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Dear reader,

LQ WKH IDFH RI DJJUHJDWLQJ SODQHWD WORU RV V- NLKHWIPGSRWD
WLRQ DQG QHZ WHFKQRORJLHYV ZHOYLWYXXWVW DHFREQQVWGEG LL\Q LIRQIL
DQG VRFLHW\ <HW WKH FXUUHQWR®NMLQYXQHR | VGR JIIDW O OLR/MLW MR
HFRVI\VWHPYVY RQ PXOWLSOH IURQWYV 7R XHE&/G WHWYV RAUK MALHF C5QJ MWHVRH
FRPPXQLW\ %LWYV DQG HQYLURQPHQWDRH PMRRPEXWQ KWWV | R4 XV IKIH
VHFRQG %LWVH H%!XPH FRQIHUHQFH LQ %HHOHQ AH \CHUANHRQ

DV D SODWIRUP IRU UHVHDUFKHUVRSUHDRWHWWRRHFUBDODFWDFNWW'
DQG PDQ\ PRUH WR QHWZRUN OHDHQOQOQMRROUBPHQDDWRHVDDQEEGAHOF |
ZRUNV WR VKDSH GLJLWDOLVDWLRQQWDWKMHQWGHVYNEEBDORY X\WQWDURDEP |
6LPXOWDQHRXVO\ WKH FRPPXQLW\ EDVWIGH FRIDAUVRWHRSU RRIBE O
WKDW HPEUDFLQJ XQFRQYHQWLRQDO DSSURD PKHWHUZHIXWI®Y QRW
OHQJHV WKH\ PLJKW EULQJ D IUXLWIXOHRXWEGRRHRIQDBOWH ZMD WEL (
RYHU HFRQWULEXWLRQV WKH FRQIHUHQ/FW ISH RMXNPMHRPRXVSDQQ
DQRG GLYHUVH LQWHUFRQQHFWLRQV EHWR H3HRD %W WRHO HWS, K IR B HDVQ C
While the 2018 and 2022 conferences were milestones  for connecting environmental

DQG WHFK FRPPXQLWLHY DQG UDLVLQIDINH® GV ¥HW WH RACEK FISHR O L
LV PRUH WKDQ MXVW D FRQIHUHQFH :H VWWRPHXQRVEWBIOPRYHPH
is constructive, active, inclusive and solution-ori ented. We believe that together we

can take decisive action to achieve a social-ecolog ical transformation where digital
WHFKQRORJLHY DQG LQIUDVWUXFWXUHY VWDYGDELWKWYU WKDQ FR
E7KLVY MRXUQDO EXLOGY RQ WKH GLVFXWW.RIHV WIKQIBEBWWKRRWLSABDF
OLQHV RI WKH FRQIHUHQFH DQG LQWHQ@GEW \WR RQUIRE R WW LIKLED IQRLV H
DQRG EH\RQG :H DUH JUDWHIXO DQG HQFRXWUDBNG REQWHKIHURKF HU ZK
practitioners and researchers to the call for paper s. Nonetheless, the selection of
FRQWULEXWLRQV WR WKLV MRXU @DRI FADKH R/QROS LAFR/Y Bl Q@ GD YI IUHDZASARLLR
UHODWHG WR GLJLWDOLVDWLRQ DQG VXVWDLQDELOLW\

E:H ZDQW WR R*HU VROXWLRQV DQG FROQRQRWHFQRPWD RIQ@GC W RE X W'
DOVR GLUHFWO\ LQ5XHQFH SROLWLFOFQJ BGWEEVNVNRG VDWMR \HIQ BEW HD
HFRORJLFDOO\ VXVWDLQDEOH GLJLWD@DI WXDGBRABURDWILR GHRBD RS
VHW E\ DOO %LWVH H%|XPH KRVWLQJ RQUWDSH VYDOIHRDLVY HVWKI W
RXU PRUH WKDQ DXWKRUV ZH ZDQW WR GHPWRQOWWDWIR @ LYW [
feasible. To help the discourse transcend national boundaries, we have made this

MRXUQDO DFFHVVLEOH WR D EURDG DXGLHQFG® EQ $QEOLYKLQJ LW
‘H KRSH WKDW WKLYV SXEOLFDW L RHF R4HHW \RXO OXIPY R DBWMHY QHZ S|
ZD\V DQG LQVSLUHV \RX WR JHW RU V WIDN \DH M oY PN PRWRI®@HIDGV L Q

3DWULFLD -DQNRZVNL $QMD +.IQHU ODUMD /HQD +R+PDQQ
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7KH MRXUQDO LV RUJDQLVHG LQWR VLD GKRDYFWHNUM 2/ R/IDW WH X IZOW
OHQJHYVY DW WKH LQWHUVHFWLRQ RIDAXVRVD LTKDELPD NN \D § % UGIL Bi lY\WWM D ORLY
LV RQ WKH VDPH SDJH UHJDUGOHVYV RHYWRMVUNBREZNDHRXQ @ XD G
authors then dive into more concrete discussions, r  esearch areas and practical insights

SRLQWLQJ WRZDUGVY WKH WUDQVIRUPDWLRWD WHHGV VXVWDLQDEO
E7R JLYH \RX DQ LGHD RI WKH QDWRUH RIDW XKHGDLW HE @/HK¥ UWRA HW K H

5(6($5&+G$57

(% $7(G$57

+RZHYHU ZH DVNHG RXU DXWKRUV WR NHMBSH¥MQ@  WHKHYV ¥ REEIBIHF R
DQG KHUHE\ LQYLWH \RX WR EHFRPH IDPIQGL /KK IZ L W KX ER WKL G\HK H
of digitalisation.

E7KH 4UVW FKDSWHU LV IRFXVVHG RQ VBOHBWHGONVBPIODWEHRK JH\
QRORJLHVY LQFOXGLQJ WKHLU FXUUHQ®@WWW H PW & KR S\DOFNAH ARH D \
WUDQVSDUHQF\ RXU DXWKRUV SRLQW WRURRPHQRWWRHIRSURFLH)
cations. Chapter two questions current decision-mak ing around digitalisation and

OD\V D IRXQGDWLRQ IRU D VRFLR HFRQW UIRFDXF MQUDWVYXYL W D E DW LYROX
XHV DV JXLGDQFH 7KH FRQFHSWXDO IUPBBHNUGINVEQ GEFHFGQEQ H W
WKH WKLUG DQG IRXUWK FKDSWHUYV $IYR G H®H HXEAWKKHRLZ L QY KRAW V
GLILWDOLVDWLRQ LV DOUHDG\ OLYHSWHY WRXUQ D B &/'\K R-DQV WDKEHG W IHA
GHYHORSPHQWY LQ *HUPDQ DQG (XURSHDJWSRI@QLERPW-NQQ R UWXHQWK |
LVDWLRQV RI WKH %LWVH H%'!XPH \FRRW WHKMEKN FRQFKH®ID GHPDC
IRU SROLF\ FKDQJHVY WRZDUGV D GHWLWRBYMDDMLR QWKH WD GHE P DR) G
KHDUG DQG TXLFNO\ LPSOHPHQWHG WHKHLPBRWWEBRQEWIRU Y@/ DAW\VLNW
FLYLO VRFLHW\ :H WKHUHIRUH HQ&6OXAGIKQ D FIDODPOWW RDIDFWEROQFH R
\RX FDQ JHW LQYROYHG ULJKW QR/ZR WR FHREROWRLUIE X W 6 - B/IR] MWKBIO W U L
mation we aim for.

Dive in!
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7LOPDQ 6DQWDULXYV 1LFRODV *XHQRW

Reasons for the Success
RI WKH 6HFRQG %LWVH H®%|XPH &RQIHUH
in 2022

7KH 4UVW %LWVH H%|XPH &RQIHUHQFH LQDRFHPBEHEFHVVZOR D UH
ZRQGHU WKH FRQIHUHQFH FDXVHG D VEWIMSKRUSRGWVEBV WEE WWKWHWA
SXEOLF FLYLO VRFLHW\ HYHQW LQGHRARULGG ZH GPD QW RE R '& GSUHRVED E
WRGD\ V JOREDO HQYLURQPHQWDO DQG RMRUDL 810G BK CDAOHD@IAHWQ L Q

socio-technological change. After all, digitalisati on does bring about nothing less than

a restructuring of areas of social life, including economic p  roduction and consumption.
E:KR ZRXOG KDYH WKRXJKW WKDW WKH VXFFHVYNURHQWHFRQ G % LWV
ZRXOG VXUSDVV WKDW RI WKH 4UVW"W: D\SQDW RGO B ZE XW IGVDHIQ @ J
DQG ULVN WKDW LW ZRXOG DOO WRR HDAHW\GWMXSOQOWIK) W R D VERK IREN

cles that confront those preparing another large public event, over an d above those
GXH WR WKH ZDNH RI WKH &29-"' SDQGHEH

we decided to do it again. And we have been
How can digitalisation

be designed and controlled
in such a way that it contributes

to a social and ecological
transformation of society? close to 300 events over 18 StageS and rooms.

rewarded with an even bigger response. This
WLPH PRUH WKDQ bSHRSOH SDUWLF
in the conference. The programme covered

And the audience at the 2022 conference

FDPH IURP VLIQL4A4FDQWO\ PRUH KHWHUR.,
FRPPXQLWLHY RQHV EH\RQG %LWW IDRG & XAFHRPRXUHNLH H VXVWD
DELOLW\ PLQGHG FRPPXQLWLHY REQDWW Q@ DSIBWRRFIKHDFNDY RQF
Rl WKH LPSRUWDQW JRDOV RI WKH GLYHU®HKRYIMIPE WDKH. RR Y | WK B Q/F K
D GLYHUVLW\ WKDW FOHDUO\ FRQWULEXWHG WR WKH FRQIHUHQFH
E7KLVY HIWHQGHG FLUFOH RI VSHDNHAMG RYQ & B DUWSW HDLG MKW VNB ©
TXHVWLRQ HYHQ IXUWKHU WKRR X¥DIQREW MRFOHWIOWLRQ EH GHVLJQH
WUROOHG LQ VXFK D ZD\ WKDW DR QGFRBRROREXABDODWWPR QWREBPDWLRQ RI
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7R GLYHUVLI\ DQG LQFUHDVH WKH FRQXSURIQKERIVWE Q Bl RG&WKQ MVKHNILIRK) \
JUHZ WR RUJDQLVDWLRQV LQ <HW @ RUH DL@IS\ROLDWMIR@W O\ P R Q HR(B
was chosen, allowing other individuals and additional organi  sations to participate in
YDULRXYVY ZRUNLQJ JURXSY RYHU WKH FRQIHUHRFHYVY WZR \HDU SUH
E7R KHOS WKH PRYHPHQW WR H[SDQG DQG I5\RDWLRKV WKBIG K/RIVW L C
WKHPVHOYHV WKUHH JRDOV )LUVW WKH BPRBSHIRWH RQHEBHW ZH |
VHQWDWLYHV VKRXOG QRW RQO\ EH FRQGVRQLW R W HDEGWEHKWP DWW K R
of the 2018 conference, there were a number of foll  ow-up activities, such as the
JRUXP %LWV %|XPH VHULHV RI WDONW WZRXRPRPBOWULRSKSY DQ
JURXSV DQG D ORFDO FRQIHUHQFH U@ KHPWEMQIRY PDQLHFMWRU"
WKH H[FKDQJH RQ LVVXHVY UHOHYDQW WR.GENMBUWBODWLNMHOQGLPR
ited. Above all, there was still little coordinatio n on addressing political processes,
IRU HI[DPSOH ZLWK UHJDUG WR WKH RQDRRQD G® HGEILMOMOD/NOL ¥ R GBLUFR
LQ WKH (XURSHDQ 8QLRQ (8 RU DW QDWLRQDO OHYHOV
$FFRUGLQJO\ DQG WKDQNV WR D PRUH

There is an urgent need LQWHUHVW LQ VXVWDLQDELOLW\ DQG W

for a strong civil society and ference’s wider appeal and larger audience, a

academic discourse VHFRQG JRDO RI WKH FRQIHUHQFH ZDV WR
telling the story WKH VSHFL4FDOO\ VXVWDLQDELOLW\ RUL
of a different digitalisation, of digitalisation as a social and political pro -

one proposing concrete solutions FHVV PRUH FORVHO\ 8QIRUWXQDWHO\ LW

VHHPYV DV LI VXVWDLQDELOLW\ SROLF\ I
SROLF\ DUH EHLQJ QHJRWLDWHG RQ WZR
planets. There is an urgent need for a strong

FLYLO VRFLHW\ DQG DFDGHPLF GLVFRXUYNHHYMWO®ILIIWD IOH WDVRIRQR IR
SURSRVLQJ FRQFUHWH VROXWLRQV GHPRRUPRNPIPFRDQO ORRGAJ LHQWHG
E7R I1XO40 WKLV VHFRQG JRDO WKH %LWVRVWWMNKBHD &RXQABHH @RARH LQ
IRUXPVY WU\LQJ WR EULGJH WKH JDESDEHWHMHH@QGYRFQR HAROBRIOLY
JRU H[DPSOH WZR VWDWH VHFUHWDULHVQU\RWUW KRH (HR@RBL FH/G H L
DQG WKH OLQLVWU\ RI WKH (QYLURQPHQ WURM GCHUBDWHHIWI SDDP H (
WLHY YDULRXV HPSOR\HHV IURP SXBOGHBLDML.RRURDNHWV D@GWKWA
PXQLFLSDO OHYHO KDG DQ DFWLYHW[F®&OQX2VLWK WKB &/HDPPIH WLPH
VSHFL4F JXLGHOLQHY DQG FRQWURO LOWWRMWRHQWY HGWM GQ VRFXEH
WR SXVK IRU D PRUH VXVWDLQDELOLW\ RULHQWHG GLJLWDO JRYH
E7KLUG WKH %LWV % |XPH &RQIHUHQFRIQDD GBWR DG WALF M@ KRLUHLY +
HQWDWLRQ EXW DOVR QHWZRUNLQJ EHWEZB H@ 6 LIYH 8 UHR/AH.GIW/D VB IQYGH |
DQG IRXQGHUV RI VPDOO DQG PHGLXP VLDPNGRERPEBP®DEBNHWVKH IR
developing cooperative and collaborative business m odels as alternatives to the

GRPLQDQW DSSURDFK RI GLJLWDO FID R-EWDBGVPRRKHRARDIARA Q
structive and critical dialogue with such actors. B usiness models, applications and

democratically oriented
towards the common good.

good practices were presented, which, as concrete s uccess stories, help start a solu -
WLRQ RULHQWHG GLDORJXH )LQDOOVYDDV\PHD® @ KFHRUPHS QW ZW.IGRHD ¥ D
DQG DSSURDFKHY ZHUH SUHVHQWHG WR D MXU\ DQG DZDUGHG SU
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(YHQ DW WKH 4UVW %LWVH H%!'XPH &RQIHUHQWD LEDREPRIQ GHPI
GLILWDOL VDWLRQ ZHUH SUHVHQWHG JXH OBQ QGIHR Q QMK/H WHK BIH
bKRVWLQJ RUJDQLVDWLRQV RI WKH GFRXOF K URFRUAH \KDHG G H Y H
FL4F DQG FRPSUHKHQVLYH SURSRVDOV 7 KHY i QGMHPDUDGNWL BHH E
XQGHUVWDQGLQJ RI WKH YDULRXV V XFVRAOIRLQ B B DO MR F GR © H QWIERKQ@\
SROLWLFDO HFRQRPLFb DQG DUH JXLGHG |

WLRQ WR VKDSH D IXWXUH LQ ZKLFK GLJLWEC

Technological development SOD\V D SRVLWLYH UROH WR VXSSRUW DQG SU

must fit within
planetary boundaries and

ensure that it supports
a globally fair and

rights, livelihoods, and the environment.
E7KH SROLWLFDO GHPDQGV RI WKH %LW\
Conference 2022 are presented in more detail

sustainable society in Chapter 5. Their bottom line is: Technological
(and economic system). GHYHORSPHQW PXVW 4W ZLWKLQ SODQHWDU\

DQG HQVXUH WKDW LW VXSSRUWY D JOREDOO
WDLQDEOH VRFLHW\ DQG HFRQRPLF V\VWHPF
dimensions of both inter-national and intra-nationa | justice.
E:KHQ FUHDWLQJ WKLY FDWDORJXH RI GHPWRGVN R WKMHQ WLV WV %
WLRQV ZHUH DZDUH LW ZRXOG KQIRQW H\R YOHHUF DVOVOD BR IRV ED SHFD W
transformative, sustainable form of digitalisation. But it was not about complete -
QHVV 7KH GHPDQGYV UH5HFW WKH YDULHWXRIGR/U LAV DMMWRQ VD B0 |
DSSURDFKHV 7KHLU GLYHUVH 4HOGV RGGUHNYWQ Y MW KHURK B9 B HKX®J b
DULVLQJ DW WKH LQWHUIDFH RI HFR®RLF WRBLOPW RMUADWLLAHHQ D-QXC
WKLV UHVSHFW WKHVH GHPDQGY R*HU DNFRRBERUKHQWDMHXBRUPD
SURYLGLQJ DFWRUV LQ EXW DOVR FERYR®B QWK HLWIKWR/U L ¢ QXNWPHW LR Q
WKHLU DFWLRQV $W WKH VDPH WLEOHB FWHHH&WOSRIOQ WVNB® DQG HFR
developments and in checking the implications of le  gislation’s technological develop -
PHQWY DJDLQVW D YLHZ RI ZKDW WKH FRPPRQ JRRG FRXOG EH L

Compared to the Bits & Baume Conference in 2018, th e emphasis on the link between
GLIJLWDOLVDWLRQ DQG VXVWDLQDELOLWLYDY VRFORWIHBEXGHB A\
LQ EXVLQHVV DQG SROLWLFV D QXPEHWH3 OCHYGUQYJKDLGN B AWH DR\
HIDPSOH WEKRQJUHVYV RI WKH &KDRV &RPSXWHU &OXE & LQ 'H
IROORZHG WKH PRWWR 5HVRXUFH ([KIDXFRIQRHUHQ@REG WMDKH UH S X
R*HUHG D VWDJH IRU XUJHQW FKDOORQHHIVQGXIFKJD D VFIOR ® DXVQHS HF |
WKH PRWWR $V VRRQ DV SRVVLEOH (YHWKWK*H{ U P D@L JH @/HDWWDDWOX P P L
OLQLVWU\ RI (FRQRPLFVY ZDV GHYRWHG WR VXVWDLQDELOLW\
E+RZHYHU WKH &29-" SDQGHPLF WHPSRUWRSEDRKR PDDUQQDQIGY HG
amid social distancing and lockdowns, the digitalis ation process was accelerated. This

SURFHVYVY KDV RIWHQ IROORZHG XQUH5S5HGOHG BRREQA P UB H@WHIFHRQM
LOQVWHDG RI GHPRFUDWLF RQHV $V D HWVYXGIW *@WRHDGL 1RW WK GIQYA C
*OREDO 6RXWK DV ZHOO DV WKDW ZLWKWQOQXKIE VODOREDRZLRQWKJI\KDV
DQG UHVRXUFH FRQVXPSWLRQ LQ WKH -%IZQMAHAHDRH G o BIOWR V MIH |
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QL4AFDQW H]JFLHQF\ LPSURYHPHQWY )LOQDP®RHHHFRHRPIRRUBRZHU |}
concentrated through platforms and digital services in the hands of just a few cor -

SRUDWLRQV ZKLFK RIWHQ DFW RSDTXEGDWBAEX\ KD GH]B XUWOHD MYRD
impact on public opinion and political discourse.

E*LYHQ VRPH KLJKO\ ULVN\ DQG VRFLDOMWVSUREQKHPWWOFPG M XH WR/
one publication at the Bits & Baume conference call ed for a fundamental digital reset

WR UHGLUHFW WHFKQRORJLFDO SURJUHWD MRVDV\GW UD Q M HRU ? R MLLIR
(see Digitalization for Sustainability (D4S), 2022). Against this background, the voice of civil

VRFLHW\ LV PRUH LPSRUWDQW WKDQ IHWBOLV® WHRRUWRQ@ /DGW. @ J
tainable future. The Bits & Baume 2022 Conference m anaged to bring together a lot

RI PRPHQWXP FUHDWLYLW\ DQG SDVVLRQ IUF
volunteers from the Bits & Baume communities,

ZKR ZRUN WRIJHWKHU WR VKDSH D VRFLDOC
in re-orientating URQPHQWDOO\ MXVW IXWXUH 7KH FRQIHUHC
digitalisation towards D ORW RI SRVLWLYH HQHUJ\ PQG PRWLYD\
a sustainable future. ing on this challenge! It also strengthened the

The voice of civil society
is more important than ever

interest in establishing a solid network of organ -

LVDWLRQV FRQWLQXRXVO\ SXVKLQJ IRU D
form of digitalisation. The Bits & Baume movementi s now building a more perma -
nent structure, as a result of the success of this second conference, thus creating
WKH EDVLV IRU WKLY VWUXJJOH WR EH FRQVROL®WWHG DQG LQWI
E7KLV MRXUQDO SUHVHQWY D ORRN EDFNSHD NN\HKH FRQIGH GHQFXKVV
sions — but it also provides a treasure trove with  proposals and concepts that propel
WKH %LWV % !/XPH PRYHPHQW EH\RQG DQGKWHWYXH MRHELBRPSDYV
and political challenges ahead. Another digitalisat ion is possible! The following chap -
WHUV SUHVHQW PRVDLF SLHFHV RI D ORWUY VW XUN WXH KIHKSWHF
QRW WKH RWKHU ZD\ DURXQG

oy . f
D7LOPDQ 6D QMWD WHWVHDUFKHU DQG DFWLYLVW ZKR KDV ZRUNH® ROQGWREBD 6V VX KK VDY LRMIERDHNH SR
HFRQRPLFV JOREDO MXVWLFH DQG GLJLWD® W DWQVKRUPHFQR G D ®H8 QY. YDHEVRWH\WVRI %HUOLQ DQG (
&HQWUH 'LIJLWDO )XWXUH +H KDV LQLWLDWHG WHKHHUMHW R QWWHKIHH%R O RIIG H?HQU—i—lHK:QSQ-I-IDF'rH *HU
PDQ\ DQG LV FR IRXQGHU RI WKH FRPPXQLFW \HVNSSR/ADWIT@HD'S lateEtH@MhddbdenSURM :
SXEOLVKHG DW WKH %LWVH H%!XPH FRQIHUQNDI?HFKQRLCMRDDHB/HNR—LWWKHGHHISFBAXVWDLQDELOLW\
7UDQVIRUPDWLRQ ORUHWW@ERWARMBMELRQ DW }
Mlicolas Guenot ZRUNV IRU WKH .RQJHSWZHUN 1HXH "NRQRPLH LQJPI—D.VBQ.RQR[DQWK\A—REU.DD\M—DTCRWRJD_QVIR
FDO FULWLTXHV RI GLJLWDO FDSLWDOLVP +H KFRROBUJDGKVHG RRMS%WWVH AMHREH PRGIFUHQFH L

LQ %HUOLQ DQG WKH &RQJUHVV =XNXQIW I%WDR@HQRQ XWQR/AHIBPLQG WUDQVIRUPD

ot
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o

he —3&& V 6L[WK $VVHVVPHQW 5HSRUW KRYmPBDG@H LW FOHDU W
isnow> 'UDVWLF DFWLRQ LV QHHGHG JOREDOOYHDIMHHQ DOO VH
KRXVH JDV HPLVVLRQV E\ DQG SUHYHQW DYWYRKKHRUVH FOL
~Q DGGLWLRQ WR WKH WKUHDW RI KXPD®H @&XPOHGDROLRP DWH F
IDFHV PDVVLYH VSHFLHY H[WLQFWLRQVHERDRD® VRFH® LRI T XD
DGGUHVV WKHVH DQG PDQ\ RWKHU FKDQ@BW@XIWN & ROIWWDLE WHF
XWH WR LPSURYLQJ UDWKHU WKDQ KLQGHWXRIROWYW&H FRQG
FRQVHUYDWLRQ RI FOLPDWH ELRGLYHRWVLWIOWDRG RX¥W\KR XEH HV
GHVLJQHG WR VXSSRUW D JOREDOO\ MXVW\DWBPVEQWDLQDEOF
DOLJQ WHFKQRORJ\ GHYHORSPHQW HGXFDWLR@UBQGWIRUN LQ
HQV VRFLDO FRKHVLRQ 7R GDWH KRZHYHADQG EKDODAIQIDWLRQ
HV WR RYHUFRPH $V ORQJ DV LWV DSSURDWVKQWNRVKGNGWLI\LQJ
FKDOOHQJHV LV FRPSUHKHQVLYH DQG L@ BSOXYLDYQ+ LBSRIUWDOLV
WDQW UROH LQ D VRFLR HFRORJLFDO WUDQVIRUPDWLRQ

E7KH FRQWULEXWLRQV LQ WKLV FKDSWHU BIUHQVQ WM B ® RVR SU
WKH FKDOOHQJHV RI WRGD\ V GLJLW @I RRUO/GS Y HYWG WHG
WKDW KLJKOLJKWV VRFLDO DQG HQYLURBRHQMDO IIRWPMRIDULVL
GLIJLWDOLVDWLRQ 7KHVH DUH UHFXUVHQHWYXPRHVHWD URKWHG E
DXWKRUV LGHQWLI\ VHOHFWHG FKD O OW &R\ RpUY E3-DUA 05 HY FELHLEQH)
XVHG E\ ODUJH WHFKQRORJ\ FRUSRUDW L REW WRRVRKBINKN ®QHEG L FW |
KRZ WKLV D*HFWV WKHP -Q WKH DUWLF XI®DWLRBUIKRXDGIV WK
IRFXV PRUH RQ WKH VRFLDO LPSOLFDWLEQW KNV& RV DG LTKAVRQV X \
WHFKQRORJLHV VXFK DV EORFNFKDLQ D QR HWWU WUWIKHY LQWH (
LVVXHV 5REEHQ DQG +LOGHEUDQGW H[S@PQRJIXK\WEDRFAMFKIDLQ
WKH SUREOHP DQG QRW WKH RIWHQ JOR WLHAHG RYRROXMIQRQ WR W
LVLQJ VRFLHW\ DQG PRVW LPSRUWDQW®N WKHQ JGWKGHNOLPDW
FODVVL4HV DQG WKHRUL]JHV $- WHFKRRG R VE BIRRG) FIRQ WRI [ W X
OLWLFDOO\ LQ UHJDUG WR VXVWDLQHQ QHVR XKFHH FXD\OOBIH H R
LV WKH WRSLF RI 3HWUL DQG 5XKHQVWURWK/M @V \ULFIOWKRG ZKLF
IRU PHDVXULQJ WKH DEVWUDFW HQYLURQ MQBNDOILRSWFWYV RI
ZD\V WR UHGXFH LW $ GL*HUHQW PHWKRBQORJLFOIOMBESURDFK
7DUDUD DQG 6FKXO]H ZKR SUHVHQW D FRQRH SO IIFR BFVFOIHY J WK H
DVVHVVPHQWYVY /&$V WR PHDVXUH WKH URVWXDBH ERQVXPSWI
RUGHU WR PDNH LWV HQYLURQPHQWDO LPSDFW FRPSDUDEOH DQ

S ODUMD /HQD +R+PDQQ



[ JULHGHULNH 5RKGH SDWULFLD -DQNRZVNL

DIGITALISATION

ANDSUSTAINABILIT

7KH HQWDQJOHPHQWY RI GLIJLWDO WHFKQRORWLLHW ZDLUWHK PROOUNE GR G HQ VDL @ G [RO
%HIRUH RXU DXWKRUV GLYH GHHSHU LQWR WKHUNWRSIZFRWKRFHINES KVNSH\R YE
and risks of the current forms of digitalisation.

5HVRXUFH H{WUDFWLRQ KDV VRFLDO HQYLURQPHQWDIUERQRNHUIXWMWHY J GXH WR OLQNLQJ RI SHU\
B3RRU ZRUNLQJ FRQGLWLRQV LQ WKH *OREDO 6RXW Endangering democracy, e.g. through election inte rference,

5HVRXUFH VFDUFLW\ PLFURWDUJHWLQJ RU 40WHU EXEEOHYV

'HVWUXFWLRQ RI 5RUD DQG IDXQD BHUSHWXDWLQJ VWUXFWXUDO GLVDGYDQWDJ
Energy consumption Deterioration of social and occupational health

JRU WKH SURGXFWLRQ RI KDUGZDUH

JRU FRPSXWLQJ SRZHU 7(&+12/2%< '(6-*

JRU GDWD VWUHDPV

RIWHQ XQQHFHVVDU\ H J SHUVRQDOLVHG DG YHUW Is¥fkwadré-induced hardware obsolescence

&OLPDWH FRQVHTXHQFHV RI XQVXVWDLQDEOH H@HUAP N @RITKIWLR@QYROYHPHQW LQ WKH GHYHOR
< 'HSHQGHQFLHV ORFN LQ H*HFWV
0 Monopolistic structures
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JLHNH )U,EHUJ

5(6($5&+G$57

-V (XURSH JHWWLQJ D KROG RQ WHFKWKHZHD}pHUDOD 'WREEBYRPKHBWLRQ
XODWLRQ *'35 WKH 'LJLWDO 6HUYLFUHNHWFW $BW &K BWYKH IROIORZB @ BIDF
RWKHU LQ UDSLG VXFFHVVLRQ DQG WKRVSUWW LLAF MDIOH -SVBEHOQQ HH Q-R)
QDWLRQDOO\ %UXVVHOV LV KDLOHGGDW & HWWMQ U IDS RO MIRERXJI K V
ZRUOG ZLWK GL*HUHQW FRXQWULHYV DG EQHINWEAs5(XHURSHDQ EOXH
E%H\RQG UXOHV RQ SDSHU (XURSHDQ RPDAOBIVXRWHN ZRPEHQW ®\D
EDVHG RQ WKH *'35 LW ZDV UXOHG WKDW VRVNDIOQPIHGHY QRDQW 0
guestion for permission to show personalised advert  isements (Milmo, 2023; noyb, 2023).

:KLOH D PDMRU ZLQ IRU GLJLWDO DXWRDRPVRGHVMRPB®HAHWWERW IREXNVQ
RQ LQGLYLGXDO FKRLFH LQ UHLQLQJ K@ MRKH kRIXW WWK HQ G X\MWWDLJQ RW |
GLPHQVLRQ WR WKLV VWRU\ RIQWKWKDWR 4 W DBEN. MLKAH RH DALW RH
UHPDLQV LQFRQVSLFXRXV WR WKH SXEOLRIHYKD W.KH RMSDV VG RW R\

&XUUHQW GDWD UHJXODWLRQ WKH ODZWUWUHDFAWBDEY L\QW RKIRZGGC DY G W Q UEH
E\ IRULQVWDQFH FRPSDQLHV QHKH®Y MWRDEH U H ¥4 tviirbGt

EX]]ZRUGV VXFK DV WUDQVSDUHQF\ FRQBHWEAW HP QG BSH GV R YO D \WMIRP W
realdeal $+HOGW DQG .U%JHU %LHWWL )LQPN DQIGH OODV  6°H HW DO

E-Q KHU UHFHQW SXEOLFDWLRQ BbBDHODWER @D VHHRWWDREI 'D)
6DORP«b9LOMRHQ FDOOV DWWHQWLRQ WIRQW KMKWRY¥D D ® H° HW CKLRA GR/I
IRU GDWD FROOHFWRUV VXFK DV OHWD H®0 ZKREWSH F. Q G LHvH DV R@
WKH SROLWLFDO HFRQRP\ RI VRFLDO GDWDUBPRPRBERVNWBOQW @RWF
WLQJXLVKHV D KRULJRQWDO DQG DsY HUh#\efRitaldiGdn§idhQ VLR Q
delineates the connection between the data subject and data collector >-PDJHt @
FDSWXUHVY WKH WHFKQLFDO DVSHFW RI FRR\GIDOMD BRZR @W RIHW K HD
FRQWUDFW XQGHU ZKLFK WKH GDWD HD\QUDFRQBQWLRQNV S DKOLAH
UHODWLRQ SOD\V D NH\ UROH LQ FXUUHDQMKH& J X% DWKHRQH I¥ GXILLQYH
FROQVHQW" %XW DOVR KRZ FRXOG LQGPYW & MDY@\ XQDRJFN R B DY SWDRVD
E7KHQ WKHUH LV WKH KRUL]JRQWDO GLPHNOQW ERIQ ZHHF G D-RIRIN\Q YW
data subjects >-P D JHTh@data collectors connect individuals’ data and u se the pat-
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terns that emerge to predict behaviour for an even  bigger group. This informational
LQIUDVWUXFWXUH LV DW WKH KHDUW RADXKH GWIEWQ CHHRRMRP\
social meaning through data 9LOMRHQ S

E7DNH IRU LQVWDQFH $- WKDW KHOSV WARRWK WHREGHIS OV ADWER®@ ¢
EDVHG RQ SDUDPHWHUV LPSRUWDQW WRXWKMRRPSBQLFDQIN\D O+RAW
HYHU RIWHQ VXFK $- LV EDVHG RQ WKHNG URKOMHRP F&AH UH BSNO R XHFH ¥ \
'DVWLQ '"UDJH DQG 0D FNHThisirdormation is used to train the algorithm to

4QG WKH EHVW SURVSHFWLYH FDQGLGDWXS &Y YXREOBOWMHDERB S R
olated to determine whether new applicants will be

VXFFHVVIXO LQ WKHLU IXWXUH MBRIEV +HQFH W
RI WKH HPSOR\HHY GDWD OLHV QRW LQ ZKDW
them but instead in what it can predict about others.

E/HW V LPDJLQH $OH[ %R DQG &KDUOLH $OH] |
IXO HPSOR\HH DW WKH FRPSDQ\ WR ZKLFK %R D
DUH DSSO\LQJ 7KLV FRPSDQ\ XVHV $- WR 40WHU
PDQ\ DSSOLFDWLRQV DQG VHOHFWYV %R WVQR\WRVKIBDQW L B OHYHIG WE R W HK
&KDUOLH DQG %R KDYH YHU\ VLPLODU RFHHGIHMQW KB OV JMXKGHR Q AL\NG
WKH LQIDPRXV $PD]RQ KL thveld GleRAUdeWwrkiPed that CVs with

JHQGHUHG ZRUGV VXFK DV ZRPHQ V FROOHJHG IRAD WHRE DQVY FBE MY |
OLNHOLQHVYV WR 4W WKH FRPSDQ\ EHFDXOR\MHK\H & XV KR DV XFFHV VI X
GLG QRW FRQWDLQ VXFK ZRUGYV 6RFLHVWDODFPRPGIVHD QN PHRXW ELL
YRLFHG DQG DUH VWDUWLQJ WR EH SLPNSFR REQIQ(PURBEYO QWSLREF W-Q V
IRU HI[DPSOH DOJRULWKPV XVHG GXULQ@Y KH B axheWw®RE) QW DUH 5DJJH
6WLOO WKHVH UHIJXODWLRQV DUH \R®Y @\R DBIGFURIVW KKOEDWXN ¥YBORX!

In the upcoming
European Al Act algorithms
used during recruitment
are flagged as high risk.

It is important to emphasise that the population-ba  sed connections are a problem not

EHFDXVH WKH\ DUH LQFLGHQWDO WR WKH5DMKRXU @ EW\DDHIFRQ® R\VX/KBIN
EHFDXVH HYHQ WKRXJK WKH\ DUH WKH FUWODMRRO WKHSs&EDWD HFRQRP\
WKH\ VWD\ RXW RI WKH OLPHOLJKW )RU WXWHWMIXQRISHD QW BBHQWDWVWH R ¥
410GV WKDW WKH PRQH\ $PD]JRQ PDNHV IURSHRB OB LAKIR GEDUNREZ \DHE R X W
LWV ZHEVLWH GRHV QRW VWHP IURP SHUWRXQ\DHVEDQRED TPW VCHIEO G B @ADMM R
FUHDWH DEVWUDFW SUR40OHV G H Wdebtats,@@2). JURXSV RI SHRSOH

E7KH &DPEULGJH $QDO\WLFD VFDQGDO LV WIRRWPWIRRY M[BIZSIOH RI
XVHG WR SUHGLFW DQG VWHHU WKH EHKDYMWRFD R IFRMOXRWKBRBUMUTF
XVHG VRFLDO PHGLD GDWD WR FUHD WA &V8WRORVKRYB SUR4OQOHWY

LW WDUJHWHG SDUWLFXODU JURXS3/YHUMK. VBPRRAWVHEBKBW IZRHUH SUHGLF
QXGJH WKHLU SROLWLFDO YLHZV %\ GRYQIDYB V&R KBWLHS 1B HQHD®A WE
several elections $PHU DQG 1RXMDLP

E7KH FUXFLDO DQJOH 9LOMRHQ V DW I/V&K\WR/AW BKIRW LFGHRAKDQ IWWRMW U |
DW SOD\b DQG KRZ WKHVH UHPDLQ XQU8& X®MMHWMWGERQXWLWEKHWE&B WD
VKDUHG E\ D TXDUWHU PLOOLRQ SHRSOWMH®REWB G J&DWP E ULV URAHMC
DV PDQ\ XVYIHUWWHQ 6R WKH SURWHFWLRQ RI DQ LQGLYLGXDO V Ul
to data sharing becomes toothless when risks arise  not so much for the individual who

shares the data but for others.



[ D2ZQ —OOXVWUDWLRQ

DATAECONO

HIGHLY
PROFITABLE,
BACKED ALTHOUGH
NOTBASEDON
BYCONSUMER PERSONAL
ANDPRIVACY DATA
LAWSSUCHAS

THEGDPR

INFORMATIONAL
INFRASTRUCTURES
THROUGHSHARED
CHARACTER-
ISTICS

o 5205 2)

$ VFKHPDWLF UHSUHVHQWDWLRQ RI WKH GDWD #fiRk@oRP\ EDVHG RQ 9LOMRHQ V

EHWZHHQ KRUL]JRQWDO DQG YHUWLFDO GDWHEMHUHRWDWKIDRUHW $Q LQGLYLGXDO GDW
KHU GDWD ZLWK WKH GDWD FROOHFWRU LQ H[FKD@WXPIHRW VHUYLFHV 7KLV LV E
DQG SULYDF\ ODZ +RZHYHU KHU GDWD LV QRW RQOAWDHORUHG EDFN WR KHU EX
used to improve predictions of the behaviour of oth  er people through the commonalities

DQG GL*HUHQFHV LQ WKHLU GDWD



[ 2ZQ —OOXVWUDWLRQ

SOCIETALRISKOF

HORIZONTALDATARELATIO

"$7% &2//(&72

MAINLY MAINLY
ADVANTAGED
BY " BY
AI-APPLICATIONS $ /$5*( 322 AI-APPLICATIONS
BECAUSEOF BECAUSE OF
OVERLAPPING 2) '$7% 68%-(& OVERLAPPING
CHARACTER- CHARACTER-
ISTICS ISTICS

21( *5283 2) $127+(5 *5283 2
"$7% 68%- (& "$7% 68%- (&

$ VLPSOL4HG LOOXVWUDWLRQ RI WKH VRFLIRHQWDDVULYWURKRFHGRQWDO GDWD UF
E\ 9L OMR H @epending on the social group, one can face struc tural advantages or

GLVDGYDQWDJHYV RI GDWD GULYHQ DSSOLFDWHIR@®@YN 7KH FUX[ LV WKDW WKH ULV
GLVDGYDQWDJHG LV QRW HYHQO\ GLVWULEXWHG DFURVY VRFLHW\
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E7KH QHZ UXOLQJ E\ WKH (XURSHDQ 'DW D BIURWH B WWY B QG KXW KIRGWGE W |
D VHFRQG VWHS RI SURWHFWLRQ -&VWWDV WQRZ XQ&HDOFMHERRW WR FKRR
ZKHWKHU WKH\ ZDQW WR EH VKR@ihobbt] Ay Q23D L MiHEEIgD GBIy

ULJKW LV DQ LPSRUWDQW LPSURFYHAHHQRQ MK KN WQGOYRGKDO\ W |
the worth of choice but does not address the collec tive and societal harms of, for

LOQVWDQFH LQ5XHQFHG HOHFWLRQV &WRRB HRWHUHKWWYPRI| FOFBX B XS
RI SHRSOH DUH ODLQ DVLGH DV PLJKW +RDL GOINGWISEHERH EBWALRKD BNARL
FHVVHYV ZKHUHDV VRFLHWDO KDUPV UHNXRKVDF WR XIDHDAL /O IGCHW RB H B AV
or the rule oflaw 6P XKD 2IWHQ ZH RQO\ EHFRPH DZDUH RI LQMXVWLFH
UHDFK WKH FRXUW -Q )LQODQG IRU IRW BHMHNL @JHEHD @ N DVORPHG
EDVHG RQ KLV VLPLODULW\ WR WKH F WHHE RWZRUPARKWN IQHY W R Q RXWK |
and the neighbourhood in which he lived 2UZDW Ss -Q 3HQQV\OYDQLD DQ
algorithm determined the risk of child abuse based on a data set of families wh 0 use

public services. And although the social workers ha ndling this algorithm acknowledged

LWV OLPLWDWLRQV WKH\ OHW LW EHGNVXOH WKHLU RZQ H[SHUWL)

&XUUHQW GDWD UHJXODWLRQV VXFKLIMW WEHVKB50RENX\EBWEZMMHQ V
GDWD VRXUFH DQG GDWD SURFHVVRU ZYW®DID KHDND HDRSK B MUY RQDD
choice. However, this emphasis does not capture the impact one person’sda  ta might
KDYH RQ VRPHRQH HOVH 6R EH\RQG S WWHDFQ \D QVEKWXUIHY IHL @ OFDRAUAH
IXQGDPHQWDOO\ VRFLDO GLOHPPD ZKHQ ZHHGHF IQGRMWWR RKDWQH R XU
ZKDW zZD\ RXU GDWD LV XVHG WR PDNH SDHGULIIMLRQY X HUK 8 WRIERXO G
6RFLDOO\ PRUH DGYDQWDJHG JURXSV FD@ODXQNGRZRQICDURFHQRDW
HAW WKHP EXW SXW RWKHWMRHMRSOH £W ULVN
E:H UXQ WKH ULVN RI RYHUORRNLQJ RU PWVFRIQWFHH RYQL Q JF RONDXNFWLLFy
RU VRFLHWDO OHYHO HVSHFLDOO\ QLX) EH QHIN V SRIHID-GDRSISW KIHDWL\R
DFURVVY VRFLHW\ LV XQHYHQ LI \RXHKWD WRQYXXHH EHWWHI@Q- PRWOO R+ QH
ERXUKRRG DQG QHYHU UHO\ RQ SXERUA MWYIQFH QRW ZRXQIGQWR
VDPH SUREOHPV ZKHQ DSSO\LQJ IRUWRORB G R IDE B D BVR/HE EMHIOR |
D IDPLO\ ZKHUH FKLOG DEXVH PD\ RFFXQRMMRKWEOKCRPDF WEYXMYERY
WKH RXWFRPH RI D FRPSXWDWLRQ <EXW Z\KOHD VFIRFRH/ UVWRKRWIOQ VRFLH
E:KDW WKLY SHUVLVWHQW GL*HUHQWLPWLRRHKBDWRVGII WHKQ\WUSRYH !
FDWLRQV EHFRPH PRUH DQG PRUH HQWUHQRKRX& 3\ RIXIHRBOH MA\WEL «H
GL*HUHQW FKDUDFWHULVWLFV VXFKZDOQKQEHUXQDBDBH HRQW DIDDO \VBKV W
H[SHULHQFHV ZLWK $- 5HVHDUFKHURWDQWNVBDYHFMNDIOBHY IRXQG WKDW ZHD!
SHRSOH IDFH OHVV SULYDF\ EUHDFKHVY WKDQ SRRU SH
It is the tech that LV SHRSOH RI FRORXU ZKR DUH VWUXFWWXKDOO\ VHW ED
facilitates a further FDUH RU WKH MXGQ@IEHRL B HU\ MW bl® *UHHQ
divide in society. E7KXV ZLWK VRPH JURXSV HQMR\LQJ WKH EHQH4W'
facing recurring increased risks, these application s will
DeHFW WKH VRFLDO IDEULF RI RXU VRFLHWLHV LQ "
WKH WHFK WKDW IDFLOLWDWHY D HXIHWHEHREOGHL VY LGIHY HG MRFHUBIMWHAQ F
with these data-driven applications will become so  unalike that it might become more
GL]FXOW WR 4QG FRPPRQ JURXQG IRU HWKLFDO UHJXODWLRQ
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E7KLQN IRU LQVWDQFH DERXW WKH TXHVWWIQPRI WBRBXWWZ RDWH\G L
IRU HYHU\RQH -1 \RX DVVXPH VRPH VR XM DDGXYDRXSYIHNS HWKHQ F
REYLRXVO\ WKHUH LV UHDVRQ IRU WKHFRG WM UXVWOW WH RID \P IVRKKD.\
JRYHUQ WKHP % XW \RX PXVW WKHQ DOV RDXYWHYXPRIGWMKHDIW R®/ KWMHRU JU
GLVWUXVW VXFK $- WKRVH ZKLFK QWR Q FFRHL\WQF WRHW WHD G ® E OKFYGIHE B
DQG OHVV LQ5XHQFH RQ SROLF\ PDNLQJ DM & HIKE FKD BN HE WNKXF R Q H V
LQQRYDWLRQV 6R WR DFNQRZOHGJH WKNDGLIHRXWDDW HGFWL QVND/Q
WR HQVXUH WHFKQRORJLFDO GHYHORSRHQW VREORHQ VUL W & I/\M LRDR J
must focus less on individual rights and more on the social implications of data

DLHNH )U ENWDVVLRQDWH DERXW LQFOXVLYH DQG WXWW BK@DIEW B WHFEXQRWER RIFWRHS BROUW L FV
(FRQRPLFV DQG 3KLORVRSK\ ODVWHU RN &RA L+HDPAEHX D W WKKIHY 8WQH YWW WVLBMDVHG RQ KHU WKHVLV 7UXV)
*RYHUQDQFH RQ WKH HWKLFV DQG MXVWLFH RI WUXVWZRUWK\ GDWD JRYHUQDQFH

'$eHOGW 3 LU%JHU 8RX $UH :KDW <RX 3D\ 3HUVRQDO 3UR40LQJ ZLWK BOWWDQDWLYH 3D\PHQW 'D)\
ProtectionLaw. 9LHUWHOMDKUVKHIWH =XU :LUWYVF khbgsy/dol.Bry/I0BRION|H.89.4.73

"$PHU . 1RXMDLP - '"LUHFMKRIU'WUHDW HW BN [

" %HQGLHN $ 5, PHU (PWHUQDOL]JLQJ (XURSH 7KH JOREDO H*HFWV'[RILWXD® SKRDQ FADWD SURWHFW
5HIXODWLRQ DQG *RYHUQOWWIV GRL RUJ '35*

'Bietti, E. (2020). &RQVHQW DV D )UHH 3DVV 30ODWIRUP 3RZHU DQG WD FIHP LD\ZV5RIIYWHH -QIRUPDWLRQDO 7.

310-398.

"'DVWLQ - 2FWREBJRQ VFUDSY VHFUHW $- UHFUXLW L QUQW R/RORRHOQWE M WRIAHE EGDV DJD

-DQXDU\ KWWBY ZZZ UHXWHUV FRP DUWLFOH XV DBQVRQKARR GBREY1IDDXWRPDWLRQ

""UDJH ( ODFNHUHWK 'RHV $- 'HELDV 5HFUXLWPHQW" 5DFH *HQGHU UHXGFK¥- V (UDGLFDWLRQ RI 'L

3KLORVRSK\b 7HFKQ R ttRstAdoi.org/10.1007/s13347-022-00543-1

"(XEDQNV 9 $XWRPDWLQJ LQHTXDOLW\ +RZ KLJK WHEKNKVRRB)YEBEWA QG WVEIRROQ FHWDIRID BWQQ V 3UHVV

")LQFN 0 3DOODV7KH\ ZKR PXVW QRW EH LGHQWL4HG 'LVWLQJXLYEDQGDIMN XRGHO® IURP QRQ S|

WKH *'380WHUQDWLRQDO 'DWD 3ULXDW$NM¥Z GRL RUJ LGSO LS]

"*UDHI - *HOOHUW 5 +XVRYZHDRU QV D +ROLVWLF 5HIXODWRU\ $SSURDFK IRU WKH (XURSHDQ 'DW

'K\ WKH —OOXVLYH 1RWLRQ RI 1RQ 3HUVRQDO 'MW D-QQ R BB HWRHRHFUIRIGRXE WL YRIX W@ D O

https://doi.org/10.2139/ssrn.3256189

'Green, B. (2020). 7KH IDOVH SURPLVH RI ULVN DVVHVVPHQWYV (S LD/AWMBMREHHGLR D\Q & IWKKHHOLPLWV RI
&RQIHUHQFH RQ )DLUQHVYV $FFRXQ B9B-H060 hityst/dd.Qr¢/10. 11 I6(3¥5IMEI 3BTRBE9

' -00LQJ 6 2FWREHWLGIH $QDO\VWLFD WKH VKDG\ GDWD 4UP QKD W [BIOBRVMQ HB D NH\ 7UXPS 5X

SHWULHYHG -DQXDU\KWWSVIUREZ YR[ FRP SROLF\ DQG SROLWDP¥ULGJH DQDO\WLFD

IDFHERRN DOH[DQGHU QL[ FKULVWRSKHU Z\OLH

"Joyner, E. (2023, January 23). $—- LV FRPLQJ WR \RXU ZRUN S O:D K W-WL HXYWHRGS HD QXD G \" IURP
KWWSV ZZZ GZ FRP HQ DL LV FRPLQIJXWRSRXUHDPBYUNSODFH LV H
' Micheli, M., Ponti, M., Craglia, M., & Berti Suman ,A.(2020). (PHUJLQJ PRGHOV RI GDWD JRYHUQDQFH LQ WKH DJH RI

GDWD4FDWLRQ %LJ 'DWD 6RFLHW https://doi.org/10.1177/2053951720948087

' Mildebrath, H. (2022). 8QSDFNLQJ FRPPHUFLDO VXUYHLOODRQUHAH4IQKRB(VWDWH RAURSHDNLIDUOLDPHQW
'Milmo, D. (2023, January4). OHWD GHDOW EORZ E\ (8 UXOLQJ WKDW FRXOG UHVXOW LQ GDWD XVH RSW LQ
7KH *XDUBGKIBQXDUGLDQ 5HWULHYHG -DQXDU\ IURP

KWWSV ZZZ WKHJXDUGLDQ FRP WHFKQRDORBW EORNMMHX UX®GIMWMDI GDWD RSW LQ IDFHERRN LQVW
"noyb. (2023, January 4). %5($.-1* OHWD SURKLELWHG IURP XVH RI SHRUERQBDW W HWEGRD @CD/HWUWLVLQJ
2023, from KW W SV QR\E HX HQ EUHDNLQJ PHWD SWRKDRDEYWH®  DWH BHUVRQDO GD

" 2EHUPH\HU = 3RZHUV % 9RJHOL & 0 RiSsechrigQabidV a3 @ arbalgorithm used to mana ge

the health of populations. 6FLHQFH KWWSV GRL RUJ VFLHQFH DDJ

''2UZDW & 5LVNV RI '"LVFULPLQDWLRQ WKUR XQK WIKWM X8V IRIU$ DHRKQWERY\ $VVHVVPHQW DQG 6\V\
$QDO\WVLYV 5HWULHYHG -DQKWW\SV ZZPUBQWLGLVNULPLQLHUXQJIVRMXPHMMWEBH (1 KRPHSDJH B
GRZQORDGBGLVNUBULVLNHQBYHUZHQGXQJBYRQBDOJRULWKPHQ KWPO

3DVTXDOH ) 3DUDGR[HV RI SULYDF\ LQ DQ HUD RI DV\PPHWULRDOG/RFGDW FROW.WPRIODR@Q $ =DY U/
VRFLDO FBQWURO 5RXWOHGJH

3LNH ( '"HIHQGLQJ 'DWD 7RZDUG (WKLFDO 3URWHFWLRYN WD RAP SDHKRRVQDK® 'DWD *

6PXKD 1 $ %H\RQG WKH LQGLYLGXDO *RYHU QLQQNHU-QW W RBRRLGHW D G HKYDLIHRZ

KWWSV SROLF\UHYLHZ LQIR DUWLFOHV JIRYHOU\YLYIEMHAR QVR EIOHGW. ¥ O GKKD U P

'"'6°H 6 2 -°UJHQVHQ 5 ) O\DHat is th¢ personal in personal information "(WKLFV DQG -QIRUPDWLRQ
7THFKQRORJ\ https://doi.org/10.1007/s10676-021-09600-3

' 9LOMRHQ 6$ 5HODWLRQDO 7KHRU\ R 7KW D< DFROYH ADZD-RAH Q D O



021

3DXO 5REEHQH H)ULHGHULNH +LOGHEUDQGW

(% $7( $57 -

m:H DUH 4JKWLQJ KXJH EDWWOHV LQ DONOWHFGWRPWWN R | FRODW HHF R Q R
$QG VXGGHQO\ D WHFKQRORJ\ DSSHDUV WKDW RIRDYKBHYV DQ HQR
- KDYHQ W KHDUG WKDW LW VROYHVUNQW R HIDO/ IZR QB & GGW R E @ B PWR
FOLPDWH PRYHPHQW ZH MXVW ODXJK DERXW LW}

3DXOLQH %U%QJHU $FWLYLVW ZLWK BUWbGB2)V IRU )XWXUH *HUPDQ\

%ORFNFKDLQ WHFKQRORJ\ KDV EHHQ D

Blockchain technology promises QHDUO\ DV ORQJ DV WKH L3KRQH
absolute decentralised transparency, WKDQ :LQGRZVb RU WKH *RRJOH &KUF
independence from Big Tech, EURZVHU 6WLOO LW LV RIWHQ GLVF>
a revolution of the financial system, VXSSRVHGO\ UHYROXWLRQDU\ IXWXUL\
and the digitalisation IRU PDQLSXODWLRQ IUHH SROLF\ H(

of contracts and assets. . .
ment. It promises absolute decentralised

WUDQVSDUHQF\ LQGHSHQGHQFH IUR

7HFK D UHYROXWLRQ RI WKH 4QDQFVD® IVRQWH FF RIDQ\GU W KW \G D LGN DDV
The opposing critiques are even more passionate: th e unequal

GLVWULEXWLRQ RI SRZHU LQ WKH FU\SWRF X4 UHB@RF FRHRXQHLWIYWRUH wuU

ULJKWV YLRODWLRQV DQG HVSHFLDOW\ WK EPHIDWPLYH FHPIRWPH PR

WKH EORFNFKDLQ NHHSY WUDFN

VXFFHVVIXO SDQHOV RI WKH %LWVH H%:XP%MUBQFH FRQQHFWHC

LWDO DQG HQYLURQPHQWDO FLYLO VREEHW\ DFWRUV WR GLVFXVV
showing the importance of a joint critique 5HKDN %81

7KLY DUWLFOH KLIJIKOLJKWV WKH PDEQRQGRQRI\VFLVPV RI EORFNFKDLQ WE
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A blockchain is based on simple technical principle s that can be used and pro -

grammed with basic informatics skills. Therefore,t here is no comprehensive overview

Rl WKH DSSOLFDWLRQ DUHDV RI EORFNMHKPLRIMHF KEODRRFFRIFAK B R@ H
XVHV EDVHG RQ WKHLU HQHUJ\ FRQVXPISW LIRWYS HDRLHD ®& O \ SALRAFERILY
DQG (WKHEHXP

ESOWKRXJKRIZ/VLRQV RI FUNSWRFXUUHQFLHV DUHWVWGRDWNQRZQ WR
RI WKH UHODWHG HQHUJ\ FRQVXPSWLR®@ MDWHVUWRKDKV/- EUWSKWRER D G
rencies account for 25% of global data centre power  consumption (Hintemann and
+LQWHUKRO]JHURU PRVW VRXUFHVY HVWLPDWHYWKHWMILRQ@XDO HQH
RI WKH %LWFRLQ V\VWHP DORQ@H-DW SURGXFUWHFQIJWHDUO\ HPLVVLRQV
responsible for about 19,000 future climate deaths 7XUE\ HW DO

E7KH VHFRQG HQYLURQPHQWDO LPSDFWHMRORFHNFROVEPY IWLWRRH K
of the hardware required for the computing power. T 0 compete in the proof-of-work

process [VHH %® FKLSVY KDYH WR EH UHSODFHG HYHU\ RQHDUV E\ WKI
5DPHVRKO HW DO7TKH SURGXFWLRQ RI WKHVH FKLSV UHTXIDZHV YDULRXYV
materials % 81" DQG UHXVLQJ WKH KLJKO\ VSHFLDOLNHG FKLSV LV
Mining these raw materials often causes environment al damage and human rights

YLRODWLRQV -W LV HVWLPDWHG RWK BWXBDYHUR RN WKID@ WD DQ D
iPhone in electronic waste S5DPHVRKO HW DO

E7KHUH DUH GL*HUHQW ZD\V WR WDFNOH WKH SWREQHRQRI KLJK
HQYLURQPHQWDO LPSDFWV 2QH SURPLQHKYW BROHRHYZBEIHY WLR
HQHUJ\ IRU WKH FRPSXWLQJ SRZHU Rl WxXvH @EHREEVERI ZRUN SURF|
WZR WKLUGV RI FU\SWRFXUUHQF\ PLQHUY FRROWWF DVUERQH @ RMWHEG W
IRUH WKH PLQHUV RIWHQ UHO\ BR®Q 9B KHiD Bhd RosWpranine@ H U J \

H[DPSOH LV WKH UH FRPPLVVLRQLQJ RI REPQ QUMGEIRVAHRL SO DQWW 2
<RUN DQG OR®WD{@B DQG 2VvwUlrraddition, renewable energies make up

RQO\ RI WKH JOREDO HOHFWULFLWRBH[ ®LPHOWH@GBDHDW DRYWEHOLYV WK
Energy Agency, 2022) .

ESQRWKHU RSWLRQ LV WR FKDQJH WKH Z@RFNGAE Q FRQVHQV)
FKDQJH PDNHVY WKH WHFKQRORJ\ PRUHH®GAGCDWR ALGG UHWRKRIFH |
VHFRQG ODUJHVW FU\SWRFXUUHQF\ GURHUHAPY WIZNW BKIHRG MWWR/ W
Consensus is no longer determined on the basis of c  omputing power but according

WR WKH VKDUH LQ WKH EORFNFKDLQ JS;HNRKOWARSWLRQVEHRHEZRG/ H
E\ RYHU DQG UHVRXUFH FRQVXPSWLRI GV RSEBEWHG HM/SILFEEODW H C
as most mining devices have become obsolete 7XUE\ HW DO This change makes

WKH VA\VWHP PRUH HQYLURQPHQWDOO\ | BUIHRFGYV EEHNF RAHY FFRRQUVH Q V X
H[FOXVLYH 7R SDUWLFLSDWH LQ WHKIH KRDEV W VRKA/QS UIRHFW KM U X H T X
DOHQW WR K LQ 'HFHPEHUD -Q DBQEWYRWQN MWPKQ RFAU KDWRF X |
a central gatekeeper again.

(QYLURQPHQWDO LPSDFW DVLGH DQ LQPWYHDVXVVQXPEHE R KK H S
EHQH4WYV RI EORFNFKDLQV $OWKRXJK WKH bARIPGH VE DR PNKEHK D L Q
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THEBLOCKISNOWPARTOFTHE
BLOCKCHAINAND CANBEVALIDATED,
THEWINNERRECEIVESAREWARD.

AFTERAWHILE, TRANSACTIONSINTHIS
BLOCKARECONSIDEREDSUCCESSFU

$ EORFNFKDLQ LV D GHFHQWUDOLVHG ZBDMOWRRX®@RUH
GDWLRQV KDYH EHHQ LQ XVH VLOQFH WKHVUDWNWH®RZHY
ZRUOGZLGH DWWHQWLRQ ZLWK WKH ZKLQYH\ DSHU RQ
FRLQ DXWKRUHG E\ WKH SUHVXPHG SVHX®RY\PRXV
6DWRVKLb1IDNDPRMRDP@WR $IWHU WKH 4QDQFLDO FUI
DLP zDV WR FUHDWH D FXUUHQF\ WKDW\ZRIXOBUIX¥Q FW
4QDQFLDO LQVWLWXWLRQY 7KH EDVLVKRIVWRLUM LI GH
of information on transactions on a blockchain. The  central informatics

properties that blockchains aim to provide are:

75%$163%$5(1&<

~QIRUPDWLRQ RQ WKH EORFNFKDLQAQAWLRURNBAQW VLF
SODFHV DQG WUDQVDFWLRQV FDQ EH YDOLGDWHG IUR

"(&(175%$/-6(' &216(1686

7KHUH LV QR FHQWUDO LQVWDQFH VXFRWWRID FHQWU
new, correct information. The information, e.g., a  certain number

Rl SD\PHQW WUDQVDFWLRQV LV VWRUNG\WL@WGHOWD EOR
GXFHG LQ D FRQVHQVXV SURFHGXUH $SWWHU UHDFK
block is stored on all decentralised storage locati ons.

The most well-known consensus procedures are:

3522) 2) 675.(

0DQ\ EORFNFKDLQ S D UhMLnfecisabiQrns/based on

solve a mathematical problem in the shares in the blockchain.

arace. The speed depends on the Weighted according to shares in

participants’ computing power. WKH EORFNFKDLQ D FHQWUD!
7KLV GHSHQGHQF\ PHDRYGWROWVHOHFWYVY SDUWLFLS
entire data centres are involved conclude new blocks.

in the proof-of-work process.

:KRHYHU VROYHV WKH ULGGOH 4UVW
and therefore proves that some

work has been done, publishes

the block and gets a reward, e.g.

QHZO\ FUHDWHG %LWFRLQV

~18$/7(5%%—/-7c<

2QFH D EORFN LV VLIQHG DQG DSSURWYWHKDWEBRFENRU
FDQQRW EH FKDQJHG 6LQFH HDFK QHZ EGRNN VHFXUH)
the whole chain is secured.
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*HUPDQ JRYHUQPHQW GLJLWDO VWUDWHRRSW KW K®\ZL J Q RUMWD W
EORFNFKDLQV DV D WRRO 7KLV RPLVVLREARKARXEHRYYHHJQY R W
ment projects that were supposed to be implemented with blockchains but which
IDLOHG GXH WR YLRODWLRQ RI SULYDBLNOULJKWYVY RU D ODFN RI S
LW(YDOXDWLQJ WKH H*RUWYV RI *HU BLQ YWDAMDH AN QHHW QG KM DuH wi
VHFWRU D UHSRUW E\ WKH *HUPDQ -&7 R B%RMW U'\P DAVFRYEEDIVYHE
kom, concludes: m7KHUH LV D ODFN > @ RI H[DPvéoKéﬂ\;—ﬁ\g:(g{LLsNMVEIEI}%(EPgQ'PQFNFE@A()D@‘
VXFFHVVIXOO\ LPSOHPHQWHG % ORFNBKIRWQRD &5 ©OdrF D AM b IRYQED PHE HEW |

FXUUHQF’/(LLHV\N@F}. DQG %HLVHOODQG WKH P-XFK FULYV

LELVHG SURMHFW )/25% ZKLFK I
E*OREDOO\ RQH RI WKH PRVW QRWDEOH q,@vggthqnyloa,QQ}Q%lD@ga?FQN[

in the public sector is the introduction of Bitcoin ~ as a means of %LVHOOL DQG . ,YHU
SD\PHQW LQ (O 6DOYDGRU $OWKRXJK H[SWFMDWLRQV ZHUH KLJK PR
6DOYDGRULDQV GLG QRW XVH %LWHRLFRQW GHH KWRRMRM FOLBWRFXUU
.KDUSDO 7KLV ODFN RI XVH KLIJKOLJKWYVY WKH GPHSRRB WHILQY WKH FLU
FRLQV DUH QRW XVHIXO DV D PHDQ VUM %X\ PHHGWY RV K@D QD BHDPRVSHFXOTL
E&QU\SWRFXUUHQFLHY DQG UHODWHG EORFNFKDI
FLDO SURGXFWV DUH Dm$HQ\RPRXQMH U D®NR QH
N ZDQWV WR SXOO RXW VRPHR&GQH204DVH KDV WR SX
TrEnelEl pradEis 8VHUV ZLWK SDUWLFXODUO\ ODUJH DPRXQWV RI |
are a zero-sum game. DUH PRWLYDWHG WR EULQJ QHZ SHREOH ZLWK UHI
WKH VA\VWHP EXW SULYDWH LQYHVWRUV ZKR L
ORVH PRVW RI WKHLU PRQH\ $FFXVDWLRQV RI F
FLHVY EHLQJ D 3RQ]JL VFKHPH DUH LQFUHMBW IVXF KRDW HADK 8 XFHJ BARK H [ |
RI WKH FU\SWR H[FKDQJH %LWFRQQHFWKWRBH YUDXDRGWKKHHFU\S
FU\SWR FUDVK LQ HDUO\
E7KHVH H[DPSOHY DOVR VKRZ WKH SURE!
o GLVWULEXWLRQ RI SRZHU DQ6 ZHDOWK LQ
Participants have no means
of democratically controlling FXUUHQF\ VA\VWHP 3DUWLFLSDQWYV KDYH
o IEilensing Rl GHPRFUDWLFDOO\ FRQWUROOLQJ RU LQ
the cryptocurrency system. FU\SWRFXUUHQF\ VA\VWHP 3RZHU LQ WKI
GHSHQGV RQ WKH DPRXQW RI PRQH\ RU FRP
power users caninvest 5HKDN . Theinequal-
LW LQ WKH VA\VWHP EHFRPHY FOHDU ZKHQ® REQVLGHRLQD W KDW
%LWFRLQV -Q WKH FDVH RI (WKBWLIWKLYV 4JXUH LV

Cryptocurrencies and

$OWKRXJK SROLWLFLDQV VWDUW XSV KDYG N$WQ®WOW XK HSD FRP S-0QU
KLIKOLJKWLQJ WKH GLVUXSWLYH BRWORW L & Q VRIL (G QVRRFNCAKIDA K BAH B R\
WKHVH H[SHFWDWLRQV %HVLGHV FU\SWRRXUBSHRFRWW \OHRF R\R K HUV B XA
KDV SURYHQ WR EH ZLGHO\ VXFFHVVIXO0O R XHAHWXXOV B XFUDV KV UNPHRHUSH

GHVWUR\LQJ WKH HQYLURQPHQW $OWKR XVK DR 8 OSHPRIKHV IVQLI QWK K HS L
(WKHUHXP EORFNFKDLQ ORZHUHG ERWK HP1WVWREVH QBPDLD ¥ DWH U
WHQGHQF\ WR LQFUHDVH SRZHU LPEDOBQRHAR W QQW K [FO WSHKN K WVHWW H
DQG UDLVLQJ WKH TXHVWLRQ ZKHWK H WK FUVSSMWRPLYHHRIF EH VY KIRDG >
HIJDOLWDULDQ DQG GHFHQWUDO 4QDQFLDO V\VWHPT ROLIWNKH\ DUH
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ESOWKRXJK WKHUH PLJKW EH D IHZ XVHIX®® D8&SWK R DOALURQVRUQV\K K
FOLPDWH FULVLVY DQG WKH QHHG IRU D WXRF IGHQ WWID@DG WHKFKNDIRLADRIE (
SROLF\ PDNHUV DQG FLYLO VRFLHW\ VKRXOG DR\FXW RQ RWKHU VR

[Paul Robben LV VWXG\LQJ PDWKHPDWLFV LV D FOLPDWH DWWALYW VW HDQXGSPHRFRQIJBQHQRB W HE KD O |

RI )ULHQGV RI WKH (DUWK *HUPDQ\
DULHGHULNH +LOGHAERJIDNI®W DV D SROLF\ DGYLVRU DW )ULHQGV RI WWKH DRGWKQ*HUPDQ\ 6KH LV D

activist in the climate justice movement.

"BUND (2022). 'DUI HV QRFK HWZDV .OLPDZDQGHHRG]IIXX PKIUWM PALW VW HWBOXPH .RQIHUHQ] S5HWULHYHG
March 10, 2023, from KW W SV \RXWX EH - <7:[.JZ2
' %81’ 6PDUW /LYLQJ QDFKKDOWLJ JHUHFKW GV)HHERNWENVWLPPWURBHWULHYH

https://www.bund.net/service/publikationen/detail/p ublication/smart-living-nachhaltig-gerecht-selbstbe  stimmt/
"% LWNRP %ORFNFKDLQ LQ 'HXWVFKODQG (LQVDWI]JB@WRONR B GV XGHUHEIEH B URBKHN X Q

S5HWULHYHG )HEUXDU\ IURP

KWWSV ZZZ ELWNRP RUJ VLWHYV GHIBEOWNRPHBWWXGLHBEORFNFKDLQB B SGI

" %LVHOOL $ .,YHUD% %$0) ZLOO VHLQH BUREOHPH PLW GHU %IHRWNFRKO®OLWLNXRGLH .HWWH NULHJ
SHWULHYHG -DQXDU\ IURP

KWWSV QHW]SROLWLN RUJ GDV EDWIGHW & OVRHANQAK BUR EDOXHPGHLRINHWWH NULHJHQ
'Biselli, A. (2020). 1RUPDOLW|{WVYHUVSUHFKH® ]8RO INWOLNFRBEDEOWULHYHG -DQXDU\ IURP
KWWSV QHW]SROLWLN RUJ QRUPDOLWIDHWVYHUVSUHFKHQ YLD EORFNFKD

" %LVHOOL $-QWHUYLHZ ]XP -' :DOOHW .RQ]JHSWLRQHXW INBK\S ROXQVE M LRQUU L 13 Y MIW IUHS3KIFEN V F
-DQXDU\ KIWRWPS V QHW]SROLWLN RUJ L Q WIS WYL IRHQZH DXO LMD BX WVA\H WQMR BRI Q ULHVLJIJHU UXHFN

&DPEULGJH %LWFRLQ (OHFWULFLW\ &RQVXP SWIHR @ LVQFERHQ &P4(W Z R UNH 8VRIZHY BEPD QG
December 18, 2022, from KW WSV FFDI LR FEHFL LQGH]

" GH 9ULHV $ 5HQHZDEOH (QHUJ\ :LOO 1RW 6ROYH %LWFRRROH6XVWDLQDELOLW\ BUREOHP
https://doi.org/10.1016/j.joule.2019.02.007

"+LQWHPDQQ 5 +L QWHUK Pétilddnter8 2021. &ORXG FRPSXWLQJ GULYHV WKH JURZWK RI WKH GDWD FH
DQG LWV HQHUJ\ PROVEZRBWWRQ - QVWLWXWH 5HWULHYHG -DQXDU\ IURP

KWWSV ZZZ ERUGHUVWHS GH ZS FRQWHQYW HSSBBERIFEBVW Q] HQWUWRQBHUBHQJ SGI

- QWHUQDWLRQDO (QHUJ\'BUBQF\QHUJ\ 2XWBRRNHYHG )HEUXDU\ IURP

KWWSV ZZZ LHD RUJ WRSLFV ZRUOG HQHUJ\ RXWORRN

" .KDULI 2 7KH %LWFRLQ :KDOHV B3HRSOH :KR 2Z @ O RBRIREFHQW RH WWKIHYBIGNHWHP EHU
21,2022, from https://www.bloomberg.com/news/articles/2017-12-08/  the-bitcoin-whales-1-000-people-who-own-40-

percent-of-the-market

"1IDNRWPRWR %LWFRLQ $ 3HHU WR 3HHU (OHWWURWQHE SHDPFHKP &\WW H P IURP
https://bitcoin.org/bitcoin.pdf
" 5DPHVRKO 6 /DXWHQ :HLVV - BRoEkctraiddnachhaltig gestalten. : XSSHU WD O 55HHB B UMY H G

December, 16, 2022, from KWW SV HSXE ZXSSHULQVW RUJ IURQWGRIPOHGBHOLSYGIU LQGH[ GRF-G
"5HKDN 5 $ WUXVWOHVYV VRFLHW\" $ SROLWLFDO ORHRN D W HWKH E-QREFE KNVAK X I0Q RYULWAKRXAR JL Q
Issue 3/2019, KW W SV Z2ZZ E]JK ED\HUQ GH DUFKLY DO VDL WH XD WRKH WV DWRAFILMMO GIHVBROLWLFDO ORRN

blockchain-vision

" 5HKDN 5 'LH 1LFKW 1DFKKDOWLYGNWNVYW @HWHERQIHUHQ] 5HWULHYHG '"HFHPEHU IURP
https://media.ccc.de/v/bitsundbaeume-20875-die-nich  t-nachhaltigkeit-von-blockchain-web3
" 6LIJDORV O0 .KDUSDQO%DOYDGRU V ELWFRLQ H[SHULPHQW WPIOQOMWVRQHOWRW KRZ PROOURQ VSt
&1%& 5HWULHYHG 'HFHPEHU IURP
KWWSV ZZZ FQEF FRP HO VDAWRDE®RARZALWBRUG HKQRW GV R PLOOLRQ RQH \HDU ODWHU
'tante (2022). WDQWH V %ORFNFKDIQWHEBHWULHYHG '"HFHPEHU IURP
https://tante.cc/2022/02/09/tantes-blockchain-web3-  faq/
" 7XUE\ - %URZQ 5 'DKGDO $ -BORKNFKDLQ FOLPDWH GDPDJH DQG GHDWK 3ROLF\ LQWHUY

UHGXFH WKH FDUERQ HPLVVLRQV PRUWDOLWRQ Q& QUH & O] H WRR NMQYHBR W SR BIR E@

6 RFLDO 688LHitQsH/H0i.0rg/10.1016/j.erss.2022.102499
" 6SHJHOH % 2VWUR%IBWVFRLQ OLQHUV $UH *LYLQJ 1HZ /LIH WR Z&E )RQOLOW)XHIDW3 REXWQIOD Q W V

5HWULHYHG '"HFHPEHU IURP
https://www.wsj.com/articles/bitcoin-miners-are-giv.  ing-new-life-to-old-fossil-fuel-power-plants-116215 94803
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5DLQHU 5HKDN

5(6($5&+ $57

'KDW LV $UWL4FLDO - QWHOOLJHQFH
DQG &DQ LW +HOS ZLWK WKH 6XVWDLQDE

7KH GLVFXVVLRQ DERXW WKH GLVUXSWIORH\SRNVOOHIGODWWH ¥ FR.ID
LOWHOOLJHQFH $- LV RQ HYHU\R@KQWOLSW BRPNID @LUHYV UDXE |
PXOWL ELOOLRQ GROODU UHVHDUFK\ SBIRR QRMP P HVY VWRX WQR/ J UMK ¥
JOREDO LQQRYDWLRQ KXQW $PRQV PIDQLVRIVEWR DXSORVD G MRR) I
the large-scale changes needed to achieve sustainab le societies. To assess those
SRVVLELOLWLHY WKLV DUWLFOHDRUG. M3 HHR[$ IO\DH.\D 6 — AMMDHDRKVQR B R J\
WKHQ SROLWLFDOO\ FRQWH[WXDOLVHV WKDLWLDMQD®LNVERXWQVBLIKVWV
E/LNH IHZ RWKHU WHFKQRORJLHV $- LVRADXU BBR®LGIHHEVEN DOPRVW
EDXP , aligning well with the long-standing narrative of  the imminent digital

UHYROXWLRQ GHVFULEHG E\ D VHHPLQUIWW UHRHQWWXRWH IURP +X|
m(YHU\ GD\ ZH UHDG WKDW GLJLWDO/GRWHXUDBQIVXHOBY FUHNRJIQ
SDWWHUQVY DQG ZLOO VRRQ EH DEOHKWR Q\RZNWHRIWPHUORXHB MREOG
SOD\3KH IDFW WKDW WKH TXRWH LV IURP VEKRREGWRRPRDOD\QHFHVVD
VLV RI WKH $- 4HOG LV

E2ULJLQDOO\ WKH WHUP $- UHIHUUHGFWR ZX B HIO G (RIWFLRDPBSX\WKHDUC
WKH GU\ QDPH DXWRPDWD WKHRU\ +RZRK @ W FRMRISKKN HDUQGFLHQ\V
ObDUYLQ OLQVN\ EHOLHYHG WKH WHUPXOG WH4FRDO YQWHQO L BHODQF
WLFXODUO\ LQ WHUPV RI WKH SRSXODHOW\ DR GV KHY WHEIODODAMG RW WKL
D ZRUNVKRS LQ $- LV QRW D WLV HE WW FIKMW ORU\DL QG LLYHU VH
ZLWKLQ FRPSXWHU VFLHQFH )RU D ORQQ\WLIHHJ) HHV-HQD\W MG N\VQ R Z8C
HGJH RU V\PEROLVHG LW HQDEOQL GQHPRULRQWUHBWRQLQJ DQ
7KHVH V\PEROLF DSSURDFKHYV DOORZ IRUFRZE HWR QNFIODQUMMR QY HY X F
VWLFN\ DQG MDP LV VZHHW WKHUHIRUH MDP LV VWLFN\
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E/DWHU LQ WKH V WKH VR FDOOHG VXHUVHE RWOLFKDEB\S DR VALK OHO
QHXUDO QHWZRUNV $11V JHQHWLFLV@IFDIONK@E KRAX BMWHIUF \DISBWR|
WLRQV 7KHVH DSSURDFKHV UHTXLUBUSWHDPRJQM Y RW GRQV D LIWX PD Q\
LWHUDWLRQV RIWHQ FDOOHG WUDRQOQLPSQLEKWRKX VEBUEG N 8 QHNV HY
GL]FXOW WRLWHKHAY 5 H K IENrrent@mage recognition, large language

PRGHOV DQG WUDQVODWLRQ VI\VWHPV ZRUN LQ WKLV ZD\

-Q WKH DFDGHPLF $- GLVFRXUVH WGRVW\LSH\K IRV KsHGD WHV X R)XQD O8G-\ D
ZHDN $- +RZHYHU - ZRXOG OLNH WR DGG D WKLUG W\SH ZKLFK -
E6WURQJ $— DOVR NQRZQ DV $UWL4FLDO UHQHIUID & R @WH O O/ IHH QKHD
SRVVHVVHV JHQHUDO DQG 5H[LEOH LQRVQHO MLIE Giff KL E DV VDIHNQ KX IDWWALU H
DWLYLW\ SHUKDSV HYHQ FRQVFLRXVQ QB HEHRXGH @ WA H 8 RARKX QW LIDR
KDYH LWV RZQ JRDOV DQG ZRXOG WK H WHIRELHD LOH H 8 UNIRWD/V B XHP ®I FU
7KLV W\SH RI $— H[LVWV RQO\ LQ WKH UHMDIOHPURI IV H HIFF M LAV LIR® WHEG G

cal Al research that this will change in the forese eable future .XU]zHLO 5HKDN. D
E:HDN $- DOVR NQRZQ DV $UWL4FLDO 1DU
OLJHQFH $1- UHIHUV WR D VA\VWHP WKI

't cannot change domains SHUIRUP QDUURZO\ GH4QHG KLJKO\ VSHFLD

GRPDLQ VSHFL4F WDVNV —-W FDQQRW FKDQJH ¢
VHW LWV RZQ JRDOV LW LV D WRRO DOEHLYV
RQH 7KLV FDWHJRU\ LQFOXGHV VA\VWHPV WKI
SDWWHUQV YLVXDO DQG DFRXVWLF REMHFW
GDWD DQDO\VLY VXFK DV RSWLPLVLQILRILIMWARXQG HZ B WH UHF R Q WHORHSF
WLRQ RU DXWRPDWLFDOO\ SHUIRUP RWWHKU-GRP D LR)E MS i ALLAFHW DN |
SOD\LQJ *R SURGXFLQJ GHULYHG WAYWSRWIL\PWHRYV IBO0O FXWR V
FDWHJRU\ LQFOXGLQJ WKH FXUUHQWQ@BW 3 O®QJIXDJIJH PRGHOV
E7KLUGO\ - ZRXOG OLNH WR GH4QH Y-HH ISWK HHQIR/PMH QR @D Z KCH GH V F
SROLWLFDO VRFLHWDO DQG HYHQ EZRBQHWKH \DFRWRXD/OWH | PIKDWY R
DQ\WKLQJ UHODWHG WR FRPSOH[ W\ LDVOD & W WKKPQ/R &R J LEI Y WX FXF
ZDUH SURJUDPPHV FRPSXWHU V\VWHPV- DXWIRWY DWW RE) -I¥YQ G FHAY XD
digitalisation ingeneral &RXQFLO IRU 6RFLDO 3ULQFLSOHV RLWHRIPSUGhFHQWULF $-

D YDJXH $—- FRQFHSW VHULRXV DQG IURMWV IXIOLBk GW ZKW M\K D\U H
UHJXODUO\ QHHG W B xEvtk dbHRL Q H G\HQW. HW DO

or set its own goals;
it is a tool,
albeit a very complex one.

Moreover, great caution is needed in the choice of language when discussing Al,
DV PDQ\ RI WKH SUHYDLOLQJ WHFKQ WAHXQOF VG K X Y IKQ DV RVUL LY A VOB \\
DQG DELOLWLHYVY EXW VKRXOG QRW EH X\NGHAHUWV VDRRG D8 HFQDBORJI

UHFRJQLVH XQGHUVWDQG VIHD| OHDUQ
DXWRQRP\ SUHGLFW DQG HYHQ LQWHOOLJH
Incorrect terms evoke misleading. Incorrect terms evoke false association s,
false associations. IXHO XQIRXQGHG WHFKQRORJ\ 4FWLRQV DQG LP

FDO RUHYHQ VRFLHWDOO\ WiRMeENXO DSSOLFDWI
. Appropriate terms have been suggested, e.g.,
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PRYH H[HFXWH GHWHFW FRQIBUPDWRFH{BBEWOMMWIQRQ GDWD
LQIRUPDWLRQ SUH FRQ4JXUDWLRIOQRQ DOWRPBWRRRQH|[ SDRMHIFQ R
PDWLRQ SURBHKNDN.QJ D 20VRQ6XFK WHUPV DUH HVSHFLDOO\ UHOF
LQWHUGLVFLSOLQDU\ FRQWH[WV RU LQ VFLHQFH FRPPXQLFDWLRC

$— VIVWHPV FDQ H*HFWLYHO\ GR VSHFHAF W®N NXDWHKDRR &BON FC
VSHFL4F JRDOV DQG VXLWDEOH GDWDXBWDEO®E OFHW 17 K WWHH WKW INF
PDLQWHQDQFH HJ IRU URWDWLPSVBDRQVR S WLPLRDOWFIHR BR®VX ZD
XVDJH LQ DJULFXOWXUH HQHUJ\ FRQVRUFFWILARII H QG 8 B/\W B WFIHROQQV HH ¥/
VSHHFK ODQGPDUNV DQG DQLPDOV DDRG VERHWHRK HEDIH WDQWEKH V
XVHG WR VHDUFK DQ\ GDWD IRU SDW W HOXY WARPLSDIU WM RVHFQ W D IOH M E
DUH DOVR LPSUHVVLYH JHQHUDWLYH B+ IDPSIBIHL FODVLRXOV H QDW IGH 4
PXVLF EXW WKH\ GR QRW VROYH VSHFLA4
DUH VR IDU RI H{SSORUDWLYH YDOXH

Many of the characteristics EODQ\ Rl WKH FKDUDFWHULVWLFV DWWUL
attributed to Al

. are often classic computer science methods
are often classic computer

ibub\pQbQ SUHFLVHO\ =HLWJHLVW $- RU
or even just human labour MXVW KXPDQ ODERXU LQ (3idfH *OREDO 6R
mile Elolhel Sah %XW WR GLVFXVV WKH SRWHQWLDO RI
ZH QHHG WR GL*HUHQWLDWH ZKDW ZH DI
DERXW 7ZR LQVLJKWIXO H[DPSOHV
7KH FRUH RI DXWRPDWHG GULYLQJ $' Q@V W3RN BQV DE/O$-IRW VR
LPDJH UHFRJQLWLRQ HJ WUD]F VLIQRGEHWHRMNKHRGO | RWKH XJHE/LVY |
$— ZRXOG QRW QHFHVVDULO\ LPSURYH $°'
$- VA\IVWHPY FDQQRW JHQHUDWH SUHGGR W VRWW DSMLLV WH. F DKCDON B €
O\WH SDVW GDWD DQG FDOFXODWH D PDW R-HPD ¥ KHIMXK 5 W RAWKH W
FDOFXODWHG UHVXOW LV D PHDQLQJIXORU WE&HF WLRMHEG WS B QBN
"UH\IXV :HDWKHU GDWD LV IXQGDPHQWDOO\ RIs*HUHQW IURP VRF
7KXV SUHGLFWLRQV LQ WKH VRFLDO GKRDLRBVRIQOD ZRXINHLGKHQ
ZKLFK LV KLIJKO\ FRQWURYHUVLDQ\LUWQWVWHKEE RREWDQ® RQODRWLFH
in the crime domain, e.g., predictive policing or r ecidivism, have such predictive
DWWHPSWYVY JHQHUDOO\ IDLOHG 6R ZKHHWXIEQVMAH KW YIHUW R K B IGRHIWHY
DSSO\LQJ $-
(YHQ LI WKH DUHD LV PDWKHPDWLFDO @\ ZRIFOLAH W Q GRHIWHQOREB B QAR
HYHQ ZzZDQW WR PDNH FRUUHFW XQELDKH GDYWHDBY RPAWKH @D \ELDN HRAJ
RXU DFWLRQV $ SXUHO\ PDWKHPMWMWWLEDEED WMXRQY ELHEHEUIRHGLQFRPH
H[DPSOH ZRXOG LI FRUUHFWO\ DSSOIHHEGHUL BDAVIDE SIUREG XK W K
WHPDWLFDOO\ JUDQW ORZHU ORDQV WRWRPBQO \ @ RUKIH WDWVH YV X
ZRXOG EH XQIDLU DQG IDLU UHVXOW V FRRIXMGH\BEWM tPIsW KSHADWLFDO
0%KOKR=« 7R SXW LW YLYLGO\ ODNLQJ SUHGUFWIF®QV ZLWK $-
ZKLOH ORRNLQJ H[FOXVLYHO\ LQ WKHUHBPBMUDQWEZ PLDVYRRUMNLRLW
4HOG WKHUH LV D SULQFLSDO OLPL® IWDH UDQUHINVQ $ WRKPH. \QHH RW B D |
.OHLQEHUJ HW.DO

science methods
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-Q OLJKW RI WKH UH5HFWLRQV RQW EHFFRRPHAL EOGHIDVMLWY IRW 3MKH FRPP
UDLVHG WRSLF RI KXPDQ YHUVXV PDFKLD I VHXGRKE UREOMHHP[W R
RQO\ SUHVHQW LQ VFLHQFH 4FWLRRQENKUVBBOHD $-H KDI/W QRJSHQY
sonal goals or motivations — even when appearing
in robotic form — and must therefore be understood
DV D FRPSOH[ WRRO
and objectives, potentially E+RZHYHU YLHZLQJ $- DV D SRZHUIXO WRRO QH
against other organisations H[SDQGLQJ WKH VFRSH RI DQDO\VLV IURP IRFXVI
or individuals. RQ VSHFL4F $- WHFKQLTXHVY DV LOQWHUHVWLC
DV WKH\ PD\ EH WR WKH RUJDQLVDWLRQV W
implement, and disseminate them 0%KOKR:*
7RROV DUH XVHG E\ DFWRUV WR SXUYVX3RWHYWMLBDWOWYV DIPE REWM HRAWK
organisations or individuals.
E=HLWJHLVW $- LQFOXGLQJ $- LV D@®@AZON\WDMMWL RQWHIRD QRDKRUHBE Q $R
FRQ5LFWY DULVH DORQJ WKH OXKHREIDRUWYDGWMNMNMIQNLRRLFHUW ZK\
LQWHUHVWY RI WKH LQYROYHG DWWR UP\H @ WRI XORSIVMEO ZIDQ B CE\N HDW
2023y 6R LI DQ RUJDQLVDWLRQ V HWHUWANMW BRHYL YR W$ £ ZHM@XOG (
XVHG IRU WKDW RU UXQ LQWR WKH UHERXQG H*HFW
E7KLV RUJDQLVDWLRQDO YLHZ LV HVSHFWRO\ VPGRH WD QMQBIQ G O/G
encompasses data-intensive technologies and, thus — the comparison with nuclear
SRZHU FRPHV WR PLQG KDV D SRZHU FHQWDWOQNMUQH HARHPEBW 7K
QLHVY PDNH WKHLU $- IUDPHZRUNVYDQGDVEHDHYGRHY IURIW FKDQJH WKH
WKDW $- FDQ KDYH OLWWOH UHDO EHQ® 4AWPHOWWHHR EWWDKHRREQSUR
GDWLRQV $- LV WKHUHIRUH MXVW WW B G DHXHG\DVD IGAHPY HIOWR IS FRHYOW
few large Al providers renting out their service.

Tools are used by actors
to pursue interests

-W LV LQ SULQFLSOH GHVLWRRDEQKVIKIH@BE LVLHISOMRHFLHWDO D (
FDO ZHOO EHLQJ (8 +LJK OHYHO HWSHQOWL JHW@KXIS REG D IRWLKUR-UW D \
conservation (Grundgesetz, Art. 20a) . However, a holistic consideration must be made fo r
HYHU\ WKRXJKWIXO XVH RI WHFKQRORXUFHVISGHWHDYQY HRDOQGK FK QW V
LVLQJ WHFKQRORJLHY DV WKRVH FRYHUHG E\ WKH@RERJIHEG-OD WHUP
PXVW QRW FUHDWH D ODUJH U HFRORWKAD S O RR)W\WWHY EQWKHOVHZKHU
2WKHUZLVH WKH $- DSSOLFDWLRQ LOWHI@W ZRQ D GF -EHW 8 L BHWIHR RY
GHVWUR\LQJ RXU OLYHOLKRRGV &R QWQHYMQ AOAWDDQE W\ FEVH. WR X HKEV
HYHQ LI WKLY FDQ VRPHWLPHY KDUGO\ EH HYDOXDWHG FRQFOXVLYF
E7KHUH DUH PDQ\ HIDPSOHV RI KRZ VSHFLA4F
WHPV FDQ EH XVHG FRQFUHWHO\ IRU FRQVHUYLQJ
Will new data from Al ELRGLYHUVLW)\ (BINQE3)QdantMNik ddbroad
close an information gap XQGHUVWDQGLQJ RI VXVWDLQDELOLW\ DGGL
and therefore allow action? tions canbe added 5HKDN . I those areas, good
results lie ahead. However, if the Al promise of a  sus-
WDLQDELOLW\ JDPH FKDQJHU LV WR BMHWW 4TOGNGV LIR § V. PRAVUN DA XMCP X\
DVNHG -V $- WKH EHVW VROXWLRQ YRIQ BRNRIEDHIRR'U RDAH XK@ DHIQAW O\
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NQRZ WRR OLWWOH DERXW WKH 8 VDHFPW Q@ XWEKHUERNVMHDOMDALR SDUN FO
FLWLHV RU WKH SRZHU LQWDNH RI GDWD FIORWH H\Q LIQORUPHDIVGR Q) L
JDS DQG WKHUHIRUH DOORZ DFWLRQ"

E-I \HV WKHQ ZH VKRXOG JR DKHDG % X WHIDIGW KIH) R HWHRX LK W KD W
UHJDUGLQJ WKH JLYHQ GRPDLQ WHKHXQS DYSLS/OD OQU HVA-RM K ¥ WVX\G L Y |
SROLWLFDO IRFXV DQG HYHQWXDO O\QDFRALD B WD B HH I & XV ¥QI® IUQL QFOXF
)LQDOO\ DQ $*— ZLWK WUXH LQWHO O [PH®GF HZ i FXQ BNV RED POQUHFF
WKLQJV ZH DOUMKHPG\ NQBRRP UHQHZDEOH HQHUJ\ XVH DOG ELNH FL\
FRQVHTXHQW GHFRORQLVDWLRQ VR DKQGRW DVUMN B L QK RYKMHPXD O UH L

EDLQHU 5HKDINUHVHDUFKHU DW WKH :HLJHQEDXP —QV W LW XWMHUIHRRJ RV KVH VI\M WRZIRFU NH @ HAREW WA\ L Q W
WHFKQRORJLFDO VXVWDLQDELOLW\ DQGUWRPL DW D@ G $HDU SW RWHF IMLRIQD PHHQWH DQG FRXUWYV LV
LQ WKH )RUXP Rl &RPSXWHU 6FLHQWLVWY IRUVEHD)FH)D Q) 6RFR H\PDW [5SIHWIS 8 QWHIE L @®IL WV %! XPk
FRQIHUHQFH IRU GLILWDOLVDWLRQ DQG VXVWDLQDELOLW\

"%HQGHU ( 0 *HEUX 7 OFOLOODQ ODMRU $2Q 6KWRHWF@EHOWV BRI 6WRFKDVWLF 3DUURWYV

&DQ /DQJXDJH ORGHOWRRM HBRQFIHIRQ )DLUQHVYVY $FFRXQWDELOLMO DIHZ ZRDQAVSDUHQF\ )$FF7
https://doi.org/10.1145/3442188.3445922
" % RQVLHSHQ /)ROJHQ GHV ODUH @DUWHKLQHOOH .XQVW GHV '"HQNHQV 3HUVSHNWLYHQ XQG *UHQ]
Braunschweig/Wiesbaden. Vieweg.
" %11 %XQGHVDPW I%U 1DWXU\DAKXW FKXW]'LILWDO % QVWOLFKH RQWHO®MLJI HBQIDLBPVIRYEUVFKXW]
/HLWSODQNHQ %I1 6FKULIWHQ % R Q QhttpEAddi.org/10.19217/skr650
" %XWROOR )$XWRPDWLVLHUXQJVGLYLGHQGH XQEHIJHNHOQMWARDMF&XRKHCGHH UBGKPEKIRRO Rl *RYHUQDQFH
' &RXQFLO IRU 6RFLDO 3ULQFLSOHV RI +XPHDLYD 6 BYQWQEESI-HV RUapaPDQ &HQWULF $-
""UH\VIXV o+ ] KDW &RPSXWHUVWVRWDSHW 'BRZ
"(\HUW ) /RSH] 3- GHPRNUDWLVLHUHQ )DLUQHVV XQG 7UDQK IBBKQL D DWV\OHQ ¥ LKA-KUF WAHKOO BR U F
1=% OLWWHLQRPIHRQW W SV ELEOLRWKHN Z]JE HX DUWLNHO | SGI
"(\HUW ) J/RSH] ®HWKLQNLQJ 7UDQVSDUHQF\ DV D &RPPXQ LSRDWIRMH EKRPYMHRQ D WILRQHV V
$FFRXQWDELOLW\ DQG 7UD®&® DUHZA) kRige$/Bdt.3rg/10.1145/3593013.3594010
" (\HUW ) —-UJPDLHU ) B8OEUWHKMNLQJ WKH )UDPHZRUN RI $OJRULWKPLF 5HIXODWLRQ 7KH 8EHU
5HIXODWLRQ DQGSRFHDQBYNMHH m$OJIRULWKP LhEpS #Hidixo@NIWM1IRI@JG0.12371

"*UXQGJHVHW] 1%U GLH %XQGHVUHA3X®EALN '"HXWVFKODQG

' .OHLQEHUJ - 0XOODLQDWKDQ 6 -5S@KKOMQ®W MUDGH 2V LQ WKH )DLU '"HWHUPLQDWLRQ RI 5LVN
BURFHHGLQJV RI —QQRYDWLRQV LQ 7TKHRHUKMWWLTD O BRPLSXWHU BEVHQFH -7&6

' . XU]ZHLO 5 7KH 6LQJXODULW\ -V 1HDU :KHQ +XRmy@¥W 7UDQVFHQG %LRORJ\

"/HP 6 *ROHP ;A®DZQLFWZR /LWHUDFNLH

"/RSH] 3 '"LVNULPLQLHUXQJ GXUFK 'DWD %LDV .% QbW IBRKK HQFRMKKGIQ WIH@ Y ND @ @ |WRIH Q

=% OLWWHLO20Q1)26Q8. KWW SV ELEOLRWKHN Z]JE HX DUWLNHO | SGI

'Marx, P. (2023). *RRJOH ZDQWV WR WDNH RYHU WKH ZHE -WV QHZ SODQHRU WHKDHBDK VKIRZQFKR D \$H X\S
FRUSRUDWHLYRROQHFW EORJ 5HWULHYHG 0D\ IURP

https://www.disconnect.blog/p/google-wants-to-take-  over-the-web

" OLWFKHOO 70DFKLQH /HDBEQIZ +LOO

" 0% KOKRe+ 5 $XWRPDWLVLHUWH 8QJOHLFKKHLW (WKLINQGGHHU. & QR S\RAOLIPK HOQF KEWHQ G HJE 9V
'LILWDOHQ .DSTHXKMWOVIPKAX YHLWVFKULIW 1% U 3KKOWRNVRBKLGEHRL RUJ G]SK

' 1DUD\DQDQ $ +RZ WR UHFRJQL]Hrésenvafod BtIR L O

'"20VRQ 3 OXFK $UWL4FLDO - QWHOOLJHQFH -V %WR®RE ESHHEBIAH VAHX BSCLID 6 FUHHQIURP

KWWSV ZZ2Z EORRPEHUJ FRP RSLQLRQ DUWULWVWODHVPXFK DUWRZFIRRGLQWHOOLJHQFH LV VWLOO
behind-a-screen

" 5HKDN 5 7OH /DQJXDJH /DEV\ULQWK &RQVWUXFWLYH &HGWIQNT WHK R @ -W'KN F/ROIUPLIQ RORJI\ 8V
9HUGHJHP $-HBU (YHBOQRQHUVLW\ RI :HVW RttpQANdw.6t¢)13168DV/Mook55.f

" 5HKDN 5 LEH %LWV [X %} XPHQQWRHPPHIHZ B5HWULHYHG O0DUFK IURP

KWWSV ZZZ SODWWIRUP OHUQHQGH V\MWBIRHKWHRHOQWHUYLHZ UDLQHU U

'"6RORQ 2 7KH ULVH Rl SVHXGR $- KRZ WHFK 4UPV TXLHWDKEKVMDKKSHDIYLWRHER ERWYV ZRUN
November 21, 2021, from

KWWSV ZZZ WKHJIJXDUGLDQ FRP WHWK@RDRO\LQW MXOLJHMWEH DL KXPDQV ERWV WHFK FRPSDQL
" YDQ :\QVEHUJKH $6XVWDLQDEOH $- $- IRU VXVWDLQDELO I$W\(V® &RWKEH VXVWDLQDELOLW)\ RI $-
https://doi.org/10.1007/s43681-021-00043-6

" tHLJHQEDXP - 'LH ODFKW GHU &RPSXWHU XQG GLH &KKQPNDIFKWIGHODHUQXQIW

" 'HLJHQEDXP - :HU HU4QGHW GLH &R PSMXMGHWP \WKHQXUJ
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JORULDQ 3HWUL OLULDP 5XKHQVWURWK

5(6($5&+ $57

8QGHUVWDQGLQJ WKH HQYLURQPHQRWDWKIHP BWHWNR RQLWR XWJ BB O |
UHODWLYHO\ HDV\ )J)RU WKH VRIWZDUH RRQIGIH ML B R QLM GHWVNL RHEWY L R/ X'
however, it is no less important.

E'HPDQG IRU GLJLWDO VHUYLFHV LV JURZL(

6LQFH WKH LQWHUQHW V JOREDO XVH
Data centres and PRUH WKDQ GRXEOHG ZKLOH JOREDO LQWHUQ
data transmission networks
LQFUHDVHG E\ D IDFWRU RI 6R IDU RQJRLQJ
currently consume
about 2% to 3% gains have not been able to compensate for the
of total global electricity. steep rise in demand, leading to a constant increas e

LQ HQHUJ\ FRQVXPSWLRQ 'DWD FHQWUHV DQG
PLVVLRQ QHWZRUNY FXUUHQWO\ FRQVXPH DI
Rl WRWDO JOREDQs HO.M#WHe advamge of Al applications, cloud stor -
DJH DQG WKH - QWHUQHW RI 7KLQJV WKMDLRHRQWI\HMUVGAIRWYQH{ SR BVGHD
WR VORZ GRZQ DQ\ WLPH VRRQ
E6LPLODUO\ JOREDO PRELOH QHWZRUN-GDWD WUD]F KDV JURZQ
QHQWLDOO\ RYHU WKH ODVW WHQ \gdrhbyith : K 5@ H Hf bEOVOH BRH QRZ ELOHRQ
LQ LW VXUSDVVHG WKH WKUHVKROG RI (% SHU PRQWK LQ
DOPRVW GRXEOLQJ LQ WKH ODVW WZR OKOBHGVED @QRG HH-DK LQ IWUHIQGEW
SKRQH VXEVFULSWLRQV JOREDOO\ DW ZIOWKMHVDE\H B RK) W D ®HOR XV DU
SHU VPDUWSKRQH 7KH ODWWHU LV H[SHRWHERKRVLQFFWHBMH WL
PRQWK LQ WR b*% SHU @®Rick€n\WdL2)L Q
E:H KDYH GHYHORSHG D WRRO WKDW K L XKH ZIDNYWDDWMEH F LR IF PIRES_HORHW
DSSV -W DOORZV WKH QHFHVVDU$ W UHR|E HH QOMEMW IRIQMKR Bt$ VHSDUDWHG
XQQHFHVVDU\ WUD]F XVHG IRU DGYHUWIPHNP I5Q 8V D/KG WWDHF RN IGDRMADH L
FDQ VXEVHTXHQWO\ EH VKRZQ DV HQHUJ\ FRIXLXPISWRR® MR GPLV'
makes the abstract environmental impact of app usag e relatable for consumers and devel -
RSHUV DOLNH ZKLOH VLPXOWDQHRXV®WILR/XD ORV LEGH FRRH@ALIDW H P P\S\DLLA
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8VLQJ D VPDUWSKRQH FRQVXPHY HQHUJ\ RQ WKUHH GL*HUHQW OHY
the phone itself, the data centres, and the datatr ansmission net -
works.? 7TKH PRVW REYLRXV RQH LV WKH SKRQH7 kM ¥¢H®A x EVH. R W K &IGE & W Wr
GUDLQLQJ GXULQJ XVH 7KH HQHUJ\ FRQVXPEWIPRERV DY PYUWEK K
. ) DQRWKHU PDMRU VRXUFH RI
varies depending on the model and apps. Inour lab, weusea - Luvhu kHUH RQO\ WKH XVDJ
*RRJOH 3L[HO ZKLFK UHTXLUHY DERXWR FRDWIWHKRXUV RI HQHUJ\
EH IXOO\ FKDUJHG 7KLV DPRXQW RI HQHWJ\ LV URXJKO\ HTXDO WR \
FRQVXPHG E\ DQ /(' ODPS ZLWK PHGLXP EEhthtdy@HVV LQ RQH KRXU
E([FHSW IRU RALQH DSSV DSSV XVXDOO\ FRHQUMH FOL «W B HID & DG\DDN PH Q
storage or processing services can be performed, ra nging from retrieving account infor -
PDWLRQ WR VWUHDPLQJ YLGHR FRQWHQWWWRUAHY OUBIQHUN GL-HUHQV
DPRXQWY RI HQHUJ\ 2QH KRXU RI )XQO-RQYXEGHR DWRXWPLOZDWW KRXUV
in the data centre *U JHU HW DO
E)YLQDOO\ WKH ODUJH LQIUDVWUXFW XRUNR/I GHWKDL WHIDIQYRUVVLRQ QK
GDWD WUD]F IURP WKH VPDUWSKRQH WR WKRU;PI/@®\ DHEGWUFRDDQG Yl
WLRQV WKH SRZHU FRQVXPSWLRQ RI GDWIMHWOWWZEXRWUMNVRP HNHM X\S W I
FRQVXPSWLRQ RI VPDUWSKRQH XVHPRESEBALGDWD ZEHERXGIL@I WR D VW
E\ WKH *HUPDQ )HGHUDO (QY LYR QRHQMDORIHHRRXU RI )XOO +°
VWUHDPLQJ FRQVXPHY DERXW ZDWW KRXWWMKBDPQQ P RKILRKIK/7I( )L
UHGXFHV WKLV HQHUJ\ FRQVXPSWLRQ WR DERXW WR bZDWW KRXU\
E7KHUH LV DQ RQJRLQJ GHEDWH RQ KRZY%WIR B$BDFAWWO WD O O RWRDWWH
HQHUJ\ XVH RI GDWD QHWZRUNV WR WKHREPWBRAMUBLWP PWWHG ¢
W K H WHFKQRORJ\ JHQHUDW
PDQ\ RI WKH LQLWLDO GLVFUHSDQFLHWKNYH, EHHQ,UHEYRQYHG HVW
VWLOO YDU\ GHSHQGLQJ RQ WKH DSSURDFK DQG WKH ERXQGDULHV
network being considered $vODQ HW DO &RURDPD 6WHSKHQV
HW DO (VWLPDWHY DUH VXEMHFW WR VSHM.URQDON VXPG WLIHFEWY DB O
SURJUHVYVY TXLFNO\ RXWGDWHYVY WKHP 1GIGYWUWKHHORY W U WKKH PG MPL
WUD]F WKH ORZHU WKH HQYLURQPHQWDO LPSDFW

:KHQ LW FRPHV WR RSWLRQV IRU UHGXFLQR»\REMWIH &DQD S\RUDW
LV DGYHUWLVLQJ $ VWXG\ FRPPLVVIREBHID® BQUOLDRPHYWHHVYWLPDW
WKDW $76 DORQH FDXVHYV WR B IPOQWVREK RIQ RY WQ DX RH 7KH
resulting emissions from data centres and transmiss  ion networks are estimated to

EH DV KLJK DV WR P H équivaie@y/ RI Mu2w Hz D DThis corresponded

WR DERXW WR RI *HUPDQ\ V WRWBBR, @28y PLVVLRQV LQ
E(VSHFLDOO\ IRU PRELOH DSSV LW LV FRPPR@ IRRQBIS E\SXEHEOOVRH UV
DG VSDFH HJ DG EDQQHUV RU E\WWHROGBWWNLWR WEGWHODURYL KXYV
$76 SURYLGHUV RIWHQ LQFRUSRUDWH NBRXYXDIUSSVFREXODU\GDRWR-DRX
EH WUDFNHG DFURVY DSSV DQG GHWDLOHKHXUVHRUSH RRMOHY TFOPRVEH
WKDW GR QRW GLVSOD\ DGV FDQ VWLOXXW H QIFRSPHRVHQRQHRD @ W QFDEKIGW
HJ WKH W\SHV RI DSSV XVHG UHJXODUO\ YYVEVWHG ZWEVLMWME R
E7KLY EXVLQHVY LV OXFUDWLYH VLV B WH G/RXSGRRIMGHSG | D B R XS

bWLPHY PRUH RIWHQ WKDQ DG IUHH SDL@ WEBNVWODRG EXRKQJI LQ



[ D2ZQ )LIJXUH

DATATRANSMITTEDFORCOREFUNC
ANDATSOFWEATHERAP

5HIHQ5DGDU 4,512KB

:HDWKHU 5DGDU 6WRUP DOHUWV
weather24
JRUHFD :HDWKHU
Weather & Widget — Weawow
DWD Warnwetter 570KB
World weather forecast & local 314KB
HDWKHU 5DGDU : L G Aj648KE
:HDWKHU )RUHFDVW /LYH 18i7BKB/ KH U
/[LYH :HDWKHU )RUHF 2382¢KB

/IRFDO :HDWKHU )RUHFDV W 96KB

9,952KB
5,924KB
12,321KB
13,336KB
Core function Advertisement and

7TUDFNLQJ 6HUYLFHV

7KH WUDQVPLWWHG GDWD YROXPH RI DQ

:LQG\ FRP 2,915KB WR D VLQJOH DSS XVH +HUH DOO FKDUD
RI DQ DSS ZHUH SHUIRUPHG LQ RUGHU Wi

<
v 2,:317KB WKH PRVW HYHU\GD\ XVH RI WKH DSS

revenue &KHQ HW DO 3JUVVLQHQ 6HWQ BB LW LV QRW DSSDUHQW WR WKH
FRPSDQ\ FROOHFWYV ZKLFK GDWD DQG IRYIZKDWY&EXGEBWWHS WRKH X
WHFWLRQ LVVXHV RI WKLV SURFH¥YQ BYXH KEDWDEBWHRROHPDWDBSSV
IURP *RRJOH 30D\VWRUH ZH IRXQG WK DWGDIEFFRXOMH PHKQWHGTROY WU UV
tisement, while about 90% had at least one integrat ed tracker.

We measured the data sending behaviour of numerous  apps from multiple categories.

$V H[SHFWHG DSSV WKDW GRZQORDG ODWHEPABHBLDHIHQRDBWOWO\RU \
transfer the highest data volume. However, apps fro m these categories tend to have

ORZHU $76 WUD]F &RQWUDVWLQJOSVPIREL 6 MVIOF-PHYHDOWE PG KDYH KLJ
$76 WUD]F VRPHWLPHY ZHOO DERYH Rl WRWDO WUD]F

E)RU D FOHDUHU SLFWXUH RI WKH GDKDUW WKDWHLIMIHB T XD QB GWIK
$76 WUD]JF ZH FRPSDUHG WZR DSS FDWHJIJRGLWNHRWHYE8HFK ZHHUHF
data transmission behaviour while in use: weather and games >)LJXUHV DQRU@WKH
ZHDWKHU DSSV WKH WUDQVPLWWHG GDVWD\YRIMDWRPHHR]I D VDL@QGOH D

0% ZLWK $76 VKDUHV PRVWO\ UDQJLQJ FRWYWH@ GDWD IRUMWRI®

JDPHV ZzDV EHWZHHQ DQG 0% DQG $76 VKDUHV ZHUH JHQHUDOO
E'L-HUHQW DSSURDFKHY FDQ EH HPSOR\HGWWRBRQVPDQVLRQPOWKR®N (
LOWR HQHUJ\ FRQVXPSWLRQ DQG HPLVVMRRYURRUWH[IHRISEW XVL



[ 2ZQ )LIXUH

DATATRANSMITTEDFORCOREFUNC
ANDATSOFGAMESAPH

Number Match 18,236KB
&DQG\ &UXVK 6D. 2,955KB
6 XEZD\ 6 XUIHLU 14,519KB
JUXLW 1LQM 15,612KB
3HW 5HVFEXH 6D 3,916KB
&XW WKH 5RSH &0 207KB

Core function

$GYHUWLVHPHQW DQG 7UDFNL(

DO b RQ WKHHQHUJ\ XVH RI GDWD QHWZRUNV \DROGVMKKHHPRYPLRQV LQ
HQHUJ\ PEHD DQG /DX,la single app use leads to emissions of betweente nsto

KXQGUHGV RI PLOQIHTUONDBH@WY )RU DSSV ZLWK KOHKY BOWD WUDQV!
the emissions correspond to those of driving afew  metres

inacar* +HUH VZLWFKLQJ IURP * WR P"LHPl URMGOVFbIW HRIGVWKDW D FDU
VLRQV E\ D IDFWRU RI 7KH LVOXD W WVWDRNB'EHEFRP SYUYRNLORPHY
ZKHQ XVHU EDVHVY DUH WDNHQ LQWR D?ZOFOF;I)?E)V&VWH*HDWPIL—)I(\D/ VXFK DV
JUXLW 1LQMD RU &DQG\ &UXVK KDYH KDOI D ELOOLRQ WR D ELOOLR!
GRZQORDGV G6FDOLQJ LQ WKLV IDFWRLY VRERRERIWRP KX QGGHGXYSRW R/ RQ\
RI &2HTXLYDOHQWY L H VHYHUDO KXQGUH® WK RXVDWQ ® WH GCRRNWG H \
VROHO\ E\ DGYHUWLVHPHQW DQG WUDFNLQJ

6LQFH WKH GHPDQG IRU GDWD FHQWUHVSBOW HED WR WQMBDWH/IPLN V |
VKDUSO\ RYHU WKH QH[W IHZ \HDUV L@¥®RMNMQEHURIQPUHAWOHG L BS
QXPEHU RI SROLFLHY DQG SURFHVVHV \DUWVX®UKBPEQ D GKWHHNHY L Q
DUH JHQHUDO LQIUDVWUXFWXUH LPSURYHRHQW @ WH4 E U HH [BSPWIGA Q J
FDEOHV DQG * QHWZAZRUMNDY *HUPDQ\ DOUHDG\ WRRN DQ LPSRUWDGC
LQ WKLY GLUHFWLRQ E\ VZLWFKLQJ R WKH HRBWN I\ QLQH]JFLHQW *
E)XUWKHU SRVVLELOLWLHYV H[LVW )RW URFRIQPAX F K R XCHEY DXAWR PYDLVE H
FDOO\ DGMXVW WR VFUHHQ VL]H LOQWWIBDNG LRODEWH J7W KW EG MWV WKL
FRXOG VDYH FRQVLGHUDEOH GDWD H[FKIDMH® @ RMWOSHWIEKH LD EHO Hi(
on smartphones and tablets . . KQ Hw DO 6LQFH YLGHRYV PDGH XS DERXW RI C
LQWHUQHW GDWD WUDI]F LQ WKLV BEDg JHPRRXQMG/ VRO YHHQ HRIQ V L (
while having few downsides (Ericsson, 2022) . Cell phone contracts are further starting

SRLQWY IRU SRWHQWLDO UHJXODW L FE® \DWL WH K5\DRM B/ HF @ Q \DXEMHSIWLLRYC
E\ R*HULQJ 5DW UDWHV ZLWK XQUHDVRQBE®OW O®.UJH GDWD SDFND



037

E2XU DSS PHDVXUHPHQWYV VXJJHVW IXUWKHUGPEDVRXDUHBNVO\KRQYNW XPHU
GDWD LQWHQVLYH IXQFWLRQV ZKHQ ERQWHR®EBFNMR V' DUYL WARD PR Q
choosing apps without advertisements and with as li  t-

tle tracking as possible are further options. In terms of KH *RRJOH 30D\ 6WRUH GLVSOD\V ZK

GDWD WUD]F HQYLURQPHQWDO SURWHEWERDY KHPGHPDONE PRHOGYLY

JRU D GHWDLOHG GDW-DEDVH RI WKF
SULYDF\ SURWHFWLRQ PHQWHG WUDFNLQJ VHUYLFHV RI PREL(

E6RIWZDUH GHYHORSHUV VKRXOG LPSOHRHQWwWDsW D DESFRIHHQ PRELOVLF
DV D SULQFLSOH HVSHFLDOO\ IRU VPDUWSKRQH DSSV ZKHUH GDWD
WUDI]F YLD PRELOH QHWZRUNYV LV PRUH HIGHIR\ AAQVH Q WIDHD &TDMDD
WUD]F PRQLWRULQJ DQG RSWLPLVLQJ GAPISOQHBH YWHRESWKQWG BOVRV1
VHUYLFHV VXFK DV $76 )XUWKHU GHYNBRRBXW ¥ R@WHP &\ LHR@D E I0W KFHRLJ
SURGXFWYV E\ LQFOXGLQJ GDWD VDYLQH IHDWXHHWRUPKRIVBEF RXODGHFR
PRGH DOORZLQJ WKH XVHU WR GRZQORDXVQQ U YWHKHPHR/QY WX HLU)R.DEH | F
a low-resolution mode for streaming contents, or, w  hen connected to mobile networks,

a simple warning if a certain function requires lar  ge amounts of data.

E)RU WKHVH PHDVXUHV WR EH H*HFWLYH WHEKHGCHKDHHRWRUBH LPSC
DQG GHSOR\HG E\ D UHOHYDQW VHDWHKHRRXWHOVFKKEGUHRODO LQ P!
ing this challenge should be the development of ag eneral critical awareness of the

environmental impact of digital services such as mo bile apps.

DORULDQ KBIWEHHQ ZRUNLQJ DW -78- H 9 DQG PRELOVLMKHLRGHORG WXWWDR QIDFEV. B LV L J R W DVKLH/
oODVW b\HDUV +LV EDFNJURXQG LV LQ (QYLURQPHQWDO (FRQRPLFV

Miriam Ruhenstroth KDV DFFRPSDQLHG PRELOVLFKHU GH VLQFH LVRW IOMW QPFOKQ D QIBUL \B B bl Y IURDQWDA \ WK H ¢
VKH ZRUNHG DV D IUHHODQFH WHFKQRORJ\ DQG VFLHQFH MRXUQDOLVW

' $SOOHNRWWH 0 %HUJN ) %LHPDQQ . 'HUHDRYZVNL -& 6X@WHU: ' $OMHKUJIPDQQ 7
“NRORJLVFKH %HZHUWXQJ YRQ 9HIUNHKBPZUHOWEXQGHVDPW
'$VODQ - OD\HUV . .RRPH\ - * )YOMHEFRMHULELW\ —-QWHQVLW\ RI —-QWHUQHW 'DWD 7UDQVPLVVLR

WKH (VWLPDWHYV (OHFWULFLW\ —~-QWHEXUWDRIRDWDPGXVDNQUIFDLY VERQRJ\

https://doi.org/10.1111/jiec.12630

' &KHQ * &R[ - + 80OXDJDF $ 6 &RSHOMHPEB® K- 6 XKUY H\ RI 'LILWDO $GYHUYMWLVLQJ 7THFKQRORJLH
&RPPXQLFDWLRQV 6XUYH\V 7XWRHEMWDVOYV GRL RUJ &2067

' &RURDPD 9 & -QYHVWLJIJDWLQJ WKH —-QFRQVLVWHQFLHYV DWP\RQIW(LPHDUN KD @G WE H UJIQ W B WOIIQW L
Metrics and Harmonising Values. 6ZLVV )HGHUDO 2]FH RI (QHUJ\ 6)2(

KWWSV ZZ2Z YV LQlI HWK] FK SXEO SDGHWYQ&RIUR D B-QWHU

' Eartheasy (2023). /(' /LJKW %XOEV &RPSBHWWRG RKG WOWVFK IURP

KWWSYV OHDUQ HDUWKHDV\ FRP JXIDAHW P G KDLUWW EXOEV FRPS

"Ericsson (2022). (ULFVVRQ ORELOLW\ 5HSRUHWURWHN PEBHWD UFK IURP

KWWSV Z2ZZ HULFVVRQ FRP HQ UHSRUWVWDQG SDSHUV PRELOLW\ UHSRU

"*U,JHU - /ILX 5 6WREEH / '"UXVFKNH *UHHLFRWRXYXG1I&RPSXWLQJ /HEHQV]J]\NOXVEDVLHUWH 'D

HUKHEXQJ ]X 8PZHOWZLUNXQJHQ/B[WH&ORXG B8REHOWEQQOGHVDPW

'-FKD 3 /IDXI 7(QWZLFNOXQJ GHU VSH]L4VFKHQ 7UHLEKD»KHXQV 6(\WURWVPRQHQ GH® GHXWV
Jahren 1990-2021, & OLP DWH &5KD2Q JHnweltbundesamt.

" —($ Data Centres and Data Transmission Networks. - QWHUQDWLRQDO (QHUJ\ $JHQF\
https://www.iea.org/reports/data-centres-and-data-t ~ ransmission-networks
' .,KQ 0 *U,JHU - 6WREEMHUILH XQG 5HVVRXUFHQH]]LHQ] GLBIEWDRYWYW GEMUDVWUXNWXUHQ (U

JRUVFKXQJVSURMHNWHY *U HdH@ItBuddesa®t. ERPSXWLQJ

'"3]UVVLQHQ 0 .RWLOD 0 &XHYDV 5 3KDQVDONDYW URRQ POHD@QWBPIO® —PSDFW $VVHVVPHQW RI
2QO0LQH $GYHULURIQPHQWDO —-PSDFW3$MYV-H HhQpat/8dilof ¢/H02016/.eiar.2018.08.004

' BWHSKHQV $ 7UHPOHWWW :LOOLDPV )L$QSBWUVRRBN 0/ &HPEEG®IQGBRPUERQ -PSDFW

R1 9LGHR 6 WGaHh&nPrtuetJ

KWWSV SROLF\FRPPRQV QHW DUWLIDFWYLGHR WROUHBEBRLORSDFW R

'8%$ 0jU] TUHLEKDXVJDV (PLVVLRQHB&WQLHXWYVEBOPIKQ G IURP
https://www.umweltbundesamt.de/daten/klima/treibhau sgas-emissionen-in-deutschland#emissionsentwicklung
' 8LMWWHZDDO &DUERQ )RRWSULQW RI 8QZDQWHG "®QV B QsDVAH\ EL V6 PRW WEKKR@HW® ( '"HOIW
KWWSV SROLF\FRPPRQV QHW DUWLIDFWM XQZDFWHBERDVMRWSHLE\WYPDUWSKRQHYV
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6WHIDQ .UXLMHU $UQH 7DUDUD OD[ 6FKXO]H

5(6($5&+ $57

&RQFHSWYV 7RZDUGV D /LIH &\FOH $VVHV
RI 6RIWZDUH

7KH LQIRUPDWLRQ DQG FRPPXQLFDWLRQVVWHAKIQPROONRHEG WRT7F XH F
UHQWO\ FRQWULEXWH WR a Rl JORHPQVMIBRBY¥ KR XVH JDV *+*
2023y $FFRUGLQJO\ WKH HQHUJ\ HIFLHQF\ RIQKGDW bDRJHQ WRIH \H[D F
KDV DOUHDG\ EHHQ &FHkOax H\OW X @& LobG +LQWHPDQQ DQG +LQWHUKRO]F
6RIWZDUH RQ WKH RWKHU KDQG DV DXRLYRDRVEGUUBDPW RIRE UDFW
consumption +LOW\

E-W LV WKH KDUGZDUH WKDW-FRQVXPHV W

The software determines LW\ LQ WKH -&7 DUHD DQG WKH VRIWZDUH
how and for what kind this hardware. The software determines how and

of computations the hardware for what kind of computations the hardware is

is used and influences XVHG DQG LQ5XHQFHYVY WKH HQHUJ\ FRQVXF
the energy

the hardware for a certain task. >)LJXuUsho@s

DQ HIDPSOH IURP *U,JHULMW BQ-HUHQW
UHVRXUFHY DQG WKHUHIRUH-GL*HUHQW
sumptions for various software products performing the same task.

E-Q RXU DSSURDFK ZH DUH JXLGHG E\ WKHDRNWYXRBEBHROWY\ RRISOLIH |
DQG YLHZ VRIWZDUH DV WKH PDLQ XWHGBIBWWRH MWIXHGEQHUBIANLWVHOI E
also for the environmental impacts generated from m  anufacturing the hardware.

7KH HQYLURQPHQWDO LPSDFWV RI HQHUWKHRIODAXIFPS WU RQLVWHP
FXUUHQWO\ SURGXFHG ZKLFK JH@HSSDEBOEHQWDXOWKHIUIH &2
PRUH WKH PDQXIDFWXULQJ RI,KrDidsiGnz titd g hFrinxrel Fhving,2

SODVWLFVY DQG PHWDOV SURGXFWLRQ BJHGE XWKHH WIXFHWWRHIQ Bl W HUGH T
processes % RDYL]WD.



E$SQRWKHU IDFWRU LQSXHQFLi\] HQH2r\Q FIRRQUH GDWD IURP VWXG\ RI
VXPSWLRQ LV WKH VRIWZDU EORDW HeHFW

in which software products continue to
grow. However, the additional function -

DoLW\ WKH\ DFTXLUH HowDLo FDIIS SIS SV A R0 ] O =Ra e

resources since more processor perfor - AN D M E M O RY U SA (]
PDQFH PHPRU\ DQG KDUG GLVN VSDFH DUH

UHTXLUHG 6RIWZDUH WKXV EHFRPHV PRUH

XQVSHFL4F RYHU WLPH %XW EH\RQ&G WKH RYHU 125 352&(6625
KHDG IURP DGGLWLRQDO IXQFWLRDOLW\ VRPH
more resource consumption also comes __ 14000

(%]

IURP D UHODWLYHO\ XQVSHFL4F 2WRZWK RI WKH

©
FRGH RYHU WLPH IRU H[—DPS?HLOOOCPURP DGG
ing additional software packages or from 8000

. . . . . 6000
increasing abstraction. This growth in
4000

Percent se

overhead is almost natural as the num -
ber of developers increases the longer 200;) 1 2
WKH VRIWZDUH LV LQ XVH DQG LQ PDQ\ FDVHV cpy

developers bring their own preferences in

libraries and frameworks. 125" 3528 (6629
E7R EH DEOH WR PDQDJH WKH HQ¥ ’URQPHQWDO

impact of the digital sector in a targeted SOU:000

manner, we split the resource consumption 250.000

RI VRIWZDUH LQWR GLJL—WDC?.; JdoldoY RXUFH SULPL
WLYHV 7KHVH SULPLWLYHV PDgﬂs&o\“ SRVVLEOH WR

PDS VRIWZDUH LQ WKH GL*HUHQW SKDVHV RI

LWV OLIH F\FOH ODQXIDFWXULQ\lloo"OﬁoYHORSPHQW
'LVWULEXWLRQ 8VDJH 'LVSRVDGO’¥HPRYDO WR 1 2

its environmental impact. A LCA requires v

RAM
VROXWLRQV WR SHUIRUP-DQ LQYHQWRU\ DQDO\
sis of resource usage and environmental 'L*HUHQW SURFHVVRU DQG PHPRU\ XVDJH RI °
impacts. We show how to perform this ZRUG SURFHVVLQJ SURGXFWYV IRU GH4QHG VV

DQDO\VWLY LQ RXU GRXEOH FRQYHUVLRQ PRGHO

using digital resource primitives in a

GHWDLOHG H[DPSOH IRU WKH VRIWZDUH XVDJH

SKDVH -Q WKLV DUWLFOH ZH FRQVLGHW ZOQM DMKH IRFXYHRIXKX DV
determining the embedded environmental impacts and resource use of ICT equip -

PHQW DV ZHOO DV WKH SULPDU\ HBB8 WU KMH V7 BI) G PRIBIHE FDQ HDVL
EH HIWHQGHG WR WKH RWKHU OLIH F\FOH SKDVHYV

"LIJLWDO 5HVRXUFH 3ULPLWLYHYV '53V HQJIG LGH WMPHG UHW RVKHF B YA
UHTXLUHG WR RSHUDWH GLJLWDO SURGHFWHWHRQILV WAKIFY LRH® WKBV
powers software applications >)LJXUH7&H\ DOORZ D GLUHFW PDSSLQJ RQWR D .

hardware resource.
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DIGITALRESOURCEPRIMITIVE

&20387(5352&(6625 7-0( NI
0(025< 20%

67258%*( 10%

1(7:25. %$1:-"7+ 5%

'LIJLWDO 5HVRXUFH 3ULPLWLYHY DQG WKHLU -PSDFW :HLJKWLQJ

E$ FHQWUDO SURFHVVLQJ XQLW &38 LVYWZOGUH WDQ@ RRHY\RXPH H&B/&K D W
XWLOLVDWLRQ KDV WKH PRVW VLJQL4EDXRFRIURP OD W L BRQXW R CALR/ZHNUL RR)
LV UHVSRQVLEOH IRU D VLPLODU SHURHRQMWMHW RLHGHLO UXWVIRXTKEHYV D
PHPRU\ FDSDFLW\ VWRUDJH FDSDFLW\ DQG QHWZ

Through these units, we can assign the environmen -

CPU utilisation WDO LPSDFW RI WKH YDOXH FKDLQ RI WKH SK\VL

has the most significant VHUYHU FDEOHV UDFN GDWD FHQWRDM HTXLSPHQW

correlation LV FRQYHUWLQJ HQHUJ\ LQWR GLXIQUWO WBVRXUFHV \

to power consumption. bNJ &BT IURP SURGXFLQJ D VHUYHU IRU *% RI P}
FDSDFLW\

$ JHQHULF VHUYHU PLJKW KDYH D GLJIPWBO RLMMRXIUF K 38 RBUXHWLRC
SURGXFLQJ &38 F\FOHV SHU VHFRQG WA\*ELWIWRRQOAMEZRWWN FDSDI
FDSDFLW\ DQG 7% RI VWRUDJHW ¥FBBD¥FRVRSHRDWHKDWE8HEH DEOH W
duce these resources, the environmental impact from  manufacturing, transporting,
operating and disposing of the server should be att  ributed to each digital resource

XQLW WKH VHUYHU SURGXFHV |IRU H[DPSOH

[abling

DGLOLFRQ SURGXFWLRQ RI FKLSV

BRZHU VXSSO\ QHWZRUN FKLSV DQG FDUGV IRU LQWHUQHW FR
D&RRROLQJ VI\IVWHPV VXFK DV IDQV DQG FRQGXFWLYH PHWDOV

WR WUDQVSRUW WKH JHQHUDWHG KHDW DZD\

OD’KH HQYLURQPHQWDO LPSDFW RI WKH HQHUJ\ XVHGBGHAXHQ WKH VHL
E7KH WRWDO HQYLURQPHQWDO LPSDFW RG WKHHDHWKYG UJ LW INWKH
UHVRXUFH WKH VHUYHU SURGXFHV XVLAUEDWKIHPRDIKBXPF PRGHC
GLJLWDO UHVRXUFH RXWSXW LV GHWIHUPLRMH & IRWKH KOKHG A PSHF V
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7KH RQO\ HIFHSWLRQ LV WKH SULPDUZKHRKIUV\GHRROQNNEPEQHE® EDVF
RQ WKH DFWXDO GLJLWDO UHVRXUFH XWLOIWDWLRRFRX®B\KH VRIW
RI DOO WKH GLJLWDO UHVRXUFHV RI RQH VHUYHU RYHU LWV Ol
E$VY DQ H[DPSOH -1 ZH NQRZ WKH HQYLURQPXQMWIDO H* RS MRFW R |
PHPRU\ WKDW ZH SODQ WR XVH IRUQPNQMND/O DRPEDWWHRH QMIHI R OF
WULFLW\ IRU D XVH KRXU DQG ZH KD YMHW LWRXWIZQOQUH BIS%OLFDWLR
Rl PHPRU\ RYHU D SHULRG RI DQ KRXRI 2K ADKQLN WWRIQEKGMAD O
LPSDFW RI WKH HQHUJ\ FRQVXPSWLRDUD/Q ®I| WK HHKMRSKIWHWHRH \W K H
SURGXFWLRQ RI WKDW H*% RI PHPRU\ WR WKH DSSOLFDWLRQ
E7KLY GRXEOH FRQYHUVLRQ IURP HTXLSRHQ W RV GLLJLIWD UH
UHVRXUFHV WR VRIWZDUH LV QHFBVRDO\ BR QARAWH\D GH JUMWWDHD UHV R X L
QRW SK\WVLFDO UHVRXUFHV DV ZRXOG EH S\HFDHLUGGHYR/ BHU IRWBB D /I
F\FOHVY PHPRU\ FDSDFLW\ VWRUDJH FDSDFLW\ DQG QHWZRUN FI
E:H DUH SURSRVLQJ WR SHUIRUP D /&% RIWERHAH DRIDSPIHQIWWVKIHY W
HQWLUH HQYLURQPHQWDO LPSDFW VSHHRBIGSRMBW WRKAHWARL WHRAHL P |
HQHUJ\ WR GLJLWDO UHVRXUFH FRQYHVUM.QR Q@ @6 AKLREHY BWVY RQJFR
the digital resource usage of software, we can dete rmine the environmental impact
pro-rata.
E:KHQ GRLQJ WKH SUR UDWD DVVLJQPHQW QKRRZAHG Mk DLWV GPLeWHW EH
HQW '53V DUH UHVSRQVLEOH IRU GL*HUHQWRWDWDR'S GRH WK &318QNU J\ >
UHVSRQVLEOH IRU WKH PDMRULW\ RI WKHDS/RZQ 6 FRQVRKBBWH. BEQVRKH
might cause a bigger impact through its manufacturi  ng. As a rule of thumb, we have
GH4QHG EDVHOLQH UDWLRYV WKDW KDY HRPHRW KGFHHY HHIDWRISBIGF X VLD J
GHVFULEHG LQ 8j8XUH @
E+RZHYHU PRGHUQ DSSURDFKHY DOORZ D UHDOMHPHDWXUHPHQW |
and a far more precise and fair attribution. We dis  cuss these developments in the
IROORZLQJ VHFWLRQ DQG ZKLOH RQO\ IGIHWPHR QG/WMMFIJWE B KWK MWW KWD J
same method can be re-used in all other LCA phases.

To provide the needed data to perform a LCA, ameas urement setup must be installed

WKDW FDQ UHOLDEO\ FDSWXUH WKH PHWWUAFYWQLRKHGWRER WRHDVV |
UHTXLUHG JUDQXODULW\ OHYHO 7K @®® MAWUH FALOWVER QVXWPEIMHLW QP
IRU HYHU\ UHOHYDQW VRIWZDUH FRPSRRMHRKW Q G DWW PHEWD VEHU RZZH\EN/WH U
HWF DV ZHOO DV IRU HYHU\ KDUGZDUH FRPSRVFHORPKX V&BEH$0 +
determined.

E6LQFH PRGHUQ VRIWZDUH LV W\SLFDOPHN GH¥KLQHGE W & UH P WHKUR
HILVWLQJ VHIPHQWDWLRQ FDQ EH XVHGP ZXKH KU HQ WXL Q I[EIQRIK W K H L
LQIUDVWUXFWXUH DV FRGH WKDW L\ O OMWHMBKQ ROOYRDJIL OKDHEWDHH L V KWK
FROQWDLQHULVDWLRQ LQ IRUP RI WKH LRREXSDVWLAEMOWMD GBQUWGLOQHWR
ODQ\ FOLHQW VLGH DSSOLFDWLRQN WRGDYV WHXFRWZ WHWRHIX § E @
hence we use the server side as our main reference point for this article.

E7R FRQVWUXFW WKH 4QDO DSSOLFDWLRY WRLE R HIBEWOKH MARHDNMWWARS:
ERWK WKH FRQWDLQHUV DQG WKHILKHQRWNRU  WHRRQRBPWILRRVHV FRCQC
FHSWV IURP WKH /LQX[ NHUQHO WWKIDQV BEORZUPOQRBE GPHWUVYF HQGSRL



CPU Energy Consumption (J)

reliable measurements,
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WR EH FDSWXUHG IRU DOO KDUGZDUHFFRPSR @H QUHI DAKHE H/ IR S BVUWD W |
IRU HYHU\ FRQWDLQHU ZKLFK ZH GHHP DV WXBIUQMWH GRIG ROYLRSP JUI
E7KH XVH RI D VRIWZDUH LV W\SLFDOO\ ZHO/ GW 4M\H G LDAQKEH UVDD C
XQLW WHVW RU DQ HQG WR HQG WHVW DI)\G *FDIHW KXW D@VR EH UH

KDYH VKRZQ HDVLO\ FRQVWUXFWHG IRU DUELW

>)LIXUHVERZY DQ H[DPSOH RI D SRVVLEOH XVI
To generate WHUQ IRU D 3') UHDGHU WKDW ZH FRXOG OHYHUD.
LWV W\SLFDO UHVR X UH H FRENSSRB W L R Q

a special prepared system

is needed.
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FRUUHVSRQGLQJ PHDVXUHPHQW RI WKH HQHUJ
tion of the CPU over time when this usage patterni s

HIHFXWHG

E7R JHQHUDWH UHOLDEOH PHDVXUHPHQW\ VDQWHGCAH ® OV K D WSG®RIHG \
QRW JHQHUDWH DQ\ QRLVH GXULQJ WKH PHEBYIEXCWIVWWRSHUBRWH D V
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the NMI watchdog, cronjobs etc.
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E7KH PHDVXUHPHQW RI WKH GHYHORSPHQWBWDRQHB WKH MR RARDNUWW
and testing it, can leverage the same tools as thos e used in the usage phase. Here

we use the resource consumption on a process level and accumulate the resource

consumption of all associated processes needed for developin g and testing the devel -

opment phase. The same holds true for the removal a nd distribution phase, where

WA\SLFDOO\ D SURFHVV LV UHVSRQV L EROIN ZFDW K HDRIRAYHL KDIF PUMH B @/ MQKIHVK D |
disk, caches etc.

YRU WKRVH UHVSRQVLEOH IRU VRIW ZTHIDH BHIY BIORISPHBWI HVKVYLQJ H[LV W
LQIUDVWUXFWXUH OD\RXWV DOORRNQOIMW R KI® GIPYV WRQBHDAQD O LPSD
RI VRIWZDUH DQG KRZ GL*HUHQW GHYHORSPHQ@W QBGJIXWRIH DSSUF

VXPSWLRQ :LWK WKH UHVXOWLQJ WUDRBHDWUARG \WKRMGZBVIH G HAYKIHOL
VRIWZDUH WR EH PRUH UHVRXUFH H]JFLHQW

E)RU WKH HQG XVHUV WUDQVSDUHQF\ LVRFAURRMHB @HKKWHIQY WKHLBDQ \
VRIWZDUH FRQVXPHYVY DQG FRPSDUH GL*HVHRQWVEHR 8 XFFHDW X2J¢ W K H
PHQWY RQH FRXOG IRU H[DPSOH EXLONHHWQWKH G C5\W0 D i MROLLRD VEKO MV V
HYHU\RQH DQG FDQ KHOS FRQVXPHUV PDNRWRQHMWHRI@PVFRRRKU LEPHRMLY L F
SURWHFWLRQ ZKHQ SXUFKDVLQJ VRIMDZRUHRAD WQ DG 6B QY LKRHO SWKR O L
PDNHUV HQDFW OHJLVODWLRQ WR HVWDEOLWERDMXWWDLQDELOLW\ V
E:H VHH WKH FUHDWLRQ RI PRUH WUDQVSDUOWHRAFS RQOWZGW ¥ O H Q
PHQW LQ WKH IXWXUH $QG WKL VUHCHRW MWD Q/RHDL G RO RN QW WR
PRUH UHVRXUFH H]JFLHQF\ EXW DOVR WRQ@®RQB QDONDNWBSEDWLGESQ W
technological power means for all areas of sustaina ble digitalisation.

DEWHIDQ .Usxlfeltincer in IT consulting and software devel opment with a fo cus on sustainable digitalisation,

ZRUNLQJ RQ 7KH 6XVWDLQDEOH 'LJLWDOL]JDWLRQ 3URMHFW

BUQH 7DUDP WKRE2 DQG OHDG HQJLQHHU RI WKH %HUOLQ ED V86 Q\HWHHUWF K FDGL® R SoHHQY ORXUPH+HRP

+LV \HDUV DV D SURIHVVLRQDO VRIWZDUH HQJLQHWHLRDVWKD YR CHANG LIQL R 7TQRZQWBR&ZR SRVQJ LQ
sustainable software.

Max Schulze ¥ DQH[ VRIWZDUH HQJLQHHU LQ WKH WHFK VHFWRW BRRXQ)GHYNG WRGZBQE PQWILYODVOHV R F
WKH QHIJDWLYH H*HFWV RI RXU GLJLWDO UHDOP JtRVDY IHRXIQG N W BRX FIAKHU 61X ¥ OMDLLIQPAED H 'L

DOLHVHU - & +LQWHPDQQ 5 +LOW\ / A reviewodf asEeddinentsof the greenhouse gas

IRRWSULQW DQG DEDWHPHQW SRWHQWLDO IRR QL ¥ HRRKRICRVDIRRIQ MRHX WP XREBBW $VVHVVPHQW

5HY LH ZL05033. https://doi.org/10.1016/j.eiar.2022.107033

D%RDYL]WD (QYLURQPHQWDO )RRWSULQW 'DWD 5HWULHYHG -DQXDU\ IURP

KWWSV JLWKXE FRP %RDYL]J]WD HQYLERRP PQWOQ ERPRW|SUDL GW VGED WY FVY

CES 6WDWLVWLFDO 5HYLHZ RI :RUOG (QHUJ\ S5SHWULHYHG -DQXDU\ IURP

KWWSV ZZZ ES FRP HQ JOREDO FRUSRUDWD 8 QUUHNYILHEZFRIQRRUBPG VHQBW LV WW P O

DU, JHU - .,KOHU % 1DXPDQQ 6 JLOOHU $ WAXOG@BUNVEPRHUQQW ZL+RMNMO XQJ

XQG $QZHQGXQJ YRQ YHZHUWXQJVIUXQGODJHQWZ D UH XQRXHILF Bo@GIRPLIEFMYWHKE LIXQJ EHVWHKHQGH
OHWKRGLN 'HVVDX 5R{iODX 8PZHOWEXQGHVDPW

https://www.umweltbundesamt.de/publikationen/entwic klung-anwendung-von-bewertungsgrundlagen-fuer

DrLOW\ / O 6RIWZDUH XQG 1DFKKDOWLJIJNHLW -QKUBRPRHNROMRDIHH(GWMRORJLH GHU

GLJLWDOHQ *HVHOOVFKDIW SS 6WXWWJDUW 6 +LU]JHO 9HUODJ

Blintemann, R., Hinterholzer, S. (2022). &ORXG FRPSXWLQJ GULYHV WKH JURZWK RI WK\IH GDWD FHQWHU LQGXV\
F R QV X P BéflinRBRrderstep Institut.

KWWSV ZZZ ERUGHUVWHS GH ZS FRQWHQW HSSBBERIFEVW Q] HQW®WRQBHUBHQJ SGI

DBFK, GZHOO % =DUQHNRZ 5 /ILX 5 *U,JHU .-HQQ:]IDXKNOHHIQV XQG - QGLNDWRUHQ 1%U GLH %HXUWH
GHU 5HVVRXUFHQH]ILHQ] YRQ 5HFKHQ]HQWH® @ XZH SEBINNIDIXB/EIR | SOXNWRYAROWEXQGHVDPW
KWWSV 22Z XPZHOWEXQGHVDPW GH VLWHYXEW®IDNCOW. RQHY PHGLHBWH[WHB B
UHVVRXUFHQH]]JLHQ] UHFKHQ]JHQWUHQ SGI

D6'-$% 'LILWDO (QYLURQ P H@pe:DkaowRdy&sEiblllagcd/org/digital-environme  ntal-footprint
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6RFLR HFRORJLFDO 'L&WDC
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%qi/URPLVHV RI TXLFN WHFKQR4[HV DQG JQRRQY®G VEURIPWLQJ G
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DYLQJ WKH ZRUOG DV ZH NQRZ LW DUHPDHWUH EXWOQQH QDUUD
GLVFXVVLRQV 7KHVH EHOLHIV DUH EDVR ® R® LYDOXHN RI FRI
WLRQ OHDGLQJ WR GHYHORSPHQW DQG XQWLPIOPREWFRQRPI
GDLO\ 5RRGV ZLOG4UHV DQG GURXJKWYV KLWWWQJ WKH *OR
DUH SURRI WKDW WKHVH EHOLHIV DUH YDRM)GRHYRFGGLWLR
HWLHV WKURXJK PLFURWDUJHWLQJ DQG RWKMBWHXLID®W DOO\
GLVDGYDQWDJHYV LV DGYDQFLQJ RQOLQWHNMHOJIS OPQ VRRIFR.Y O P'I
DQG DOLNH
E'HVSLWH WKHVH FKDOOHQJHV D GLJLWAOROLR/DWD®Q WKDV
ERXQGDULHY SURPRWHV KXPDQ ULJKWV DRWGLR® UNQJIJWKHQ
IHDVLEOH ([SRVLQJ FXUUHQW SLWIDOQV [DYUAMMNGULWEHLSQ &KI
WRZDUGV WKLV HQG :KDW LV QHHGHGERQWLVR Q V VDK\DRAD U ¥IGG HRX Q
GHFLVLRQ PDNLQJ DQG HQDEOHY EHKDYLBROYNO %XKWQJH D F
FDQ VXFK D YDOXH EDVHG GLJLWDOLVDWLR®LRF DWQAJLWH WK
PRQRSROLVWLF WUHQGYVY WKDW KROG RXU GDWD DQG KXPDAQ
E-Q WKLY FKDSWHU 9, ONOH DQG /LQGLWQW HKHENLRUHFRRBRZ I+
VKDSH D MXVW DQG IXWXUH UHDG\ GLIIFWDOHQMWERDHUWFR XQ\
DV\PPHWULHY DQG VRFLDO LQHTXDOLWLMHW]LHK@ WKBO )UDQ
OHQJH WKH XQVXVWDLQDEOH SUDFWLFHNR DR GFRDQURGLIPV R
P\ E\ GHPRQVWUDWLQJ ZKDW SODWIRUPV BXVUHE RPQGHGHUDYV
FRRSHUDWLRQ FDQ DQG FDQQRW GR WR)UHINMUWWH FDSLW
DO DQG +DVHFNH DQG +LHUZHFN UHYHDODOWRH @ YOKHHHUDELO
KDQGVY RI PRQRSROLHYVY 7KH\ FDOO IRU GIGHMRFUIN¥RYHUHLJC
WLVDWLRQ RI GLIJLWDO LQIUDVWUXFWXUHQWRHRYBQGRPH %L
FRPPXQLW\ FDSLWDOLVP )LQDOO\ LMHWRBDRG-WR®W SUDF
sessand re-value RXU RZQ GLJLWDO LQIUDVWUXFWXUH

S SDWULFLD -DQNRZVNL
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6RFLR HFRORJLFDO DQG GLJLWDO WUDQMIRKPDWHRQHYV KKIRUNYRQ GX
UHSURGXFLQJ VRFLDO LQHTXDOLWLHYV DIQOHSV SBUH¥Y¥LVWR QI BRZHU
HUV PXVW HYDOXDWH SURSRVHG DFDMAR\Q AFD RWNR XW KL QQIYGP RW IHV
FRPSOLFDWHG WKH\ QHHG WR VXFFHVVKX6WQ\ GRURKN \D PERGW BBLIHP R
disciplines, and on a global scale. What would digi talisation look and feel like if it
ZHUH FHQWUHG RQ VRFLDO DQG HQYLURQPHQWDO MXVWLFH"
E7RR RIWHQ RXU DQDO\WVHV IRFXV RQ RK) G\LRQHJDWREA QW HRGV WHRIBV. F
that are interconnected: social challenges of the d igital transformation vs. ecologi -
FDO FKDOOHQJHVY GLJLWDO WHFKQRORJLBIWH ¥ KDRWHQWLDVWKHMR O
VRFLHWDO LPSDFW RI VRXUFLQJ KDUGZDUHN DQGCQUHXRY VDU V IRV
FRQVLGHU SODQHWDU\ DQG VRFRD@GLERWOQOGDVDWVY.RQ"WKPIHW LV
treasure trove of feminist thinking and
- SUDFWLFH WKDW DOUHD-G\ DGGUHVVE
=z c'jﬁ?;;g::)g\::e”rg:;yhnf;::fi:;ed tools O\LQJ LVVXHV RI GLILWDO WUDQVIR
and inequalities of the dynamics DOEHLW LQ GL-HUHQW FRQWH[WYV
of digitalisation. thought has created tools to criticise
SRZHU DV\PPHWULHY DQG LQHTXDO
RI WKH G\QDPLFV RI GLJLWDOLVDWL
RIWHQ WKH GLJLWDO WUDQVIRUPDMWLIRGOLQBYHNVW @ VWHKG MO/HV M
far unheard of. :KDW FDQ ZH OHDUQ IURP IHPLQLVW KHULWDJH WR UHVS?E
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(VSHFLDOO\ LQ WLPHYV RI WUDQVIRUPDWILRQ YHWVIRV W RB RALWHWQHQ \
LQGLYLGXDO LPSDFWV FKDQJH PLIKWLIKWYRX QPREUPGEIIDIQ \WBGUWHIVWLRQ®
WZR TXHVWLRQV )RU ZKRP GRHV D SHOLW®»P®ORWWXQ VWRLUHVD WLRE,
ZKR LV DEOH WR FRPSHWH ZLWKLQ D SPWDGHQHAWM"WH FK QELUFIDYCH (
DUWHIDFWY DUH PRVWO\ FUHDWHG IURP DRIGWHR BHHQW B H F V& HYUHNNS
PDUJLQDOLVH WKH IDFW WKDW KXPDQV ® UHKX R W REHG GHRG ILO E +
D VSHFL4F VRFLR HFRORJLFDO FRQW HJ[ W& REXNW \D &/\K® U HPUMW BEW KQR
pendent of others, get tired, get sick, and die. In  other words: In times of a digital
WUDQVIRUPDWLRQ GHVWLQHG IRU XEOLRLWY BRDW HWDRR (MVQLG WV RHF
E7KRVH PDUJLQDOLVHG DQG LQYLVLEWMNORVHIGPERX @ ®DWHWNDLJEFK
DQG DFWLYLVP <HW WKH GLJLWDO WUWEVWKRGBDYWH® @ H Y REORW MRKQGH W k
LIQRUHVY SRZHU DV\PPHWULHY DQG HFRPRQL¥D/® OLPHKV MYV 0OMDQ\LBF
Mies , Val Plumwood DQG ODUU\ OHOWRUQDPH EXW D IHZ VWDUWH:(
UHVHDUFK RQ WKRVH WRSLFV GHFDGHWD JUH O/HKHL QW QRSUL QUR/ GIDY HY/
GLJLWDO WUDQVIRUPDWLRQ +XPDQ EARLROVDQWGHD GIVE HHGRID®R J LKD
FLUFXPVWDQFHY WKXV VRFLDO DV ZHOO VW HI\VFRORWHDO UHSUR
ESOWKRXJK LQ WLPHV RI GLILWDOLVDWIIRE WRKW WD \KBPR ®QHHNH 8 L
H J VRFLDO PHGLD RU WR ZRUN UHPRMHOVRFUDOZRYBLOYBRIORFPLK
FDO UHSURGXFWLRQ UHPDLQ GHSHQGHQW RRSRBUVMEGE O\CRJ | BR @WXS
IULHQGVKLS RU WR SODQW D WUHH ZLWKRKWXP\DLGNM WHDGH/ RDOERQHQ
emissions on the stock market, it is impossible to  decouple those emissions from a

VSHFL4F WHPSRUDO DQG VSDWLDO FRQWW [M]WH. P @ D &/ID\HHW XVORR ¥ W/
RI UHSURGXFWLRQ WR WKH GLJLWDO Y PHY VIOQRD/AY WY /RVQ FEH BEHE® HV
JDWHG WR VHUYHU FORXGV ODWHULHBO DHRE@HWWU TEKKWH RW LLRQWURI PRY/
LOWHUJHQHUDWLRQDO MXVWLFH UHP® HY SHBKDO OHQAKYD @GWJ IHWBIQ FR
ESHFHQWO\ VHYHUDO IHPLQLVW SURMHFMWYG DVMX® WQH XM LODAN R § HW KKAD/
LGHDVY DQG SHUVSHFWLYHYV %LJ 7HRK SV R GBVIWRDROVLWHGRIRN WKH W
sector have long understood that the main approach  to open -

LQJ WKH 4HOG LV ERXQG WRQI® MW LG G IZMRIHBH\QK LAHDQY DOO SHRSOH ZKR
PRUH ZRPHQ WR FKDQJH WKH V\VWHP KWVHERWYZRDOWNHE"RQ RWK
VHFWRUV QHLWKHU ZKHQ 4UKMAN QI nBRIUUUXSWLRQ

IRUHLJQ SROLF\ ZKHUH IHPLQLVWKYDOWKW QWERQVDOW DAMMHFIO@W H
*XHUULQD HW D6Q WHFK WKLY DSSURDFK FRPHV ZLWK FODLPV WR
KLJKO\ UHZDUGLQJ 4HOG RI ZRUN ZKL®RHWDYW WKH PODERXW QWRQ®
age in programming and software development. All th  ose endeavours share one

XQGHUO\LQJ SUREOHP 7KH\ GR Q RW LDQGHGTXH WM DR BWG R DXR W VW L
LQWR DFFRXQW LQWHUVHFWLRQDOQRWL HK MWK P MW 6 HDFEH QB DWWHU 1D W
OHDGV DW EHVW WR OLPLWHG DBRHVV(YRQ VR RR W QRWZIRRRH Q
the digital transformation is the most visible prac  tice, it is not feminist. The criticism

IURP *XHUULQD HsWhuiQelevant: m)HPLQLVP VKRXOG FKDOOHQJH VRI
TXDOLWLHV LQ ZKLFK JHQGHU LHHQWHBQNFRMVSRIZ\WW K RUDKHU BEQPVYV VH
GL*HUHQW DELOLW\ —-WV SXUSRVKDW WHR AMYDRNOR DR G RDWWNMEO LW L
DV WKH QRUP}
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E-QVWHDG RI WU\LQJ WR PDNH WHFK D VO ISW ¥ BOW L”MRURH WU V HLDWH
FKRVHQ D GL*HUHQW SDWK %XLOGLQJ W&HQU RUZQQWVH®BORIVUDQIEV
HYHQ WKHLU RZQ WHFK -Q D JURXS BVW SHRBRBLEWDIWHG W
SULQFLSOHV RI WithHhd gpavttl U QSHWRYLGH D IUDPHZRUN-IRU ZRPHQ V
PHQWY WR DUWLFXODWH DQG H[SORUBIQIG/¥XH D WHH® VW H G MFRH WAHIFIK
groundwork for criticism from outside tech’s curren  t power structures. The organ -

isaton )HPLOQLVW - QWHUQHW H[SORUHV QHZ ZD\VUWRJIDGYDQFH HT
from queering technologies to making discrimination and abuse visible. &R GLQJ
5LJKVBXEOLVKHG D FDUG GHFN WKH 2UDFOBLHRW WHREVHDALQLVYV
open common tech narratives and reframe them from a feminist view point. In 2022,

683 (555 /laukched the feminist tech principles, meantasa set of guidelines for

WHFK SROLF\ PDNLQJ DQG WHFKQRORJ\ FUHDWLRQ

2XU YLVLRQ RI D IXWXUH UHDG\ DQG XMX\WW G\LD DWIILA KWDW LRE V) H B d
SRZHU IRU WKH IHZ 5LJKWV WKDW HQDHBHMWW SRUNLBVSPMHW QLY G FF
In particular, remaining inequalities within decisi  on-making processes are harmful

for the vision of including a broad spectrum of per  spectives and life realities. To

GDWH HVSHFLDOO\ ZKLWH FLV PDOH SUL
spectives dominate decision-making within the

GLJLWDO WUDQVIRUPDWLRQ 6R WKHUH LV
IHPLQLVW GLJLWDO VWUDWHI\ )HPLQLVW
LQFOXGH D SRZHU FULWLFDO DQG VWUXF\V
RI DFWXDO SROLF\ PDNLQJ :H QHHG WR V|
FULWLFDOO\ ZKR LV XQFRQVFLRXVO\ FR
EH SDUW RI D GLJLWDOLVHG IXWXUH UHDG\ VREVYHWWVDRG ZKR LV
E/HIJIDO ULJKWY DUH HVVHQWLDO IRNMLQXMHXMIRRVDDEPLO@LRW S7HRL
VSHFWLYH PDWHULDO UHVRXUFHV DPOGHQHMGHYE GXIDWVRXDB BV
marginalised communities to have their seats at the  table. We ask for barrier-free

DFFHVV LQVWHDG RI H[FOXVLYH FLUFO*HHY RRFQBW ZRQNVX\WKDW LW
7TKHVH LQHTXDOLWLHY FRXOG DOVR D «HHIRUW RI XS \WRXUMA XTH MWH IHD/MWMW. R (DU
D JRRG OLIH DUH OLPLWHG E\ WKH URIVBXBRRAW QW& B Y DWH ROQ VH V
GHFLVLRQ E\ WKH *HUPDQ )HGHUDO &R®@ VWKLDMX WQWR g D OH&RHMUIDW IGR1
MXVWLFH PXVW EH LQFOXGHG LQ FXUUHQMUIF Ot potéé¢ttheSROLF\ PDNLQJ
OLIH DQG SK\VLFDO LQWHJULW\ RIH&WXRJ B \IM QWHUHD WRIOCRICR/Z L:®1J QrEK
WLRQ :LWK ZKRVH UHVRXUFHV DUWZOLW DWIQRQMR JHRHGFURXQG" 7K
DOVR D TXHVWLRQ WKDW LQFOXGHWIVQRVUNDXW\Q HEHW \V QREQUDHDVB R V L |
7R IUDPH HFRORJLFDO UHVRXUFHV DV BWRSHWU PQOMW HDQDDHOHR DWW KB
*OREDO 6RXWK WR JURZWK GULYHQ H[WRUD¥K/LDPVWEXEH\IWKHADWDREDO
a referendum in Chile in 2022 (Diaz, 2022).

E.H\ WR LQFOXGLQJ WKRVH PXOWLSOHQMWH CWHWFHVIWRQ H\D RHHVD G® L
JDWH NHHSHUV WKH\ PDNH D GLe*HUHKXPH Q7 RKQ WIURHS B B HIQMWOLC
SROLWLFY GRHV QRW RQO\ PHDQ PHHWLRD®WF&VDIQE WOXVWKH QUDHEE C
UHVHQWDWLRQ RI ZRPHQ LQ WHFK LV FRERIEHQHID SZHDVHHOOFRQ

Our vision of a future-ready
and just digitalisation
needs <universal rights»
instead of power for the few.
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DV RWKHU ODFNLQJ UHSUHVHQWDWLR@X PILPBOW JH [BEDMLLVH G DIW RS
WHFK HQWKXVLDVWLF LQQRYDWLRQ SIFPGIDWMW ¥ VVOVWRMBDGW | DIQN F
such assessment should also consider societal and e nvironmental embeddedness of

GLILWDOLVDWLRQ ERWWRP XS SDEMWYULAFLEQWRBQHPH® W DY HD INGIN HTK
FRQVLGHUDWLRQVY UHTXLUH FLYLF VRPLHFWYENLQJ DEZMH WRYLNSV
UHSUHVHQWDWLYHY VWDNHKROGHUV RWVWV¥LWUED®RV FROLO/HRRWIRZ
DFWLRQ DQG JUDVVURRW PRYHPHQWYV N[KRMXQG EHHUEDALN @ N Q/RZVK D
edge: m:H VKRXOG EH DEOH WR UHWDIR K\EWKW\ ]HQ GWHD IUALQWL RV P |
HYROYH RXU ZD\V RI NQRZLQJ DV WKH®REHFREHVLQKDNELMH B R/QW (
DQG OHVV HDV\ WR QDUURZHDOD® G RIWIRPQIHN PDNHUV WKLV WUDC
PDWLRQ LPSOLHVY SURYLGLQJ WKH UHDVVMR XUFHVN SBDEFEWVLYDEIDWRRB @
ZHOO DV PDNLQJ GHFLVLRQ PDNLQJ DV WUDQVEDHHQWSDQG H[SOTL

DOLVD /LQXDMBUWEDFNJURXQG LQ WKH KXPDQLWLHYV DV ZHOO DIWLQDW HFRKU NBIKHI FRQOIRXQGHG D QRC
feminist digital futures.

DrDQQD 9, ANOHVRFLDO VFLHQWLVW DQG D 3K' FDQGLGDWH 6GKWHIRAKNHW DMPOLQHWWDUFK DVVRFLDW
economics and digital transformation.

" %XQGHVYHUIDVVXQJVIHULFKM DB QHRWHKHY WR WKH 2UGHU RI WKH ) LIWWUBHQDBIEBH R ODUFK
JHEUXDU\ KWW BV 2Z2Z EXQGHVYHUIDVVXQJVIJHULHKWXQH HBEOQWHG'RFV (QWVFK
uv B EYU HQ KWPO

' Diaz, Paula (2022, September2). &KLOH 5HIHUHQGXP 6KRXOG (FRORJ\ —QDORDW 6 7IU® MAKHHU & B B WW L MKIMA R Q
December 19, 2022, from KWWSV FOLPDWHWUDFNHU RUJ FKLOH UHIHU® QMK FR@RWKWD IGWHEKRRLARRY \ L Q F O X G
' *XHUULQD 5 +DDVWUXS 7 :ULJKW . $ 0 ODVWERW % OBAYDMXURSH®MYSQLRQ

VWXGLHV KDYH D JHQGHU SUREOHP" ([SHULH GRNVH WRIPWLHRQHDDOU FHKR.IQI L% WH[R WU QDO RI 3ROLWLFV

' OHOORU 0 :RPHQ 1DWXUH DQG WKH 6RFLDO &RQVW(URFVRUR 6 DR] ((FFRRIDRRFPLLAFV 0 D Q

"OLHV 0 3DWULDUFK\ DQG $FFXPXODWLRQ RQ D :RUOG 6PD'OCMLVRRAOQRLQDE RN - QWBGBERWLRQD
=HG %RRNV

' 30XPZRRG 9 )HPLQLVP DQG WKH 0DVMIQGRRI LIDIVXRBN 5RXWOHGJIH

' 3RZHOO $ %8QGRLQJ 2SWLPL]DWLRQ &LYLFI$IRWHIRYHRQ/RRDBRBW &IDMIHHIQLYHUVLW\ 3UHVV
"6LP % %ODQHV 1 %RFNHOLH - .KDU\D $ 1XIQ®IV/ $6BJQDWLW] -9BLQTRM XU

*HQGHU DQG FRUUXSWLRQ $ WRRONLW WR DG GOM\D QWK | FOUG SQARPPHIL WD GG NWUUHPHBK HFHPEHU
19, 2022, from KWWSV ZZZ DOOLDQFHIRULQWHJULWWRRQ VZ$\QVHMWYHERRW SSOEEDALIFFDWLRQV RI RXU
SDUWQHUYV 2(&' *OREDO $QWL &RUUXSWILRIQ DQG - QWHJULW\ )RU
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HOWTOGROW
ALTERNATIVE
PLATFORMS

6KRSSLQJ RQ $PD]JRQ RU LQVWDQW PHVVDLUWOQ O \8RDRXRK FY LDANUWH
VLIQLAFDQWO\ LPSDFWLQJ RXU GDLOXUYUHYWNFRBQRWRRU P QFR/KSID
IRUP RI SURWRFROV ZHEVLWHYV RU DSSVWVRHHWBDEGVIDYWWHDQHLQWH
XVHU JURXSV -Q GRLQJ VR WKH\ HVW INHOWY&EDFAE® HJBRRAGLRLUJ
transaction costs and disrupting established market s s6UQLFHN )JURP D VRFLR HFR

logical viewpoint, the global growth of the platfor = m model is dual-edged: platforms

FDQ SURPRWH OLIHVW\OHV IRFXVHG RZQ W KLEL WEH FROUWAL WXRIDW &
VKDULQJ HFRQRP\ EXW WKH\ DOVR EHQ AW DJ RSPUR BSAO RLRVAL @ D XNVHIW
FRQFHQWUDWLRQ DQG OHJLWLPLVH LQWHNRMXUNXEMMXIEEHNYVHG HPSOFR
DO JRU VRPH WKH SODWIRUP PRGHO PXVWDW KMHKUH (RUH ERIX QG
IRUFH EHKLQG D QHZ HYHQ PRUH H[SORLMWDWE YH SKDVH RI FDSL\

THERISEOFCOOPERATIVEPLATFORMS

ODUNHWLVDWLRQ G\QDPLFV KRZHYHU BRXQRNWWH @ FOYFHFRHPQGW @ L H C
WKDW DLP DW UH HPEHGGLQ BRODRQRAL BOIEmatioNLaabh -

RP\ LV QR HI[FHSWLRQ 2YHU WKH SDVW GWRIXEGWMP WRN HSFRO-DQMW R U P
LQ SDUWLFXODU FRQVLVWLQJ RWKDHU b hPRXrQWRWIVHNVQ PQRAUMHX G L
FRRSHUDWLYH VWUHDPLQJ VHUYLFHV HGFRHPE@ IHYUHW\ FSIDDNHIWR B D F I
KDV EURXJKW DWWHQWLRQ WR DOWHUQ BWDYH RERPRRFAUHDOWNM. FDKOHD \
movement’s objective is simple: to enhance collecti ve ownership and democratic gov -

HUQDQFH LQ WKH SODWIRUP HFRQRB\OMKHRUWHEA WRZDUBNFWALIQH S XE (
good rather than towards private gain 6FKQHLGHU DQG 6FKRO]
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E7KH PDLQ FKDOOHQJH RI VXFK SODW I RQIPH Y O\ HRIDQMWLDYLHM. QKRG H I |
RFUDWLF JRYHUQDQFH DW VFDOH B®HJHFHMRW HMHED WK L V FKLIR 6 00 W
ZLWK RQH NH\ LQVLJKW EHLQJ WIiIDWWWRUPVRZHBOWHHRUBRID DUV RI
works that support resource sharing OHOOR 5RVH 3HQWI]LHQ 9HWFKHU &KDSWDC
DO . The catch: Building such larger cooperative netwo rks demands additional

resources, something that small organisations often  lack. How then can this dilemma

EH UHVROYHG" %DVHG RQ WKH H[DPISO@OHUDIWLRID OHRFGSRFHORI LWV PHI
EHU RUJDQLVDWLRQVY OHQVDNDV WWLNXBDWW IORCSH) RELKQQJKWAWUD \8
EXLOGLQJ FRRSHUDWLYH IHGHUDWLRQV

-Q WHQVLRQV VXUURXQGLQJ ZRUNHBR QFRRAQ GLLQV ORWDR/SHQ W K
UHDFKHG D SHDN $IWHU \HDUV Rl JURZLFJUURG VVWR & WHRQW L QR QN
began organising and advocating for better rights. 6SDLQ

became a centre for this activism, in partduetot he formation 7KH 4QGLQJY SUHVHQWHG KHU!
RI D XQLRQ EUDQFK FDOOHG 5LGHUV;'HUHFKRYLWEBYEH UL SH Uik WAy

DV SDUW RlI WKH 7HLOJDEH
D JURXS RI '"HOLYHURR ULGHUV 8QKDSS\VZLWK WKHVH GHYHORSP HQW

'"HOLYHURR UHVSRQGHG E\ 4ULQJ WKHI X QLUoR Qw D\FRW LeKE VWL Y Q & Q3A/ M
UHWUHDWLQJ KRZHYHU WKH ULGHUV WRRN D GL*HUHQW DSSURI
FUHDWHG WKHLU RZQ SODWIRUP &ZOFNUBARMQDIWHU OHQVDNDYV
E-W GLG QRW WDNH ORQJ IRU WKH IRUPHH BKG B OY QUR E DNR/RHF ID Z [
DWHG ZLWK FRRSHUDWLYH HQWUHIUHBHAKRQRRL S) LQVWKBPR@D W K H P
WKH SUREOHP RI DFTXLULQJ D YLDEOH VRIWAZDDHJ XMHBB\ WHEV DN I
PRVW GL]FXOW DSSURDFK FRGLQJ-IURP VFUDWF
LQJ WR VLPXOWDQHRXVO\ ZULWH FRGH DQG EX
proved to be too much of a challenge, and the co-op
VWUXJIJOHG WR DFTXLUH FOLHQWY 7KH UHVXOW
Shiiflen velves ang goals in 2020, the co-op re-evaluated its course and deci ded
and build on WR MRLQ WKH &RRS&\FOH QHWZRUN ZKLFK SU
existing structures. IRUP LQIUDVWUXFWXUH WR ORFDO IRRG GHOLYI
E7KH PRYH zZzDV D VXFFHVV 1RW RQ@O\ ZDV WKH F
GHQO\ DEOH WR LQYHVW LWV OLPLWHG UHVRXUF!
LWV RZQ EXVLQHVY UDWKHU WKDQ WKHEXWRLWZDOWRL 2RWIH W K X6 VWK
EOHG LQ VL]JH 7RGD\ OHQVDNDV Re+HUVUO VWHW YLFHV [EQ & URR G @ MOXLH
%DUFHORQD DUHD DQG DOO RUGHUYV DUMFPBHQDSIH G8 B UNREK 1KV W Kt
SURSULHWDU\ FRXQWHUSDUWY KRZHYHMUK ZRGNHY\DWQGH RYQNDVY D
JLYLQJ WKHP DFFHVV WR VRFLDO VHFXUOWMPBPWGYWKEHBEVOR QN W@
platform development.
E:KDW GRHVY OHQVDNDVY WHDFK XV DERXW DOWHRIWDWERGRPRGHOV
ORVW LPSRUWDQWO\ ZH OHDUQ WKDWROUWDWDKIN L5 DWKBYY) BSEDWYALIRU
co-o0ps need to join forces with actors that share s imilar values and goals and build
RQ H[LVWLQJ VWUXFWXUHY ORUHRYHH WKBWHWHBVYNS/RYMHEOW R ZE
HIWHUQDOLVHG WR RWKHU QRGHV RIKMHKEOHQHAVRZIRNU NWK H7 KD \J IUHHUD WA
is to mediate the various demands on the platform b usiness. But what could such

Platform co-ops
need to join forces
with actors that share
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QHWZRUNY ORRN OLNH" $QG KRZ FRXOG WVHIWRHR\FWBEWERFBHOW®HY EL
-QVLIJKWY FDQ EH JDLQHG E\ WDNLQJ D FORVHU ORRN DW WKH &R

m:H VRFLDOL]H ELWKILGHIOL KRB\ RRS&\FOH JUHHWY YLVLWRUV RQ LW
OLVKHG LQ 3DULV LQ LQ OLJKW RI| RKF&IXQ W DHERXMQFTDRWW VW
VKDUH D VLPLODU REMHFWLYH HPSRZWWKHQBELS® DGH A UPHZR UNHIXW
WU\ +RZHYHU LQVWHDG RI HVWDBEODWKIRQUFP D &RRFEXROFG H Ol R¥EKW\H
on developing software and disseminating this softw  are through its network. There
DUH WZR NH\ DVSHFWV WR XQGHUVWDQGLQJ &RRS&\FOH V DSSURI
e )LUVW WKH FRGH GHYHORSHG E\ WK N @Q&HD @L VB WHEIRIO LY HGILISHI@ WV
& RR S\ O H I W. Thé-dd@nektial use of the code is subject to two main require -
PHQWYV WKH RUJDQLVDWLRQ PXVW EHFBR®RRAHH OHOG | HP $F&RUHG U
DQG PHPEHU RUJDQLVDWLRQV PXVW PHHWFWHKGO HFRQRPAWHULL
HQVXULQJ D VKDUHG YDOXH V\VWHPGEHWY HPHE@ RHRR RENFIDGHLBDW LR QV
* 6HFRQG &RRS&\FOH LV RUJDQLVHG DV BHRRBROHFW. MDHV 7R QM FORCQOVRJH |
XWLQJ ERWK PRQH\ DQG H[SHUWLVHW%NH SREBBUQWURY X PRHWR SURPI
PXWXDO HPSRZHUPHQW DQG VHOI GHWHK PX@OIWNISFOH E KB WHAWW PV XKEIXY
DV DOORZLQJ QHZ PHPEHU RUJDQLVDWLRQNRW R WREXWT RW K RGO UQ I
the start-up phase, promoting cross-organisational  learning, and allowing members

to participate in decision-making processes concern ing the federation’s future and

software development and thus ensuring that the pla  tform is tailored to local needs.

-Q UHFHQW \HDUV WKH &RRS&\FOH PRGN IKDV BWY HUQ JHHFOMDMGE. EN O
its growing membership. In 2022, the federation con  sisted of more than 70 member
RUJDQLVDWLRQV VSDQQLQJ (XURSH 6RXWWWPEBURFRLWE@PHPEHDYG
SURYLGLQJ VHUYLFHV DV YDULHG DVHORDYWURLOBR @ RJIERWRIFV F HRIR® (
ORFDO UHWDLOHUV DOO E\ ELNH

&DQ IHGHUDWHG VWUXFWXUHV VXFK DW RRRY &\ OHR RElHIUWYH.IPKE B R PD
SDQLHV" OLJKW WKH\ HYHQ OHDG WR GRR@?) RAXFE MRALYD'OIHVP DV 0)
DUJXH WKDW WKHVH FRXOG EH WKH ZURQJ WXHVANWMMDT XYHR/ WYRQ $
DSSHDUV WRR VLPSOH GXH WR WKH ODFNVRX @G VNRKOUFWKDLY WKDH
co-ops will ever be able to compete with venture-ca pital-backed unicorns. The initial

VWUXJJOH RI OHQVDNDV LQ GHYHORSMWMHD IY LY H@QHK ISFOODMWMLIRHI R IE!
$QVZHULQJ WKH VHFRQG TXHVWLRQ DQE RRUQDIQQNDWIOR K MX B KW
DV &RRS&\FOH DV KDUELQJHUV RI SODXWLIRH 5 N RR QDN @&/UMPWARX OVGKD!
such federative structures could also be replicated in other, more capital-intensive

VHFWRUV 7KLV UHSOLFDWLRQ KDV \HW WR EH DFKLHYHG
E+RZHYHU WKH LPSDFW Rl IHGHUDWLYHI§RUKG WXWKHK RO G G
believe that these structures demonstrate @ VRPHWKLQ-IQHOW¥VM/ &RRS&\FOH VKRZYV
that the platform model can be used for socio-ecolo  gical purposes, promoting trans -

SDUHQF\ GHPRFUDWLF GHFLVLRQ POHNLQ E\DUHEG X KVGVIDE QD BN @OD W\
WKURXJK WKH XVH RI ELNHV LQ WKH O RWKWHWVIHOHUBDMM.RY DSSGRWELI
VKRZVY WKDW WKHUH LV PRUH WKDQ RQH RD\QRW R R QFGHIW/ DROJAPL V L
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HFRQRP\ -Q IDFW LQVWHDG RI IRFXVRQWRQD¥VKDRBMH IRIRIEK O H
WKURXJK UHSOLFDWLRQ 5DWKHU W K®LQY MG MHU YW RHYURKF WU BV
WKH JOREH WKH &RRS&\FOH DSS LV EURFRIREVWRKOWHDUHH DREGH
WR UHVSRQG WR FRQWH[W VSHFL4F GHPDQGV
E7KLVY HPHUJLQJ IHGHUDWLRQ DQG LWVWQRKOWR G RGOGISWLFDW ILRG O
FDWLRQV $00 DFURVYV (XURSH SRORRNLEDNRUWVZDWHWKXKIEXHQW® (
GLIJLWDO VRYHUHLJQW\ ORUHRYHU PXQLFLS
R g e —— LQJO\N VWUXJJOH ZLWK SURSULHWDU\ SODWIRUI
to bring heterogeneous role of digital infrastructures. Against this backd rop, coop -
stakeholders together. HUDWLYH SODWIRUP IHGHUDWLRQV VXFK DV &RF
something that these actors need: a vision for how dem-
RFUDWLF DFFRXQWDELOLW\ FRXOG EH FRQFHLYH
UHDOP :KLOH DOWHUQDWLYH SODW IRUWHROM EHJXKQYDW RHUWMRRYROXA
WKH SUREOHP RI SODWIRUP FDSLWDQOQHVWKHNVERIW B & WH D @& KNHRO B Y V/
KHWHURJHQHRXVY VWDNHKROGHUY VXFK DV QBOXGLRPD DHEWL. YHQW U
LVWVb WRIJHWKHU XQGHU WKH VKDUHWGREZDR RV DDRBRMLHD & WARRRFR DM L F
VXVWDLQDELOLW\ RULHQWHG SODWIRWPRHFRQRRFK$DG HF RERIPK WND
WKH JRDO WKHQ IHGHUDWLYH VWUXFWXUHY DUH WXWHWHWRRVW SURF

DDUHWD )URYNHUHVHDUFKHU DW WKH - QVWLWXWH IRU (RRARRULERON(FRIQHR PR BXWHD RBOK -~ -
DOWHUQDWLYH HFRQRPLF RUJDQLVDWLRQV ZLWKLQ WKH SODWIRUP HFRQRP\

Donas Pentzien LV GHSXW\ KHDG Rl WKH UHVHDUFK 4HOG % XVLQHW WO X8 WVVWWKDW R W H QRRUERQV XPSWLR
(FRORJLFDO (FRQRP\ 5HVHDUFK -": +LV UHYV HDRIAKUIRF OV URQVEVWIRZIQRWEOH GLIJLWDO HFRQRP

"*RVVHQ O BHQW]LHQ - BHXFNHWW WV H -V -W 5HDOO\ IRU 6 XVWDLQDELOLW\" 3BRWHQWLDOV DQG

3HHU WR 3HHU 6KDULQJ LQ WKH 'RPDLQV RI $EBPRRRBEBOWWILRALWMY® DQRELBPWQOW)RUXP _ 6XVWDLQD

ODQDJHPHQW )RUXP https://doi.org/10.1007/s00550-019-00488-8

" OHOOR 5RVH )7KH XQH[SHFWHG SHUVLVWHQFH RI QRQ FRUSFRDUD WRGSQEBEWFIZRWAWHPEHGROH RI OR

dedness. 'LJLWDO *HRJUDSK\ DOQGO6HRtpS:/MdMNOrg/10.1016/j.diggeo.2021.100020

"Muldoon, J. (2022). Platform socialism: +RZ WR UHFODLP RXU GLJLW DRé@dbK\WIXttPtesd) RP ELJ WHFK

"3HQW]LHQ - 9RP 3ODWWIRUP .DSLWDOLVPXV ]XP 30DWWHQ|P D8R SHUD WLHQMPXWRRSHUDWLYHU

B8QWHUQHKPXQJHQ LQ GHU 30ODWWIRUP NRQRPGHO —@OOBVBROW WIRRWRQADBEH®DDQVPXV XQG GLH

.ULVH GHU VR]LDOHQSBHSURGXNWLRWQNHU :HVWI|OLVFKHY 'DPSIERRW

" 3RODQ\L . 6WLJOLW] - ( BORBNHPW WUDQVIRUPDWLRQ 7KH SROLWLWFDO DQG HFRQRPLF RUL
b%HDFRQ SDSHUEDFN HG >SUHSULQWHG @ %RVWRQ 0$ %HDFRQ 3UHVV

" 6FKQHLGHU 1 6FKRO] 72XGV WR +DFN DQG WR 2ZQ 7KH 5LVH RI 30O0DWIRUP &RRSHUDWLYLVP {

)XWXUH RI :RUN DQG D )}BEZU+HRUNQ WRHUGRIQV 25 % RRNV

"6UQLFHN 1 30ODWIRUP &D&SDLMDUWOLIG/IH ODOGHQ 0$ 3ROLW\

' 6WDDE 3 'LJLWDOHU .DSLWDOLVPXV ODUNW XQG +HUDSBBKB2ZWLLQ GHHUDXMNWRI@EMLH GHU 8QNQ
JUDQNIXUW DP 0DLQ 6XKUNDPS 9HUODJ

" 9HUFKHU &KDSWDO & $OYDUDGR $ 6 $ $XI1B2UBIPUFKREOIDEHWYS -& %URGEDXUHO /

7KHUH $UH 3ODWIRUPV DV $OWHUQDWLY H6R URNWUHSO QD IER (BOW WH R HRREIER BB OGNV QXP«ULTXHV

'$5(6 OLQLVW?2UH GX 7UDYDLO GH O (PSORL HWIGBKP'LHPI(BIXH.YRV¥WBOH 5GXWTUULMHYMLO GH O (PSOR

et du Dialogue social website: https://hal.archives-ouvertes.fr/hal-03413930
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9LYLDQ JULFN 5HQD 7DQJHQV 'DYLG $\HADV.RVWHIHA® *RHEHO $ULEDXG /L
&KULVWLDQ /DXWHUPDQQ $QGUHDV )OREN

(% $7( $57 -

6XVWDLQDEOHH-QIUDVWUXFWXUHYV
DVH&RUSRUDWHH'LILWDOHSHVSRQVLELO

JURP ODUJH FRUSRUDWLRQV WR VPDOQVERWVHQ HW\O\GH VR F Z DO VPHIGR\D
KDYH EHFRPH LQGLVSHQVDEOH IRU FRPSDQILHNVW DIOHY HDWWL E#8 H Q
SURYLGHG E\ RQO\ D IHZ -7 FRUSRUDYWRRQWFHERRNRRSSEH$RU
OLFURVRIW *$)$0 RI FRPSDQLHV LQ *W WP DIFHXWRI \& ZDWRV R |
DQRWKHU XVH *RRJOH V RQO\ XV H. BUKH ReBit® DOWHUQD WL

2022a).

-Q *HUPDQ\ FR@®&iQb2bby and the state wLWNRP DUH KLJKO\-GHSHQG
HQW RQ LPSRUWHG GLJLWDO VHUYLFHVHDQGHZ[SAUFRUGR BMWRYRQMWG
7KH PDUNHW IRU FORXG VHUYLFHYV IRDQEINDPSVWHG LHP D VRIQRGEO\ F
6HUYLFHV $:6 OLFURVRIW DQG *RR JOWH R ORKQHH PYIXIDNUHHWWIZ R GW k
have asserted their lead worldwide -6+ 6WDWLVWD6 XFEK GRPLQDQW SURYLGHUV
PDLQO\ R*HU FORVHG VROXWLRQV EDVH® QI BARWESUHYHWBUWF X4/H
VWDQGDUGY OHDGLQJ WR D KLJK GHSHQ ®H QK \WROQOWWFKHRU FRYWIFH
or lack of viable alternatives 6FKDXI DQG 1HXEXUJHU . 3Z&

E7KH GH IDFWR GHSHQGHQFH RQ IRUHLHYHG ERUBRBDQWIFR®V LV F
SDQLHV GHVLUH IRU GLJLWDO VRYHURERSOWLHM RUURHIHAWHK DDWU F
*HUPDQ\ LV WRR GHSHQGHQW R@PLWEBHLIDKARXXDOWRLHYG GDWD
VRYHUHLJQW\ SDUWLFXODUO\ L'RPIRWWO YWYHUHLJQW\ LV WKHUH
NH\ VWUDWHJILF JRDO IRU FRPSDQLHV XRVXMM B G/HWOUUHWR WHWW R ¢
WKHLU VRFLDO UHVSRQVLELOLW\ <HW DQMKRRUK FRPH LDMWE HFGR U
WR FRUSRUDWH GLJLWDO UHVSRQVUHBIRUMWLQ WKBUH O/\XFMPWQORE VY C

goal or related measures /DXWHUPDQQ DQG )ULFN
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-Q WKH FXUUHQW HQHUJ\ FULVLW EOHBDVWEHKTAR LI GHOPNWEHQ B UHVL
DQG VHFXULW\ DUH HVVHQWLDO IHDWEWXW RY GHSH\Q Q D RQHWKH LLOAVUAN W F H
a few large companies that have oligo- or even mono  p-
olistic structures poses risks for digital infrastr  uctures.
-W DOVR UHVXOWY LQ D SRZHU LPEDODQFH &R
depend on their provider’s services, who can discon -

Companies should be aware
that, when they outsource

cloud computing, they
relinquish sovereignty tinue or change the services at will. Companies sho uld

over their infrastructure. EH DZDUH WKDW ZKHQ WKH\ RXWVRXUFH FORXG F
WKH\ UHOLQTXLVK VRYHUHLJQW\ RYHU WKHLU L
*$)$0 VHUYLFHY DOVR KDYH VXUYHLOODQFH LV
VRIW IRU H[DPSOH FDQ WUDFN ZKLF® $§BROHDRXHY HPESROWRMHHFMMW D
interact with when, how, and for how long /IDQJ OLFURVRIWXUWKHU WKH
FRPSDQLHV XVHU DVVXUDQFHV WKWWGWMKH (XURKSWHYIHU ? HOUH. Q RE 1D\
as the location of the headquarters determines most of the legal framework f or data
SURWHFWLRQ DQG VXUYHLOODQFH $09 8®%REDWH G LFRIIRS/IRQ WH \D QX F
=RRP DUH VXEMHFW WR WKH JRUHLIJG@RVQWHOBOP L AKQIFK ®OXWDREZNM 8D (
LQWHOOLJHQFH DJHQFLHY WR DFFHVV GCGIOMM\RIRQRQFRE® SDQ/LLHNQ V'L
SULYDF\ SROLF\ RU V$dbHENORAYWURWEHOHVY PRVW *HUPDQ FRPSD
HQWUXVW VHQVLWLYH GDWD WR WKHVH LQIUDWZ@OXEXNLOHYVVQRW F
GHWDLOV EXW DOVR SXWWLQJ WKHLU FXVWRPHUV DQG HPSOR\HH\

7R UHDFK GLJLWDO VRYHUHLJQW\ YLDPHEOWLPEBWHUQDWLYHV WR *$)$0
PXVW EH DYDLODEOH )UHH RU /LEUH RSHQVWRRHUGFHHVY RY WHZEDHWH HH 2 6

and platforms are such sustainable alternatives =~ 3Rk0 Hw po 2SHQ BRXUFH DQG JUHH 6RIWZD
KWWSV OLEUHSODQHW RUJ ZlL
)/266 LV PRUH VXVWDLQDEOH EHFDXWNLBVER GH bk RSH QR DibFH 1

WR HYHU\RQH 6RIWZDUH SURMHFWYV F DYHBN2 &GHHBH RS H SpB R BRGHHW B RV
DQG QR OLFHQVH IHHV DUH LQFXUUHG HIGHQ XVLQJ )/266 $ IHGHUDYV
)/266 EDVHG LQIUDVWUXFWXUH JXDUDQWWHNQ® B/KHLSXPOLVF NRIFS\F
FRQWURO RYHU DFFHVV WR WKHLU LQIRUPDWIHRQ 6XFK )/266 DOWH
/L Q Xif DLFURVRIW RQ RSFHOUBDWLQJI VIVWHP XVHG LQ VHYHUDO FR
-LWVLOHHAHWD D=RRP 6N\SH RudedtBrifigrencing application suited to

TXLFN H[FKDQJHV LQ VPDOO JURXSV BBGIUR| VWBDWWGFLGDWHVEURZ
and shared via a link.

%LI%WOXHWXWWRQMIMI6 7THDPV =RRP RdVidebebhferencing for larger

groups, often applied in the education sector. Itr  uns browser-based and allows the

assignment of presenter or moderator roles and brea  kout sessions.

1H[WFORX&GD DURSER[ *RRJOH 'RFV 2QHUtgduméhtRdanlb& OR X G
VWRUHG DQG PDQDJHG E\ GL*HUHQW XVHU JURXSVNWWSFDQ EH LQW

nuudel or THUPL QRD D R R G @atd-secure, non-tracking tools to schedule
HYHQWY RU FRQGXFW D VXUYH\
5RFNHW &KNBE EddhbD DKDWV$SS 6O0ODFN d 0pén-sourcd U D P

PHVVHQJHU ZLWK DQ H[WHQVLYH UDQJH BUWWKSKRDIIHRQW KRW ZHEHD Q
QRW FRS\ WKH DGGUHVY ERRN WR WKH VHUYHU DQG SURWHFWYV SU
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7KH GHPDQG IRU WKHVH DOWHUQDW L YH\Q WRO VRV J D\QELH/MLVD IOROQ \J RW k
1*2 VHFWRU DQG FKXUFK RUJDQLVDW L FOQQMWHKIDNI D G EL\Q BV IS U IR WW A
WLRQ DV WKH\ FRXOG RWKHUZLVH EH SXWWLQWVPHWEHUW HPSOR

<HW VWLOO EHWWHU VROXWLRQV UH LY UHIPKRIQ &FPSOHRQHHQ A/ HV |
*RRJOH EHFDXVH LW LV HDV\ =RRP EHFDXYHWKHHS DRE HKPMHG WR
OLFURVRIW EHFDXVH LW DOORZV |IXO0 @ SFR@ISHDW LLELIQ IDW WL KV R WH
$OVR PRVW HPSOR\HHV KDYH EHHQ DFTXPRIQWMGQFHWKKLD)G0 SUI
KRRG VFKRROV DQG XQLYHUVLWLHY S WDWMW BHDODO\ XXHKL ©/HK HAWKIH V
alternative services are not well known.
E)/266 FDQQRW FRPSHWH ZLWK SURSULHWIDWKHMNRIW)BO MR 4D QFLD
YDOXDEOH DSSOLFDWLRQV IRU IUHH FURNVLQQD ®ORR QO HV KIQPIZEWK
4QDQFHY PRUH WKDQ RI LWV EXVLQHVYV WKU
tising (Coafono, 2023) —-Q FRPSDULVRQ OHVV PRQH\ LV JF
Employees use Google LQWR )/266 GHYHORSPHQW PDLQWHQDQFH DQG
because it is easy. 6XVWDLQDEOH DQG RSHQ VRXUFH DOWHUQDWLYF
LQYHVWPHQW ZKHWKHU WR LPSURYH XVDELOL
WXUHV (JFLHQW UHOLDEOH DQG GDRWDV \DHF OUSULLGHJ D B QG X.FWIXW K LF
WLPH FRPSDQLHY VWDUW DVNLQJ WKHRVSED\Y WX XWHWHIHYH WKWMK !
PRQH\ RU E\JLYLQJ XS QRW RQO\ WKHIGUSGILYDW\D © RARY N X MWIIMVQDEQ H
EXVLQHVVY DQG SD\PHQW PRGHOV DUH QH®GHOI\GVW R VSDIRYDEGHXS HIL WD (
services )ULFN Hw Ddnvesting in, using, and developing these services should be
D FRUH VWUDWHJ\ RI FRUSRUDWH GLJLWDO UHVSRQVLELOLW\

7KH 86 FRPSDQLHV WKDW GRPLQDWH WKH GLJLWDO PDUNHW WRGD\
SURSULHWDU\ VRIWZDUH KDYH JURZQ ZWWK WKH KHOS RI JRYHUQTF
funding 0D]IXFDWR .The SXEOLF PRQH\ SX&Ebé F2 FRGIbVR

following demand: if software developmentis funded ~ with public =~ )YHH 6RIWZDUH JRXQGDWLRQ (X
PRQH\ WKHQ WKH SURGXFW PXVW DOVR- QHLQ(Q(FHLGQ'B%%U\?VI%F\\;VVLKYI-%WSL%E
other words, it should be open-source software. If  this stipulation

ZHUH D SUHFRQGLWLRQ IRU SXEOLF IXQGH®Q J WKW QVW K H 8WR G H HARPXOOQ
WXUQ LQ IDYRXU RI VXVWDLQDEOH D QH5V @HFH QW H DFRRIPVSHDE) DIDWW K Q VR ¥
WKHP $GGLWLRQDOO\ HQFRXUDJLQJ WKH HGXFD
WR LQWHJUDWH )/266 VHUYLFHVY LQWR WKHLU
FUHDWH D EURDG FRPSHWHQFH EDVLV IRU )/266
tation.

The oligopoly structure
of IT infrastructures

represents a fundamental
and global market failure. E7KH ROLJRSRO\ VWUXFWXUH RI -7 LQIUDVWU

sents a fundamental and global market failure. This

IDLOXUH FDQ RQO\ EH FRXQWHUHG E\ UHJXODW
trust law. To reverse monopolisation tendencies and  decentralise power structures,
SROLFLHV VKRXOG DOVR IRVWHU W H RKHIXFDIONVIIHRGH UYD @QLIHMPG H 5 UMWRK N K
WKH EDODQFH RI SRZHU 7UDFNLQJ DIQEH SIHAWHRWD IOV IVPIWIL\R Q RW R C
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*$)$0 V PDLQ VRXUFH RI UHYHQXH EXW DOVR KDV YDULRXV KDUPIX!
H « H PAhY should therefore be restricted OF&DQQ HW DO 3 6HH 7UDFNLQJ IUHH $GV &RDOLWLI

E:H FRQFOXGH ZLWK D FDOO WR DFWLRQLYFLRE'P%LEQ?PN\)N@I@OQL'V\?B@VWBFQ}

REFLHW\ RUJDQLVDWLRQV

VRFLHW\ QHHG WR DFWLYHO\ GHIWWWUDIQ%RL{/VGVH]F]_WQIQD%Q)IUH
ZKLFK PHDQV UHGXFLQJ *$)$0 GHSHQGH QR sxVRul QB ha) kvt VO W\ HDIN U

to be sustainable, it will take more than switching to greenelec - PCGYHUWLVLQJ LQGXVWUL WKDW
UQHW

WULFLW\ RU UHF\FOLQJ FRPSXWHUYV 6MMW%/MQPEH95M\LQ]JRLQ—|QMGDQ§

a sovereign, resilient, and decentralised infrastru  cture, a central WUDFNLEB DGV
component of which is free or open-source software.

DOLYLDQ phd EKULVWLDQ /DXWHHUEBQRLQJ RQ VRFLDO HFRORJLFDO G LM WO QHWBWRONVQ EL@EWRUSRUD\
DW WKH - QVWLWXWH IRU (FRORJLFDO (FRQRP\ 5HVHDUFK -": %HUOLQ

DEHQD 7DQINQVQHW DFWLYLVW DUWLVW DQG FR IRX@GBW IRRQL4ILKMIIOFR XRID GH W D S IDROWIHWWRL R Q
DLVD .RVWEAHZDYLG $\HDUM ZRUNLQJ DW IDLUNRP D FRPSDQ\ WKDW DG DBRPS OKBDWWW DQG LQWHJU
open-source software tools.

[Estelle Goebel-Aribaud LV D PDUNHWLQJ PDQDJHU DW +RVWVKDULQJ D QR RSHOHIFWIHCH ROV HR*HUV KRV
services, where customer organisations become coope rative members.

DFQGUHDV )JORPRQDJHU RI %UDQGNRQWUROOH DQ DOPRVWU®)¥0 IUHH FRPSDQ\ EDVHG LQ %

" %LWNRP 'LJLWDOH 6RXYHU|QLW|W ZLH DEK|QWLWNR® %€ WHUWH Y HGW D RKKDIWY" IURP
KWWSV ZZZ ELWNRP RUJ VLWHYV GHIDPKOW WO HGM JLW D OHL WRIRPHUDQLWDW B4QDO SGI
" %0:. 6FKZHUSXQNWVWXGLH 'L BHWUQHK BHRX VB WU FRXLW | W IURP
https://www.bundesregierung.de/breg-de/service/publ ikationen/schwerpunktstudie-digitale-souveraenitaet  -1981176
' Cuafono, G.(2023). *RRJOH V $GYHUWLMULQU: PbXNLR S VYHWULHYHG ODUFK IURP

https://fourweekmba.com/de/wie-viel-geld-verdient-g  oogle-mit-werbung/

" 'LJLWDOFRXUDJH $* 'LIJLWDOH 6HOEVWYMWWDWHL'GHIDDMWNH DXKK WD OHEH]® KDERD U\

from KWWSV GLIJLWDOFRXUDJH GH GLJL WDBMHH GULHHME/WWHY B ¥ AWKH P®10J X @ J DAKLOIH. @/

"JULFN 9 *RVVHQ O BHQW]LHQ - 3L « W U RBplicies to7Tba@sidintkle Irgernet from Market-

SODFH WR 3XEUNRFOGSIDWHKHY :LUWVFKDIWHQ )DFKJHLWVFKULIW

' ~-QIRUPDWLRQ 6HUYLFHV *UBWS G+6*]XP &0ORXG 6HUYLFHYVY ODUNW =ZHLHWDIgtaWHO JHKHQ DQ GLH J
%XVLQHVV &ORXG B5HWULHYHG )HEUXDU\ IURP

KWWSV ZZZ GLIJLWDOEXVLQHVV FORXG GPHDUNWWJEZH L] XGPU EW RMHE® VUVHBEHIQFBQ GLH JURVVHQ SOD\
"/ DXWHUPDQQ & JULFERYSRUDWH 'LJLWDO 5HVSRQVLELOLW\ QOMWERWWNQHKPHQ GLIJLWDOH 9HL
BLEHUQHKPHRFKULIWK@WSL\NKH ZZZ LRHZ GH SXEOLNDWLRQQNWRESERUWWHBGLIJLWDOBUHVSR
'"/DQJ 5 Microsoft365: 6 R »EHUZDFKHQ &KHIV HXUH 3URGXINAWW]BIRWOMWDR RUBHEWWBOBWHG )HEUXDU\
20, 2023, from KWW SV QHW]SROLWLN RUJ PLFURVRIVWVHXUHN B KRHEXNVEIZDFKWQ HAVK HDIR¥ DUEHLWVSOD\
" OD]]XFDWR 0 7KH (QWUHSUHQHXULDO 6WDWH 'HEXQNLQUDB&XEDQR YMMOIBRIQYDWH O\WKV LQ 5LVN C
Anthem Press.
" OF&DQQ 6WURQJH : -RQOHKW )XWXUH RI 2QOLOWHFHEOWHUOW LYHQULHYHG )HEUXDU\

from KW WSV Z2Z2Z JUHHQV HID HX 40HV D¥VYNW® BORGFWHYXLYH DO B DBZHE SGI
"Microsoft (2023). 6HDUFK WKH DXGLW ORJ IRU HYHGWRWURI W L/MHDRMRIQI 72HDPWHU 5HWULHYHG ODUFK

from https://learn.microsoft.com/en-us/microsoftteams/au dit-log-events

" 3RKO - +,IQHU $ $OEHUV ( '"BRKIBH2$WLRQV IRU /RQJ ODVWLQJ (JFLHQW DQG 2SHQ +DUGZD!
6RIWZDNRORJLVFKHY :LUWVFKDIWHRQ )DFK]JHLWVFKULIW
''3Z2& 6WUDWHJILF PDUNHW DQDO\VLV WR UHGXFH ZBIGH GERYEGHWRQ: LRI LYHWKDBOYWRI WD QXDU\b
2023, from KWW SV ZZZ ZLEH GH ZS FRQWHQW XSORKDHBWDUNWBY WODMWHBRPSUHVVHG SGI
" 6FKDXI 7 IHXEXUJHW BRXGDEK|QJLIJNHHWYRIQYHB -DQXDU\ IURP
KWWSV GLGDW HX 40HV SGI YHUQHKP :%SGI6- B B&ORXG $QELHWHU
! Statista (2022a). SHUEUHLWXQJ YRQ 2]FH 6RIWABWHLRYHEWIYEKODQG IURP

KWWSV GH VWDWLVWD FRP VWD VIPV WD NHGLIQMWHY §WW QXM ]HU YHUEUHL QY XCHXWR/GKRAP® ¥ RIWZDUH

! Statista (2022b). ODUNWDQWHLOH GHU 1% KUHQGHQ 8QWHUQHKPHX\WP@IPYBWW LR L%HURP L F K XSDORXEEO& R P
S5HWULHYHG -DQ XD U https://de.stdti$tR.Bom/statistik/daten/studie/1509 79/umfrage/

marktanteile-der-fuehrenden-unternehmen-im-bereich- cloud-computing/

" 7DQJHQV 5 %LJ %YURWKHU $ZDUG OD %ADWILRRWIRKRHU*RRDOBY 5HWULHYHG )HEUXDU\ IURP

KWWSV ELJEURWKHUDZDUGY GH HQ H DRQHRDWJIRRDOB\ PDNHV P

' 90DGHFN 6 —H[SHUW 2SLQLRQ RQ WKH &XUUHQW 6WDWH RL @Data Britecyidh ICOneREXEH /DZ DQG $XWKRULW

KWWSV ZZZ GDWHQVFKXWINRQIHUHQ] RQOLGWH ®H PE BN B 5HHIKWH/U X BVORFEKXRHHXB '6 . BHQ SGI
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-DQ 8OULFK +DVHFNH OLFKDHO +LHUZHFN

35$&7-&%/ 3(563(

+RZH:H UHH7/DNLQJH%DFNHWKHH-QWHURQ

2YHU WKH ODVW WZR GHFDGHV IUHH DOGRRGRQNRXBAWMHRVRDWWEBHUH
DQRWKHU $FFRUGLQJ WR Vdy and WBdobk: 7 H Ftke market share

Rl /LQX[ RSHUDWLQJ V\VWHPV LQ WKH VHUY®®G PDUNGHMEHQEHWZHHQ
LQJ RQ WKH GDWD VRXUFH /LQX[ GRPLQDNH¥MW WKMWERESHUFRPSXWH
IRU VPDUWSKRQHYV RI WKHP UXQ WKRMWRB URKIG- R 3 NWUDDWIHE V

R Q /L @ddtEounter, 2023) .

E%XW WKH WULXPSK RI IUHH VRIWZDUH KD

The dystopia of 3\UUKLF YLFWRU\ —-W KDV JLYN@IELUWK WR DQ

the Hollywood film Matrix

WHFK FRPSDQLHV )UHH VRIWZDUH KDV WXUQH
has become reality L.
: , : companies into the most powerful stock market
in a frighteningly banal way.
No red pill will get us JLDQWYV RI DOO WLPHV LQ MXVW D IHZ \HD
out of that reality. help of free software, those companies managed

WR WXUQ SHRSOH DQG WKHLU SULYDF\ LQW

FRPPRGLW)\ IRU GRZQULJKW GLJ]]\LQJ SUR4W
VDWLRQ 7KH G\WWRSLD RI WKH +ROO\ ZRFO® LOP 10Q W U U[L & BW HEQILFRPO
EDQDO ZD\ :KLOH ZH SOD\ DW VXU4QJ W MHK ILQIWH WLQHWH D Q GWG RZLHD .
IHHG WHFK FDSLWDOLVP ZLWK RXU GDWD $QG QR UHG SLOO ZLOO
E7KH 7ZLWWHU WDNH RYHU E\ WHFK FDSL.\WBBQWW (QRRDOXVN ZI

ZD\V 7KH SULFH WDJ RI 86 bERQE®RXKY ¥ BWYKXB OHGE MWKMHWHGEG E
the platform users. When the American multi-billion  aire bought the social media

platform, it had 237.8 million mDAUs 7ZLWWHU. In its earnings report presenta -

WLRQ IRU WKH 4UVW TXDUWHU RGH4QHG D/WPHE8 OIMALROORZYV
GH4QH PRQHWL]DEOH GDLO\ DFWLYHWXWDU K RRUIUXVHUR/ OR'$3BH ® L @
ZHUH RWKHUZLVH DXWKHQWLFDWHG D/H® OEARHW K H B X0 WALMWWRQ BR
RU 7ZLWWHU DSSOLFDWLRQV \AKBDAU DduétatBsEr@nttiveite VKRZ DGV }
LQIRUPDWLRQ WKURXJK DOO NLQGV RI DEMNMLLYQIN LFRP PIRQWRQLQJ
DQG PDNHVY LW DYDLODEOH WR 7ZLWWRHHUFQBOIB KU SRIVIHWD UVKRR U
DGV 8VHU FUHDWHG FRQWHQW LQIRKPDMVM\WRWN\D 9/ IPWMVORGR W
KDV DFTXLUHG IRU 86 bELOOLRQ +RZHYMDOWHKRMH AKRYBUHDW
D VLQJOH SHQQ\ $00 WKH PRQH\ 5RZHG WMRHWK-HQ¥K B B8R &R OIGHUW
of digital capitalism often claim that data is the  oil of the 21 FHQW XU\ EXW WKDW LV



060

IRROLVKQHWN VRFLDO PHGLD FDSLWDOLV®P *KDXDERXEBGLD WIDH PR R«

PLQLPLVH PDUJLQDO SURGXFWLRQ FRVWD/O@H%'EJFOV\V‘WN JRHYUR QHE BT POV'E

VW IRROLVK XVHU FRQFHLYD

QXPEHU RI SDLG VWD DUH QHHGHG WR KHUG WKH SURGCXEWLYH' 3
DUP\ RI P'$8V

E2Q WKH RWKHU KDQG WKDQNV WR 0OXVN

decisions, mDAUSs are leaving the platform in
The game of producing value

by volunteers may be over soon,

droves, discovering the free and decentralised

QHWZRUN RI WKH )HGLYHUVH ZLWK 0DV
. ORDGVWDU 7KH JDPH RI SURGXFLQJ YDOXH
if we choose to no longer

be mMDAUS. WHHUV PD\ EH RYHU VRRQ DW OHDVW LQ V
if we choose to no longer be mDAUS.

at least in social media

7KH JHQHUDWLRQ RI YDOXH E\ HISORLWILBG VR RAPRAD@IONE HG LR WQ
WKHLU ERRN &RPPXQLWUWNDREWDXE@LOMNP XARFLRORJLVWY 6LONH YDQ '\N
DQG 7LQH +DXEQHU VKDSH WKH QRWLRQ &RIFFXQEW\WIHSWBQRYP W
enon in a much broader sense:
M&RPPXQLW\ FDSLWDOLVP XQIROGVFIDWXVH LW VHHPYFWRUHFLVE
R*HU DQ DQVZHU WR WKH ORQJLQJ IRU G FERHFPODXIWHA\IDMQ G VROLGD!
ReHUV FRQQHFWLRQ SRLQWV IRU DIFWIRADV RE DV¥F KIH UIPRRAVQNG G LY HU v
-Q WKH SURFHVV FDSLWDOLVP RQFHLMWVWVHQI-PIXFBHNVY WR UHR
IXOO\ WKURXJK LWV FULVLY H*HFWE8 VIXSSRBQYILQNVRRALINVNBIFXULW
FRPPXQLWLHY ZKLFK LY QRXULVKHGSUWRHRLVHMDCEVMWKH GLVPDQ
ULW\ DQG D FRPSHWLWLYHO\ LWQFEHBRABW DRODWVRIXRIFG HLIOQW X
LV H[SORLWHG LQ FULVLY ULGGHQ FDSLWDMVLNVP DV DQ DOWHL
7UDQVODWLRQ E\ +DVHFNH +LHUZHFN
E9DQ '\N DQG +DXEQHU UHIHU WR WKH FUWULN RH WMRF-EDG HPBUR G X
JUDSKLF FKDQJH ZRPHQ V HPSOR\PHQWV KH) & WKW HZ LIWRKPG VYR ZIDEDO |
VHFEXULW\ VA\VWHPV 8QGHU WKH UHLJQVRIFERPP XQUWWNDSKIVIDODQ WM |
E\ FRQVWLWXWLRQVY DQG ODZV EHFRPHUWRPIUHOV DEUDWY L VVIKE LYRW
HYHU\GD\ KHURLVP DQG WKH GH HFRQRPWKRWRRRVRIGFDRIB X® U N
WHHULQJ FUHDWHY DQ LQFXUDE@ M KW WXVWHNP DA GQ WW X K L GIQW X
FRQVWDQWO\ UHSURGXFHG QHHGVHFX YIRWWX QURHPHW K@ JZ HH® IFCLWDHD V \
DFWXDOO\ D XQLTXH VRFLDO DFKLHYHX BQ® DIQR®LNR X M G+@NMBEHID\G AR O
JXDUDQWHHG VRFLDO ULJKWV WKH H[PKEQVYH ® RQRIOXIRW P D O EHFH 4
SURFLW\ HI[SHFWDWLRQV ZLWKLQ W K H{ QUELHRH-A RN DRI GS ¥ \LP\SFDQADKCL. G VA |
E7KLVY VRXQGV IDPLOLDU LQ RXU FRQWH[WKDW XKBHWRRQREZ WKH
DWHG E\ VHOIl HI[SORLWDWLRQ XVHG SBHWUKDNQ@®REKIOOVYDMQ'GNLV 4
DQG +DXEQHU FDOO IRU mD VA\VWHPDWLR®@@BORD OV FIRWKXQERQ 4 J
FDSLWDOLVP} DQG WKH\ GHPDQG WKH RB&VYMWAWEK®W WSIRR/Q Q4 KR.IOW K
WDNLQJ VHULRXVO\ WKH GRZQVLGHY RI FRRPKXYDO @& OWNRDERXW U
WKH SRZHU WR VKDSH VRFLHW\
E-Q RXU FRQWH[W WKLV FDOO PHDQV AH.KQ YEHH W RHRHYH WKRF/HH KR G
FDUH IRU D GHFHQWUDOLVHG LQWHUQBW WHKKFEWKHDX KWK KHHF RHOGRLPYLHF DD C
DQG SROLWLFDOO\ VKDSH WKH GLJLWDOLVDWLRQ RI WKH VRFLHW\



061

-Q 1HROLEHUDOLVP DQG WKH LGHRQWJ)LEFHD@uHARN & BoRPXFWLRQ RI HTX
WKH DXWKRUV GLVFRYHUHG WKH PDWHULDOLVW NRFLGMLHRQV RI F
m2XU UHVXOWY LQ ZKLFK KLJKHU WHWY QOBIYHONIRI QHWKLQ FRX
OLEHUDOLVP WHQG WR EH IROORZH® BARKIQQWHUHWKDQ DYHU
OHYHOV RI EHOLHI LQ HTXLW\ VXJJRVYW BDWKDKD WHOHIWY LV VX]FI
SXW LW VA\WWWHPV WR FKDQJH VRXOV }
Margaret Thatcher, the mother of neoliberalism, cha nged our beliefs about social
MXVWLFH E\ FKDQJLQJ WKH HFRQRP\ WW XW KFHRRMLVQIVWZKDIMA RJD WKV
-1 ZH ZzZDQW WR UROO EDFN QHROLEHUDOLVP ZH KDYH WR FKDQJH
E%DVLFDOO\ WKHUH DUH WZR DOWHUQDWLY

owned infrastructure. We can run digital infrastruc -
If digital infrastructure

were public property,
politicians would shape

ture as a public service like, e.g., public radio a nd

television broadcasters. But if digital infrastructure

ZHUH SXEOLF SURSHUW\ SROLWLFLDQV ZRX(
digitalisation. If we, the users, want to shape it, we

the digitalisation.

have to choose the alternative and organise digital
infrastructure as a common.

E7KH $PHULFDQ HFRQRPLVW DQG 1REHO BR LG HQMXLUAHHGWHHL § ®MWQ R L
design principles of stable local common pool resou rce management. In her works,

2VWURP characterises stable commons as follows:

E%RXQGDULHV RI XVHUVY DQG UHVRXUFH DUH FOHDU
E&RQJUXHQFH EHWZHHQ EHQH4WYVY DQG FRVWYV

E8BVHUV KDG SURFHGXUHV IRU PDNLQJ RZQ UXOHYV

E5S5HJXODU PRQLWRULQJ RI XVHUV DQG UHVRXUFH FRQGLWLRQV
E*UDGXDWHG VDQFWLRQV

E&RQ5LFW UHVROXWLRQ PHFKDQLVPV

EOLQLPDO UHFRJQLWLRQ RI ULJKWV E\ JRYHUQPHQW

EIHVWHG HQWHUSULVHY DQG SRO\FHQWULF JRYHUQDQFH

6RPH RI WKHVH FKDUDFWHULVWLFV DSSOAXWR BFPR X\RXPVH QY FRRS
FRRSHUDWLYHY RU UHWDLO FRRSHUDWUWYHW GRPR OV UHHL H*
WU\ &RRSHUDWLYHY DUH D UHODW L YHOWXHJDE B Q G VOHH DD/ FSHLLDWRR I
SURYHQ LQ SUDFWLFH IRU GHFDGHYVY 5HDPH FROVXFERXGRBREHHD W
DV RQO\ PHPEHUV FDQ XVH WKH SRB@& PRFPUDNIIFADO O\KWUWWDXAW XU
with implemented processes for collective decision- making, graduated sanctions

DFFRUGLQJ WR WKHLU E\ODZV DQG PHERDQBQRBYVLRI FRQW LVFWDWHAR
VHOI GHWHUPLQDWLRQ RI FRRSHUDWILHY BXW K RIUHFRUIL DG B HIWDO D

The legal form of a cooperative is a good umbrella for socialis  ing technical infrastruc -

WXUH LQ WKH SUDJPDWLF GHFHQW U DROSRNHIGG ER WWWRIPRPS ADRQHQ JS |
FRPPXQLW\ FDSLWDOLVP EDVHG RQ P'$8 SRZHWUB G BSBHOYBDWIB G UR4W
ised cloud infrastructure under user control.

E%XW FDQ ZH HFRQRPLFDOO\ LPSOHPHQWHWRH WOGIRXK QG LWHDWDY LG HYD V
ZLWKLQ VPDOO DQG PHGLXP VLIHG FRREHUBN XY N B'O&DWY XA SWHWR @ V
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WKDW FORXGVY FDQ RQO\ EH HFRQRP L FIOK® X\ W WDRE \§ URH W. [ WRKH \
HFRQRPLHV RI VFDOH" MKREAHFWKDW E\ XVLQJ ORFDO VWRUDJH
LQJ FRPSOH[LW\ D VFDODEOH LQIUDWWR®RWXRIHOPD @ [EWMKRISW UV B X
WZR SK\VLEDO VHUYHUV 7KLV DOWHUSBWILWH BDBIHMDONVLRRY D VRQ
WXUH WKURXJK VPDOO DQG PHGLXP FRRSHKNXAND WRYH W EMEE QRMANDD\
WKDQ ZLWK WKH ODUJH K\SHUVFDOHUV H@WWGE KIXFIKQD A6 RPE VROXH
WLRQ HQWLUHO\ ZLWK RSHQ VRXUFHWRDWZDUIG MRIRSRHQUHW WNVKRBAG F
7KURXJK YLUWXDOLVDWLRQ L WDRKAIHIYH Y Q/GIDDDEG B QWHN RQGDKV F
WKDW LV VX]JFLHQW IRU WKH PDMRULW\ RQEXKDQBY D PR GGV \§RG R QIE
UHSOLFDWLRQ HQVXUH KLJK DYDLODELDWW & OfR/X G& R R/SKHHU 0 RVQ. X W LERR
KDV EHHQ VXFFHVVIXOO\ RSHUDWHG VLQFWKH HARQRP XS D DI& KODHIID O

XPEUHOOD RI FRRSHUDWLYHV DQG WK HVRRW D N M SEFROGFOIL @ K M H © KIRIQ)!
DQG FUHDWH D GHFHQWUDOLVHG DQG PRUH UHVLOLHQWSZHE RZQH{(

DDQ 80ULFK +DVHFREHLWHU DQG ORQJ WLPH IUHH VRIWZDUH HY DNQOHOHVWQ G HH RS MRPHE EHU RI +RV
E\ WKH FRRSHUDWLYH DV D PDUNHWLQJ DQG FRPPXQLFDWLRQ R]FHU

LFKDHO +LHUWZBFANRPSXWHU VFLHQWLVW DQG VA\VWHP HQJLQHBIQGAHHUXQFHDFRWPISDIOW H -7 FRQV X C
YRU PRUH WKDQ D GHFDGH KH KDV EHHQ VHUYLQJ RQ WKH +RVWVKDULQJ ERDUG

' *RXGDU]L 6 %DGDDQ 9 .QRZOHNOLEHUDOLVP DQG WKH LGHRORJLFDO FRQVWUXFWLRQ RI HTX
B3HUVSHFWLYHV RQ 3V\FKR ChRpsl/BE®. @gAE.11IANIFH6916211053311

"+LHUZHFN O (LQH KRFKYHUI%JEDUH 6HUYHULQIUDVWUXNYWXXDPLW LHRIX@N B BSW WHIRKWE D O
DUEHLW DP /HKUJHELHW .RRSHUDWLYH 6\VWHNW K GG U Q DRNKFODAN WNI %) Ul WO 8WKHAHDUWILW W LQ +DJHQ
S5HWULHYHG -DQXDU\ https://wwwlferRuni-hagen.de/ks/lehre/abschlussarbe iten/hierweck2019.shtml

" 2VWURP ( *RYHUQLQJ WKH FRPPRQV 7KH HYROXWLRBWLRIQPEWILE XMW BRQYHBVLMROXUHAMWLYH D
5HWULHYHG ODUFK KWWSMRBLIJLWDOUHSRVLWRU\ XQP HGX QUM YRO LVV

" 2VWURP ( %H\RQG PDUNHWY DQG VWDWHYV 3RO\FHQWULFLFRWNWHPQYEFHFRIQF RFFRSORHALHFFRQRP
S5HYLHZ KWWSV ZZ2Z DHDZHE RUJ DUWLFOHV"LG DHU

' StatCounter (2023). ORELOH 2SHUDWLQJ 6\VWHP 0D WBNWVDW EREQM HRIUGEHWIWAH YHG ODUFK IURP
KWWSV JV VWDWFRXQWHU FRP RV PDUNRWQWKIDW\H PRELOH ZHRDUOGZLGH

' 6BWDWLVWDEXSHUFRPSXWHU I9HUWHLOXQJ QDFK % HWULHEYWWMHFHG $%WOMWLV WD QURP
KWWSV GH VWDWLVWD FRP VWDWXRWDNHG P WHWHLWXQUHYRQ VXSHUFRPSXWHUQ QDFK EHWULFHF

! Statista (2022). Twitter global mDAU 2022. 6 WDWEBMWDLHYHG 6HSWHPEHU IURP

KWWSV Z2ZZ VWDWLVWD FRP VWDWLDYWOQFWFWLYRRQHWLWMHBOXVEUYV ZRUOGZLGH

" 7ZLWWHU -QPLQDQFLDO -QIRUPDWLRQ 45 HOVOW GHHY HIGH YBIQMKD WL RQ I[URP

KWWSV ZHE DUFKLYH RUJ ZHE FGQ KWRWSV V 40HV GRFB4QDQFLDOV T 4
60LGH 3UHVHQWDWLRQ SGI

" 7ZLWWHU -QALQDQFLDO LQIRUPDWLRQ7ZIWIMHVUH-UDA WBWHWIWOWMYHG 6HSWHPEHU IURP

KWWSV LQOYHVWRU WZLWWHULQF REBBWMIQDQF UBHY XQWR/UE B MDIXFOQVTD V S |

"9DQ '\N 6 +DXEQHU &RPPXQLW\ .DSLWDOLVPXV $X5DJH +DWPWEXU2BEXVGUWLRQ : &RR

WUHQGY DQG PDUNHWSMWNUWH Y H & ROFONJ F K IURP

KWWSV ZHE DUFKLYH RUJ ZHE RRNKWRB RVZXXREPPB U\

' &RRN 26 8VDJH 7TUHQGY DQG ODUNHW 6KDUH 5HWULHYHG $SULO IURP

KWWSV ZHE DUFKLYH RUJ ZHE RRNKWRBS RVZXXREPPB U\

"1 THFK Q 8VDJH VWDWLVWLFV DQG PDUNHW VKDUH BXRSWWDWLQJI7WPKWHPHW B UHZHHEV L W H V
August 2, 2021, from KWW SV Z WHFKV FRP WHFKQRORJLHY RYHUYLHZ RSHUDWLQJBV\VWHP
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SUHHWKIJLWDOH7RROVH<RXH(PSOR\
5HS5HFWLQJH<RXUHO9DOXHV"

7KH SURFHVV RI GLILWDOLVDWLRQXRHE B XN QIVHDWWLIRRIQN O HOWG W [W R
SOH KRZ ZHOO ZLOO D VRIWZDUH W@RWLRQWIRUW\LWRZUG R XV UH
LQWHJUDWH ZLWK HVWDEOLVKHG SURFHV¥RVW+RR RREIO PRIQGIW G R F
$QG ZKDW DERXW PDLQWHQDQFH"

E<HW RQH TXHVWLRQ RIWHQ VHRRV WRHE WRRWIABRWW MRRO DV ZH H
LW UHS5HFW WKH YDOXHV RI RXU RUJDQLVDWLRQ"

E7KLV TXHVWLRQ KDV EHFRPH LQFUHD V PG W. ORIV DIWK B IUW R JW
KRDUGLQJ DQG IUDQNO\ DEXVH RI WIHRFXI®R QRIJAKEARDIRIP XAW S R L
UDWLRQV 'R ZH UHDOO\ ZDQW WR HPWO R\ B LER WDIQWHRR @VWK YDO
RIWHQ GLDPHWULFDOO\ RSSRVHG WR WKRVH RI RXU RZQ RUJDQLYV

7KLY TXHVWLRQ PD\ QRW EH D WRS SULRU IRV DRUL SDWYBQWY FRP PHX\W

LW LV D YHU\ YDOLG DQG LPSRUWDQW WARWYOW LARQVKR UHERQFLEUOD ¢

EH\RQG SUR4W PDNLQJ 7KHVH RUJDQLYDOW{HY WV HLGK REK ZGL WH U

W L R @oVakrts et al., 2023) , include municipal governments, state agencies, pu blic
EURDGFDVWHUYV HGXFDWLRQDO UHVHD
tions, libraries, archives, healthcare institutions

They are expected and often
FXOWXUDO RUJDQLVDWLRQV DQG 1*2V

required by law to commit

to uphold, and protect values HISHFWHG DQG RIWHQ UHTXLUHG E\ ODZ W
such as transparency and to, uphold, and protect values such as transpar -
accountability. HQF\ DQG DFFRXQWDELOLW\

E 7KH 'LJLWDO 3RZHUZDVK LV-WKH QDPH R

WLFDO DSSURDFK VWULYLQJ WR TXDQWLI'
SUH GHWHUPLQHG VHW RI SXEOLF YDOXHV WRRJH5HW VRHIG JL@ DW |
from the Dutch public broadcaster 9352DQG LV FXUUHQWO\ EHIPQuWicGHYHORSHG E
6SDFHY QRQ SUR4W IRXQGDWLRQ LQ 7KH 1HWKWKDOQAQBYWRQVLV\
GL HUHQW RUJDQLVDWLRQV $W WKH PRPHYPW WKRIUDBRURDWH RQ
WR LQYHVWLJDWH PRUH WKDQ G L » HIRKQMR QWRH QY WDRJIHQ MIRIR ®I\D WH
YLGHRFRQIHUHQFLQJ DQG GDWD DQDO\VLYV
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$QJHOD =X\GHUZLMN -7 SURMHFW PDQDBHUEDW UK %BYVWBWGDP
EHHQ XVLQJ 7KH 'LJLWDO 3RZHU ZEDMKU \WR PLXYYS RQW RUKBI \MHIDU QR:
Em$V D OLEUDU\ ZLWK ORFDWLRQV WKWRZBJKRXRXSYFEWW H DG DR B
DOZD\V ORRNLQJ IRU LQVWUXPHQWV WRDVWRRD QVRHIDG VX 1D FKCLG! Y. 1) K
LWDQWY FDQ SDUWLFLSDWH LQ RXU L\ IRHIRD WHRQQBRPELMHW\ DQG G
SHUVRQDO FRPPXQLFDWLRQ -DQXDU\

E 7KH 'LJLWDO 3RZHUZDVK FRQVLVWXHRWALRQQD HOHPHW®K V bDXH \
WLRQV 3XEOLF6S@bsHey WR GXEDLFO\ VKD U HigltaHba%g@ WV DQG D
WR SXEOLFO\ GLVSOD\ SDUWLFLSDWZBQKLQ-WKEX L7&GI V' XIS RUD &/ KB F
3XEOLF 6SDFHV PDQLIHVWR ZKLFK DREAY RWHKHY RV KAYQH VS XEHO\LI
YDOXHV 2SHQQHVYV 7UDQVSDUHR¥MUH&FORXQWDIEAL O8 WH U
&HQWULVBXEOLF6SDFHV 2UJDQLVDWLRQV FKRRVH RQH RU PRUH VRIW
VHOI DXGLW XVLQJ WKH TXHVWLRQQ VIERH H( DO & LDPOGN. MQ I HK\RXZ OZWM\O
D WHVWHG VRIWZDUH WRRO DOLJQV ZLWK WKH GHVFULEHG YDO?
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Em:H DOUHDG\ KDYH D VHW DSSOLFDWLBQUBB® B RAD/S BELIKN K XESH.U
-W ZLOO QRW EH SRVVLEOH WR WXUQ@QVR YW ZERIXW O D QKW H [DIH-
VLWXDWLRQV LQ ZKLFK ZH FD Q Q/RK\D § HHRDXQW HR &/ KRIG XEESWWLRQ VHUYLF
%LIJWHFK :H FDQ KRZHYHU PHDVXUH WW KH D\8 SH MAHDQW. R\QK A RUDUHAMHS\R
WR WKRVH Rl WKH 2%$ VWDUW FRQINMWY DWHRQYVHFIHWK SIRVWW E Q B
DSSOLFDWLRQ EH DV WUDQVSDUHQW DYGSR S MREIRH VKR XMV R R G\
$ =X\GHUZLMN SHUVRQDO FRPPXQLFDWLRQ -DQXDU\

E7HVW UHVXOWV PXVW EH VKDUHG ZLW KK3IXE RIQF 67KH HL\J IDVQESOD U H
3RZHUZDVK ZHEVLWH $IWHU KDYLQJ WHAXDMG/ RQ ® \§ XEDD VWHREQV
VRIWZDUH WRRO D SDUWLFLSDWSQD\RW KBQRVEIDONERSQFANVGEDGJH 3
WLFLSDWLRQ LV PDQGDWRU\ IRU RUJD QKXEDWE KRKD/F WK F\R DDOLHVE B Q
Em3DUWLFLSDWLRQ LQ 7KH 'LIJLWDO RPRHUWHZDMKS RO V LEFOHWLS EX
FDWLRQ XVH :H YH QRWLFHG DQ LQFHEBVHW L-QV NH@ROZEGDHHG/J M VD @
PDNH DQ LQIRUPHG GHFLVLRQ SHU D Y/KX®ISAHD WX B @ D RICL W K K W XADH
$ =X\GHUZLMN SHUVRQDO FRPPXQLFDWLRQ -DQXDU\

7KH 'LJLWDO 3RZHUZDVK KHOSV DQ@®@DMWDRLQOQWDEZDBRQWNVMVDWLRQV Z
DQ RUIJDQLVDWLRQ DERXW VRIWZDUH WRKRH WY ID@CH K RZI WKHYV H
RUJDQLVDWLRQ -W GRHV QRW \HW IXQWWI\RQJD YK FDZA-ZIHIOVON D XRHHQ \
WDLQ SUH GHWHUPLQHG VHW RI SXBO IVRYWDXUHN IWRWRH5 HRWHKE ZR X
EH XVHIXO ZKHQ VHOHFWLQJ YDOXH EDVHG V
WRROV RU DV D EHQFKPDUN WZR RI 3XEO
The Digital Powerwash helps goals.
in raising awareness. E:H KDYH VHW XS DQ RSHQ DQG SXEOLF SUR
revise the questionnaire into two tools: a con -
versation starter and an instrument striving to
TXDQWLI\ KRZ ZHOO D FHUWDLQ SUH GGXHM BV QHHD W HWHRSI LS E
VRIWZDUH WRRO :H ZRXOG OLNH WR LQNHRW LH[DWHH & RY KAH FRXDAUDHGN
VHW Rl 4YH SXEOLF YDOXHYV :H KDYH VDWDIGWMIPGFFRQWWUWRWLRQV
in Utrecht interested in the approach and strive to  wards collaborating with them.
ESOWLPDWHO\ 3XEOLF6SDFHV JRNZIZVM KLV KR 'KHOMSDOXERIHAF RUJ
LVDWLRQV WUDQVIRUP WKHLU GLJKW®XEBQ F IMDROXAHQ BVD VAI\E RG K 8 1D\
environments.

D-Q) % M,UQ :LOMHWWD IUHHODQFH VRIWZDUH GHYHORSHU DQ@WQWHRDNWDRQ3GHOLF@GBDFHN RXRU UH
VXSSRUW RUJDQLVDWLRQV WUDQVLWLR@H® G WRZ\DDUA W GWIEWR. G PYHDROXKWH XVELRJ 7KH 'LJLWDO 3RZHL

" %RJIJDHUWYV * - 9DQ 'LMFN - =X&ENHDRDL@Q J(3XEQUE®DOFHRYHUQPHQW 5HVHDUFK DQG 3UDFWLI
https://doi.org/10.1145/3582578

'3XEOLF6SDFHWDQLIHSWMWRULHYHG ODUFK https:/publid$p&es.net/english-section/manifesto/

"PublicSpaces (n.d.). 4XHVWLR®OWD/IDIEH 5SHWULHYHG )HEUXDU\ IURP

KWWSV JLWODE FRP SXEOLFVSDFHW GHIBQOUWDNWH WERHIKD WHXKRPHIRUVSURQJ
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CHANGE

%@V GLJLWDOLVDWLRQ KDV EHFRPH LQF RWBIVRQ GORRWDHE LV SHQ

o

FWRUV KDYH UHFRJQLVHG WKH QHHG WR RBWIOHG®\ VKDSH
WR WKH HPHUJHQFH RI D YDULHW\ RI VWV WDV QDKEHDHD G HILW D ¢
EDVHG RQ YLVLRQV IURP FLYLO VRFLHWR OV HFTKK IDW DEHRHR F U D\
DFFHVV DQG FRPPRQV EDVHG PRGHOV |IRVVWRWBSHAMNLIM GLJIL
+RZHYHU WKHVH DOWHUQDWLYHV RIWHQ UMRDRWUQLFKH G X
WLYHV DQG VRFLR WHFKQLFDO VWUXFWXUHLY FRKISVR LEDH Q H 4 W
WLRQV IRFXVLQJ RQ SUR4WV UDWKHU WKDQ WKH FRPPRQ JRI
E7KLVY FKDSWHU WKHUHIRUH H[SORUHV KRZQWEMD> O XURUPDWLY
VXHG LQ GL*HUHQW ZD\V DQG DW GL*HUBE®WRWRFUHWDO OH )
RJQLVH WKDW SUDFWLFHVY QHHG WR FKDQIH)GNB® WR GR R
SDUDGLJPV DQG XQGHUO\LQJ VWUXFWXUBG IVHYMMOHURYD
SRLQW RXW FKDQJH SURFHVVHV DUH G\QBPIGFQ@RXG SURFHV
ELQDU\ WKLQNLQJ DQG D IUXLW X G5 GLHDUDHRIW HD S/EKIRW ALKOHA\O X C
VXEFK DV GHJURZWK VX]FLHQF\ XQG FL UFFRXQ@ROPULSMADAEHZ FLUF
WLFHV WKDW HQDEOH XV WR UHXVH UHSIDLDKRQ DPSRUHF\FOH
WDQW DVSHFW RI GULYLQJ FKDQJH DYW: IGRFPHRUIPD/QOD WIGI R B
RSHQ VRXUFH KDUGZDUH 7KH VDPH KROGY DWVXM ZKHQ LPS
WDLQDEOH GLJLWDO LQIUDVWUXFWXUMNHDYK&GPUH@HZQ DQG /
SUDFWLFHV IRU H[DPSOH RQ WKH RUJDWRWYD V8 WR/QUIPAH OHYHO
7LHGH 1XVVEDXPHU DQG :!VSL KLJKOLJKWOWKHD QHHNG IRU V
VXFK DV WKH SURYLVLRQ RI LQIUDVWUXFWRDBY¥LINJIG VXLWD
PHFKDQLVPV WR FUHDWH SXEOLF GLJLAWDDR YRRGRDWKRQ/W U X
PXVW DOVR LQFOXGH UHGXFLQJ VRFLDRGQRHHTX D Q LWH HV WKL
GLJLWDO DJH DV 5DKPDQ LOOXVWUDWHWHSEKRILORRARGXFHV
VWDUW XSV DQG ODUJH WHFKQRORJ\ FRPSREMWHMKFDQ ZRUN
WLYHO\ WR UHGXFH JOREDO LQHTXDOLWLHYV

S JULHGHULNH 5RKGH 9LYLDQ )ULFN
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{ Authors /DUV =LPPHUPDQQ OD[LPLOLDQ 9RLJW

(% $T7( $57 -

OPENSOURCE
HARDWAREAND
OPENDESIGN

(QDEOHUVHRIHDHG6XVWDLQDEOH &LUFXOI

7KH FLUFXODU HFRQRP\ LV RQ WKH ULVNLERHVLRRQIEFIRW LRR QNVIKW
(8 &RPPLVVLRQ V DFWLRQV ZKLFR W XHMWRIQERPDVSERPLBHFWO\ LQW
WKH (XURSHDQ *UHHQ 'HDO DQG WKXV GREW E@/J ROXQG DWHW M Q@/L R C
UHVRXUFHY 7KH JRDO LV WR NHHS WKRMKHWHRKRRXUPHYHOHWRB W
IRU VXVWDLQDELOLW\ VLQFH WKH HQY IFIWR@RH@QNZ WWHKBXYXBHBVED @ (GW |
GLVSRVLQJ RI SURGXFWY —-W LV DOWRXJLWYWY URD WHEBLSO L Q@VRHW HWXW
in times of crisis. But the question is how do we g et

/ll<quote> WKHUH" +RZ GR ZH KDYH WR FKDQJH RXU ZD\ R

LQJ RI GRLQJ EXVLQHVV RI OLYLQJ VR WKDW W

HPHUJH"

E%WHIRUH ZH JHW LQWR WKLY OHW V WDNH D

Il1</quote> FLUFXODU HFRQRP\ GHEDWH -W SUWHVHQWV LWVF

D GLVFXVVLRQ RI DFWLRQV 9HUEV VXFK DV UHIX\

UHXVH UHSDLU UHIXUELVK SWRHMHD QX QOG- WXXHUFNFO M HBYH WKH IR
of attention .LUFKKHUU HW DO
E:H PLJKW LPDJLQH IRU H[DPSOH WKDW ZH WWDYHHHGOMH WX LD G W K
FDVH UHIXVH ZH FRQGXFW RXU PHHWLQNEN RIGIOVKIH NQ VAW Bl GNRIIDKR
ZH GRQ W EX\ D QHZ VXLWFDVH ZH EX\ RQHPUDHEFHR Q8 KBQGD UM XVH
D EURNHQ ZKHHO UHSDLU EHIRUH ZH V\@ DRION RXXUW WIRDNH AL WRU
MXVW D KDQGOH DQG XSJUDGH LW E\ DGEH @H Z2KH HO V X UW PODWHL V K
IURP D FRPSDQ\ WKDW GRHVY MXVW WKDMDOMHHIMXHEDQYKLRBEWRXQ@H OI
$QG ZKHQ ZH QR ORQJHU WUDYHO EXW VHWWRDH/HQ@D@ ZZH ER® WVWKU |
LWV VKHOO DV GUDZHUV LQ D FDELQHWHWHISXW SWRKH V $IQWFDHN HP D N
PDGH RI PDWHULDOV WKDW FDQ EH URKRYOBRWYG FKHDBOMNWQ ® HEVFIOL
E7KH PRUH FRQFUHWH DQG GHWDLOHG WRBWGH¥RQRPAREHBERNKW D FL
the more unresolved questions on its implementation arise. How must such a
UHSDLUDEOH VXLWFDVH EH GHVLJQHG" @ RZKIHV SWD PWWQ KRHVFIVOMRH & H
DSSOLHG WR VPDUWSKRQHV" 7KH FLUF XK B R PSRRH{] RPU RRBIOHHVRHMQ W V
-W QHHGY QHZ IRUPV RI FRRSHUDWLRQ FHVQZRKIQ MHROEBRYHUHQV
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IRULQVWDQFH UHF\FOLQJ IDFLOLWLHXYXFQWH® K\HR MRRX WRZUM K MF ® b
FDQ EH GLVDVVHPEOHG DQG ZKLFK PDWHHEDOY WKKRISWBLIKWUDF
need information on the product design to accomplis  h their task.
E'LIJILWDO WHFKQRORJ\ FDQ SOD\ DQ LPKSRBWID QW WIRHOVHHLIQV @ KB L (
WKURXJK LPSOHPHQWLQJ QHZ IRUPV RI FREWBDODW ERQ QJWGKW Y H X (
ZD\ ZH ZRUN WRJHWKHU 7KH TXHVWLRH) GVJFZ WIDRK WHDROPY DUR P/ YMKW D E
IRU FLUFXODULW\" $ JURZLQJ QXPEUWH ®HWHQRQWUWULYV WINVQ & IDUFG\VZDY L
HJ %RQYRLVLQ 8 Q badigverthat the methods developed in the cos -
mos of open source hardware and open design have re  ceived far too little attention
DOWKRXJK WKH\ DFWXDOO\ VHHP WR EH WKH PHWKRGV ZLWK WKH
E-1 ZH ORRN DW WKH GL*HUHQW SUDFWIIHWHWHMIREMWEHHBHDERYAXODQHFF
LQJ IURP UHWKLQNLQJ WR UHXVEQILQUHYREPHLTQXIH\WKRIGRYQMFOULVH
VKDOO SHUIRUP WKHP" $QG KRZ" :KDW QHH&KWHWBRWLEEDODRIE WR PI
OLNHO\" :H DUJXH WKDW WKHVH DFWLRQV QHHG WR EH VXSSRUWH
OD’KH GHVLJQ RI D SURGXFW
HJ &DQ WKH FDVH EH RSHQHG IRU UHSDLU ZLWKRXW GDPDJH"
DPKH LQWHOOHFWXDO SURSHUW\ ULJKWV ZLWK UHJDUGV WR D SU
HJ &DQ VSDUH SDUWV EH SURGXFHG E\ HYHU\RQH RU DUH WKH\
D’UDQVSDUHQF\
H J -V WKH LQIRUPDWLRQ QHFHVVDU\ IRUJHDKIHO®OW BDAIHZ HeHFWLY}
D-QIUDVWUXFWXUH
HJ $UH IDFLOLWLHYVY DQG LQVWLWXWLRIQV DYDLODEOH IRU UHF
DfFKH PLQGVHW RI SHRSOH
HJ 'R SHRSOH WKLQN DERXW UHSDLULQJ RU UHSXUSRVLQJ"
DHJLVODWLRQ
H J &DQ UHFRYHUHG PDWHULDOV EH XVHG LQ QHZ EXLOGLQJV™"
$V \HW IHZ RI WKH DUHDV PHQWLRQHG DUH DW VXFRWLD OHYHO WKD
SUDFWLFHYVY 5HSDLU FDl«V UHJXODUO\ HQRRX®QWHQLNQO WWKHWH SU
in which volunteers get together with the mission to make broken things work ag ain.
$ WRDVWHU FDQQRW EH UHSDLUHG EHFDXVH \RX FDIOPQRW RSHQ LW’
VSDUH SDUWYV IRU LW RU WKH LQIRUPDWLRQ QHHEHG WR UHSDLU L
OLVKLQJ D FLUFXODU HFRQRP\ HQWDLOV DQQHTFVH®LEIO\ FRPSOH]J |
SUREOHPY 2SHQ KDUGZDUH DQG RSHQ GHVLJQ FDQ KHOS WR GHDO

OPENNESSTOREDUCECOMPLEXITY
2SHQ VRXUFH KDUGZDUH DQG RSHQ DWVKHKDYHDHHAHRHW-& R&V WKKH G LJ
ital age. Both have the goal of involving more peop le in designing and producing
SK\VLFDO REMHFWV 7KH FRUH RI RSHQ \
LV WKHUHIRUH FRRSHUDWLRQ
With open technologies, the E2SHQ VRXUFH fdieSahBhaH
normally vertlc.al.productlon s.ystem LOJ EOXHSULQWYV IRU SURGXFWV WKD
focused on individual companies
. FDQ XVH FRPPHUFLDOO\ IRU DQ\ SXU
or groups of companies
will be opened up m2SHQ VRXUFH KDUGZDUH LV KDUGZDU!
and aligned horizontally. GHVLJQ LV PDGH SXEOLFO\ DYDLODE

DQ\RQH FDQ VWXG\ PRGLI\ GLVWULEX



5HJLRQDO &LUFXO@ RS WAV LIQ ([FKDQJIH

DQG VHOO WKH GHVLJQ RU KDUG ZA\Uitd cBrB,V G HR X W i DWW HodHMQIQERQ E\
RSHQ KDUGZDUH LV D SXEOLFO\FHYDWOD BREM OB YUHHPYE L IVH $VVRFL
mentation that allows reuse. The documentation cont  ains all KYV\:\\I/VLSV\V/HGZZZ RVKZD RUJ GRAQL
WKH LPSRUWDQW LQIRUPDWLRQ DERXW D VSHFL4F LWHP QHHGI
reproduction.

E2SHQ G Hodusdspon the question of how to design products  to make collabo -

UDWLRQ DV HDV\ DV SRVVLEOH 7KHUH LWDQY NPBEOMWLYQREQHB®NY IWR \
XQGHUVWDQG DQG WKDW FDQ EH PDQXI WAHWWRRGVZDWEK BDAMOA B-WQ
WKH GH4QLWLRQ RI RSHQ VRXUFH KDUGQ2DNH MAKEND GBIC S KDS/HY VR X
VRXUFH KDUGZDUH XVHV UHDGLO\ DYDLDOFOMWR®GSR Qa8 ®VUWR BDHG
RSHQ LQIUDVWUXFWXUH XQUHVWULHWHEQFR R RGI\D W RDRIDF LPENE@ W
DELOLW\ RI LQGLYLGXDOV WR PRPSH@GQE KVHKWKGCZDDRLOLWDWHV F|
tion through the construction and design of an obje  ct, which also includes a modular

VWUXFWXUH WKDW VLPSOL4HV WKH GHWDFKPHQW RI FRPSRQHQW!'
E-I ZH IROORZ WKHVH VXJJHVWLRQV WKHNMNRR® KR-D SSHRE®H W K
XFW LQFUHDVHV (QVXULQJ PRUH SHRSOB @ DQ ZRUMNHZEMUIKE SO R G IX\A
practices: Available documentation and the use of s tandard parts make repair, repur -

SRVLQJ UHPDQXIDFWXULQJ DQG HYHQHIRBW @ RQYH HOL\WHOA DI C
toaster that follows the guidelines of open source  hardware and open design does

QRW SRVH D FKDOOHQJH WR DQ\ UHSDLWHBG DODMEH LW FDR KV Q
EHFDXVH \RX FDQ VLPSO\ UHSDLU LWRWXJUMPOOHLIAKWKDRVSKRPH
KDUGZDUH LW PD\ EH SRVVLEOH WR UHZ® ILRBWIS VGG KB WD\URMYV
WKH PDQXIDFWXUHU ZKHQ WKH\ DUH IQHW G\HKCH BWREDRBNVOWLKARZRW UH ST
LQFUHDVHV ZKHQ WKH VSDUH SDUW LVWIHXL FANKCDVWD ¥FD QOPHE ORIX @G '
GLUHFWO\ DW WKH UHSDLU ORFDWLPEOHRELGHDBZIIQWYK I WKHOYD
IRUH LQFUHDVHYV W KW NXWU R¥ELD Eh@PLW \
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E%XW LW V QRW MXVW DERXW UHSDRGXEWLR Q@ O¥RHDER XM VOREG OD3H V
WKDW FDQ EH HDVLO\ VKDUHG RYHU WIQHRYHWURM \B HRD BBEB B XOF J
WLRQ VA\WVWHP IRFXVHG RQ ORFDO RSSR WX\ VWL IHVY QIKHGPIVMNBQ P |
JOREDO PDQXIDFWXUH ORFDO 3IHWW.NWI® opeK tdchabldgigsy R1 WKLV
WKH QRUPDOO\ YHUWLFDO SURGXFWLKQQO/ RFRPISP QRAXVRIG RIRXOG L
RI FRPSDQLHY ZLOO EH RSHQHG XBOIQG+ROLJRAEE KR PHRQW WKDW
one can become part of these networks, includingco mpanies, research institutions, or

FLYLO VRFLHW\ DFWRUV 2SHQ QHWZRYUNNWLMOFR R SFHUUKHMWVHH G L\WKKD MU
RWKHU WKURXJK IUHHO\ DYDLODEOH LQIRUPDWKR® DQG ZLWKRXW |
E%XLOGLQJ WKLV NLQG RI FLUFXODU HFRRRHP® KWBKEEZDOHFRRJ :H
PXQLW\ ZHUH DFFXVHG RI PDNLQJ WKH DSIUWBFRXHYSHDRBRYVB ERPS
RI DQ RSHQ VRXUFH HQDEOHG FLUNXIDDWLHEPRIQRP\D FIXWKVKDW WKH
VLWH LV WKH FDVH :H EHOLHYH WKDW RGHIMOVRXWHK VKW \WM KLV WQQJ
FRPSOH[LW\ %UHDN LW GRZQ DQG PDNH ID/Q ® BQRARVEIOH BEEHRU W
VRXUFH LV WKHUHIRUH DQ LQHYLWZKGN KEBU WURIP DEXVIL@HWV VD V8 RYOH
WLFV RU FLYLO VRFLHW\b WKFWUFHDOO\HHARDPRV WD BBNG DNR EX
FLUFXODU VRFLHW\ LQ ZKLFK HYHU\RQH FDQ SDUWLFLSDWH

E7R LPSOHPHQW WKLY HFRQRP\ GHVLJQGVISG L@EDWI-RQ W R ULHQ QRH.+
PDWLRQ HJ GLJLWDO SURGXFWWIX8\VERUWVIRUTKHEXVUMI WKH HFRG
UHTXLUHPHQWY DOUHDG\ FRQWDLQV L PKSH V S/HRWFDWEIHFQVR | B K 5K O UW
FRQVWUXFWLRQ RU WKH SRVHLEE, tha/deftt XSIJUDGLQJ

sive factor is how these aspects will be implemente dand applied 23URSRVDO IRU D 5HIJXGDWLRQ |

WR SURGXFW DUHDV 7R GHVLJQ RSHQ@\SZ%Q@HH%W@WUWWV‘%‘

UDPHZRUN
FDWLRQV DQG ZH PXVW EH SURYLGI-GB_\KIILWQR(@MY}_QJQHQ;QLUMPHQQV\P%U
WR GHVLJQ VSHFL4FDWLRQV KR ZH YLHIURHARUR Wi AW Hb qHUHG #io® LR b H U -

tives and support for those who are testing new bus  iness models ( EBWWSV  HXU OH[ HXURSD #
W (1 7:7 "XUL &(/(

JHDUHG WR RSHQ WHFKQRORJLHYV 1XPHU/\R%(V SHRSOH KDYH DOUHDG
RXW RQ WKLV SDWK DQG DUH OHDGLQJ E\ H[DPSOH 6XSSRUWLQJ W
should become the focus. These actors are among the  most innovative of our time if -

LOQQRYDWLRQ PHDQV GHVLJQLQJ WKLQJV WR EEC@L]HDEWH:[FSDWRU\ 4]

ABOUTTHEAUTHORS

/I DUV =LPPH Ui®dd@si@ner, activist and teaches at universitie s. He runs the design studio Mifactori and conducts
UHVHDUFK RQ VXVWDLQDEOH PRGXODU RSHQ MRONWNAH IXUQLWXUH LQ WKH SURMHFW 7

/Il OD[LPLOLDQ ZRUNW IRU WKH 2SHQ .QRZOHGJH )RXQGDWLRQ *HUPDHOA RQ W& HQSRKRIMHEAMIUMHO +H IRF X
RI RSHQ WHFKQRORJLHY DQG LQIUDVWUXFWNX\WPHOYLRQ WWHN GLHG XU YHRHFUHA BIRXUQDOLVP DQG
SKLORVRSK\ RI WHFKQRORJ\ DQG LV D ERDUG PHPEHNWIREBKH SWKWRFHD WL QR X RE 213G QD R
organisation of makerspaces.
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ONDIGITAL
SUSTAINABILITY
ANDDIGITAL
PUBLICGOODS

6HYHUDO UHSRUWY IURP JRYHUQPH QW P@Q\G FRFPVEDBIPQ FVKBIB L
message that sustainable development can be achieve d using digital technologies.
7KH UHSRUW 'L JdigWikatdn totbNsteinAbility, 2022) calls for using digital
technologies to reduce greenhouse gas emissions and resource waste in the agricul -
WXUH PRELOLW\ LQGXVWU\ DQG HMUPHWIVNH FRBALRUW D QKM DUMIVRHD U
PHDQV WR DQ HQG IRU VXVWDLQDEIOCGHDWOD QWK R UPHDSRULRQ E6 WPKH &RDO
IRU 'LIJLWDO (QYLURQPHQW2D® 6 X pnasbntstab &ctidd [pMh\that
includes impact initiativesto mMmMDFKLHYH D VXVWDLQDEOH SOMXKMHHVE LQ WKH G
DUJXHV WKDW GLJLWDO WHFKQROIRQ ILHFKPXYMWQ $ COD\LPDNHH QR ® W U
LQ WKH (8 EMuenchetal., 2022) 7KH DXWKRUV FDOO IRU D -WZLQ WUDQV
DJLQJ GLJLWDO DQG JUHHQ WUDQVLW MRKHA VIHR X0 MDFHH R BV © \RWK WU

ALIGNINGDIGITALISATIONWITHENVIRONMENTAL
ANDSOCIALSUSTAINABILITY
$LPLQJ IRU VXVWDLQDEOH GLIJLWDDULDMWWRQ (P RWYGFD B VHPLQZL §
HQYLURQPHQWDO DQG VRFLDO VXVWDLQUDW®WLOLKH @ HDMW LW AHRHWHHAW
RI SURGXFLQJ DQG XVLQJ GLILWDPLOHFKWROEJ\WLRBEYRWRIEKDUG
ZDUH SURGXFWLRQ UHGXFLQJ HQ'
/l/<quote> consumption, decreasing elec -
tronic waste, and avoiding the
need for frequent replacement
Rl GHYLFHY DOWRJHWKHU 6HI
the positive impact of digital
WHFK QRORJ\ PXVW EH PD[LPLVE
E\ XVLQJ LW WR gopdflsKLHYH WKH
and targets of the United Nations
/l/</quote> Agenda 2030.
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E-Q WKH VKRUW WHUP WKHVH WZR REMHMPMLM\YWVSHDR) BHHPKFRP S
QRORJ\ LQGHSHQGHQW RI LQWHOOH~NWXPW BDW SYHHWWA KUIHW K W/ D
FRPSDQ\ SURYLGHVY D SURSULHWDU\ VRZIWUHZBH UH VRIXRIGXFAWRBU WK
is available under an open source license. It is th e resulting software tool or the
EHQH4WYVY RI D GDWD DQDO\VLVY WKDW R DVWKW HRJO JRRM. WWKKFHY RAF MAK\VH
openness of the raw data.
E+RZHYHU GHFLVLRQ PDNHUV DQG VXWWMHMHLQBEILIDOWWO® LH B WU W Q
HI[SHUWV VRPHWLPHY HUURQHRXVO\ IRUWHMV WVIKIMWQ WQ D/VOKW FO RQ
access to the original source code of an algorithm and to reuse a programme with -
RXW WKH QHHG WR SXUFKDVH WKH UHQHHDYDQWR WRMZEUB LHINVH Q Qt
WKH ORQJ WHUP LQWHOOHFWXDO SURSH
-PDJLQH D FRPSDQ\ GHYHORSLQJ D V\VWHP
KHOSV D FLW\ RSWLPLVH WUD]F WR UHGX
KRXVH JDV HPLVVLRQV 7KH FLW\ WKDW |
services benefits from improved mobil -
LW\ PDQDJHPHQW DQG UHGXFHG DLU SR
/ll</quote> However, other governments might either
QRW EH DEOH WR D*RUG WKH OLFHQVLC
GR QRW ZDQW WR EH GHSHQGHQW RQ WHBRQR®RH \WR P QWHLCH V
OHFWXDO SURSHUW\ ODZV WKH SRVUWIGYHLMB G VW R F KMKRYRIVY RS
green transition is limited and important public se  ctor institutions are hindered in
EHQH4WWLQJ IURP GLJLWDO WUDQVIRUPDWLRQ

/l/<quote>

THEVALUEOFDIGITALPUBLICGOODS
7KH 81 UHFRJQLVHG WKH YDOXHLRMDROSBQ &\HDDIPW @ DROHV BY W D
GHYHORSPHQW LQ WKH 81 5SRDGPDS IRUBHFIWWIND ERRISGUDW LI
HUDO 7KH UHSRUW SRLQWYV RXW VDKHWHWVAHQ W DDOS XE@ XIQFO RARER
WKH IXOO SRWHQWLDO RI GLJILWDO WHKIFKR WE&R J&XWWDQE® SHOWD ' HR'UH O
RSPHQW *RDOV 6'*V 7KH FRQFHSW RI L®IGIVY. RRQOWIKHE B ER QRRIGR
XQGHUVWDQGLQJ RI SXEOLF JRRGV WKDBAR ®WU KDYRDFAHVO/XWBRE O H
WKHP DQG QRQ ULYDOURXV XVLQJ VXF
GRHVY QRW GHFUHDVH WKH YDOXH IRU RW
ESFFRUGLQJ WR WKH 81 GLJLWDO SXEO
include open-licensed digital artefacts such
as open source software, open data, open
DUWL4FLDO LQWHOOLJHQFH- $- PRGHOV
/l/</quote> DUGVY DQG RSHQ FRQWHQW $GGLWLRQD
public goods must also adhere to further
requirements 3RPHUDQW] DQG 3HHMKH 'LJLWDO 3XEOLF *RRGV-$OOLDQFH 'l
OLF *RRGV $0O0OLDQFH Q G KDV GH4QHRBLQHQAK HYVKLIHAD ¥ R/ RVWAZIODUW G
SURJUDPPH D GDWD UHSRVLWRU\ DQ $- PEBH®R QWU ®HGBE® D VW D (
GLIJLWDO SXEOLF JRRG $FFRUGLQJ VOR FVYRR B U GBMDI)FE DW G' L J'I3We O
'LILWDO 3XEOLF *RRGYV $OOLDQFH GQ GGYDQ@FHVYWHMH SX*B/OLF JRI
uses an approved open license, (3) has clear ownership, (4) is independent of pro -
SULHWDU\ FR P SiRvQ\dabd documentation, DOORZV H[WUDFWLRQ RI GDW

/l/<quote>
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DGKHUHYV WR SUL iéBlighe®Wwith Yechnical standards and best pract ices,
and GRHV QR KDUP E\ GHVLJQ :LWK WKLV GRR®LWDRE& SRWHWDO SX
tial for sustainable development within the public sector.
EBVLQJ GLIJLWDO SXEOLF JRRGV JRYHUQRHRIQY @ALUHWE® s X\ERD EKX
LQIUDVWUXFWXUH VXFK DV HOHFWURDMW b HGHKQDMLMAH BWDRQR Y RV
LQFUHDVLQJ WKHLU GLJLWDO VRYHUHLQQMhau®Pa@Bari@RZHULQJ YHQC
:LWKLQ WKH ERXQGDULHV RI WKH "3*6[EVWWRHQU KIRZQRXBPHV W U I
OLF LQVWLWXWLRQVY RU WKH SULYDWHRWHFWVRRGPDVKNH3IP&QG DG
criteria enable government actors, researchers, ent repreneurs, journalists, and cit -
LIHQV WR DFFHVV WKH WHFKQLFDO DUFKLWMWODVWXIXEDQBE JURHX&W IHR
VXVWDLQDEOH WUDQVIRUPDWLRQ )RK HDRICBWWRE BLVWUPFW
"+-6 LY DQ RSHQ VRXUFH VRIWZDUH XVXGWLL D QX RG HY HWHRCB\L KD J
HIFLHQF\ DQG WUDQVSDUHQF\ LQ WKHFRHDW WK H § B1 WGE B RHWLRI)
SRUWYVY VHYHUDO 6'*V DQG LV SRUWUD\HG HJX VWKUW\ 'D ¥L MWD OX DXEQ/L
all the requirements listed above. The researchers developing this platform at the
8QLYHUVLW\ Rl 2VOR KDYH HODERYDGLH GW.POGW WK @RIORZ WKH O D WHV
to the concept of a digital public good  (Nicholson et al., 2022) $Q RYHUYLHZ RI KRZ '"+-6
FRPSOLHV ZLWK WKH QLQH UHTXLUHPHQW W RH X Kok 36HLY SURY LC
Public Goods Alliance, n.d.) JRU H[DPSOH WKRURXJK GRFXPHQWDWLRQ -QGL
YLGHG RQ *LW+XE LQ YDULRXV ODQJXDJEVHImMFFE VR UQWIMWKLARI QNI W |
PHGLFDO VWD+s DQG VRIWZDUH GHYHORSHUV

DIGITALPUBLICGOODSANDDIGITALSUSTAINABILITY

1HZ FRQFHSWY DQG FDOOV IRU DFWLREDLR JRKRH ¥ RBQMAHHWHRJIJ G L
LQJ )RU H[DPSOH WKH 'LJL\@plawieDheV '§ OOWDQFHXEOLF *RRGV
Charter. It provides recommendations on how organisations  should start and maintain

GLJLWDO SXEOLF JRRGV RQ 4QDQFLDOFRSHRQ@ WA FOHIXH O/VQ G (PRIRB K @
LW SLFNV XS DVSHFWYV RI GLILWDO SXEBHFQ RBRIGWH OVKIHNG KLIYW KDHO BRIQ
WH[W RI GLILWDO VXVWDLQDELOLW 6\VDXHGPYX\HW DDPROELQUW\ UHVHLC
ORQJ WHUP PDLQWHQDQFH H*RUW GLVVRLD BGWYRUWHRERWG/IMWH E X
DQG LPSOHPHQWLQJ D JRYHUQDQFH IUDPHZRUN WRRLWYIDWH ULV
E7KH FRQFHSW RI GLJLWDB®xMXAHW B vQeRdem@assés\three levels

RI LQWHUDFWLRQ WKH GLJLWDO DUWHNVBIPW D Q& WY XULPRSXOQ.G DQVIL R RR/ VI
VRFLHW\ DQG WKH SODQHW 7KHUH DUHHI RXW ARQ GL \&LRIQW DVOK D WWF
IDFW WR EH QDPHG DV GLILWDOGRVRWWOHYBEDHDOLW\ RI WKH VRIW
G D Wtransparent structures, 3) VHPDQWLF GDWD GDWD LV PDFKLQH UHDGDE
PHW D G D W@® disiliutad location. In addition, the individuals and organisat ions

SURGXFLQJ DQG XVLQJ WKH GLJLWDO COWWLRERWY KkRWQH MARL R-Q0O/4 O
open licensing regime, shared tacit knowledge, SDUWLFLSDWR WooEXOWXUH
governance, and GLYHUVL4HG IXQGLQJ )LQDOO\ WKHG-PPRMHMIDWWRQ RI W
DQG LWV HFRV\V W toRtrikube\fo Bufainable development.

E7KDW XQGHUVWDQGLQJ RI GLJLWD @ K XMWDERQ@EH SWWRI 4 EFNVIZWDQ
OLF JRRGY %RWK DGYDQFH WKH 6'*V ERQWX BJRIW K LHU[IS HRFSW QK LOJLKF H (
TXDOLW\ DQG EHVW SUDFWLFHV -Q DGRKLSVLIREG WK BHE P BV RIZR) H
SULHWDU\ FRPSRQHQWY JRRG GRFRPBQWDWIRQDFRM\RLE LEORRMSOLD
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ZLWK SULYDF\ ODZV DQG QR KDUPDEQDEHNLUY\ GIGIEW B ODWOWW H U L
RI D KHDOWK\ FRPPXQLW\ VXFK DV D EHRIDGGRQID GLWDIWIILEG WIL R Q
VNLOOV DQG H[SHULHQFH IDFLOQ® DRREQ RY HWDYMNQLFH PHWKR QL DP \

TOWARDSACOMPREHENSIVEUNDERSTANDING

OFDIGITALSUSTAINABILITY

5HVHDUFK IRFXVLQJ RQ D FRQVROLWGDWWHIEL @ BEH®L W ®IQIG WEBL
SXEOLF JRRGV HVWDEOLVKHV D FRKHUHLDNF \WMHUANZRUFY RIVWEKR W IK HF F®
FHSWV 7KLV IUDPHZRUN IX040V WKIRGRJIOQHW VRIQ YRUQRISW R HWFHTD
DQG HPSKDVLVHV WKH EHQH4WYV RI |UHKMHRONV YD YRU RXEBJOWRGE L HAMW D @ KL
IUDPHZRUN DOVR KHOSV WR WUDQVIHUGDR B MWL ¥ OWLIHW H LDRFPVRWQRI DVQ B M
JRU H[DPSOH WKH 3XEOLF ORQH\ 3SXEOLERHRGRIWDRPYSBDLHRXE\ WK
GDWLRQ (YRKSIHY LQVSLUHG PDQ\ DGYRFDWHV RI )UHH 6RIWZDU
FDPSDLJQ LQ SROLWLFV 6LPLODUO\ :LQL PHELMSTHURDWR IRSBERU YV
up the educational content of public broadcasting :LNLPHGLD . These activities

VXSSRUW SROLF\ PDNLQJ SURFHVVHVHAW DLQGWSKHIR 8L GHVDSO UQ@H. K
WKRXJKW IRU SROLWLFDO GLVFXVVLRGLPAWDRLQX QW DMKID EH DWW U
digital public goods, governmental adoption of thos e features can be accelerated,

LQFUHDVLQJ WKH EHQH4WV RI GLIJILWDOLVDWLRQ IRU \/SFLHW\ DQ

ABOUTTHEAUTHORS

/I DDWWKLDV 6W¥%BRHRUHVVRU DQG KHDG RI WKH —QVWLWXWH WRW BN BROXLFLEHNWWRSF KB R QW RWKMBW LR Q
%HUQ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHYV

/I DDUNXV 7LNGHHQLRU SUDFWLWLRQHU IRU RSHQ VRXUFH N B HNFIDRUH 7W QWK R U-FODAMVLLRMOX RVIHW RH 3 X E C
%HUQ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHYV

/Il Dasmin Nussbaumer LV FR OHDGHU RI WKH '"LJLWDO 6XVWDLQDEEGHFWRE DU YKIRR YRV WLRX\WH WKW 3 XE
%HUQ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHYV

//l DOXULQD :fwSh UHVHDUFKHU DW WKH -QVWLWXWH IRU 3XBQLFQENHWRUWURRQ¥$BOR B ® L6AFQ HRQ AMHK/H %
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FROMDIGITAL
CANNIBALISM
TOANEW
FOODPYRAMID

+RH&DQHSHDFFRXWWDELOLW\H)UDPHZRU
&KDQJH %LIJH7HFK VH5HODWLRQVKLS
ZLWKH6WDUWXSY LOHWKHH*OREDOHG6R X\

:KHQ 3DNLVWDQ ZDV QDPHG WKH ZRUO® WUIRX U WHKHO D Q@ FHHV W HHF[K
QRORJ\ VHUYLFHV LQ ORFDO VWDMHKROBGHDWWUHMRSE K HIX G-\

YDOLGDWLRQ RI WKH TXDOLW\ RI 3DNUHWDRWY-%WWHBEKQRQRI\ WDOH
<HW PRVW LI QRW DOO RI WKHVH H[SRIUWW Z%IIUH7RIGR\ BRDGH S
SURGXFWV UDQJLQJ IURP VKDUHG VHUYMWHFEDHHHWRHPDHODW RG] V
PRUH ODQ\ RI WKHVH H[SRUWY TXDOLI\ BVO OWR ZLW HFKH RWUH AKX 8§ & R
VI\VWHP 7KH YHU\ QDWXUH Rl WKHVH WHFKWVORQRIHH[®PQYWNVQ IV R (
SODWIRUPV RU DV VWUXFWXUHG RXWSXW PXRWP RB0D F©®%XY LKRHXWHIURF
WUDQVODWHY LQWR KLJK YROXPH LGRRH SV IZAHG B R GOBX HARZ YW HA4
from la-bour-price arbitrage. Countries with weak |  ocal currencies will remain attrac -

WLYH WHFKQRORJ\ WUDGH GHVWLQDWDRQVRIRWK% §JXEXNKH VY LRUW K
since 2019, the skills in ques-tion have been on th e path to at least some automation

7KRPSVRQ .But, has enough been done to address the imminent  displacement

(Holzer,2022) DXWRPDWLRQ ZLOO FDXVH" :KDW LV %7 VHURGIH LQ DOO W
GLDU\ LQ WKLY VHHPLQJO\ VKRUW WHUP FDQQLEDOLVWLF H[FKDQC

THEIMPACTOFBIGTECHONTHEGLOBALSOUTH

7KH UROH RI %LJ 7THFK LQ WKH *OREDO BRXWKNGWD HYWEH QX6 V

EH\RQG LQWHUPHGLDU\ SDUWLFLSDWR\RW DUKEH WX DUH PONGIYEFREX WV

DWWUDFWLYH IRU %7 ZKLFK FDQ EX\ VWXPTBLRNHW VA U YH WHFY FKKHFK D
UHWLFDOO\ WKLY FRRSHUDWLRQ J$HURW @H\VF IDQRDW MUWEBWQYH BUD
jobs, and much more. However, there are considerabl e downsides in the collaboration:

%LJ THFK LV D VHOOHU EX\HU LQ5XH® MRHRW H QBWs B RYOH UV K WH/D RxHIQ
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ZLGHQ WKH 1RUWK 6RXWK JDS EXW DVLF WRVEHHSHQIVWVHMULRDHERRQ R H
XQFKHFNHG IDLU XVH RI WHFKQRORJ\ PDOEHPKEHRO PRIQHNBGW R D
well-informed users and builders, and something tha  tis paid for and built on data
DQG UHVRXUFHVY RI WKH H[FOXGHG J
PDMRU4PHHVWY — QWHUQDWLRQDO

Bz Teelh 1S & Sellzr, BUyeEr, &OXE PHPEHUVKLS ZLOO EH OLNH D S\LU
influencer, and driver.

scheme where, to gain access, each stra -
Its current role not only threatens

9 e (e Neril-Semi e WXP WROHUDWHY GDWD H[SORLWDWL
but also to deepen GHVLJQHG SURGXFWVY DQG H[SHULHQF
socio-economic fissures. E%7 V SULYDF\ DEXVHV DQG FRQFH
about its role in commercial surveil -
lance $PQHVW\ —QWHUQDWLRQDO 2YLGH
, unapologetic neglect 6WHFNORZ HW D® QG D 1RW -Q 0\ %DFN\DUG GDWD |
DIJHPHQW DSSURDFK LQ W#vH RO R Edl® addrionél guestions about
KRZ LW DEHWY FHQVRUVKLS DQG XVHV SHWHREQDD BRWD LQ WKH *O
2022 ORUH GDPDJLQJO\ QRQ UHSUHVHQWDWUB W H RYL.AKQ R A QUARY SEKR/BO D
VHOI VHUYLQJ DIJHQGDV DW WKHWMKkDPH QVKHHRHEL WA FTHYVUUHYHUHQ\
attitude 6wHzDUW towards regulators as purchasable /RUHQ] DQG +DUZH teoh-
QRORJLFDOO\ LUUHOHYDQW REVWDFOGHY VW KH) @GR DIVA B@ X W KR | Wh
LOQVHQVLWLYLW\ WRZDU GKN DORFPDDOKEQYAGDOQWILB® PLVGHPHDQRXUYV
LQ WD[DWLRQ VKDUHKROGHU ZHDOWK DQGHPRR&#HBsRO\ VHHNLQJ I
VHW XQKHDOWK\ SUHFHGHQWY IRU *66V DDNIRUHQO RIFQ PHHRXEWH FU t
SROLF\ WR IXUWKHU DQWL FRIUSH\W L Bhor¥terngsiohD magLakdH V
=KDQJ DQG 4QDQFLDO PLYWNRBRGDREHPHQW

AGUIDETORESTRUCTURINGRELATIONSHIPS

IHYHUWKHOHVV WKH UROH RI %7 LV QRWG6NQDVIHI 8 R WQMHX DWW LYYLHF \ QRS
RI D KHJHPRQLF V\VWHP :LWK VRPH EDVRMSBKLS ELBDHNVH @/ BH DQGD W
*66 FDQ EH UHVWUXFWXUHG LQ D ZD\ WKDW KG RRIXWKR B/LYQ BEBHDYE W F
FRQWULEXWHY WR D KHDOWKLHU WHFKQRORJ\ HFRV\VWHP RI *66\

As of 2021, 2.9 billion people had no internet acce ss, almost 96% of whom were in

developing countries -78 1RZ DGG QRQ QDWLYH GLJLWDO XVHUV P
populations 6PLWK .HEHGH HW D®RRQROLQJXDO DQG ORZ OLWHUDF\ SRS
$ $- , and those who live in territories with non-repres  entative governments

(Shahbazetal., 2022) 7KHVH FRPPXQLWLHY DUH LQ5XHQRMARDQE IVH® E\ WHFF
JLJV IRU FROOHFWLQJ GDWD IRU ODUJHVMODIYENHDYH PWE HDNU EXW KR\
E*66V KDYH D EHWWHU XQGHUVWDQGLQJ RIWHKH\YMW BURE® HDR\NG W |
FXOWXUDO LQWLPDF\ 7KHLU XQGHUVWDX @L®G R | SW K # HIDFGHI WIKIHNV
UHVRQDWHY ZLWK ORFDO XVHUV HVSHWLISRZMULROY XY@ Q HDD/ENDIHQ FU
QHDUO\ RI 3BDNLVWDQ V SRS XO DWKL RIQL FFDWQ IQRWL WH/DGREFQLROBRO L
SDUWLFLSDWLRQ +HUH 3DNLVWDQDVH VWEFHY W 3WRWD OLRVKIUY b ;
\HDUV LW HQUROOHG PLOOLRQ FRMOQHREY ARPG ®RD MKMWV UHILVWHUF



079

WKH SRUWDO PLOOLRQ KDYH DFWXOE0 OP EHG@\ ENM\PROIYRG 30
WKH SRUWDO ELOLQJXDO DQG VLPSOGIVMIVLOKRZYURROPW QW6 V7 OUM V
EHWWHU SODFHG WKDQ %7 WR PLUURU WIRFIL B URFRXFR\P MR X K QIR V L
DQG XVHU H[SHULHQFH $QG JLYHQ WIDISISW RMRFK OHLYHRH WRIZDQ GW K
problems such as censorship and internet shutdown, is pragmatic (Nadeem, 2020) .

E+RZHYHU *66 FOXVWHUV DUH RUJDQLVHIGGD IDRXQE\ZKIRP ZLOO E
rather than what is needed. When Venture Capital fu nding runs out, so does the

IRFXV RQ EXLOGLQJ IDuHUbGA . I8rAdRDX akEsvtop-down dicta -

WLRQ LQ SURGXFW GHYHORSPHQW IURPDLW YRIMXWRHGY RQKKRRBUH Q
WR PDNH D ODVWLQJ XVHU H[SHULHQFH MRHKIRWHK RZAKHRR ZKHRH EDWR R W
FURVV D KDUGZDUH WHFKQRORJLPADR® EBHBR®WH X \VOHWH U@ RV KEHU 4 E
SODFH )XUWKHUPRUH LQ WKH *OREDZDURRQWKYV HRQ WGW YLWR @& XILLG
ULJKWVY XVXDOO\ IRFXVHVY RQ WKRVH ZKR) ROR HIDF@®\OK D M ¥ RDXKFUFRHHWV
DQG ZKR DUH SUREDEO\ PXOWLOLQIXDO 5UEWDQ)RXDHYE D& HRQW V

7KH PDUNHW IRU FUHDWLQJ VDLG EULGJRY K\ Q8 LEFIDWH BHKAHK 48X UGIIH D E
KDYH EHHQ SURYHQ WR HQDEOH |IDDWHB Q1 FIROYXR P16/ \8 DUW IFABHD G\ DFW L
LQ ZLGHQLQJ WKH PDUNHW ZL W K. §Gor-bik dBQt Gow tbPriakerttiem

VFDODEOH" 2QH ZD\ LV WR UHSOD R DMKM IQH S R Q IG\W QR\Q L&KI5 | IRRG W
KDYH LQLWLDWLYHV WR WLPH ERXDIR QT YROWWYHREG \HOI | WHKRLS L
DUH WKHQ UHFRQ4JXUHG IURP SDVVLWIR BHF@HAFH B D UMM Rl SIKQW VW
FR FUHDWRUV DFFRXQWDEOH IRU \WMYWRWNWRQW KGHRARQ F BGR.B X'\ DV LENQ
DGYRFDF\ DQG FDSDFLW\ HQKPOBFPRHQWRXBIBGDMVER\QDOVR KHOS

WR WHDP XS ZLWK %7 WR IXUWKHU SRSXODULVH JUHH DQG 2SHQ 6R.
6RIWZDUH )266 LQLOMIAURIVWRHW HLIWWXKEHPHUGKIHQMWRVRIW )266 )XQG SURYLGH
WDOHQW PD\ EH D YDOXDEOH DGGLWLRIMFWR"WKH-AWUE LWRE R B W
LQ PRUH ZD\V WAKDQNBREXHHQ DQG ORRUH b3 Wi QRPLADWLRQ DG VHOR

81&(% KHOS FRPPXQLWLHV DQG SLU
DUH SDVVLRQDWH DERXW

%7 KDV FRPH XQGHU 4UH IRU LUUHVSRQWVIWKD GXPBRRVVGQRJIJLWD®W ZD
%RWK SUREOHPVY DSSHDU WR KDYH D FRAIRFZRQHURRMWS BURGXKN LQ
WLRQ DQGUPRMQWVHWRWKDQ PDQDJHPHQW DV WKH ZWDWRADWGY ORQ
%XW OHW V H[SORUH WKH RSSRVLWH URXWH ZL

De-growth cuts down on unsustainable value chains.
Anew tech-ecosystem actor $QG KHUH %7 DQG *66V FDQ FUHDWH D QHZ
responsible for redesigning VI\VWHP DFWRU UHVSRQVLEOH IRU UHGHVLJQL
the entire value. YDOXH FKDLQ LQ WHUPV RI UHF\FODELOLW\ U
UHVSRQVLEOH FRQVXPSWLRQ )RU H[DPSOH 1L
DFTXLULQJ DQ\ JRYHUQPHQW LVVXHG GRFXP
ZHHNV DQG PXOWLSOH YLVLWV WR FURZGRDIO GRMN HSUHFPRAH @/\W DRYF H \
LVVXDQFH RI &29-" LPPXQLVDWLRXIF\B U® X V¥ RXXIOHS JIRYOHDWIRZPWH QW F
ODERUDWHG ZLWK PLFUR EXVLQHVNGHHLINKX OXIWK BOIUVVNIQRLWEE W \D V7 K
HEDKXODW IUDQFKLVHY DFFHVVHG WKHN®DVURQWOFE DWD EBLNW HWRI

BT and GSSs can create
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demand 7DQYHHU ZKLOH DOVR LPSURYLQJ DFFHVVLELXEWLFORZHULQJ
UHVRXUFHV DQG PDLQWDLQLQJ GDWD LQWHJULW\ DQG SULYDF\

*HQHUDOO\ WKH *OREDO 6RXWK KDV EHHMH®MOREKWRRMRIPH QWK H 5t
21 WKH FRXQWULHY DQDO\VHG LQ WKH RGFRHNBQGERUIEWW DA4ERC
LF\ V $UWL4FLDO ~-QWHOOLJHQFH DQG 'APHRFEYVDWIQFGIDKOXE WQRQGH
FRXQWULHV IURP 6RXW&$$% LD RUYHQLWIKH ORFDO GHDUWK RI UHSU

DWLYH LQVWLWXWLRQV VX]F andeh B FKQR OHJDO

DQG SRRU UHJXODWR WautddiQebRU F HEEVQMDYH OLW
But what if we WOH LQFHQWLYH WR GHSOR\ UHVREUFHW DMREDWVIEV SU
changed the role rights. *KRVK LW LV WUHDWHG DV DQ DFWHUWKRXJK\

2:?;?223?::3; PHQW PD\ EH LQWHUSUHWHG DV SGW WIRILY WHXNWDO DW

WRZDUGY OHJDO SURFHVVHV ERUQH RWV\ZLWQHVVLQ.

E\ WKH VRFLR SROLWLFDO(HOKWH (D@GQMWKH VWDWH
%XW ZKDW LI ZH FKDQJHG WKH URWKHDQHI KRB SMRUL"WIIRQ IRUPXODW
GHEDWLQJ DQG LPSOHPHQWLQJ WHFKQRGRIW FOD\ZYURHFHVIM $ FSDQ W L
WL VWDNHKROGHU UHJXODWRU ZLWKY 1RYWHRIFLHMQAW FAE R U% 7H TDXQ GV B
UHSUHVHQWHG ZRXOG JR D ORQJ ZD\ WRRQWEWR @G LOXW RQ JL R WIHP |
OHFWXDO SURSHUW\ LWV GXHV RYHUPRWILQD WI RO XG/LL\RSQDOUR HI BDHF QW
OLFNOH DQG HQIRUFLQJ PXWXDO DFFRXQWWBEWR LSVW\H +HVB WLLW HO\LP ¢
prevent stakeholder cartelisation. This collaborati  on must be built on the follow -
ing value-checklist: 6LPSOLFLW\ 7LPH ERXQG ODQGDWHV DRDX&VFRPH 2YHU
7UDQVODWDELOLW)\ 2YHU 6FDODELOLW\

E7R SDUDSKUDVH 3HWHU '"UXFNHU ZH FDQQEW BLQ ¢IHHWVZWBW NKW X
YLVLEOH DQG QRWEWHW YRHQ@'KRVH UHDG\ WR FR FUHDWH LW D FR(
HTXLWDEOH LQFOXVLYH WHFK IXWXUH LV DOUHDG\ WKSUH

ABOUTTHEAUTHORS
/Il NayyaraRahman LV D WHFKQRORJ\ PDQDJHPHQW SURIHVVLRQDO JIRFAXQ/HG 6KH HWKLWKHD QG SURFHVV H

UHFLSLHQW RI WKH -78 3URJUDP (QYR\ $ZDUG LQ UFK (GBR &DW\ EBHH/Q DF WQ GHI RY HIHY/MH@FH R
THFKQRORIJ\
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DILUPL]L ) Takethe hammer to the rent-seekers. 3UR4W E\ 3DNLVAWDMUIRIGBEG $SULO IURP
KWWSV SUR4W SDNLVWDQWRGD\ FRRDPPHU WR WWBNH@WH HHNHUV
D81&7$' 2SHQ VRXUFH VRIWZDUH FRXOG ERRVW -&UNEFAPVpott. LQ GHYHORSLQJ FRXQWULHV

KWWSV XQFWDG RUJ SUHVV PDWHULDG ERRQY W RXWFMWHFRN RZ BHHY FBROSLQJ FRXQWULHV VD\V XQF
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$H1RQ ELQDU\H$SSURDFK

7KH ZRUOG LV IDFLQJ HFRORJLFDO DQ® WRNH Y @ KHHRW GPQW RRQK RFXK L
VRFLHWLHY FDQ EHFRPH JHQXLQHO\ VXRWDDGLEOB FKD@M RWDPD
EHFRPH D ZLGHO\ GHEDWHG WRSLF -Q WK N XGW RUQDHE YR Q
HFRQRPLF VA\VWHP UHTXLUHYV UDGLFQO FSHKPROH ER DABRIUWQRYVIP D
Transformation also concerns business.

E3HUKDSVY WKH PRVW UDGLFDO GLVFRXURUPWKWDLRLWR QR QWRPIODGYH \
E\ GHJURZWK 2ULJLQDOO\ GHIJURZWR IBGX¥XRWERGQGWRXDODURE BFIW |
DQG FRQVXPSWLRQ %XW D PRUH UhBHM@MS &HDO@QMWMVRE R DMWIWDRQLVORF
ULQJ RQ DOO IRXU LQWHUUHODWH® G QW DUIDHQN RFWR RRIVOZEWIKQQ D
VRFLDO VWUXFWXUH VRFLDO UHORWLRIQW US$HR\E U AD\O HY @HIGEIH)L. QD
JXLGHG E\ JHQWOHQHVY DQG FDUHLWR ZKHDUGEPR Q L\RRXAMLOAWZ\L PWRK IHQ LIV
DQG ZLWK &RMXWHYHQ DQG 1HVWHURADsuch, degrowth has begun to

DGGUHVV WKH TXHVWLRQ RI EXVLQHVYV WRIHUH G LER BBMURRY WKK HQL G H
WKH EXVLQHVV GRPDLQ YDU\ IURP LPDVLQHQY FRDX\W & 18 RRRZ ©/IKN E X\
TXHVWLRQLQJ WKH H[LVWHQFH RI EXNWQ®MNMWNUIR@DD GH JIWR & WIR WIR F
and Robra, 2022) . Transforming business into degrowth business mean s rethinking

DOO EXVLQHVV SUDFWLFHYV WKDW FRQWHNU QR@WDMDXQNHG N RFRHWK D (
advocates, leaving conventional business behind alt ogether as a form of organisa -

tion means placing hope in alternative forms of pro  duction and distribution such as

FRPPXQLW\ JDUGHQV DQG IRUDJLQJ
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E:KLOH WKLY UDGLFDO UHWKLQNLQJ RREMXWBGLIQMW M UBHMVFMWALF A R GYDH/
VDWLRQVY DQG UHVHDUFK RWKHU YDOXIE&E OYAMVD D Q GAX RW W KRXH K @/LV
KDYH EHHQ 5RXULVKLQJ LQ SDUDOOHO WIR @BDWNWKRHWWKORPHQ GL
EHJDQ WR FRQWHPSODWH WKH UROH RI XXV H@HMNVZKDW LV HQF
DQG -DHJHU (UEHQ 1LHVVHQ DQRWKFHNHY WKH UROH RI FLUFXODULW

close resource loops and keep materials in use

/ll<quote> DV ORQJ DV SRDXzHBE OH *HLVVGRHUIHU

et al., 2020) . The dialogues between degrowth

business and other approaches to genuine

EXVLQHVYV VXVWDLQDELOLW\ KkDYH QRW EHH

LQHQW DV WKH\ VKRXOG EH DOO WKHVH

DLP WR XQGHUVWDQG KRZ D VXVWDLQDEC

/lI</quote> can be achieved, even though their philo -

VRSKLFDO DQG LGHRORJLFDO XQGHUSLQ
‘H LQYLWH RXU UHDGHUV WR MRLQ XV RQMWHKBGEIFWR EXVLQWYHYV
WKRXJKW ZLWK PRUH UHDOLVWLF ZD\V RIQREOGBUHEREKLQI RS
ferent traditions and imagining business transforma  tions as an imperfect and even
FRQ5LFWHG MRXUQH\

&RQWHPSODWLQJ D JHQXLQHO\ VXWWNHQWEI® HREXV RQ ISVYWH \PHDOQW L Q.
OLVW RI SUDFWLFHV LW ZRXOG SURGX®8B VRXQUWD dRAD WXRDLOQ WHDBG!
UHQHZDEOH HQHUJ\ DQG EH FKDUDFWH WRHCHB\RZDOM KV KUD U FK |
DQG VR RQ —-W LV QRW D IXWLOH H[HUFIOXH YWARWLCPLDRID GIHZ E R WL Q HBVHWU
ZRXOG ORRN OLNH -Q RXU UHVHDUNWNK]EQH®HJU R DWW KF LEX\KIODHM WV |
ZH QRWLFH WKDW VXVWDLQDELOLW\ R ENQWRDWHE RHQMH M X B K @H X!
As teachers, we notice how presenting business in s uch terms is liberating for stu -
dents passionate about societal transformation.
E<HW LQ UHDOLW\ LW LV KLJKO\ XQ ®ISN\H D O @/ RADKWR \EHX FLKQDHUDVFHAVH E
WLFV DW OHDVW QRW ZLWKLQ WKH |UDBRBHERSNVDIOD J WRZ\W W HRRJ LY R ™
ZKLFK EXVLQHVVHYV PXVW FXUUHQWXLROBWMW PWHDBDN WHDBMKO$SWER KD
DQ LGHDO LQ PLQG LW DSSHDUV IUXLVMEIKKDOWRU WHSHHHF W RR)QY W R D GVIKW \
RI LWV IHDWXUHY FDQ EH DFKLHYHG LQ SIUIRFPWGBHOVR® UIHY HL YW ERF
LPSRVVLEOH WR EH D SHUIHFWO\ VXV IDQKY SEDH W R BNX FFHRUH DNLX/ W
DW GL*HUHQW WLPHV ZLWK OHVY EXWOWBY&DPOR\SRIDRXWU FUH\D G
FDQ HPSDWKLVH ZLWK WKLY 7R EH D SHUMBW GKDROOWDRUOOQE ON E
EHLQJ D SHUIHFWO\ VXVWDLQDEOH FRWQR/ ¥FRQW L GKILM-QY WBEDW L¥FX
WDLQDELOLW\ LV QRW DW WKHWWBER W IRLW¥YH RDISH WDDHW RU VWU
E-QVWHDG RI WKHRULVLQJ D VXVW

/ll<quote> business, this contemplation leads us

to see such a business as a process of

navigating capitalist and diverse land -

scapes 1HVWHURYDThe landscapes

DUH GLYHUVH VLQFH FDSLWDOLVP GL

FRXQWU\ WR FRXQWU\ DQG DOWHUQDW

/l/</quote>
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LQ SDUDOOHO ZLWK FDSLWDOLVWLW¥F VKELVDMRKQWHW LMW VF BDDQGDVW B XH
E\ WULDO DQG HUURU GL]FXOW FKRLFHWXDQGH)RD @KH MR >¥W SW
QH\ ZH DGRSW QRQ ELQDU\ WKLQNLWH5 HAWDGE \LQ K1LLGHNVLQI ID EXVLQF
LQ HLWKHU RU WHUPV VXFK DV GHJUREKEVWR ) RW FXH JIRRY WKQ KU J K
WKLQNLQJ LV D PRUH JHQWOH DQG HP SIUWRRHRWIHF VD' & RIDFK RADK D\
the path of transformations rather than not engagin g with them due to a belief that
SHUIHFWLRQ FDQQRW EH DFKLHYHG QRLDO\L QR QWEH D BV\WRKVHH EXVLC
as combining some degrowth business elements with m  ore conventional elements
LPSRVHG E\ FDSLWDOLVP VXFK DV WKH QHFIiE WRFRDNMW HOIDR 4 W
WLRQ RI HOHPHQWY FDQ ORRN DV IROMREM VWDROOSUHRRW RERKVDOQH
non-growing /LHVHQ HwW D@nd might instead look for alternative spaces out side
capitalism, such as working with activists or like- minded organisations (Beyeler and
Jaeger-Erben, 2022) . This approach also invites us to see growth ina more nuanced
ZD\ QRW DOO W\SHV R W@XYRRZMW &vB Q H ¢&eD 14 v wiHterrre f more
FRQYHQWLRQDO JURZWK H J QX P EHUW RAIDEDFQ R\\H HV RAWKUIRG X
QRW QHFHVVDULO\ OLQHDU DW VRREVSEHOMOH EWVLWY MLVHHIRU WKH
ness to grow while at other times not.
E:LWK UHJDUG WR WHFKQRORJ\ ZLWKLG WWKKHBR VW B URRZWKY GR § ¥
WKDW WUDFH HFRORJLFDO DQG VRFLUD« I LGNIWDHEO Wh®R @x YWWRI DN H F K
DQG SURSRVH ORZ WHFKQRORJ\ DQG KLUOIK@AUOHOWEELVHG I XWXUH\
UHDOLW\ LV PXFK PRUH FRPSOLFDWHG KHXXHAXOHRKQIRIWVN DKW HP |
GLIJLWDOLVDWLRQ FDQ KHOS RS®G P DVFH ON KVHD WNAHWRIHH R HLUQ W 1B (
DQG UHGLVWULEXWLRQ RI JRRGV 7KLV RISSWILE IWIONV ER Q VQHH[MG R IW
its limits: considering questions of ownership and  data protection, and keeping the
JRDOV RI GLIJLWDOLVDWLRQ IRFXVHG/ RQHYR HIVHRMROPCE IQQHH GV IR |
DQG ORZ WHFKQRORJLHVY EXW WKH SURFH\WGVL RIWVMDRUY QW R LAK
DSSURSULDWH LV UHSOHWH ZLWK XQFHUWPD@WLR@GRXEW DQG FR

ENGAGINGINDIALOGUE

7KH FRPSOH[LW\ RI WUDQVIRUPDWLRQ VZH FRSODWMCKLHMAIGF CDERGY B HUHXT X
LQH FRPPXQLFDWLRQ EHWZHHQ GL*HUHQWWY¥BRRDELRILWXRXIKMOD
DV EHWZHHQ DFDGHPLFV DQG SUDFWLWLRWY WKD WROOR U WXQDWL B\
IRU FRRSHUDWLRQ DUH PLVVHG RU WEHBRUHHB®KRWHQWHDWKIHYJERW
LV VKDUHG WKLY ODFN RI HQJDJHPH®&WVLKRKRXNHWH & URUGRXGE XVFLWY 1L 'Y
KDV EHHQ QRWLFHG E\ VFKRODUV ZKR LQDQWH GWQWRPH\SDRWH P
futures (e.g., Dzhenghiz et al., 2023) ORUHRYHU DFDGHPLFV SUHVHQWLQJ WKH LG
XQDFKLHYDEOH ZLVK OLVW RI SUDFWQBHYUW R WKL RID@I Y DROL KW CBLA
WKHP R UDWKHU WKDQ LQVSLUH DFWLRQ

E)RFXVLQJ RQ WKH SURFHVV GHPRQVWUDWHYV
and understanding towards the challenges busi -

QHVVHV H[SHULHQFH 2IWHQ EXVLQHVVHV DUH
the nuance and downsides of their practices. Too

Dialogues should focus
on multi-party conversations.

often, the temptation seems to be to view busi -
nesspeople as beings mMZKRVH OLYLQJ KXPDQLW\ KDV E Hptrat KRURXJIKO\ H
s  while romanticising other forms of organisations s  uch as cooperatives and
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FRPPXQLW\ JDUGHQVY 7KH UHDOLW\ LV RXHFHKYW REER RRPBQHYDQG
tion to organisation, as does the constellation of  practices, worries, and attempts

WR QDYLJDWH FRPSOH[ DQG GLYHUVH CLRLQGYFDBPISD WK\ BPORAZ0 IR
XQGHUVWDQGLQJ DV ZHOO DV HQJDJLQQOILQLGRLORYXIHQYYRANYBH |
PHQW FDUH DQG FRPSDVVLRQDWH SUHWYVQRE PXICOMIR $DOHWVV KR
conversations where academia can present its ideas and ideals and businesspeople

FDQ VKDUH FKDOOHQJHY DQG FRQW WG WHWMLR X WOQKHNH\WHH 2B UGN
JHQXLQH VXVWDLQDELOLW\

NEARLY HALF
OFTHEWORLD
ISSTILL
OFFLINE
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WAYSFORWARD

1RQ ELQDUN WKLQNLQJ LV PRUH WKHRIUW WHAXQO HWXWHW IRUDH WH.C
VLWLYH WR FRQ5LFWXDO SUDFWLFHV XGCOWROEBR@HERBPMRYE VDPH VS
RI EXVLQHVYV -W PHDQV WUDQVFHQGLQJ IBXPQWVPY D ORBQWHRAWQJ
LQJ SUDFWLFHV FR H[LVW DQG LQWHUDVW DIQVGZHO ONBEY QVV\DQH \BR
WKH\ DUH DQG ZKDW LV XQIROGLQJ LQ WKHVWVRX®WQ B8O MW KK KWXPDC
FR H[LVWHQFH RI GL*-HUHQW SUDFWLFHV

E$SV D VWDUW GLDORJXHVY EHWZHHQ GHJURKAROKD DY G OFQ IEFHXFARIPH HF R
normalised rather than be held in parallel. Collabo rative projects can involve real

businesses, including businesses that share degrowt h scholars’ concern about eco -

ORJLFDO GHIJUDGDWLRQ EXW WKDWOD WD IVHMHENOWR O X WK RDQ/VFEXJF D
SURFHVVHY DQG GHVLJQV 6XFK GLDONRXEHN DWOHGCGSWR WHKPWW ECEDO
and perspectives on an appropriate level of digital isation that meets societal needs.
-PSRUWDQWO\ ZKHQ FRQVLGHULQJ WUPRQRAULFDWH RY RAMXK M/ K}
FRQWH[W QHHGY WR EH UHPHPEHUHG 7KHOGLDIOWHKHX& WZXH FRRS RV
WH[W RI D FDSLWDOLVW V\VWHP DQGW KW\UWHB H Y LIKMHEG\ Z\HK A XRXW U
VWDUW WUDQVIRUPDWLRQV WUDQVIRUPDWLRQV PXVW LPSURYH V
E-QYROYHPHQW RI EXVLQHVVHYV DQG DFIVGRIPRBW LR QQ RWY DH XFOX] K
WLRQ RI FLYLO VRFLHW)\ BvWHaNAbIHet aD f@tEcomng)V L.Q HV V S
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$H5HSRUWHIURPHWKHH&RQVWUXFWLRQ
RIHDH8QLYHUVLW\H'DWDH&HQWUH

-Q GDWD FHQWUHY FRQVXPHG bELOQDRQ N:RRWH*HUPDQ\

HOHFWULFLW\ WKDQ L QHiMéiahh eBal, bloX2) RX"\HVISDWH VLIQL4FDQW H]

FLHQF\ JDLQV LQ VWRUDJH VHUYHUNVQ @ ®I@FPUIER[SHFWR G B WDLQWHP

FHQWUHY HOHFWULFLW\ FRQVXPSWLRQOWRQQMNEKHDVH WRKDLWRXQ

HQRUPRXVY DPRXQW RI HOHFWULFLW\ LXQ QWHWURSWHGXREHEDIF

tion of the servers and cooling.

E)RU GDWD FHQWUHY FOLPDWH FKDQJH LV D SUF

cannot operate at a temperature that is too high,a nd

the warmer the atmosphere gets, the more cooling of

VHUYHUVY DQG WKXV WKH PRUH HQHUJ\ LV QHHC

Il1<Iquote> centres are a problem for the climate, too. The mor e

GDWD LV SURFHVVHG DQG VWeanittdds WKH PRUH ¢

7KH HQYLURQPHQWDO VXVWDLQDELOLW\ RI GO WRQFHHQWUHY LV W
E'LVFXVVLRQV RI GDWD FHQWUH VXVWBKQDEDOLMP\SR RYH® HDA@VEW +
DQG SROLWLFDO UHJXODWLRQV -QQRUYB WIQRHQN \PBNH HE@W DDRHEQ W
SROLWLFDO JXLGHOLQHV KHOS DQRG IRUFPHQWIEX WW VYW IVIRQHU L R
ELOLW\ 6XFK LQQRYDWLRQV DUH LPBSRWOWRRNVL PESXOMH RHKGW B/W QREQW R
RQO\ PXVW D QHZ WHFKQRORJ\ DOZD\V EHUFRQWHERK AMWMGSUW R WKHFXR F
LQFOXGHY ORFDO JRYHUQDQFH VA\VWHPVQ@IRY BWDLRWYW LIFXIQYV RRQ W MR

/l/<quote>
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RZQ )XUWKHUPRUH WKH VDPH DSSOILWHV/ KR H RIOULW QHFEG VMDIXIOMD\
YDIJXHO\ IRUPXODWHG WR DOORZ DGDSKWLDWLRIX WRHO R FIDHOD BRQ G L
WKDW UHJXODWLRQV OHDYH VSDFH IRU FPIDAA\G RFWWIOQR @ VWKR XEWM
DQ\ SULRU H[DPSOHV WR EXLOG Rec@lls thspiodeXsFoKarl&pting
LQQRYDWLRQV WKH DUWIXO LQWHYWRW I RVR RL DAMHP R G RVOHREK Q QF B [A.
ronments.

E-Q WKLY DUWLFOH ZH XVH WKH FDVH RI5B XW LRY(H @ ¥ D W\ DADW X - H
integration means for building sustainable IT infra  structures. We, furthermore, point

WR WKH QHHG IRU LQVWLWXWLRQDO W R Q@HK\LKLYH DDQGN UHY ¥ WLIEL
EOH LQWHJUDWLRQ RI -7 LQIUDVW U XIFQVX UM \E DAMHG VRAQX G X D @ LRAQDIW L
UHVHDUFK LQWHUYLHZY ZLWK VR IDUGPhHR®OB WULR P W8 5KWQHLFHX
WL4F XQLYHUVLW\ VWDe DQG ZLWK WKUHDH G FR XW UDHW\RIUN\ FIRQ\
have also studied documents involved in planning th e data centre: minutes from

PHHWLQJY FRQWUDFWY WHFKQLFDO GRFXPHQWYV QHHG DQDO\VEH

THEEXAMINEDUNIVERSITYDATACENTRE
7KH XQLYHUVLW\ @We&pdt dcnth@sVe thtdl area :H ZRXOG OLNH WR ZDUPO\ WK
Rl DSSUR[LPDWHO\ VTIXDUH PHWUHV 7KHUHKDYHYHHAR FPEUWD F
X KDYH FRQWULEXWHG FRQVL
metres of pure server space hosting more than 100 r acks. The SDUWLFLSDQWY RI WKH VWXG\
UHPDLQLQJ DUHD LV UHVHUYHG IRU QHMWW2HU N HDOQVGE ¢ QREOUW kK ILVQWBIDW  + R |
ture. Up to an outside temperature of plus 18 degrees Celsius, SUHIHU WR UHPDLQ DQRQIPRXV
UHDVRFJ% WKH XQLYHUVLW\ D
WKH KHDW HPLWWHG IURP RI WKHOWHURHRY[ RlRoSH4H Yok v puwLron

N: FDQ EH FRROHG XVLQJ RXWGRRU D-LU 7KH EXLOGLQJ ZDV FRQ

VWUXFWHG LQ DFFRUGDQFH ZLWK WKH (XURSHDQ GDWD FHQWUH C
'—1 (1 ZLWK2DrBOXH RI DQG WKH %38(53RzHQ PWOVH (+HFWLYHQH"

IRU SURWHFWLRQ DYDLODETH® Hata\cerir® G JU’BQ}WOQEDEJ’I'_W‘?(UHPHQW HISU*
RI WKH WRWDO DPRXQ

KDV EHHQ FHUWL4HG E\ WKH *HUPDQ WHFK\R(Eng_QGLVQ?Vﬁ@ GVM\;VBQHQW

FLDWLRQ 7729 -7 —-W LV SUREDEO\ WHKH 4 WXMyXHQIHY W V LAW R UG W
LQ WKH FRXQWU\ WR EH EXLOW DQG FHUWLYMWERPYF¥RUSBTIIRI' WRH WK

YDOXH RI GDWD FHQWUHV LQ

centre norm. The data centre started operatingins pring 2022. +LQWHPDQQ DQG +LQWHUK

E7KH QHHG IRU D QHZ GDWD FHQWUH DURVHs EKR WK &g iVIRUMKWH 7L AU 7 \Kw
PDFKLQH KDOO IURP WKH V. ZKLFK KD GWMER X/ R GV W KGP KR THRAVY W L
i WKURXJK D VKHOO SULQFL!
central servers, had to be replaced due to campus refurbishment. VXSSO\ SDWKV DUH GHVLJIOQ
2YHU WKH IROORZLQJ \HDUV RI SODQ QLQQYH Widk /A Ow KRG WEHYUBI\UARO
sations about how the data centre could become sustainable, for LV PHDVXUHG GLUHFWO\ DW W
H[DPSOH E\ HQVXULQJ UHQHZDEOHQHQ/HMH\VWXJ%\H/UUVHXVL
KHDW IRU KRXVLQJ KHDWLQJ RU RSHUDWLEQJ WKH HPHUJHQF\ SRZHU
DWRU ZLWKRXW GLHVHO -Q JHQHUD®LWQKDV EHFER@W DQ FXNIWILIQYL
LPSRUWDQW DW WKH XQLYHUVLW\ $ WDXMWWDEDEV&®HW)\ DRVXWVWDN
ELOLW\ R]JFH ZDV UHFHQWO\ LQW U RGNEW ® SBAGQVOHG DWW/ WIBLQDE
R]JFHU ZKRVH MRE LQFOXGHYVY UHDOLVLQJ\WRBXQEYHUVLW\ V VXVWI
E:LWK WKLY EURDG FRQFHUQ DERXW VXWNDG&RW PBLBOH@WW UKHRUZ HHRLAHV
RQ QDWXUDO JDV VXSSO\ KDV QR XVH RIXGBLWWHOHIZ\WWQ RN G ZR

OLWUHYV FRQVXPLQJ KXQGUHGYV RI OLWUHY HYHU\ PRQWK LQ
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. ) lemee
-W LV FUXFLDO WR DFNQRZOHGJH WKDWXW XRQ WHKID/W WP\X VW DE B XIEFC
WR MXVWLI\ WKH FRQVWUXFWLRQ RI QHEH-UDIOQVWIDWWHJ XoF XMQXGHHV W B QN
XQLYHUVLW\ HPSOR\HHV DQG VWX@ MXWMVIRDPRZL RW KHHUGLVFXVV ZKI
FULWHULD ZHUH DSSOLHG ZKHQ PDN L QRH@MFALH IDR\Q W IDHE ROQW YWHKIH 1G
DQG KRZ WKH\ FDPH DERXW
E7R GHWHUPLQH WKH XQLYHUVLW\ V LOIDUWDWW UWLRQONWROYBPIG GRAGXFWI
ULVN DQDO\VHV QHHGV DQDO\VHV 4QBQBOMOVWKIG/IKIWGE QUR EGGDBRBHH
RQ LQWHUQDOO\ E\ WKH XQLYHUVLW\W IUHHG W IRAFD WW D W HF K O @ LFFHBOCC
-7 DGPLQLVWUDWLRQ QHWZRUN DGRL® LN WWDUQLORO \V W IDW K= RAXKKG
OLQLVWU\ IRU &XOWXUH DQG 5HVHDUFHK PNWZHGO FIRWP S\ADKGHh UH O
&RQVHTXHQWO\ GHFLVLRQV UHTXLUHG SULRU QHJRWLDWLRQV
E7KH GDWD FHQWUH VWDe H[SUHVVHG LW BIVQRWUP QLHI ZKHQ WKH (
ZDV 4QDOLVHG LQ (1 LV D (XVRPDHIEO IGE HVKIDW RIRU WKH 4
WLPH FRPELQHV QRUPV IRU EXLOGLXSBER® VAQYXFNRIQRPG QH\IHA FR Q C
WLRQV WHOHFRPPXQLFDWLRQ FDEXXWLWQIVDMNHPYFVRXIUGDWQ GFNEW
SOWKRXJK LW LV LQ SULQFLSOM DQNRHIGEL@ GLQJ ZKKIDWDIXW KR UL W\
WKH XQLYHUVLW\ 2QFH LW ZDV L& VOHRIGX FRAG | XWRKNHKUHHU ZOWJ 8 WW BAD |
E%HFDXVH UHIHUHQFH WR (1 FDPRQ WRUE 8 HF IMH\RRUPR WM U L
LQJ DURXQG WKH GDWD FHQWUH DW WRHXRGHUNWILWG ZKD WVWKH-
VWDQGDUG VD\V DERXW VXVWDLQDWHY LKR\Z SRIAHN M»KHF V@ RXUHPPQWHW \
38(b LV WR EH GHWHUPLQHG (DUO\ RWR WKR KU DHUNOW W GHHQ
ORZ 38( YDOXH WKDW KHOSHG SXVK D ORIVH@HU Y\ FIRRXOH BIRWW V
QRW PRWLYDWH VDYLQJ GDWD VWRUDWHDRR GH RIFHHNVK/IL@N LD SKIFU
ZDUH VHOHFWLRQ 6HFRQG WKH 38( YDOXGHRIW RIDWKH PHRQW EH L\
Rl SRZHU VXSSO\ $ UHJHQHUDWLYH SSRIRHH WXISIS B8 GRBUXHRVQ R P
GRHV D IRVVLO EDVHG SRZHU VXSSO\ BDRMMHOEWOZRMIVH] WHKIHJ &8 (Z
YDOXH D UHGXFWLRQ LQ HQHUJ\ FRQV XP SWMALRKDGX HVWEFRRWKAR RVHR |
HUHG 7KH VWDQGDUG V QHJOHFWHL S RARQWY. ®HHGL R WAKKHHV M QALK B k
QRW UH5HFWLQJ RQ WKH UHODWHG VXVWDLQDELOLW\ LVVXHV
EIRQHWKHOHVV WKH XQLYHUVLW\ QRZ KRXWHWYHL ERZBGIXQ) FH
0ODQ\ VHUYHUV WKDW ZHUH KRVWHGPHGRIRPFHINIVRYV PG HSIRJWPHQW )\
ZHUH PHUJHG VDYLQJ HQHUJ\ DQGHRJURYIS@QFN\BWHMR RVIKXQGUHGYV
Rl YLUWXDO PDFKLQHV KRVWHG E\ WKH GBWW KWGWRIHVHQVYNKUHYV
FDSDFLW\ -Q WKLV VHQVH WKH IDFLOLW\ LV D®ISPSURYHPHQW

GREENITINFRASTRUCTURESHAVETOBEESTABLISHEDNOW

'KLOH VWDQGDUGY DUH LPSRUWDQW WR DHHVXWID @ UY BBALW R DOHVRR QY
OHDUQHG IURP WKH GHVLJQ SURFHVV 7KH VDIGBWDWBQWDHGERIUWKH (
DQG LWV WDUJHWHG VDIHW\ FODVV VWL SWOONHQHV\R KDK\D WHDWHK FIDD FEN
H[WLQJXLVKHG TXLFNO\ 7KH XQLY HUHWW WD W MRIDVF R RQ@ BIUG K G OBIWHG |
XUHV XVLQJ IDWDO JDV DV LW SRVHG ULVNV WR WWDQHEDIHW\ PHDV:
E(QYLURQPHQWDO VXVWDLQDELOLW)\ KIDWGRIRVIL® YV WD W YWRLW & D LD ¥
DEOH WR VWDe+s WKURXJK WKH VWDe+ FRXQWWO L @R B LOH MH QRY BA WD S
KDV QR FRPSDUDEOH ULJKW RI YHWR RBDWH @ IDW\KXV MWIIKMQ B E YGIMAR! |



090

LOQOVWLWXWLRQDOLVHG LQ DQ RUJD QZL\CDONU R BD VX \DWDR DHDUE ISQILLWR U |
7KH 4JKW IRU DQG WKH LQVWLWXWILR®DPRYWDIRRE HQDYW U RQ PHQR
now, and public institutions have the chance

to advance this process.

E%LWYV %(20¢B Have indicated that the

political project of green IT deserves much

Public institutions have
the chance to advance
the institutionalising

of environmental sustainability. more ambitious measures, from strengthening

UHXVH DQG UHSDLUDELOLW-A ZKLOH LQF!
YLFH REOLJDWLRQV WR HQVXULQJ VRIWZEL
XSGDWHV WR VHWWLQJ XS EXLOGLQJY WWHKOW. YUHH BR Q HWNWRHQ WH
QRQ IRVVLO IRUPV RI HQHUJ\ VXSSO\ VWWHR/Q J7 KIDWRBE IKH TRXUW WGHD W D
PHQWY DUH LPSRUWDQW +RZHYHU WRBOLOBRHE WWEE WHXLNQW X I
practical measures for artful sustainable integrati  on of the more ambitious require -
PHQWY %DVHG RQ RXU RQJRLQJ VWXG\ X¥NXWMBLQBEHODWH BWL
WKH RUJDQLVDWLRQDO OHYHO -1 IDVQ\ RRUB B Q LAHUHL B QDY W K\ GWDK
VDPH DXWKRULW\ DV WKH VWD+ FRXQFLQVLQ®U WVIKBIPGDWIZKHQ L |
WUH QRUP PRUH SUHVVXUH IRU VXVWDIFQUBGH $fKBDQVHN RXO BGOE F
(2023) emphasise, more than global solutions, we need bin  ding local commitments
towards implementing sustainable IT infrastructure.
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%d/KH SHUFHSWLRQ WKDW GLJLWDOLYVDWIXRQVD LEXOWEWHQ MWQ GHV L J

o

RFLDO HFRORJLFDO RU HFRQRPLF VHQWHVLV% RBPNHQVXV ZL
PRYHPHQW :KDW GULYHV XV LV WKH ZLOORWRNGRWEHWWHU $
DOLJQHG ZLWK VRFLDO DQG HFRORJLFDOVJRODYIHHSBUH DZDL
PDQGV D VIVWHPLF DQG SROLWLFDO W HGVDRIHPDOLIRDG \+ R Z H
PDQ\ H[DPSOHV WRGD\ ZKHUH GLJLWDO WHEFXWR®RWRLY UHD
JUHDWHU VXVWDLQDELOLW\ RU WHFKGRE\RUX \GWMD LQQ EMOVIO | |
FULWHULD 7KHVH OLYHG DOWHUQDWLY HWDW H DRRGIHOWHM U D
WKH GHVLUHG YDOXHV LQWR DFWLRQ 7KH OKRRONKEIXW GHYV
UHDXFUDWLF RU HFRQRPLF FRQGLWLRQR HXW L§HVO/UMDRG\ SRV
OHDUQ RU WR FDUH GL*HUHQWO\

E7KH DUWLFOHV LQ WKLV FKDSWHU HRRZG BVIH. F X¥K [SQWOFMWILHF L P
LWDWLRQ 7KH DUWLFOH E\ (LF NR/PEYGWH KW BLOH QAHH MR W K K WX U H
SURJUDPPH WR VKRZ KRZ IXWXUH GHYHORSNUXH\WDQHM VHQV
HYDQW WR VXVWDLQDELOLW\ DV SDHW JRD QUK HX Q JHE G X D I/l RXQH
WKDW WKH HQHUJ\ WUDQVLWLRQ FDQ RQROYKGEBEHPBGGI| HYHU
ZKDW UROH GLJLWDO WHFKQRORJ\ S®DOVW\Q6WESERWBWIREGHVV
$JULFXOWXUH LQ WXUQ LV D QLAKHD WYDPWLFHFWRE KRV
XSVFDOLQJ UHTXLUHV GHGLFDWHG SROLWQRDDHVXBSBUW IRL
DOWHUQDWLYH ZD\V Rl SURGXFLQJ GLVRRUEEXWEBQDXPBAG FRQ
DQG (JJHU H[SODLQ ORUHRYHU SDUWLFLSODWQKRS IDWP D +DHF
WKH %LWV %!XPH FRQIHUHQFH ZKLFK LVVHUWYB QWG KHUH
LWDO WHFKQRORJ\ LQ WKH VHQVH RI DDAMRER@ PRRWREIHFDO W
QHHGYV RULHQWHG DQG LQWHUVHFWLRQDO

S $QMD +_ IQHU
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&RPSXWHU 6FLHQFH IRU )XWXUH &6 ) DWW® H@W WU DVRIPYSHK\R H W K H
6FLHQFH DW +$: +DPEXUJ 8QLYHUVLW\ RIX&SS O\ G \6 ZIRIVQNALH 3 MPRZD U G V
HVWDEOLVKLQJ WKH 81 VXVWDLQDEEODW \DGRHIYMRR SHXH Q WQ J RDUDL\G
FLSOH IRU WHDFKLQJ DQG UHVHDUFK &6LR IRFWVHYLYWWUWRIQNOOR @ H
WR HGXFDWH IXWXUH JHQHUDWLRQV RVLROFRQNADY H{\8 HXW VY XDOHG
GL*HUHQW JRDOV ZKLFK ZH GLYLGH LQWRHDKEKH DG DWU D @ \HIBIFKL
DV LOOXVWUDWHG LQ WKH 4JXUH EHR®RRHE WIQHWGL Y [DQUUWILLAOML YZHH OLQ
UHS5HFW SULPDULO\ RQ WKH UROH RI VWXRBHRMWNM BRDPSOH WHURL HQ RMU D

&RPSXWHU VFLHQFH &6 KDV VWHDGLOVYZ J\DREWHENLEDWGHPSOFW
RSHG RYHU WKH SDVW GHFDGH -Q DQHVRZIRUBINN GYBQ@G DXMORFIDVIDG
ZRUOG WKH LQIUDVWUXFWXUH Rl FREHMWHRGHW LY &6 WHKDRL YK O S
SURFHVVHV LQ FRPSDQLHY GHWHUPLQHLMRGHYD @G ICHW H O RBSWLHRWD
YLFHVY UHODWHG WR KRZ JRRGV DUH KDEBGOMWGEHRO WKRXOG\ VB KMUB W
WKH VHUYLFH RI WKH 81 6'*

E&RPSXWDWLRQDO VXVWDLQDELOLW\ DOUH

RQ VXVWDLQDELOLW\ LVVXHV-EDVHG RQ W|

Empowering students to work WDWLRQDO WKHPHY RSWLPLVDWLRQ G\QD
with different disciplines and simulation *RPHV
based on common values ~-W DFNQRZOHGJHV WKH QHHG IRU LQWHU

and being aware of their role

as makers of (societal) change . . .
) ) . as social, environmental, and natural science.
is essential for developing

solutions to future challenges &RXUVHV LQ &6 DQG VRFLHW\ DUH DOUHD

sl erlsme. DW XQLYHUVLWLHYVY DQG WKH LQWHUGLVI
is often trained in software engineering. How -

HYHU WKH DFDGHPLF FRQVHQVXYVY WKDW &6

VRFLR WHFKQLFDO VA\VWHPVY DQG QRW FKQHBD Z MKWHRWK KPP \@ RFD

SHUPHDWHG WKH FXUULFXOXP VX]FLHQWO\WNPARZK GLEB WHAIWG HQ

GLVFLSOLQHY EDVHG RQ FRPPRQ YDOXH\WR OB ® \E HIDQH B ¥ DRJIH \RR FALK H

HWDO FKDQJH LV HVVHQWLDO IRU GHYHORSL@®G ¥BDWXAWLRQV WR X!

work with specialists from other domains such
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E-Q WKLV FRQWH[W WHDFKLQJ LV WKKN BDVFWHQYWWD & VO HY MK W KRIWK MU
DUHDV RI UHVHDUFK DQG WUDQVIHU &84 1LQEvak@eEidngewftHDFKLQJ
VXVWDLQDELOLW\ WRSLFV VXFK DW FRURRW N BURWHFFW.IWR\Q 7HBVAKKIFQJ W
LQ5XHQFHY UHVHDUFK DQG WUDQVFRQWE@® [WKH JLYRQY KRFXHQWDBU VL
FRPSDQLHV RU DFWLYLVWV 5HVHDH FKRPXWWW E R QYJFIDKY PV DQG FDQ
VROYHG ZLWKLQ WKH IUDPHZRUN RI UMW YUBK & IDHVH IGYOMPH@ IDFX L H Y
E\ WKH WHDFKLQJ GLUHFWO\ LQ5XHQFL®NN KWH H UNDQERZDOMHEM HZKIR W
WKH FRQQHFWLRQV EHWZHHQ LQIRUPDW LFXWXQUGH \SURWIDV. QIDEEQ D L W \
E)RU H[DPSOH WKHUH LV D JDS EHWZHHQ WRHDIOP ERUXMDQBRA RI G|
WKH FRQVLGHUDWLRQ RI HWKLFV RFG WKXNNDDL QG EX\OH. WAKIHQY A\
DVSHFWV WHQG WR EH QHJOHFWHG LQ &6STDXUMWPHRWDR I LBVRIR R6WH W KH
6FLHQFH DW +$%: +DPEXUJ LV ZRUNLQ@FRNWHDPE & VQRIOFRDVIANQ JIDVVLIQLA4FDQ
SODFH LQ WKH FXUULFXOXP LV GNYRWH G XWRV I/IHOOFKILQLWAWIKAS H F W
WKH DELOLW\ WR DGRSW GL*HUHQW ISHOUY S\WRF WHWHRNR ¢« DK$ V RFKHLM V
WRZDUGY D PRUH VXVWDLQDEOH RULHQWDRWHRRI && OVLPH ZQWK Wk
objectives is to strengthen motivation and problem awareness among students.

[ JLIXUKRRS\ULIJKW 'DKD <HR

2 (2

THEII\/IPACTOFCS4

‘@

755 10) (3
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Teaching is a strong multiplier as the students can  put the sustainable approaches
IURP WKHLU VWXGLHY LQWR SUDFWLFHFRRQUFB URKHYV WHQRQBDW WHKAB @D

&6 ) XVHV WZR PDLQ PHWKRGV IRU OHDUQLQJ DQG LQQRYDWLRQ L

DLQTXLU\ EDVHG OHDUQLQJ DQG

DWUDQVIRUPDWLYH VFLHQFH
-—QTXLU\ EDVHG OHDUQLQJ SXWV WHDFKHUYV |

learning coaches .UDXVH 6WHJHU DQG amivNL

Inquiry-based learning focuses on sustainable development and concrete
puts tea,CherS in the role problem-solving /LQJHQDX DQG $K.HJigitalisa-
of learning coaches . . .
tion and education for sustainable development
and focuses on
sustainable development in higher education needs such teaching/learning
and concrete problem-solving. formats to provide students with the competencies
UHTXLUHG WR VROYH FXUUHQWO\ XQNQRZQ ¢

/LQJHQDX DQG $KHeQTXLU\ EDVHG
learning combines collaborative learning processes that include learning and knowl -

HGJH DFKLHYHG LQ QRQ KLHUDUFKLFDDQIBURXBIN FR@S OMHK HWAND.QG V
XQFHUWDLQW\ DQG RI UHS5HFWLYH TXRYWRDLVRIQYLID V FLKH) BR OLY RMI
GHVFULEH H[SODLQ DQG HYDOXDWH W UIDDLQVDIRWHDWERBW \WRE XU
also to advocate for them  :%*8 (PEHGGLQJ VXFK SURFHVVHY UHTXLUHV V
WKLQNLQJ FRQFUHWH TXHVWLRQV BQGRWUDDRQYGLKHLSHLQ ZKR\U DO

the future

I
IN2021 THESHARE

WAS 65.8%
ln\m 1 ©

COUNTRIES
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UHOHYDQFH DQG WKH LQFOXVLRQ RI GlSHIUHQW DOQOG/ RVOIRRMQUD F ¥ 8 HIPH
IDYRXUV UHVHDUFK DQG OHDUQLQJ IRWMOIDWYDEXFKRDWHRGNV[ISRIDL
PHQWY )RU &6 WKLV VFLHQFH PHDQV VWUMPIWRBEQURD DKILWH D C
DQG LQYROYLQJ FLYLO VRFLHW\ DQG QRQ DFDGHPLF DFWRUYV
E([LVWLQJ VWUXFWXUHV PXVW EH VWUH@BIOKNQHG IO @F M[ISH Q GH
LOQWHUGLVFLSOLQDU\ ODERUDWRU\ D &U-HDWRYWHVERIAH )&&7 ZHBRQ & B
Hamburg have founded their work on research-basedt eaching principles and real-

ZRUOG H[SHULPHQWYV DQG DUH WKXV D NH\GHRULIQIH & IWUHD W HRUFPDIWR URW K

k
7KH JRDO Rl &6 ) LV WR LQWHJUDWH WKH RH &' X ULIQWKX XYM UAKRER/X U V
OHQJIJWK\ SURFHVY KDV EHHQ NLFNHGVRIVED TG MDHNDLIFKL QHERF@WHQ W
HILVWLQJ FRXUVHYV
‘H KDYH KHOG HOHFWLYH FRXUVHV LQ WXKHVAEWW RWZ R UHHDP R IV &veH U V
and started to adapt the required courses . Notable cases are:
D)XQGDPHQWDOV RI &RPSXWHD U QDVQH[EWDIQGEHG WR-LQFOXGH LQ
GLVFLSOLQDU\ FRQFHSWV &RQFHSWKH WFRR WR PLRAO E H\WLZAHGDHQV \
VROXWLRQLVP DQG WHFKQRORJ\ FULRLHFUYRPHZRDBGEKWER ZDL E
integrated. This overview included an introduction  to various ethical theories,
VXFK DV FRQWUDFWXDOLVP DXWRQRP\ RRIGHWDPDMRLRWU DFEME - Rk
WKHRU\ DQG KRZ WKHVH FRQFHSWYVY UHODWH WR &6
D)XQGDPHQWDOV RI &RPSXWHU 6FLHQFHHG<WBUL Q FKODA\\G H HMHXQY H [V
tainable software development: The creation of soft  ware that is sustainable and
UHVRXUFH H]JFLHQW LQ WKH ORQJ WHU K @IQFRD 6 RIDWIKCAHWY EDRW F
DOVR VRFLDO HFRORJLFDO D e@iski¢nR as0Piatéd WRHFUSIMQ UV &2
LQIRUPDWLRQ DQG FRPPXQLFDWLRQ WHFKQIEORW ¥RQWHP\E DWR WD
WR JOREDO JUHHQKRXVH JDV HPLVYV|-®GgYouscbonptB®@ HPHQWLQJ &:
practices, businesses, governments, and individuals can help reduce their green -

house gas emissions and contribute to a more sustai nable future.

D$SSOLHG &RPSXWHUDBWFLHYHDFKHY SURJUDPPLQJ JUDSK WKHRU\
DOJRULWKPY 7KHVH DOJRULWKPV DUH XWHFR WROBIQ YOVWHH P GR SWL
DUHDV VXFK DV WUDQVSRUWDWLR QN IHRYH UrJK H DODE FBRIARPYA@IHAD SUD
tice in implementing such algorithms, but students  also learn to make their design

GHFLVLRQV FRQVFLRXVO\ DQG FRPPXQLFDWWHWKBHAMSEISGRSULD
WR OHDUQ DERXW WKH SRWHQWLDO LPSGRAW RAVW KHHW KW LZDWN R
JXLGHOLQHV IURP WKH *HVHOOVHKPDW QI RQPRWAFW IBNRFLHW\ W
address ethical decisions and be aware of the poten tial consequences.

D:LVVW —-KU ZDV -KU WXWwW" 'R \RX NQRZQ AKOMHF¥F WR X HD YV H RALRLDQW

RSHQ WR VWXGHQWY IURP DOO DUHDV RI && KN KRB XIWQHDRYHHSV +DP E X
JXLGHG UH5HFWLRQV RQ WKH IDU UHDBKLRIJOLIHHFWW RU W& QI 21O
communication behaviour and ending with organisational upheav als and the role

RI &6 DV D WULJJHU RU DPSOL4HU RI FKD®@ L) WHKUHGER EUY O LIQW K H C
WHDP IURP VRFLRORJ\ XUEDQ UHVHDUFRKWESKFVYFIBRO RI\F IDSD® &6/ DRJ
H[SHFWHG WR HQJDJH DFWLYHO\ LQ WRL\D QGV\SRWH YW R-D WBIIS H FDVHRE
understanding of themselves in their role as computer scientists at the e nd.
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7KH &6 ) IUDPHZRUN LV FRQFHSWXDOLRMG/ /'K ®QQR\S\H Q (BE® DWHIRFKPH IL
WR FUHDWH DQG H[SHULPHQW ZLWK Q H@Z GFLRIIU MRHMP DSA\R MHKFEDWW
LQWHJUDWH VXVWDLQDELOLW)\ LVVXHGLWUBQVGDWRLERILQDUQ D @G
FRQFUHWH SURMHFWY WDFNOLQJ VXVWDLQDELOLW\ LVVXHV LQ R
E7R DFFRPSDQ\ WKH SURMHFW LQ LWV YDQLRX\D WKBVWKDW SRG
UXQ E\ VWXGHQWY SURIHVVRUV DO®LMPSOGR\HBV¥KRHSWLKWHR B L W
WHDP WDONV WR DFWLYLVWV HXSHEGWLP DIVGHG F\KLGHIHWR MWL D\E RR (
VXVWDLQDELOLW\ LQ WKH FRQWH[W FEIR&BN BlW K HFODDO DLW BX N ¥ XWX/
URXQGLQJ WKH LPSDFW RI WHFKQRORJ\WRRQ PCRVFH. MWK\H BIRIG BRDW L\
SULPDULO\ IRU LQVLGHUV EXW WR LQ\RBRBKF-H\DDO DR I RFFDQHLY VORI WK |
SHUVXDVLRQ DQG PRUH RQ VXSSO\LQJ EURB&ZRQNRUPB Q@& LZK® \I E R X W
LPSDFW &6 FDQ KDYH RQ VRFLHW\

E7KHVH FRXUVHV WKH SRGFDVW DQG \RW KHWY XDFW\ YBLW RKY DXIQH. YW
VLW\ 7KH FUHDWHG DFWLYLWLHV ZLWNLQJIWKQE FRXRHZ B YN HDARIS
LQWR D VROLG SDWK RXWOLQLQJ KRZWXR \L Q@ HHIG)ORVDRV V@ Y WX R D B
FRPSXWHU VFLHQWLVWY DQG WKXV DeHFWE ®JDW KSHU RDH WWKHRDHD O W X (
WKHLU UHVSHFWLYH 4HOGYV

$ ORQJ YHUVLRQ RI WKLV DUWLFOWWLGW YDLOHFWNH XQ GHRK@GHU 0 H H3DG
(2023). Computer Science for Future — 6 XVWDLQDELOLW\ DQG &OLPDWH 3URMHHRK¥LRQ LQ WK
Courses of the HAW Hamburg (arXiv:2301.06885). arXiv. https://doi.org/10.48550/arXiv.2301.06885
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digitalisation and communication as well as the tec  hnological impact on human rights on the internet.
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FRPSXWHUbVFLHQFH WKURXJKRXW WKH HQWLUH FXUULFXOXP
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&RPPXQLW\ HQHUJ\ VXSSO\ DQG VKDULQJ WRQVKIR”BXVS LIRPH \EH ZIKHPL Q J
LW FRPHY WR GHFHQWUDOLVLQJ HQHU UWVIRX WHHYV P BDXHW PR NH\DW¥
PRYLQJ IRUZDUG WKH WUDQVLWLRQ DZWWDIQRM RMV/Q G-O0XND VD QDIR B
wbQw UROH KHUH 1HYHUWKHOHVV GYHVWDIMH BB NVRQHROHRU LH K XQKH |
However, for smart meter rollouts, design could mak e animpact in keeping additional

HQHUJ\ DQG UHVRXUFH FRQVXPSWLRQ DV ORZ DV SRVVLEOH

E2YHU D WKLUG RI *HUPDQ\ V WRWDO F D UHERW UHF LW LRHOHERRH. RDOR
and district heating in public power plants and fro  m producing coal and mineral oil

SURGXFWVY *HUPDQ DQG (XURSHDQ FO L RBON H H RODFAX\L HFDHQGWZKLMUKH DR U
UDSLG HQHUJ\ WUDQVLWLRQ WRZDUGYV UHQHZDEOH HQHUJLHYV
E:LQG VRODU ELRPDVV DQG K\GUR DUMH \DORXWFH VL PV RH MWD Q'
FROQWULEXWLRQ WR HOHFWULFLW\ SUR@GXFWWRQ URVYH IURP MXVYV
(Umweltbundesamt, 2022) %XW H[SDQGLQJ UHQHZDEOH HQHUDRFIMBVY]FXOW ZL
LQJ WKH GHFHQWUDOLVDWLRQ RI HPRUH MRWRBENVWRQSDDAWALFZ SO N
WKH PDUNHW -Q SDUWLFXODU FRQFHS&WY\ WKXCGB®WHDBQBGRHERPWPIAQ LW
VKDULQJ VKRZ SURPLVH LQ WKLV DUHD F&WQ PHNH/GGHYRINDHRIEW § JL DIYR®
RU VRODU SRZHU SODQWYV LQ WKHLU QHLIJWEKRXHERRW VLFQ & \WKH
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GXFHG DW D UHGXFHG FRVW -Q WKLV ZD\

The process could not only WUDQVLWLRQ LV QRW RQO\ OHIW WR WKH Z

accelerate expansion DQG WKH HQHUJ\ LQGXVWU\ EXW SULYDWH F
but also increase acceptance and capital are integrated into the transformation
for any changes. SURFHVY 7KH SURFHVYVY FRXOG QRW RQO\

HISDQVLRQ EXW DOVR LQFUHDVH DFFHSWD

FKDQJHV ZK\ VKRXOG - WDNH D 1-0%< Q
EDFN\DUG DSSURDFK ZKHQ - FDQ GLUHFWO®Q G HHUBEM. @ 8 DRQUF DD O O
VRODU Sa»bDQAMMNTL DQG +LUVFKO
E6LPXODWLRQVY DQG PRGHOOLQJ RI VKDUMB WIQRZQ \WKITSE ON KPHRVGH O
DSSURDFKHYV DOVR NQRZQ DV SURVXPHU PRGIBDEWOIH- PRRVY RQO\ R
QRPLF DGYDQWDJHV EXW DOVR KDYH JUHBW HIRW MQM IQD/Q WMR Q G QL
WKH (BuDiLE HW DOSFFRUGLQJ WR DQ D Q DWidsérh¥ eiah, AR H, —":
HQHUJ\ VKDULQJ LQ *HUPDQ\ FRXOG FRQWQEHX\W MHVIRQWKHOHZDEOH
FDSDFLWLHV ODLG RXW LQ WKH *HUPDQ JRYHUQPHQW V H[SDQV
E'LILWDOLVDWLRQ SOD\V D NH\ UROH LQ GH
HQHUJ\ SURGXFWLRQ DQG VXSSO\ DQG PDNI
PRUH 5H[LEOH $ERYH DOO LW VHUYHV DV D
D GHFHQWUDOLVHG UHQHZDEOH HQHUJ\ V\V
DWLQJ WKH QHFHVVDUSH (Is Q71 WUDAMW EIRERNW X U H
2022). New, intelligent measurement and communi -

Digitalisation — an enabler

of a decentralised, renewable
energy system by creating
the necessary infrastructure

cation technologies make it possible to record and
HYDOXDWH LQIRUPDWLRQ RQ HOHFW WMFR WD J$HU FDGYG WR & @ X R\SUDLQRVCE
LQ UHDO WLPH DQG WR FRQWURO HOHFMWIEIFNWR G REZFQR/X R\SKN. VREID WD Q
EH PDGH PRUH BdEHWEIGH DOIRU H[DPSOH E\ VZLWFKLQJ RQ WKH KHD
RU UHIXHOOLQJ DQ HOHFWULF FDU H[DFVBORGKHQ LA GV U X\RILMU
at full speed. But all these applications are based on consumers being equi  pped with
smart meters.

6PDUW PHWHUV QRW RQO\ FROOHFW FREUXP®W LR@GGCHIWDY MWK LM .
LQIRUPDWLRQ RQ WR FRQVXPHUV E X\ XWRPDADLF DO Y R DNMUGED P ® DWHI
DFFHVV ULJKWV %\ FRQQHFWLQJ HQHURHWX =S80G. AMKWH AR & ¥ WRH.F L(
JULG WKH\ FDQ IRUP DQ LPSRUWDQW HFHOHWUDPHVIRG AREWWR DP
JHQHUDWRUV VXFK DV SKRWRYROWDLEFHRW D\Q GRHRHIUID QI WD Q W\
HQHUJ\ FRPPXQLWLHY RU MRLQW VHOIVPRQWX PSWIHRIQY FQODBGH: L
XVHG WR LQWURGXFH 5H[LEOH HOHFRFRLOQW \§ D UREHMV5 WKW WDWD R §
JULG ORDGY DQG HOHFWULFLW\ GHPDQG

E:LWK WIKHZ WR Q S Ub&sMud Nowse development in Berlin’s Adlershof di  strict,

D SLRQHHULQJ WHQDQW HOHFWULFLW\OHPRINMAHNG K DKHD SWRIND IGFK VEE
LQFOXGHY VRODU VA\VWHPV RQ WKH URRIVRIODUKW KKHRXPVOHO/ \D\Y G ID
WHP PDQDJLQJ KRW ZDWHU VXSSO\ EPWWHXWUBWRVBYVHDRG BOHBWL
connection to a district heating network if too muc  h heat is produced. In addition,

residents have access to 17 charging points for ele ctric cars and e-bikes, which charge
HOHFWULF YHKLFOHY ZLWK ORFDOO\ JHQHUDWHG HOHFWULFLW\



E7R HQVXUH WKDW HOHFWULFL&\)lH)QJHI—Ld)@XWh/\RJ(DWLRQ DGDSWHG IURP 5
DQG XVH DUH LGHDOO\ FRRUGLQDWHG DQG WR
achieve the highest possible electric -
LW\N VHOI VX]FLHQF\ WKH SUR Vgt

HQHUJ\ SURYLGHU KDV -NElGHBOURHO

HOHFWULFLW\ JuLG zLWK vPD NN AR A=Y AN

intelligent tariffs. With a two-tariff
model, residents are motivated to use 6HOI JHQHUDWHG UHQHZDEOH HQHUJ\ LV
DV PXFK RI WKH HOHFWULFLWERWEHO RWHEERXUV XVLQJI WKH H[LVW
RQ VLWH DV SRVVLEOH )RU WKH HOHFWULFLW\

IURP WKHLU RZQ URRI WKH\ SD\ D UHGXFHG \\\'//

WHQDQW HOHFWUILFUWR RWUIGGU QJ

HOHFWULFLW\ JHQHUDWLRQ DQG FRQVXPSWLRQ
ZLWK VPDUW PHWHUVDb IRU HDFK JHQHUDWLRQ
DQG FRQVXPSWLRQ SRLQWb WKH UH I(g;.liifégjé::(zie65_(*_21
HQG XS ZLWK DQ LQGLYLGXDO HOHFWULFLW\ SULFH
WKDW LV PDGH XS RI WKH VKDUH RI ORFD
HOHFWULFLW\ WKH\ XVH DQG WKH VKDUH |
HOHFWULFLW\ 7KLV PHDQV WKDW W& ‘KLJKHVW
SRVVLEOH GLUHFW FRQVXPSWLRQ “

JORULDQ +HQOH O0DQDJLQJ 'LUHFWHR
&223(5%7
Polarstern (Polarstern, n.d.) . 25°51-687 -3

:'2(6 -67 ¢

-
~
AN

-Q *HUPDQ\ KRZHYHU WKH HVVHQWLD(
requisites for smart, decentralised grids

SHQHZDEOH (QHUJLHV "LUHFW L YphmleQrrre

RYHUGXH LQ *M&PDQ\ )XU
WKHUPRUH ZH DUH RQO\ DW WKH EHJLQQ
of digitalisation at the level of house -
holds or consumption communities. E
E(YHQ WKRXJK WKH *HUPDQ $FW RQ WKH

'LIJLWLVDWLRQ RI WKH (QHUJ\ 7UDQVW

pursues the goal of creating a digital

infrastructure for metering point opera -

WLRQ LQ WKH HOHFWULFLW\ DQG ;Qly é/FHZFQWBéJH Z('S'_ILDUW OHWHUV 6PDUW JL
DUH VWLOO D ORQJ ZD\ IURP DFHKDH YRIQNHWLOIYV DQG HQHUJ\
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JRDO +RZHYHU ZLWK WKH $FW WR 5H

There is a need WKH 'LJLWLVDWLRQ RI WKH (QHUJ\ 7UDQV|
for committed people WKH )HGHUDO OLQLVWU\ IRU (FRQRPLF
who set up more energy communities and Climate Protection, the rollout is now

and also for more service providers
that take over the billing

of peer-to-peer transactions and
the energy communities.

to be accelerated. But for prosumership

LQ HQHUJ\ VXSSO\ WR LQFUHDVH RWKH
and services must participate. There is a

need for committed people who set up

PRUH HQHUJ\ FRPPXQLWLHY DQG DOV
more service providers that take over the billing of peer-to-peer trans actions and the

HOQOHUJ\ FRPPXQLWLHY %XW QRW DOO H@HKWDIUGRFPW&RWHHW KBIYH

PDQMWustria IRU H[DPSOH KDV DOUHDG\ UHFRJQL VHNG DMKIDWWVQHQH U J\ F
HYVHQWLDO FRPSRQHQW RI D VXVWDLQDEXHWIQLHWIV XFR QR PAWPDGE
RU )UDQFH VPDUW PHWHUYV KDYH DOUHDG\ EHHQ LQVWDOOHG DOPI

However, it should not be forgotten that digital te  chnologies themselves are also

HQHUJ\ KXQJU\ (YHU\ SURFHVV WKDMW \\P G\WHUN D\OH GVHOQMR W T U |
FHVVRUV GDWD OLQHV DQG HQHUJ\ IRWDQGRODWPFRLQQY RYIBUW WD R
Meanwhile, producing and disposing of the digital i  nfrastructure hardware also con -

WULEXWH WR GLIJLWDOLVDWLRQ V PISIOH 4IFIDZHNFIRARSDIIHL Q VWP RRHU B[ D
PHWHULQJ GHYLFH VXFK DV DQ LQWHJUD6BVNHBLMWKRXIM DHQRD VW W F
PHWHU JDWHZD\ ZLWK D FODVVLF )HUBRGHWY RIWKHRX VAHXXIRUICHIQW F
SURGXFLQJ DQ -06 FDXY MWV XLHYNDIORIQ&2VY ZKLOH WKDW RI D )HU
FDXVHV DURXQG, eddiNalerRsl &2kuv HW bo —-Q DGGLWLRQ WKH HOHFWU
FRQVXPHG E\ RSHUDWLQJ DQ -06 LQFUHDVHNVN JDWWYRRQ LD/NDIE BPAGUW P
$ VPDUW PHWHU ZLWK VHFRQG E\ VHFRQYGFUHHFRURBILOQUIWLRFONBLY Y
DSSUR[LPDWHO\, HINXLRD@RQWYV LQ RQH \HDU LQFQ@®%@LQJ DOO XS IL
etal.,2022) )XUWKHUPRUH WKDW VWXG\ FDOFXODAWVRKXKG GVKDWHDERXW
to be saved to compensate for the additional greenh  ouse gas emissions arising from

manufacturing and operating a smart meter.

E7KLV SXWV XV DV LV VR RIWHQ WKH FDVB HIGHE LVL. FRYHM VR V)
D TXDQGDU\ 2Q WKH RQH KDQG WUDQVIRGRVGHRADEWMWBIHIRI V\V
DFKLHYLQJ WKH FOLPDWH JRDOV FDQ KWDGOV IVXFMWKHGIDILW KR X W R
PHWHU UROORXW LV DQ HVVHQWLDO SUHNXISBEXNVRRWUHWRFRBIQWQJ W
DQG 5H[LEOH DQG HQDEOLQJ DOO FLWIRW®&W WRDIIDEA WPPUSW \W HWHY W
DQG WKH OLNH DOVR KDYH QHIJDWLYH HQYLURQPHQWDO He*HFWYV
E%XW WKHUH LV VFRSH IRU GHVLJQ WR NHHEWRKH PG ERWVRBRH O HC
tion of a smart meter rollout as low as possible. | n particular, a nationwide rollout

FRXOG PDNH WKH VPDUW PHWHU UROORX\V) WIFLHQYWHEHWF EXVEO G D
LQJVY FDQ EH VKDUHG E\ VHYHUDO PHWBBYV R+ @ DW B LARLCRGH PWKLHR Q!
FRXOG EH VHW VR WKDW RQO\ DWVLOLMROO@H BWDMWD DPRUQH[MHPSWIHI G
FRXOG QRUPDOO\ EH UHDG RXW RQ D ZHHN@DHEDVLRV DOQWKRQO\
D GH[LEOH WDUL+ RQ D PLOQXWHVEDR XU G -IFVY R HK@W B ODO S RW L
impact on data protection.
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Therefore, the appropriate framework conditions mus  t be created at the political

level, including the removal of bureaucratic hurdle s for establishing renewable

HQHUJ\ FRPPXQLWLHY WKH 5H[L¥ LWR VQIQQJNRF RH@WXPIS WMLIRWDL W R
DYDLODELOLW\ RI UHQHZDEOH HOHFWULI
SURPRWLRQ RI FLWL]I]HQ SDUWLFLSDWLRQ I

Citizens should be given VLIQ WR LQFUHDVH DFFHSWDQFH )RU WKI
the opportunity to invest FLWL]HQV VKRXOG EH JLYHQ WKH RSSRU
in renewable energy systems, LQYHVW LQ UHQHZDEOH HQHUJ\ VIVWHP\
to purchase electricity directly, FKDVH HOHFWULFLW\ GLUHFWO\ EXW DO\

but also to share it

) ) ZLWK QHLJKERXUV 2YHUDOO WKLV FKDQ
with neighbours.

OHDG WR PRUH FLWL]HQ SDUWLFLSDWLR
E$W WKH VDPH WLPH WKH WHFKQLFDO L
WXUH PXVW EH FUHDWHG VR WKDW D Q WWHW NHH@GEH UL WHOW HFPH Q V
can develop, including the nationwide roll-out of g  rid digitalisation and smart meters
installation for all households. In addition, digit alisation itself must be sustainable
and take into account climate and resource protecti  on, data protection, and social jus - ~~r
tice. Achieving these aims requires an appropriate  political framework and guard rails.
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7KH IXWXUH YLVLRQ RI IRRG SURGXFW IHFX XWRISALBQ 7SRU YWHWIP\KHG D\
JHGHUDO OLQLVWU\ RI (GXFDWLRQ DQG 5HV HIDXNEXKLWKHG) D IRW X)BIP
image of food production that includes self-driving  tractors, drones, sensor equipped
FRZV DQG 4HOG URERWY DORQJVLGH KLUKFWa®MXADAXDSRQLF XUED
7KHUH LV VWLOO TXLWH D ZD\ WR JR X(HWROONK@NRPWEHVKQR®D R UL H
HYHQ ZLGHVSUHDG EXW WKH\ KDYH PDGHXRX\IXHUBRKDDGHEDPW RQ WK KV BE
*OREDO 1RUWK LQ WKH SDVW 4YH \HDUV
E1HZ GLJLWDO WHFKQRORJLHY DUHLRLWRHY B5QKVEDRWHGDEBWU BR® RV
FRPSDQLHY DV WKH VLOYHU EXOOHWSWREWOHPWH DIOHO IRR B JIJVWW X O
tem contributes between 20% and 37% of global
greenhouse gas emissions 0ERZ HW DO . Most of
WKHVH HPLVVLRQV DUH JHQHUDWHG E\ DJULF
GXFWLRQ SDUWLFXODUO\ FURS DQG OLYHYV
within the farm gate as well as land-use change and
/lI</quote> deforestation for agriculture. Large-scale industri -
DOLVHG DJULFXOWXUH LV DOVR D NH\ GULYH
ELRGLYHUVLW\ FULVLV $W WKH VDPHOWLFIHO HP DIP\U HH S BL\D IO & D
IDUP ZRUNHUYVY DURXQG WKH ZRUOG VWU XJH®H WHR RPIDWNHY HQIGH PAHHW D
WR VXeHU IURP WKH QHJDWLYH LPSDFWWRO WHEKRQRIOQRU IFIO\L P D R/
ZLGHVSUHDG SURPLVH SURYLGH WKH VROXWX R RMRRUPDNLRAWDEOH PF

/l/<quote>
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productive, more independent of a seasonal workforce, and of course mor e environ -

PHQWDOO\ VXVWDLQDEOH $V VXFHK KWK H LSIUR BIURH IFR I W L YQEKH MW
fourth revolution in agriculture.

E<HW PDQ\ RI WKH GLJLWDO WHFKQRORJL
WLRQV FXUUHQWO\ EHLQJ UROOHG RXW E\ OC
FRPSDQLHV VXFK DV %D\HU -RKQ 'HHUH RU ¢
are far from revolutionising the dominant agro-in -

Many of the digital
technological innovations

are far from revolutionising
the dominant agro-industrial dustrial model of food production. More to the

model of food production. SRLQW WKH\ PLQLPDOO\ RSWLP-LVH WKH FXU
tion model through precision agriculture that can
VOLIKWO\ UHGXFH WKH XVH RI IHUWLOLVHU
through robots that reduce the need for seasonal la bour 3UDXVH HwW DO7KH\
GR QRW KRZHYHU Re*HU D UDGLFDOO\ &OVWXH VR Q@ B\ VRK O5VR LPQ.J KOW
LQGHHG Re*HU ZD\V IRUZDUG IRU D SHVWHFLGHHQWHD PR W FFICR. PD@V
HFRORJLFDOO\ VXVWDLQDEOH ZD\ RI M DREX¥HQJGRRIGV LRIV WHISR U3
tools such as farm management platforms increase th e risk of locking farmers into
WKH FXUUHQW VA\VWHP RI XVLQJ ODUJB \Y©BRW \P DbF® GOQWHW D QFXH PG E\DI
seeds (Bronson, 2022) .

+RZHYHU RQFH ZH ORRN EH\RQG WKH GRPULIHIMOWIHQGRK VHMW DO Wl
WHFKQRORJLFDO QLFKH VA\VWHP WKDWW KW V+GHHH ORHFHK® R Q RUH F B (
innovations are developed in close relation with so  cial innovations in food produc -
WLRQ 7KHVH VRFLDO LQQRYDWLRQV L& BOY GHXPBRPPKH LES V XGLSURHUR
PDUNHWLQJ RI RUJDQLF SURGXFH WR ORFDOVWVROQUDIBHBRXOWRGD®L «!}
SURGXFWLRQ VXFK DV SHUPDFXOWXWHXWiE DOQNSIDWWILR X O D W IFRH V R/f
innovation (Pel et al., 2020) . Its agricultural practices are based on organic or agro-eco -
ORJLFDO SULQFLSOHV WKDW DUH HOYRGRGRAHQWKH XD OULIW\QIRBR\GI
-XVW DV LPSRUWDQW KRZHYHU LV WKBWPLR®RI BHHERR FHPAWIDE®D LV KH
thus replace the dominant institution of food
DV D PHUH FRPPRGLW\ -QVWHDG IRRG FtF
o cesnemy e s Geplkes ers share the costs of agricultural production
the dominant institution of food DV ZHOO DV WKH UHVXOWLQJ KDUYHVW )
as a mere commodity. FRQVXPHUV VKDUH WKH UHODWLYHO\ Kl
agricultural production  &6; 1HW]ZHUN.
E7KH IROORZLQJ LPDJH JLYHV DQ RYHUY
VRPH DOWHUQDWLYH GLJLWDO WHFKRRORRILHV URUH&E REOR DIOFD B
IRRG SURGXFWLRQ WKDW DUH FXUUHQWOU LIDY DL@® BAHW.J}H ¥ 19 D B) 5
7KH LOOXVWUDWLRQ LV FHUWDLQO\ QRMFRRRO®EWRHKHDY LLYHO R ® B W/LLA
KDYH DOVR VSUXQJ XS LQ RWKHU FRQWH[WYV VXFK DV )DUP26 LQ
E7KHVH DOWHUQDWLYH WHFKQRORJLHWVURIQY &R QWQANIEXINEBRWR P RR
SURGXFHUY DQG XUEDQ FRQVXPHUV EHRUWHEKYRI R G LGILIN BVDD@\ON
HQDEOHG GLUHFW PDUNHWLQJ 5RERWURVFDRU SMPDWIOD @ ©D QHH O D
labour intensive and monotonous tasks, such as weed ing on agro-ecological farms,

It establishes a new form
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DQG IUHH XS QHZ FDSDFLWLHV IRU IDUPBHVILPO@ WDOPWARQNBAUYV
farming practices. Digital platforms for learning a nd Al-based recommendations for
DJUR HFRORJ\ DOORZ RSWLPLVDWLRQLMGXGWVVYEBPLIPWWLRQ RU M)
WLFHY DQG R*HU LPSRUWDQW UHVRXUFHNIJHRUQSH RBIOAK @ VX ZB EW W\
GR QRW KDYH DQ\ IRUPDO HGXFDWLRQ LI®& W & & DAHFIWR UK RILUW WDXID W R B
production, suchasthe *HP XHV HD Q E D X&Q0Kewgsd hake it easier for people
WR VWDUW SURGXFLQJ IRRG DQG DOVR UP HISI NIRRZIDHE®EBO AL WKIHQ V
gardener changes: The predecessor’s planning and kn owledge are to a certain degree

saved within the programme.

'RPLQDQW GLJLWDO WHFKQRORJLHVORO\DEIRQVXWOUWRWH G ULKY DHWRB GR
SURFHVV ZLWK FRUSRUDWH SUR4WDEQOLWURQULIHQNED WKKBE Q G UFR XQ/F
SD\ PXFK DWWHQWLRQ WR GDWD SULYDF\ WUDWHG OORE WHKR4WYV
HIWUDFWHG GDWD DQG WKXV UHLQIRUFR MNR/PH RIL QUKIHR R/GVSWHP L F
ducers )UDVHU 7KH DOWHUQDWLYH WHFKQRORJLFBBDUHDRYDWLRQV C
WKDW WKH\ DLP WR VXSSRUW D GL*HUHQGA\WPW GHEX R/ILRIR A Q G RERX{F'
VXPSWLRQ )RU PDQ\ EXW QRW DOO E@ HM URH@MMR 3 H GQRY. S\MCKHH\L K OEYHHY L
E7KH H[DPSOR SURR O IDVRIWLWDO SODWIRUP IRU &6%$ DGPLQLVWUDWLR
an alternative approach to creating digital tools for agriculture can loo k like.
2SHQ2OLWRU

s open-source, avoiding vendor lock-in and guarant  eeing the four software freedoms

JUHH 6RIWZDUH )RXQGDWLRQ

LY EXLOW RQ DQ DVVRFLDWLRQ DV DQ RWUQ @ ID\CDONILEROPO@YHREGS DL QWH

centring on maintenance and further development of the platform and assuring

FRRSHUDWLYH 4QDQFLQJ

[@stablishes hosting communities that share the task  of operating IT infrastructure and

IXQFWLRQ DV D SODWIRUP WR RUJDQLVEGR XY RRPOHREGEHRKWQUPRY IWXS S
KDV D ORQJ WHUP IRFXV RQ DVVXULQJ DYDLODELOLW\ DQG VXSSK
DV EXLOW EDVHG RQ D ERWWRP XS UHTPRIOJHIPEHRUND I ORQ \X/LLW KL C

farmers and consumers.
7KURXJK WKLY FROODERUDWLRQ ZLMYKHD QNKHE 218 HRQ 2806L$WIRQL W HID
EHFDPH DZDUH RI WKH PDQ\ FKDOOHQJHV RGRRYDMH. PN ERID/OVR K RS0 H
SURMHFWY 7KH\ JHQHUDOO\ XQLWH YHKR RRWH @ DONDHG DQIRIUPLLEX B G X
FDWLRQ LQ DIJULFXOWXUH DQG ZRUN IRV O/XW W ORDRUV &GV HPKIQHU I
ERWK DIJULFXOWXUDO FKDOOHQIJHRUIDPHYUREGRRGOD KE IXRTXDW L WD O
DGPLQLVWUDWLYH GL]JFXOWLHYV $ WRORDRWNG AKRDW ZI5IHHQ EOIFW R G
helps reduce the workload of the personnel and frees force s, allowing them to centre
RQ WKH PDLQ DFWLYLW\ SURGXFLQJ KHDOWK\ DQG VXVWDLQDEOH
E+RZHYHU SHRSOH ZRUNLQJ LQ &6%V RIWHQARPIK DPRXNIH HYHU\C
it hard for them to get involved with designing at echnological tool, even if the tool
ZRXOG PDNH GHDOLQJ ZLWK DGPLQYLNBDNVIIHVULR® WRIE ORQLVWXIQF 6RPH &
SURMHFWY DOVR KDYH D UHODWLYHQOQRRARIN L E R DFKWIHHRGY W\ARZ B U C
addressed during the bottom-up design process. And  once a software-backed solution
VXFK DV 2SHQ20LWRU KDV EHHQ GHYHORMSIHRGH R %V WS E6G OWRHWHEBWW
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LW XS DQG WR DQDO\WH DQG UHPRGHO WKKXV RONMLHQAW PR QIR F
support that is bringing in knowledge and practical  help in setting up software-backed
administrative routines can be important.

6R ZKDW FDQ WKHVH DOWHUQDWLYH & ZXHQDDHWHARN R &/RD \MHRF DR KHLFHRY
ORJLFDO WUDQVIRUPDWLRQ RI IRRG SWDRIGWHWKR Q'O RO MHU QD MW VYWH. G
of a small niche that caters to a small section of  agricultural production. But niches can

DOzZD\V EH VFDOHG XS DV ZH KDYH VHH
WKH H[SDQVLRQ RI RUJDQLF DJULFXOW
up-scaling would require dedicated political

support for niche technologies  $ 1 'for alter -

QDWLYH ZD\V RI SURGXFLQJ GLVWULEX\
consuming food. A deep socio-ecological

A deep socio-ecological
transformation of the food sector
will never be achieved
through a mere techno-fix.

transformation of the food sector will never

EH DFKLHYHG WKURXJK D PHUH WHFKQR @RXJW WXQ®RMKD BB 2DNWUHH V \
DQG VRIWZDUH WRROV DORQH DUH QHURAHO HPKHMKMV IRRSWRVWKIP LV |
LQJ 7KH\ FDQ RQO\ VHUYH DV DGGLWLRRDOLDAMRIROYV D/QKED WQ MW DXQ/GHHGF
ZLWK VRFLR HFRORJLFDO LQQRYDRDRBRHOY IRRGWASSRHPWVINEQVIRUPDWL
1HYHUWKHOHVV E\ EULQJLQJ QHZ WBBK UDFMLAARR ORQIGFUR FIDL® IL Q
YDWLRQ VXFK &6%$V R*HUV QHZ DQG H[FLRA JVADNWY IRDNAPE ® QRU D
GL*HUHQW HFRQRPLF DQG DJUR HFRORJLFDO SULQFLSO

ABOUTTHEAUTHORS

//l DU [/RXLVD 3UNMXYISRVW GRFWRUDO UHVHDUFKHU DW +XPEWOREVWVE&GLY¥HR VD WM GLHDUOA.W)L HBWK B Q& S D L
$JULFXOWXUDO DQG )RRG 3ROLF\ UHVHDUFK JURKWW O+NWD WHF® DWFX JBREB-BVI RRGGV\VWHP WUDQ\
PDWLRQV MXVW WUDQVLWLRQV IURP D JOREDWF&HWRMBHFWIVYH DQG ODQG DQG UHVRX

/Il Blwin Egger LV D VRIWZDUH HQJLQHHU DQG DUFKLWHFW DW FH RRIQMHQ WR B S\HHUDYALIFHHS IDRYY 2 SHHQ & RX U
%HUQ +H LV FR IRXQGHU RI D ORFDO &6% LQLWLDWLYH DQG LQLWLDWRU RI 2SHQ2O0OLWR
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WORKSHOP
RESULTS

+RZHWRH3DLUH-QWHUV DR HR & B KO RIDRLIC
IRUHDHB6XVWDLQDEOHH)XWXUH

+RZ FDQ D VXVWDLQDEOH ZRUOG EH DFKWHYFIOQ HH FRQAWULEXVBHE& |
E\ JURXSV WKDW FRYHU NQRZOHGJH EQOGMI\L WIGBLVQWHRYHVWVLW
IHPLQLVP" 7KH UHVXOWY RI D ZRUNVKR SZH@ B KLIPKF YANKHH/G OTXH V W
presented below.

E7UDQVIRUPLQJ RXU ZRUOG LQWR DDVEYRDDA YBEMORI WWD@E VW R RQF
them can be found in the technical domain.  The Haecksen consists of over 600 women,

LQWHUVH[] QRQ ELQDU\ DJHQGHU SHRSORP PQGPWQ D/SHPNRQ PRV W
DUHDV :H LQFOXGH FRPPXQLFDWRUYV SDRHBUNP BDHWUW VWAL HQ\W MWHAP
DGPLQLVWUDWRUYV DPRQJ RWKHUV 2XU FRPHP RMHBRD/FHYGHD PREBD GLY
HTXLWDEOH DQG WKXV VXVWDLQDEOH VRFLHW\

E7R SXUVXH RXU JRDO ZH KRVWHG DQ HOQREVDWQLRH WEZWWRXU

% XPH FRQIHUHQFH (QYLVLRQLQJ ZRU BDVRKRRS)M ZBRH @MW QR MK M W H F K
QRORJ\ VHFWRU WR GHULYH D QHZ FRQFHSWHRBUVWWR RDWLR QP ZKRY B WH\
often used when conceptionalising new software. Thu s, we invited visitors to envision

DQG H[SORUH ZLWK XV SURMHFWYV WKDW LZRX B GVHFRELRPIDW H AR Q @ D\RR
DQG VXVWDLQDELOLW\ WR KHOS XV LGHIQRQLIRXQIURXSE D WHINW RV KAR
Haecksen that cover a range of rare capabilities.

E7KH ZRUNVKRS VWDUWHG WKURXJK D EDODQVWRUWLGL DF-QW Y LWR
HQYLVLRQ SURMHFWY FRQFHUQLQJ LQVOHRUYV HF QG R/ @ DH. B IDGELL\ORL W
The participants then split into three self-organised groups and crea  ted proposals for

each of the aforementioned Haecksen sub-communities

7KH ZRUNVKRS SDUWLFLSDQWY SURSRVHGOAIPHWHQWHPREMBFWYV F
ELRGLYHUVLW\ SRZHU UHODWLRQV SURMRPWX®HY¥DIDLRQVWHP FKI
E-Q VPDOOHU WHDPV WKH SDUWLFLSDQW® RVKHH GHHFW & HAGK WHIRHL Q
UHTXHVWYV IURP WKH LQLWLDO OLVW -\ XXWWDQRPEB H GBURVDYLR
SRVVLEOH" )HPLQLVW FLW\ SODQQL@REDWVRGE WR WRBUGILWQ G XWH
SHUVRQDO VXVWDLQDELOLW\ GDWD LQ D EDUULHU IUHH ZD\
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E7KHLU UHVXOWY SURYLGHG IXUW K HIUW.KH/ ISIKRNW\H E §/WLRE WIX H GQ B VXSILF
them to the earlier introduced Haecksen teams. In a |l cases, researching and mak -

ing the current status of knowledge available to the broader public was req uested. A

UHTXHVW ZDV DOVR PDGH IRU GDWD UHHHY®HOQWIIRAH 8 X RW DD QD\EH G |
and structured. Technical support was requested to supporta  dministrating software

IRU FRPPXQLW\ QHWZRUNLQJ KRVWLQJ RRRHENIJHNUBD Q@ NGDGVW R 2 X |
GHYHORS LQFUHDVLQJO\ VXVWDLQDBOMHYSDNREG PHOW W U YDAHHFWH B NoHIG
WR YLVXDOLVH SUREOHPDWLF VSDFHV H QY RWKHVKLWY WK JJHEKGE W
ZDV FOHDUO\ VWDWHG 7KH SDUWLFLEBRWYWNOBREDARHLGHEVIARGE |
FHSWV WHQG WR EH GL]FXOW WR DFKLHSIHFRVM BRF K XIAFDWWH ERBHINW (
PDUJLQDOLVHG JURXSV 7KH XUJHQF\ RW WX D @ & UARFQ WWHIY EKR QB H
seems to result in neglecting social and intersectional aspects.

E7KH SDUWLFLSDQWY DOVR ¥RLFHG GLVF
LQJ IURP WKH SHUFHLYHG GL]FXOW\ WR FUH
adequate and inclusive communication infrastruc -

communicate, making spaces WXUHV WKDW IXO0O\ VHUYH DOO QHHGV

less accessible E7ZR VSHFL4F UHTXHVWYV VKRXOG EH UHFRC
to marginalised groups. Participants proposed hackathons as well as

Awareness concepts tend
to be difficult to achieve or

blocking critical infrastructure. However, hack -

athons as intense coding events are often less
LQFOXVLYH 2Q DYHUDJH WKH\ WHQG WRVWWUR® & VWH) \EX\GW\DR.IQ\DZEDOHH
SUDFWLFHY DQG QRUPDOLVH SV\FKRRRNLED CFOLWQVDCHL\E DBNW WKE
ZRXOG EORFN HOHFWULFLW\ ZDWHWH -RUWRWR/ XKOYCH RXWHPWYILW 1
infrastructure against such interference would be m  ore appreciated.
E-Q FRQFOXVLRQ ZH QRWLFHG WKDWOW&H BURBBROOWHBEEREQQRY
request besides pushing hardware and software furth  er towards sustainable sourcing
and behaviour. More education in all areas, upskilling, data retrieval , and its visualis -
DWLRQ VHHP WR EH D JHQHUDO QHHG $W MIRZHDHENY REPEHUMVURQJC
WR 4QG WKHLU YRLFH DQG FRPPXQLFDWIE WKHIGY ZVK WHRW LR L\ QLR
WKHLU RZQ XQLTXH ZD\ )RU VRPH LW PLUXRGHH EMDROINH QWS R G F [
JRU RWKHUV LW PLJKW EH DQ DUWLVWDOBWULRHYDMWRQ VIRAKLDIF BQD
D SHUIRUPDQFH RU LPDJHV )RU \HW DR RMKKHRERPUPR XS HQWPW RK WQD
EOH PRUH H[SUHVVLYH JURXSV WR H]FWHQWDSEBRYNVEHQW KIPISW SYIR®/
WRROLQJ $V VXFK ZH VHH WKH YLVLRQRRQDWLH 3 ZHAKVWQ H QH DG ©
of the workshop participants. We are looking forwar  d to see the fruits of this work -
VKRS LQ WKH QH[W \HDUV :KHUHYHU WKH\ PLJKW DSSHDU

(QJOLVK WUDQVODWLRQV RI DOO RUZRUG® B RRFER §MUW E K MSLIRGW VI |
DFFHVVLE CKHN YW E&HUZZZ KDHFNVHQ RUJ HYHQWMAW ISOUWIL. QJ LQW
WHFKQRORJ\ DQG VXVWDLQDELOLWYXRWWD I\U)R\P\N\NKQDEELC@E)O\M}PHH |

ABOUTTHEAUTHOR
/Il Dnelzai KDV D GRFWRUDWH GHJUHH LQ &RPSXWHU 6FLHRBH DQ & FGFHSYAHHO RW\W W AP Q WH W FDWV RVMWYZ V P
PDLQO\ IRFXVHV RQ VWUDWHILFDOO\N GHYHORSLQJ WKH +DHFNVHQ
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%iRVW PDUNHWY DUH GRPLQDWHG QRW ERKRPSDMDIHYDEK®WLW\ RU

o

\ XQVXVWDLQDEOH WD[ HYDGLQJ JOREDVHF RZQRSRD IKWW H RQ JO
QHJDWLYH VXVWDLQDELOLW\ LPSDFW LQFRQVXPEWDRWGULDO X
XQIUHH OLFHQVLQJ YHQGRU ORFN LQV DQIGNRRBVDIDMROBRRU ZR
WKH VXSSO\ FKDLQ 6XVWDLQDELOLW)\ LP3OEWAMG DIUAHGU H DX O DU
PDQ\ FRXQWULHV IRVVLO UHVRXUFH EDVWB $XRFHMHVGDUH H
-Q H*HFW SURGXFLQJ HOHFWURQH®VBDD\WHVLNPRL \WWQRU &2S
ZKLOH GHVLJQLQJ GHYLFHV IRU UHXVH GHSDWDD Q@ DHSURBE.QJ DQ
HUO\ FXUUHQWO\ FUHDWHY HFRQRPLF GU¥DBYIQWBHNV LW YHQ
LV Rl QR VXUSULVH WKDW XQVXVWDLQDEQORWO WRXQWHWV HVQ I
WKH VPDOO ZHDOWK\ SDUW RI WKH SRS XIDDQMIER Q@ KDW | VKW O D U
SULQW ZKLOH WKH ODUJH SRRUHU SDUW KDV \DW®PHD WRRRRWSU
IRU PHDQLQJIXO LQGLYLGXDO LPSURYHPHQWV
E+RZHYHU DV FDQ EH VHHQ LQ WKH SUHYLRXVERKDSWHUV Wi
OLDQW LGHDV DQG FRQFHSWV DV ZHOO DEOWXMHPAKIRORSURME
JLHV DQG H[LVWLQJ EHVW SUDFWLFHV TRBWK VU WBDYDEDH VRF
DOO GLPHQVLRQV IURP FRPPXQLW\ WHFK O $IFRDRPHY WR VX
GHVLJQV %XW WR UHDOLVH WKH IXO0 ¥RWHGOWLIRFQ RO WRBVH L
HFRQRPLF IUDPHZRUN FRQGLWLRQV KDYH WRDEB® HFR/XYJHG VR W
WDLQDELOLW\ SDWKZD\V DQG UHPRYH LQFHQWLYHV IRU KDUPIX
E&ROOHFWLYHO\ DGMXVWLQJ VRFLHW D OQISQ FRQMUQYPVQ HFRQRP
WDO SULRULWLHYV SUHFLVHO\ GH4QHW WHKG® SR @/LKW I/ FIDKD 6 W PIDIL Q
~W VWDUWYV RXW E\ LOOXVWUDWLQJ WREGSRQMWNVHFB®'!&PARDQG\
PRYHPHQW /DVRWD DQG $OEHUV WKHQ FQWV(&DHILGLVEXVYV
ODWLRQ UHJDUGLQJ VXVWDLQDELOLW\W\Q & IIY&H GRIFY LURAHHO/D W H C
3RKO DQG =LPPHUPDQQ WXUQ WR WKH GLDMWDDPHR@MUBY W UXF\
DQG GDWD QHWZRUNV WR VXJJHVW FRQFUHWH GGERIAVF\ UHFRP
5DPHVRKO :LUW] *XQQHPDQQ DQG :HLHU HLSOWDB® WRR FRQFH
ORJLFDO VWDWHFUDIW DV D UHJXODWRAOHEWQYF\IRBLBQWDWLR
WR XQOHDVK WKH FUHDWLYH SRZHU Rl GLIJLWDOLVDWLRQ

S 5DLQHU 5HKDN



[ -RKDQQD *UDI ODUMD /HQD +R+PDQQ %LWV %!XPH

BITS&BAUME
POLITICALDEMAND

We demand: 'LJLWDOLVDWLRQ PXVW LQFUHDVLQMRFEH VEX QLA ® IR DW\K XV WHU YQLDFEHO
socio ecological transformation. Digital technologi es should contribute to the improvement of living

FRQGLWLRQV DQG Rl WKH HQYLURQPHQ W ALK DRXRQHIX® @ WIRFH G SHHFW LQJ SODQ
ERXQGDULHY LQVWHDG RI H[DFBH UFEDRWHQ IJWKURKD & \HHSIORWGL@JI HQHUJ\ DQG L
FRQVXPSWLRQ DQG D ODFN RI FRQVLGHUDWLRQ RI WKH *OREDO 6RXWK

With this call, thirteen organisations IURP WKH 4HOGV RI HQYLURQPHOQ"WDO SURWHFW
GHYHORSPHQW FRRSHUDWLRQ DQG VFLHQRHN BDWGPHEIW HVKH J X WRKSH DU PPIOR O
and political actors worldwide.

ZKH IXO0 SROLWLFDO GHPDQGYV
RI %LWV %!XPH FDQ EH IRXQG

i ts/
https://blts-und-baeum(we
LPDJHV SGI1V %LWVBXQGB%DHXPHB

' |
3ROLWLFDOB HPDQG%BHQJOLVK SG




1.DIGITALISATIONWITHIN
PLANETARYBOUNDARIES

We demand that technological developments are
aligned with the standards of nature, climate and
resource protection and the preservation of biodi -
YHUVLW\ '"LIJLWDO LQIUDVWUXFWXU
must be constructed and operated in a climate neu -
tral manner, without climate compensation.

&RQWLQXH 5HDGLQJ LQ &KDSWHU

We demand the creation of governance frameworks
that control digital monopolies and democratise the
digital world.

&RQWLQXH 5HDGLQJ LQ &KDSWHU

Ik

2.GLOBALJUSTICEAND
REGIONALEMPOWERMENT

PI0NO G NS HOGHOWS GLMEWDIO!

We advocate a digital transformation that supports

D JOREDOO\ MXVW DQG VXVWDLQD
Trade agreements on digital goods and services

should not restrict national regulations required

WR EXLOG DQ LQGHSHQGHQW GLJL

RI VKR WHIP@XQGYHDGLQJ LQ &KDSWHU R
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/IXFDV IDVRWD (ULN $OEHUYV

(% $7( $57—§

The dominant power of telecommunications operators and providers over internet

DFFHVV KDV VSDUNHG SROLF\ UHWKROQWRUNLDQ GVEHIMR VH DH-FR
DELOLW\ RQ ODUJH HQWHUSULVHV WKW FRQHVW KR & LKIR @ HHYQ.G HXW M/
FRQQHFW WR WKH LQWHUQHW 1HWZR DN ® XHRWILWRQW DDA E B Wi
grated with other internet platforms, controlling d iverse elements of the internet

value chain  0DUVGHQ . Aside from the clear impact on end-users’ rights  over

access and control of the software, hardware, and s ervices of their digital devices,

such corporate power is also able to distort innova tion (JUDFKL DQG 6w XxamH

competition in digital markets 6DYLQ QHIJDWLYHO\ LPSDFWLQJ WKH HQYLL
(BEREC,2022) 7KLV DUWLFOH SXWV LQ FRQWH[W WKHGHDWHQW ZMHWK Rl QR L
the behaviour of network operators towards end-user s’ internet devices from the

SHUVSHFWLYH RI VXVWDLQDELOLWQDW GDWHK KN H\H RIDQWKGHHER G B WLLJ
SURGXFWV 7KLV FRQWH[W LV DFKLHYH® WKHHR RER W AHRRX WUHR K WKW \
PRGHPV DQG WKH ULJKW WR UHSODFH PRELOSRQERRWVWVR RBHUDW
RYHU ERWK FDVHVY DUH UHDFKHG UL QR WHKHH) &/HIEKWRROLHFQBVXWKDW SRV
LPSDFW WKH HQYLURQPHQW E\ PLWLJDW VMDKHHOADN WSDRQOQRA GMFUWIHBE VL

The digitalisation of infrastructures and services comes a long with a growing number

RI GHYLFHVY FRQQHFWHG WR WKH LQWRYQHWVW WRUWH W& HRR P FXUQLLYFLX
IRUFH LQ WKLY SURFHVY 7KH H[SDQVLRGQWV RQHKZ EV RSWHEDUE QH W
)77] DQG * SRVHV VXVWDLQDELOLWWHFK@®OWHRUM V) RRUHWIKRHS B gV
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personal routers/modems are important elements of t he ICT infrastructure for home

LOWHUQHW FRQQHFWLRQ $OWKRXJK LW PD\ VHHPXPRBPPRQ VHQVH |
able to choose their routers — DV WKH\ GR ZLWK PREBhi dnhdStikuR oH V

(XURSH -Q PDQ\ FDVHV QHWZRUN SURXNLIWHW W B X QH W KOHDLAJR R ZHXQ
private routers/modems (Golem, 2022) . This restriction is problematic for the environ -

PHQW EHFDXVH GHYLFH LQWHURSHUD RLOW R XRI)MH EHVYIDRIL\WH&HQWIBD G
fewer personalised features, and a lack of being ab le to make use of the right to repair.
E6DIHIXDUGLQJ WKH IUHH FKRLFH RI URXWHUV PRGHPV LQ (XURSH
KDV IROORZHG DQ XQHYHQ SDWK :KLGWH WKH 2SHQ - QWHUQH
5HIXODWRRYROLGDWHG WKLV ULJKW IXUWKhbpWHHX@DWRU b HKix U GW
KDYH LPSHGHG SURSHU LPSOHPHQWDWLRQ®HKAPHBRRH VWWERHAIRUP RI

WHOHFRPPXQLFDWLRQV ODZ LQWURGXFHG LQ E\ WKH (XURSHDC(
(OHFWURQLF &RPPXQ LA RNl eBUlatdrs 2 'LUHFWLYH (8 (XUR:
to limit such freedom on technical grounds. Therul  eshaveledto  (CHFWURQLF &RPPXQLFDWLRQV

IUDJPHQWDWLRQ RI WKH UHJXODWRU\ SDV\QFﬁgﬂgﬁ@ﬂﬁwgﬁ\ﬁgﬁmyﬁgm

states to the detriment of end-users /DVRWD - QWHUHVWEQH®HQWLQJ UXOHVWV DERXW

YDULRXV UHSRUWYV IWJRP LQEXYMUVRKFELHW\-W! LQFUHDVLQJ FRQVXPHU SUR
LPSURYLQJ GDWD SURWHFWLRC

SDYLQJ WKH ZD\ IRU WKH LPSO}
tries where freedom of routers/modems has been guar anteed, RI QH[W JHQHUDWLRQ EURDGEDQ

QR VLIJQL4FDQW GDPDJH WR SXEOLF QHWIZRUN XD EAWNT ¢ BYFPR E 4R

competition evolved, and end-users’ awareness of e- waste was

2022), and regulators % -37 have highlighted that, in coun

raised.

E$QQXDOO\ DOPRVW ELOOLRQ VPDUWIKBHHWBIUH SURGXFHG
$PRQJ RWKHU IDFWRUV WKH OLIHWLPHWH WKRIWADQUDWYISWRQHLVDOD
VKRUWHQHG GXH WR VRIWZDUH REREURUANGHRFHG6 RWZHDAHG DV W
HQG RI OLIH RI D SLHFH RI VRIWZDUH PBHUQONRESWRH VRS IR DW C
$OEHUV -Q WKH FDVH RI RSHUDWLQJ V\VWHP\HD\GM KR BWKRH HV FHC
SUHPDWXUH HQG RI OLIH RI D GHYLFH JKOWKWXOIO WRHNKBURZBUB
WKH LQVHFXULW\ DQG LQVWDELOLWDRHPWKW KRR IGNHZLFH @ HSHD W IR
PDQFH )URP WKH VXVWDLQDELOLW\ SHUQYG HRAVOLYH LW KILD/U SWULH-RX DWW
FRQFHUQLQJ VLQFH WKH FDUERQ HPLVVL@ONHNMYOBUHQRUJISURYHYV
GXFLQJ D QHZ VPDUWSKRQH RXWZHLJK VHYHUDO WLPHV WKH HQ

and emissions related to the smartphone’s entire li  fespan.® 8 $V )RUWL HWHD®ODLQ LQ
WKH ZRUOG JHQHUDWHG D VWULNL
H ZDVWH DQ DYHUDJH RI NJ SH
7KH JOREDO JHQHUDWLRQ RI H
E\ OW VLQFH DQG LV SUF

2QH ZD\ WR RYHUFRPH KDUGZDUH REVROHWEHOHFH MR WR DOBRZ X VA

GRXEOLQJ LQ RQO\ \HDUV 7k
WR H[FKDQJH WKH LQLWLDO RSHUDWL®@J VL WHE, &L WK R QEF pWiR)
EHQH4WLQJ IURP GHYHORSPHQW DQG VXBi&RRIWXPEKLRNQ I pMIKD Q1Id-

becoming a current practice in the mobile phone and  tablet PHQW VKRUW OLIH FAFOHV
LWV \HDUO\ HgQ_q

RSWLRQV —
VHFWRU 7KH HQYLURQPHQWDO EHQH4WG/H\PSL&E|QVBEI%§LLWR)%\45H£&W%<S
bELOOLRQ VPDUWSKRQHY EHLQJ SURGX&MHHWHDW\ \ HD WK H_ & YXi\
FRXOG XVH WKHLU GHYLFHV RQH VHLUQJQGRQ{BWSWF%W 'E'LHWG‘)@#‘“FHV DS

FWXULQJ SURGXFW

GUHGV RI PLOOLRQV RI VPDUWSKRQHMEZR%&OQ = M@ %@EFPQQIQMQL%\

The same goes for routers/modems. IURP XVLQJ WKH SURGXFW XVH
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E(QDEOLQJ HQG XVHUV WR LQVWDOO |ULHHCGRYHR¥BEWMAUYI WAXWHPYV L
UHSXUSRVLQJ DQG LQWHURSHUDELORD®W HH X WHRVYW XD BW HOG. FOH-@ YAt
VRIWZDUH QRW RQO\ IRU DOO SHRSOHVEXWH OQR X\Q@HP LIWW® H.QL
VXVWDLQDELOLW\ RI VROXWHRWOQN\ W GVRDIUBVZWDBO DQ\ WKLUG SD
RQ DQ\ GHYLFH ZRXOG HQDEOH XVHUV WR WKRIRVWR/RHABDWKHAK D
devices running even if the initial manufacturer ha s decided to stop support. It would,
IXUWKHUPRUH HQDEOH GLYHUVL4HG D IR\WHWHRMDLWNHR/QVUMHQ G UHEQ KD Q
UH XVH RI GHYLFHVY 7KHVH DUH DOO JRREDOHBFRR®W KL DGOH JDW RWHKH
obstacles to reusing these devices should be discouraged.
E-Q DGGLWLRQ GHYLFH QHXWUDOLW\ G DR LHISYRYOH HDQGHXX OD
HUV FRQWURO RYHU GHYLFHV 'HYQWHR QHQRQ BQ VWUV WU QQ WRW
HQYLURQPHQW ZLWK DQ\ VHUYLFH DQG VRH®W 2DTXHD DSSALWKWQR Q
WKH UXQQLQJ RSHUDWLQJ VI\IVWHRWYVWEHGUWMKRRUQDOYWSEBDDWWYR K
ware companies .U!PHU . Hardware providers can discriminate how users acc ess
services and apps in a fashion similar to how netwo rk operators can discriminate
HQG XVHUV LQWHUQHW WUD]F 7KHUPDRQHR ENHYEWH YQHH KXW WROW MAX F
WKH PRQRSRO\ RQ GHYLFHV E\ VDIHJXD U GLIQHPHOLGN KMIHQJW H NV R OS\Q\YID
to accessing software, services, and content with t heir equipment .U!PHU DQG )HDVH\

JUHH VRIWZDUH LV D NH\ LQ WKLV SURBMMW DY KRNV FHORGY XFH\
HUV WR HVFDSH WKH UHVWULFWLYH ORBRWRUIHRBRWHHIR ERGMY DRXIG |
internet platforms  )6)( E

To avoid a greater impact on the environment, princ  iples of digital

VXVWDLQDELOLW\ FDQ EH LQFRUSRL‘B[RWI:IBLHQ’WR GHYLFH RUL
SGDWH RI WKH (XURSHDQ
WKDW UH5HFW WKH LPSRUWDQFH RI RS®GIQ I\REELlJ(QFR\ARBALLI-b\éc)@(éHg AGRS

D FULWLFDO ORQJ ODVWLQJ DQG VXVWD @b EQ HHFKWD QHNH WXQ & W RWHH

hardware lifetimes, legislation should strengthen e  nd-user con- 'UPPHZRUN IRU WKH HFRGHVLJ
VXVWDLODEOH SURGXEWY

WURO RYHU GHYLFHV 7KH XSGDWH RI WKH LWKHV\FK GSI—&VQEQLSBLLVMHEM\IIP?
WKH (8 &RPPLVVLRQ KDV OHG WR R® SR O L&A L QU WILDHIWW YW WR FRP
SURGXFWY PRUH UHVRXUFH H]JFLHQW EDQFGQI?)gS‘@)JLFF@ECBHHWRWI'KLU@I%XbIj<i

XOH PDNLQJ FXUUHQWO\ WZR
RP\ PHWKRGY 7KHVH LQLWLDWLYHYV LQFOG)EG’M:#(S(\%%YHQQ e WREQEK
WKH HFRGHVLJQ FULWHULD IRU WKH (8QALdBW D OmPHD/U Nt W IDHERE LG Gl

the devicess mMVKRUWFRPLQJV LQ GXUDELOLW\ LYVHP§9'|1‘MbE’|BoELHV\>’\XV>W§}QB%OD*

_ (XURSHDQ &RPPLVVDRG
H ZDVWH UHXVH DEQdBeadthinibsOnlaqed} *Although ' (o'\ii)\ 0bEHOOLOY RI PRELOH

WKH UHJXODWRU\ VWDUWLQJ SRLQW BG D\ W oHBR @ MY/ LU RBPU &l F WRLOYWH
GL*HUV IURP WKH DERYH PHQWLRQHG UHI'RUPRRFHAKRUFRFERERP O

PLVVLR . E
VXVWDLQDELOLW\ DVSHFWYV FRQYHUMHHWV%%%QJ[Q\%&V&BMHHLU\pEd‘L
WURO RYHU GHYLFHV SURYLGLQJ ZD\VPWR uwaViHs Fia i XY b briH VR kIR B D@ R I

SHULRGV :KLOH WKH UHIRUP RI WKH WEOREFFRPWHEWRGSUQ HWMWYF

i o . SHDQ OHJLVODWRUV WR XVH W
to routers/modems, the ecodesign directive’s scope  is broader. HERGHVLJQ UHIXODWLRQV

IHYHUWKHOHVV ERWK FDVHV UHSUHVHQWDDXx3LQHURD R L RK % RWRN XY Iw

FLYLO VRFLHW\ WR VWHS LQWR WKHVH suRﬁﬁWMDﬁb%Hé%ﬁgggFma?

PDNHUV GHYLFH QHXWUDOLW\ DQG WKH DULWKW I@\}JDQQQ\K/V\)_LQWR?%\WMQR
WR LQVWDOO DQ\ VRIWZDUH RQ DQ\ GLILW DO QHhEAMWSP IHQW

HQWH C



119

'"HYHORSLQJ VXVWDLQDEOH UHJXODWRVNRRRUY \VPXRON LIRFOW & H \
SROLFLHV GHDOLQJ ZLWK WKH UHXV HDRIGEZ D YVIHF B ¥ REG XHFQ\A. K HRUXW
ZHLJKV VHYHUDO WLPHV WKH HFRURQUADOVIRRYB GHYWFRIVUBHSDLUDE
UHXVDELOLW\ DQG H[WHQGLQJ KDUGRD D FHMWVBSIDIDL W U D @GP W W
SRVVLELOLW\ WR UXQ IUHH VRIWZDUHJ TKKHJ A XLUWU H R RP U R UX DDSNURV
IUDPHZRUN LQ WKH (8 .HHSLQJ HQBNXVGW ¥ /@ IHP ISURA\CFRRP SHW L W L R
DQG IUHHGRP RI FKRLFH IRU PR UH) RIERORKILFDIODRSWKIR YVIURP OLQH
SURGXFWLRQ DQG H ZDVWH SURGXFWLRILWRERQEWV\D IHHHXOD U H
WR LQVWDOO DOWHUQDWLYH RSHUDWLQJ VW WYWWD D@L/ IGHT LFH Q

DXFDV /DVRWD3K' LV UHVHDUFKHU DQG OHFWXUHU DW WKKDIXPRRAGWLBOQIZHRKPLWD RIDBRBU-TLAD Z2&

DQULN $OE®BFY ZRUNV IRU WKH J)UHH 6RIWZDUH )RXQGDWLR@WQPDXUJBSWWDILRREUGLYDWRU IRU 'LJ
7KLV DUWLFOH PD\ QRW QHFHVVDULO\ FRQYHWQWKKHRBXWKRQV RHBQMRHWQWQ Z\KHWILRWKRUV WKDQN 51
6FKPHLGOHU IRU WKH NLQG SURRIUHDGLQJ DQG W®&E VHYIHZWURQWRU WKH FRPPHQW

" $OEHUV ( 2Q WKH 6XVWDLQDELOLW\ Rl )UHH 6RIWZDUHH 6RIWEBQIBIRXXEDWM. RQLRKVYRSH 5HWULHYHC
13.12.22 from KWW SV IVIH RUJ IUHHVRIWZDUH V@VWDHQDKEW B OWDWGEWDDHOPERGXFWLRQ DQG XVDJH
' $SSOH (QYLURQPHQWDO 5HVSREGIW.EL®Y WG 5SHSRUMIRP

KWWSV ZZZ DSSOH FRP HQYLURQPHQW SG$ RBG'$ DHLBY QW LRIRHERHIQMED O B 56V

'"BEREC (2022).5 HSRUW RQ 6XVWDLQDELOLW\ $VVHVVILQJ W(6H&L F SHRFQW R L BXXWM LR QI WWRD@OLPHWWRU RQ W
HQYLURQPRIDW

% -37 'UDIW GHFLVLRQ RQ QHWZRUN FRQQHFW L FDQ@ S RIL@GV 7L.9G VSIHIWWUARHDM IGR Q IRU EURDGE

from KWWSV Z2Z2Z ELSW EH 40H FF G EEG FDI | ®F & & H FE | DI E

F G E 5DDGSOHIJLQIJBRQWZHUSEHVOXLWBQAGIHQIWLQAWBE UQHEEEDWGUNRY@HQB79 GLHQVWHQ S
' European Commission (2022). (FRGHVLJQ IRU VXVWDEQW BOH YSHER G X Rtvgdd/ddnfission.europa.

HX HQHUJ\ FOLPDWH FKDQJH HQYLURGQP 9QW®HOW DSUGRDAXFW W FORDEEVH O QLQJ UXOHV DQG UHTXLUHP
VXVWDLQDEOH SURGXFWV HFRGHVLJQ VXVWDLQDEOH SURGXFWVBHQ

' European Commission (2022a). (QYLURQPHQWDO LPSDFW RI PREBBW BKHRQHE DQG WDROGHWYV

KWWSV HF HXURSD HX LQIR ODZ EHWDAWHILWQUWILOOWIWHRQ KDYHVIRIXQU ) PRREW®H SKRQHV DQG W
WR EH VXVWDLQDEOH HFRGHVLJQBHQ

' European Commission (2022b). (QHUJ\ ODEHOOLQJ RI PRELOH SKRQHV DQG WDE 8RBWIURIQPIHRUWDQJ FRQVXPF
LPSDBWWULHYHG KWWBRP HF HXURSD HX LQIR ODZ EHWDAWHIWQUWLOWILWHRQ KDYH \RXU V
(QHUJ\ ODEHOOLQJ RI PRELOH SKRQHV DQHU W DE®XW VHIQYIRURPQ MK QFVMRM® XA SDFW B HQ
"(XURSHDQ (QYLURPHQWDO % XWRHRIRO S(WRGXFWYV GRQ W FRV W5W WH IHHDYUHAGK IXOO UBIBRUW
https://eeb.org/wp-content/uploads/2019/09/Coolprod ucts-report.pdf

"JRUWL 9 %DOG« & .XHKU 57KHAH®REDO ( ZDVWH ORQLWRU AXDQWLWIMHY 5RZV DQG WKH FLL
SRWH@WLWE G 1DWLRQV 8QLYHUVLW\ 818 8QLW®IGQIDDMLR @ N V-HIDVUNFIEovhedeH? $BU 7UDL

6&<&/( 3URJUDPPH -QWHUQDWLRQDO 7THOHFRP\PHKWODQAPWYWRADBORRQG-D&/WH $VVRFLDWLRQ -6:$
")6)( .—QSXW RQ WKH GUDIW %(5(& *XLGHOLQHV RQ &RWPMRRO RISV KR IHWHARWR WKH LQEYWRQ@FD
B3RLQW LQ GL*HUHQW 1HWZRUN 7TRSBROIRIYHEG % R5 IURP

KWWSV GRZQORDG IVIH RUJ SROLR& URXGHOULWQHY &RQMXOWDWLRQ SGI

1)6)( 3RVLWLRQ WR WKH ((77 3XEOLF &RQVXOWDRHLBEWHUPUGD®L RWK R UMK KCBIRW QRQ7HUP WQDWLRC
ZRUN 173 IRU WKH SURYLVAIHRWURH¥MGE&G V H bttpstElwload.fsfe.org/routers/fsfe-eett-ntpl-en .pdf

1)6)( D2SHQ /HWWHU 7KH XQLYHUVDO ULJKW WR LQ WRIO\Z DQM YRXWLEDWH RQ OXQU\RGHYLFH )UH
S5HWULHYHG KWWXRWV IVIH RUJ DFWLYLWLHYV XSF\FDLQJDQGURLG RSHQOHWWHU KWP

1)6)( E'HYLFH 1HXWUDOLW\ DQG J)UHH 6RIWZDUH HBHANBERHVEBUH J)RXQGRMWLRQ (XURS

KWWSV IVIH RUJ DFWLYLWLHYVY GHYLFHQHXWUDOLW\ LQGH]
'"*DUWQHU ODUNHW 6KDUH 3&V 8OWUDPRELOHV DQG 0REILGMHBBHARLIHW HEO O &RXQWRWPLHV 4
https://www.gartner.com/en/newsroom/press-releases/ 2022-03-01-4g21-smartphone-market-share
" *HXV 0 7KH ((&& D QHZ SKDVH LQ WKH UHJXODWLRQ RMWWKHH&B@G@HFWURQLF FRPPXQLFDWLRQV
https://www.twobirds.com/-/media/pdfs/in-focus/eecc /the-eecc--a-new-phase-in-the-regulation-of-the-ele  ctronic-

communication.pdf

'Golem (2022). 5RXWHU I BHWKHIHW H G https VAwRW.golem.de/specials/router/
" .UJPHU - '"HYLFH 1HXWUDOLW\ 7KH PLVVLQJ OLQN IRUHMILVRIB®E WUDQVSDUHQW RQOLQH FRP
" .UJPHU - JHDVH\ 5HYLFH QHXWUDOLW\ RSHQQHVV QRQ @GR\¢FWIPLQDWLRQ DQG WUDQVSDUH

" /DVRWD / 1HW 1HXWUDOLW)\ $QG JUHH &KRLFH 21 5RXW-HU-MLI$EDE ORGHPV -Q (XURSH

' ODUVGHQ & 71HWZRUN QHXWUDOLW\ IURP SROREF KWHRY /MU V8 R LUHIK\OLDWN LRIH V V

' 6DYLQ $ (8 THOHFRPPXQLFDWLRQV(EYZDU&KDIWH U

"97.( $OOLDQFH RI THOHFRPPXQLFDWLRQV 7H WAL RQ QN KH IGSJAH @YW @ D@XA D EGHKQIHQHY RQ &RPPRQ
$SSURDFKHV WR WKH ~GHQWL4FDWLRQ RI WHKHH®W ZRWN R H N PIRSRORSEM\E LRREIGQ GL  IURP

KWWSV YWNH HX ZS FROQWHQW XSORDMMQ RI VOR H( B&(E Q& XOMEMHOLQHV HRUMIKSH IGHAQLWLRQ RI W
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+HQGULN =LPPHUPDQQ -RKDQQD 3RKO

(% $7( $57 -

6 XJIJHVWLRQVHIRUHDH&OLPDWH IULHQGC

-Q WKH -&7 VHFWRU V HOHFWBERXWWFIRQUVEBBWQRQ ZIROO
JOREDO HOHFWULF [HittdminReQN 202S W /TRKQY SHUFHQWDJH ZRXOG URXJ|
FRUUHVSRQG WR D GRXEOLQJ RI GLRQWDFROAW DRVQ FRP/SEHOHG WNUR.F
ORVW RI WKH VHFWRU V HOHFW U LR PW\URRGQX\WFX B WLERGE XM \QIO W
HQG GHYLFHV IROORZHG E\ WKH HOHFMWIL &EDW\DGHPOWGHNU RP) R
communication networks. However, data centres and ¢ ommunication networks are
H[SHFWHG WR GULYH ULVLQJ HOHFWULFLW\ FRQVXPSWLRQ E\
E-Q WKLY RSLQLRQ SLHFH ZH SURSRVH@GR®KBPWP HI)V XHWBIFKDIR\WU H C
DQG WKH (8 WKH SURGXFWLRQ DQG@WRBSWNXDWLR® R IG-DAV7DL © HQDWINH V
FRPPXQLFDWLRQ QHWZRUNV SURGXFBHDNYV CGI*WDW 8§ RMMLHEQKR X0 WKH
IROORZLQJ ZH SURYLGH SROLF\ UHFRPRHCOMWWLRIOWZRUNID VWD G H
GDWD FRQVXPSWLRQ UHFRPPHQGDWLRQ@VWHUFRXQW IP@OHUY FHREIUWM. ®F L C
VFLHQWL4F DQG SROLWLFDO ZRUN LQ WKIHR QWO W& R WRHQWH] B M V VBV

'"HVSLWH WKH LQFUHDVLQJ HJFLHQFXWLOTIWTKQSPBOWUXG® XUHV D V
LQFUHDVH LQ GDWD WUDI]F LV OHDGLQJ WAGGDIRDSHAGSDGEWNDRWYH L
data centres for processing, storing, and transmitt  ing data. To keep this increase as

ORZ DV SRVVLEOH PLQLPXP VWDQGDUGYV R Q P-B@HPH GHWHICH AP VKR
ZHOO DV RQHV RQ PLQLPXP LQOHW DLU WHPISDBWDDAHU AR RIGH GG B\W [
FRPSUHVVLRQ FKLOOHUV )XUWKHUOISRRIOGBPWmBDRHQ@W WK R$6 G IRVER L
HPSOR\ D PRGXODU GHVLJQ VR WKDW KDUBQDBDUSDXWH. BFO @EHXRSW
FDQ EH UXQ H]JFLHQWO\
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E7R UHGXFH *+* LQWHQVLW\ GDWD FHQWOQHRQVKRXWHEQHEHHEA UHTXLUI
DEO\ JHQHUDWHG HOHFWULFLW\ WKURWKKHGRIHRY GQGRZW WRHWHKH
data centres or through power purchase agreements. In addition, based on the
DYDLODELOLW\ RI UHQHZDEO\ JHQHUD WH GGH O\HKFFW UH.FR /Q LR YW K
HUQPHQW VKRXOG LQFHQWLYLVH LQWIGOWLD HFO'WWWRD\G B DRLDOIB P G
WKH HPHUJHQF\ SRZHU VXSSO\ RI GDWD F&H QWRPHE L\HRVRDOO GHRH FR (
sets to batteries.

E$W WKH VDPH WLPH KRZHYHU WKH FXWDHQWH KKIIDGAO HQ WHRYV GLLQY/ | |
trict heating networks or transporting it to heatu  sers must be resolved. Data centre

RSHUDWRUY DUH DOUHDG\ REOLJHG WRKMHDNH WREZEKQHBD ORAPLOHOR I
heat network operators should also be obliged to ac  cept waste heat at fair prices,

RU WR H[DPLQH RWKHU ORFDO KHDW VDYMWW IHDBWG/K-RX3OUA EHLGLVI
cussed. Municipalities should be obliged to make us ing data centre waste heat an

essential criterion for urban planning and to take it into account in building and heat

PDQDJHPHQW SODQQLQJ 7KH *HUPDQ JRYBDQWPRIQRW PRRXD/EDNVX S S
GDWD FHQWUH RSHUDWRUYV KHDW QHWDRWWN RS HF D QWARQUGEY WK ® GE A X
SRVVLEOH ZD\ WR FRRSHUDWH LQ XVLQJ ZDVWH KHDW

The enormous growth in data volumes, in particular  in mobile data volumes, is

DQRWKHU GULYHU RI WKH -&7 VHFWQ® U&R MHODMHFMNA W W R ER@IN X

DSSOLFDWLRQV VXFK DV * 4EUH RSWLHGROO\HAWLRQW IFIRRHP W KH
PXQLFDWLRQ QHWZRUNY $V D WUDQVPLVVLR(

Future decision-making 4EUH FRQQHFWLRQV DUH WKHUHIRUH SUHIHUDE

should support wide coverage should be implemented.
open access models. E&OHDU SROLWLFDO JXLGDQFH LV HVVHQWL

PDQ\ VIVWHPV RI ODQGOLQH RU PRELOH QHWZRU
LQ SDUDOOHO )RU LQVWDQFH VREHQEOWURGXFW

QHWZRUNY KDV EHHQ SROLWLFDOO\ VX%FHRIUMHBEBHEN WRO OSRYULODA LWF

JXWXUH GHFLVLRQ PDNLQJ VKRXOG VXSXRYVW RBPHH\WQV DRAFHMMIRR G+

national roaming with uniform and fair grid usage f  ees to prevent multiple coverage.

The government should also prescribe joint use of b ase stations and other infrastruc -

WXUH E\ GL HUHQW QHWZRUN VHUYLFH SURYLGHUYV

EORELOH SKRQH PDVWV VKRXOG EH SRZHUHG BV BRQNEZBEBEH HQH!

WDNLQJ LQWR DFFRXQW HPHUJHQF\ SRZHU VXBOG\ HRDWNKWH H[SD(

VKRXOG EH XVHG 7R PDNH * DV HIWKHQWYMHW QRMQPMEUKRXOG VXSSRL

IXUWKHU UHVHDUFK RQ KRZ H]JFLHQE\ W@ EGIRURSWRWHFRX DV EHDP

IRUPLQJ WKH WDUJHWLQJ RI UDGLDNMHR @ RVGRH Y (DAN. YOLRZX O R DX3/ HIUQYC

KLIJKHU VSHFWUDO H]J]FLHQF\ WKURXJKTEHWWHKWH BPREXNODWHQRQY WF

should support implementation where appropriate.

Perhaps the most important but also the most challe  nging aspect is to prevent data
FHQWUH DQG QHWZRUN H]JFLHQF\ LPSURYHBHQWVRDWR EHHMHBWWQHXW
GXH WR HYHU PRUH LQWHUFRQQHFWHG QH#VW IDFH WRHVHKIHB RQWH L
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nential growth of data 3RKO HW D dherefore,

SROLF\ PDNHUV VKRXOG DLP WR OLPLW GDWD
WR D VX]FLHQW OHYHO :H SURYLGH WKUHH HJ
LF\ VXJJHVWLRQV IRU GDWD WUD]F UHGXFWLI
JLUVW WUDFNLQJ KXPDQ EHKDYLRXU RQ WKH
marketing purposes comprises an essential part of

WKH LQWHUQHW V JURZLQJ HGBHAWLYLB LW \.D BQsdnidtignd/ L R Q

VXFK WUDFNLQJ LV QRW DOLJQHGVZIOWK H/ XWRVWW K@ DEERICQW \ LM IHQ G L
GDWD SURWHFWLRQ DQG SULYDF\ DQGWH®\WL ¥/ FARHDWAPS WE RQV
(Santarius et al., 2022) +HQFH PHDVXUHV WR UHGXFH WUDFNLQJ DQG WKF
VKRXOG LQFOXGH PDQGDWRU\ RSW LQXWW UDWHUHWUGQGVHBBGLR
YDF\ VHWWLQJV WUDFNLQJ RQOLQH DGY
DQG OLPLWLQJ GDWD FROOHFWLRQ WR RQ
QHHGHG IRU WKH VHUYLFH -EHLQJ SURY
RQG D ODUJH SDUW RI GDWD WUD]F LV
VWUHDPLQJ 7KH (8 VKRXOG SUHVFULEH W
SOD\ IXQFWLRQVY DQG SUHORDG DUH VZL
E\ GHIDXOW 6WUHDPLQJ VHUYLFHV VKR X(
UHTXLUHG WR UHGXFH ELWUDWHY E\ GHALF HOWR U KA.DVWED WR]FUHQ W\H
5DW UDWHYV ZLWK YHU\ KLJK GDWD YRO XPYHV FFEOROPODGV H H LELLHRAGHOA 7
GLJLWDOLVDWLRQ WKH (8 DQG WKIHHPTHWRPD W DRXNUQRHQMW LD
more time to lose. The good news is: There are enou gh suggestions on the table for

EXLOGLQJ D GL*HUHQW VXVWDLRDED I GHYHQYWHIGC/ DRRR @I :WKHVF
this opinion piece.

Policy-makers should aim
to limit data consumption
to a sufficient level.

There are enough suggestions
on the table for
building a different,
sustainable digitalisation.

DrHQGULN =LPPHKIPADRIPHQ ZRUNLQJ SURIHVVLRQDOO\ RQ HQHUJ\DW V¥V DML W QRAL-IRW PA UHUW RV Q WHQ
IRUPDWLRQ IRU PRUH WKDQ VHYHQ \HDUV |IRU DQF1ER VML WRWHIN DIHQURDQYFUH QMWRIIDO SDUOLDPHQ
DQG SXEOLF DXWKRULWLHV +H LV 7THDP /HDGHBDRQJI[QWHDWI V¥ FKQRO RBLLHM. RNV WK 8 UUHHWWVHG KHUH DUH
his own.

DohannaPohl FRQGXFWV UHVHDUFK DW WKH LQWHU IDFHWLIRWYX \$W OOL QVBDLLAIHAG DQYGL G RDIPMIGVLY® HQJILQH |
VKH LV SDUWLFXODUO\ LQWHUHVWHG LQ KRZ WKHGHONUYRRHPHEWQ & H FCSDWMURLQ& TG E-RKDQQD ZDV [
PHPEHU RI WKH MXQLRU UHVHDUFK JURWDB L QDE MWDLONL DEOWL R\MK Bl 761 BEKQLVFKEK BQHQMWDMKLW |W %HUOLQ |
D IHOORZ DW WKH =XULFK .QRZOHGJH &HQWHU IIRU 6XVWDLQDEOH '"HYHORSPHQW =.6

' +LQWHPDQQ 5 %HXFNHU 6 +LQWHUKRO]JHU $§HQBPRMKH\ 66DFINHERO $QDO\VH

1HXH (QHUJLHEHGDUIH GLJLWDOHU 7HF K QRORIHGIW H FIQRIOWIR X FIQX IFJUYRIQH 6]KKN % Q IWLJIH (QWZLFNO
—.7 EHGLQJWHQ (Q BolRUGHUGVDISV-QVWLWXW /HLEQL] =HQWWXR R B:WFKXURIS | THMW W F:H W W V F K D
(QHUJLHDJHQWXU

' 3'UVVLQHQ 0 .RWLOD 0 &XHYDV 5 3KDQVDONDW URQPIH@WHO LPSDFW DVVHVVPHQW RI RQOL
advertising. (QYLURQPHQWDO —PSDFW %YM A-200 Fhi Wos ¢/ 10MTL6/j.eiar.2018.08.004

' 3RKO - +,IQHU $ $OEHUV ( 'HRKG® 2BWLRQV IRU /RQJ ODVWLQJ (]JFLHQW DQG 2SHQ +DUGZD
6RIWZDUB6,20-24. KWWSV GRL RUJ 2(:2
' 6DQWDULXV 7 %LHVHU - & 7 )JULFN 9 + MG{U.HUQRNVVHRKO -+LBRKGH ) /DQJH 6

(2022). '"LIJLWDO 6X]FLHQF\ &RQFHSWXDO &RQVLG H QHMHWQRM®O VR R | -BHY HF® DP)LQILFDHVI RD) V
KWWSV GRL RUJ v [
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6WHIDQ 5DPHVRKO -RVFKD :LUW] $0\VVD *XQQHPDQQ 5DKHO :HLHU

5(6($5&+ $57

[ KHH5S5HRUJDQLVDWLRQHRIH*RYHUQPHQW
LOQHWKHH'LILWDOH:RUOG

7KH HFRORJLFDO FKDOOHQJHV RI WKLVH@MHADBIE B KDKHH EHHWQ/ KOH RU C
SUREOHPV LV LQFUHDVLQJ GUDVWLFDOIOR Q SRIR WKHY 8 UHV HO LY/DDNWALIR @ U
ELRGLYHUVLW\ LV LQVX]FLHQW /LVQWBHXWDRQFEH LXHOMD® RVGOD W K £ 8 YF
DQG SHUPDQHQWO\ VHFXUH VRFLDO DQG URXYKUIPQWPHIIMAKD BURV
FKDQJHV LQ HFRQRP\ DQG VRFLHW\

E$V D VRFLR WHFKQLFDO LQQRYDW DML\ VIIXDODOHNRPARRF FO G RWE
DERYH DOO ZKHUH LW KHOSV WR S U RM X@QHWO \FIRKD/WXFAS WRRE® \SY @ WIHL
DQG HFRQRPLF SUDFWLFHYVY ZLWK D FOHDRO LRARP FBLMVW KB W RA/RV VXYW DL
designtask ofthe21s* FHQW XU\ LW LV LPSRUWDQW WR SXWUEBDWMYMHOLVDWLR(
power at the service of the great transformation SDPHVRKO DQG /RVVH 0OBheOHU

JUHDW WUDQVIRUPDWLRQ UHIHUV WRWXKH @R R 5 WHHKFHK@\RLOYRH] U HAVRA
HFRQRP\ DQG VRFLHW\ LQ RUGHU WR GHDBDAO. WKDW OH ¢ RHFL RO VKB
218 FHQWXRDO\DQ\L 6FKQHLGHZLQG . Thi i8a task for state action

LQ WHUPV RI ERWK UHIJXODWRU\ SROWEQRBRIOQ@QWBWLRREB BQREFHWVALIHD
change — new tasks call for new governance.

E$ GLIJILWDO HFRORJLFDO VWDWHFUDBIMWLWLWHKH R GlltM8EWQY B EOMD
DFWLRQ WR VKDSH WKH VRFLDO HFRGXRJIZEVFIDPI GMKHWDDPWO B RV IRKP
SODWIRUP HFRQRP\ ZH H[SORUH FKDOOHQFVPND\DIUWHM?I SRLQWYV

3ODWIRUPVY DUH DFWRUV WKDW SURYHGH RQMWAHMJ DA & EDWMEW P X VW H UWHLE
HQDEOLQJ WKH H[FKDQJH RI GDWD FRPPXIRROGWDR)EG DRQGYWRH\W VI
between various user groups. These digital platform s can now be found in all areas of our

VRFLDO DQG HFRQRPLF OLIH DQG WKH\MHJHESOREH QO \I ) ULPBWR URMD B MAMEF
SHRSOH FRPSDQLHV DQG LQVWLWXWLRQQGRDEXRORV FRIQD MRNSSIUHL
33 EXVLQHVV WR FXVWRPHU % & H\WQG BX¥LOHYV WRVEKNLIRUJIDQLYV
WLRQ RI LQGXVWULDO VXSSO\ FKDLQDMNUMWHLR@BOWHDISKQODQ F X \ DLV LSN\ODOWLIFR
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DSSURDFKHY WR FDUU\ RXW WKHLU WDVN\W RXWWWDQYERQB HFRR RP\
ple of how digitalisation is changing the nature of  societies, industries, and markets.

E7KH HFRORJLFDO LPSDFiheiRto®»MD W RVAWQWHUPHGLDU\ DFWRUV FD
EH VHHQ LQ GL*HUHQW GLUHFW D®KSH@GMWRQWHKHHLEWIHNQBQ DQG X
7TKHLU IRRWSULQW PLJKW LQFOXGH WKGHHGNYDWUD QRBUURIYRXD WH
ing the infrastructure on which platforms depend an  d the consumption incentives

WKH\ VHW MXVW DV PXFK DV WKHLU HeHRW VR Q0P D UN+HRWUNVWUXFWXL

6LQFH SODWIRUPY IDFLOLWDWH HQYEWR®PHNQDANBEE0 KD YUHH O HRER QNS UNLL
WKHPVHOYHY WKH\ KDYH WKH SRWHQWIRFQ RVR PARKDORIH. BV MVFUNDLOWM
IRUPDWLRQ RI RXU HFRQRPLHY DQ®W IODLOHMWE®HWY H QKMO/\ XROWHD S S H
WKH FRQWUDU\ WKH EXVLQHVV PRGHOWXRWDQLDQW EFOHP 8 URHAQH RU R
DQG FRQVXPSWLRQ SDWWHUQV &RQV LIEH® UMD WX BIQ B H° DRUN M\R GSIR\Z Y
FRQVXPSWLRQ SDWWHUQV SODWIRUPVD@QKHSUW R FWHLG/HHA0Q HW\WB Kl H L
ZLGH UDQJLQJ UHVSRQVLELOLW\ IRU VXVWDLQDEOH GHYHORSPHQ
E2XU YLVLRQ -Q SODWIRUPV ZL O OWMHO NHRK RORMH DD RN WD IKQH
IRUPDWLRQ RI SURGXFWLRQ DQG FRQVMASWERRFHKHMHY LWOABBU W L
portfolios, and governance mechanisms will be desig ned according to strict sus -
WDLQDELOLW\ FULWHULD VXVWDLQDEHLPDBWR EYHVHNLLYH) HDR Q B OH.R)E
regulation.

E®%XW KRZ FDQ SODWIRUPY WKHPVHOYHV BHFRRIPQGI B IBHH@QOVFRRYJ HFR
WULEXWH WR VXVWDLQDEOH GHYHORSPRILQW V OIQ/G BRN WLIED N BB WWR Q
IRU SROLWLFDOO\ IUDPLQJ DQG VWHHULQJ SODWIRUPV"

These questions can be linked to the ongoing debate s on regulating platforms at

ERWK WKH QDWLRQDO DQG WKH (XURSKNBQDOHYgOW EDQWILHARM WD
started or are nearing completion.

E-W LV EHFRPLQJ FOHDU WKDW WKH (XUR DNDHY 8QUHR QROUNL QWV P
LQWHQVLYHO\ RQ WKH UHJXODWRU\ IUDD PHZRYNOF R Q 8 LIWLIR QH/O\S |
DQG SXVK EDFN GRPLQDQW FRPSDQLHV LMWKIN® HSHRIDN R U BHHW IGR/QR
have emerged:

DbHIXODWLRQ RI FRQWHQW HVSHFLDOO\ RI VRFLDO PHGLD

Data regulation, with a focus on data protection an  d data access

DERPSHWLWLRQ UHJXODWLRQ ZLWK DO QPRXW RQD \§ RRAUHPQRMRIFDSTD L HE\R

$W WKH VDPH WLPH WKH JXLGLQJNA SDVQBRSOMHRRQ & XVWWDZDRD EQQ
these initiatives. The political target dimensions  of climate protection and environ -

PHQWDO VXVWDLQDELOLW\ GR QRWGWHWWSIOD \S R QLHO HDYQCEQ B/0 MO R
UHIJXODWLRQ 7KHUH LV VWLOO D ZD\ WRSIRDWRRRIPYLLVWKW KHH Y YV EF
RI VXVWDLQDELOLW\ :H WKHUHIRUH VAH WIOH RGN | /K DWI RYOH U QD (
VXVWDLQDELOLW\ DQG GLIJLWDOLVDWLRQ ULQ WMKRWKWHRM RI SOL
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FOCALPOINT
OFPLATFORMREGULATI

INGERMANYANDEURO

Underregulated

Sesearch needed
7\SH RI UHJXODWLRQ XQF

JHGHUDO OLQLVWU\ IRU (F
$eDLUV DQG &OLPDWH $FV
%0:.

JHGHUDO OLQLVWU\ RI -X\
% 0 -

JHGHUDO OLQLVWU\ RI WK
DQG &RPPXQLW\ %O0-

JHEUDO OLQLVWU\ IRU WK
(QYLURQPHQW 1DWXUH
&RQVHUYDWLRQ 1XFOHD
and Consumer Protection

%089

) ideral states

Implemented
Pending

AGB: *HQHUDO 7HUPV DQG &R®NMBLWLRORPSHWLWLRQ $FW
$90" $XGLRYLVXDO OHGLD 6HUYLIBAPHY 'LYHWWUYWDWH 7UHDW\ RQ OHGLD
BDSG: JHGHUDO 'DWD 3URWHFWLWNRe@®GFWLIHWZRUN (QIRUFHPHQW $FW
DA: 'DWD $FW P2B: (8 5HIXODWLRQ RQ SODWIRUP WR EXVLQHVYV
DGA: 'DWD *RYHUQDQFH $FW 70* *HUPDQ 7THOHPHGLD $FW
DMA: 'LIJILWDO ODUNHWYV $FW 77'6* *HUPDQ 7THOHFRPPXQLFDWLRQV 7THOHPHGLD "'
DSA: 'LJLWDO 6HUYLFHV $FW UWG: $FW DIJDLQVW 8QIDLU &RPSHWLWLRQ

'6*92 *HQHUDO 'DWD 3URWHFWLRQ 5HIXODWLRQ
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NEWGOVERNANCECOMPETE

2ULHQWDWLRQ DQG
VWUDWHJILF DELOL\

Learning and
VFDODELOLW\

CORE
COMPETENCIES

(FRV\VWHP FDSDFLW\

Alliance and
FRRSHUDWLRQ FDSDFLW\

30DWIRUPVY GR QRW KDYH VX]FLHQW PRPHQRWZDR GRUVDXY WMBRQRJLFD
ble consumption and the satisfaction of our needs w ithout greenhouse gas emissions

DQG ZLWK OHVV XVH RI UHVRXUFHV 7R ENMWORK) DEWH YWHUBSQNMIVRUYV
mation, platforms must support sustainable

FRQVXPSWLRQ SDWWHUQV DQG FRQVLVWI
their service portfolio and business models

with climate, resource, and environmental

Platforms must support
sustainable consumption patterns
and consistently align

) ) ) protection.
their service portfolio and

. E:H WKHUHIRUH VHH WKH QHHG IRU D JRYHU
business models
with climate, resource, and IUDPHZRUN WKDW DFWLYHO\ VKDSHV D
environmental protection. LFDOO\ VWHHUV WKH VXVWDLQDEOH RU

WUDQVDFWLRQ SODWIRUPY DQG WKHLU F

*RYHUQDQFH FDQ EH GH4QHG DV WKH VYV
FRRUGLQDWLQJ DQG JRYHUQLQJ RI VRHIPR/ HER/XKRW KH-DRE LAV LFDQ \
aging the interdependencies between non-state and s  tate actors

E7KH FRPSHWHQFLHY UHTXLUHG

%HQ] HW DO

IRU WKHHGBIS S U@ IRAKDIRWI D JRY H
VXVWDLQDEOH SODWIRUP HFRQRP\ FDQHER BEBHODH® JHR/ D\ L\G K HL
LQWHUVHFWLRQ RI GLIJLWDOLVDWLRQ D® & K XR WP QD\EHOWWHN RV
SHWHQFLHV LQ D XQLYHUVDOO\ YDOLG @ QEH¥LRERE PDRBHY DWI VG
OHYHOV PXVW EH DEOH WR XQGHUVWDQG DQG LPSOHPHQW WKHP
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7KH GLJLWDO ZRUOG LV LQFUHDWW YH\ MKOQWBXPH KIRXW QW IZ¥ D
changing: With the vision of a continuous virtualis ed fusion of our internet use in the
PHWDYHUVH H[SHFWDWLRQV DUH JURZLQUWR®RIDWARP FEHMWRPHN QH
MRXUQH\ DOWKRXJK LW LV VWLOO FRPBIOH\WRAU\ZR DHQPM\D M R VKR 7. (
WKH QHDU IXWXUH 7KH DLP LV WR PDNH FXP/SNOMH[Q®DLEIQ W B O GLFRN
ing infrastructures, hardware, software, data, and  services along overarching social
values and political guard rails.
E'HFHQWUDOLVHG VHOI RUJDQLVDWLROHRWO AW RIPAKEHDD WRW @HT
HVVDU\ VIVWHP WUDQVIRUPDWLRQV LQ WXFKDD & WRIPE OF PIDSJUHKH Q V
-Q WKLV FRQWH[W LW LV LPSRUWDQWQWR/ XE® KU MW D G WNKKHHRWW D ¢
isation of collective, common action. The socio-eco logical transformation requires
DQ DFWLYH DQG FDSDEOH VWDWH DQYVFERBBOCWQBRQYRWIZMRDWHKHW®RW \HW
WKLV SRLQW LQ *HUPDQ\
E:H XQGHUVWDQG VWDWHFUDIW DV WKHQWW®RZOKIEIH WKEB D& DRV
DQG WKH FRPPXQLW\ LQ WKH LOQWHUHVMW RIRDDHOR+HY RX W WDMWZH D
an active actor in a socio-ecological transformatio n is indispensable. The concept of
D GLJLWDO HFRORJLFDO VWDWHFUDIW BHDIXE &/KD ¥ Q\GWHWLH DY
DFWRUV DFTXLUH WKH FDSDFLW\ WR JRFREPROWK G WUWOQ DI R UWPW WR\R C
-Q RXU YLHZ WKH IROORZLQJ IRXU FRPSHWWQRUHWKILWH SDUWLFX
2ULHQWDWLRQ DQG VWUDWHJILF DELOLW\ MMHMXJIK FRPPRQ JF
(FRV\VWHP FDSDFLW\ WKURXJK RUJDQLVDWLRQDO VHW XS
$0O0LDQFH DQG FRRSHUDWLRQ FDSDFLW\
/HDUQLQJ DQG VFDODELOLW\
7KH QH[W IHZ \HDUV FDQ DQG PXVW EH XVHG ZLVHO\ WR DGGUHVYV
DFWRUV LQ VXVWDLQDEOH HFRQRPLF DFWLYLVW\ (D[GG FRQVXPSWLF
WKH QHFHVVDU\ FRPSHWHQFLHY RI D GLJLWDO HFRORJ.FDO VWD\

Stephan Ramesohl LV &R +HDG RI WKH 5HVHDUFK 8QLW 'LIJLWDO 7UQ@\QW LRUUXPDHY LR &I MOKWHH: XSSHUWD O —
(QYLURQPHQW DQG (QHUJ\ IRFXVLQJ RQ WKHVUHWHRQ FXWDWKE LQWXVYWHEWQRQRI GLIJLWDOLVDWLR
VXVWDLQDELOLW\

DoschaWirtz OHDGV WKH VWUDWHJ\ WHDP IRU GLJLWDOLRDWIR® DWHW K@ Y: XSG RIMIVO BQEWLWXWH |
(QHUJ\ +LV ZRUN LV IRFXVHG RQ HQDEOLQJ DOMRYV W H\QSR QWH H Q HVIUD@R/L. M BRQVFDQG H[SORULQJ I
RUJDQLVDWLRQV IRU D UHJHQHUDWLYH HFRQRP\

Plyssa Gunnemann LV D VWXGHQW DVVLVWDQW LQ WKH UHVHDUFKK DX¥SSH UMW DWD-@VWLYKWRHARWLRQ DW V
&OLPDWH (QYLURQPHQW DQG (QHUJ\ 6XKHY HD WRKX GOLW &K HFRRIQRPILE SURJUDPPH DHV WKH 8QLYHUVLW\ F
Rahel Weier LV D VWXGHQW UHVHDUFK DVVLVWDQW LQ W W URY HD WFW KOH HOS S H ULWEDOD ~7QNDVD VWRKWWPH
IRU &OLPDWH (QYLURQPHQW DQG (QHUJ\ BKW LY WW M @D YW R BLUR HFROARP DIV WKH 8QLYHUVLW\ |
"XLVEXUJ (VVHQ

" %HQ] $ /%W] 6 6FKLPDQN 8 6LPRQLIVQGERBM *RYHUQDQFH 7KHRUHWLFDO IRXQGDWLRQV [
HPSLULFDO 4HOGV (RIVINGS ®X ¥ DDAELFR Q96 9HUODJ 1%U 6R]LDOZLVVHQVFKDIWHQ

' JULFN *RVVHQ O /DXWHUPDQQ & OXVWHU 9 DEWIQUKY 67'LIKRDOQLVOWLRQ RI PDUNHW YV
DQG OLIHVW\OHV 1HZ FKDOOHQJHV IRIR VXV WD L QIPEZMH WEQ QGRISAD PR\Q

'"3RODQ\L . 7KH *UHDW 7UDQWIRWIPDWER@QHKDUW
"Pouri, M. J. 2SSRUWXQLWLHY DQG 5LVNV RI WKH "LJLW DQ ®WXDYH OV L(WRWQ RPAUIRRIKEXVWDLQDEL
' 5DPHVRKO 6 /RVVH 0% 0Q@BUWDO ,NRORJLVFKH 6WDDWVNXQVNHLOWDDW ORRIDKYDRWE DXQIIVI|KL

1%U GLH VRILDO _NRORJLVFKH *HVWD O WRKEXSSHU WD OL WDOMION KD Q¥ UR.DOAPW 8PZHOW (QHUJLH
'6FKQHLGHZLQG 8LH *URjH 7UDQVIRUPDWLRQ (LQH (LQI%KOKBKH® :6 RH)HIFKW U VKOOV FKDIW

" :)LVVHQVFKDIWOLFKHU %HLUDW GHU %XQGHVYHHJIJQBUXQD JB Q E DW+B/&FH Wandel —
*HVHOOVFKDIWVYHUWUDJ 1%U HLQH *URjH 7UDQVIRUPDWLRQ
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0/ <HVWHUGD\ %LWFRLQ WRGD\ &KDW*37 DQG7WRFRUURZ WKH
OOYHORSPHQWV RI GLJLWDO DSSOLFDWGR@W PIQE WBEKGRDORJL
DQG XQFHDVLQJO\ 7KLV G\QDPLF RSHRNRSS R ZW& B UWDIGHW E X W
DOVR SRVHV WKH FKDOOHQJH Rl QRWKEWKBJZDEBHRWRQNHHS
QRYDWLRQV QHZ EXVLQHVV PRGHOV D QG KL\O HY RIFHIAKWR OR J|
DFWRUV LQ SDUWLFXODU WKH FRPSOMDOWYV DWGRQ@\QDPLRV R
WHQ DFFRPSDQLHG E\ D IHHOLQJ RI SRZHUPHWVYQHVY 7KH S
LQ WKH GLJLWDO VSDFH IXUWKHU H BIXFEHOWEDIMDHVW K HV W HRQW L
HQWHG DFWRUV VXFK DV 1*2V DUH RIWHQ PREHE\ARQWHG ZLWK
SRZHU RI SUR4W RULHQWHG ODUJH WHFKUFMRBBRHDWLRQV -
WKH JRRG QHZV GLJLWDO WUDQVIRUPDWLRXOW Y\VQRWGH |RUFH
DQG GULYHQ E\ SHRSOH $FFRUGLQJO\ LW FDQ DOVR EH VKL
E:H QHHG D YLJLODQW DQG VWURQJ FLYUMDWRRRQHMRWUWR VK
WKH FRPPRQ JRRG &LYLO VRFLHW\ PXVW DRWHFDV DQ HDUC
ZDWFKGRJ DQG GHEDWH GULYHU $IWHU DOW®&HZADFEHQ RQO\ .
RI WKHVH GHYHORSPHQWY LI WKH G\QD KERMHRWGWRLMIDWL VD)
O\ VFUXWLQ\ DQG FUHDWLYH VROXWLRBYJHRW GRDPOYQJ ZLWHKk
HU WR VXSSRUW FLYLO VRFLHW\ LQ BSROIUOMLRDIOLWVYGURR H
FLDO IUDPHZRUN FRQGLWLRQV DUH QHHGMG KDKHVARQW UL E X
DGGUHVV WKH FKDOOHQJHV IRU FLYLO VRFUHWMAHDFESVRUV D Q
SURDFKHV IRU GHDOLQJ ZLWK WKHP )ULSRVHROWHSY DQG 5
WR FRXQWHU SRZHU DV\PPHWULHV DQG HPSRZAHOLDALYLO VR

FULWLFDO IRXQGDWLRQV IRU SROLWLFDO GHEDWH
E([SORULQJ WKH FRQFHSW Rl VXUYHLOOD@GHXDISDWDCH VP +HC
WKDW ZH QHHG WR FRQVLGHU WKH ORJLFVRRIUWARP FRUSRUD YV
PXQLFDWLRQ FKDQQHOV LI ZH ZDQW WR VKIDISWH BXIE@LLREQG LV FR X
D 4UVW VWHS WR GH4QLQJ D GL*HUHQW HQHEWROJIJLQWXUH FR;
EURDG DOOLDQFHYV WKDW LQFOXGH SHRPQHRHERADQUWPWEWR G E\
WKH WHFK FRPPXQLW\ DQG DGYRFDWHYVY IRUPDRWLA® HFROR.
3DUVNH DQG .DVWQHU V FRQWULEXWLR@® QGWKR®OHDIMKH SR
RI FURZGDFWLQJ D GLJLWDOO\ VXSSRUWEIGOERK FHRB OWKDW D
IRU FROOHFWLYH DFWLRQ )LQDOO\ /DP XKD @MHQ/IHVX WK MDVE G U +
: K\SHUQXGJLQJ SRVHV IRU GHPRFUDF\ -R®RWKHIMR® WBRIZEOH WK
DQG ERWWRP XS DSSURDFKHV WR GHDO ZLWK WKHVH FKDOOHQ

S -RKDQQD *UDI
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7KH %LWVH H%|XPH PRYHPHQW FDOOV IRDW GXSEWDQ®-WDQQR\SIBRR PD
tects people, livelihoods, and the environment %LWV %!XPH. The movement also

HPSKDVLVHV WKDW WKH XQGHUO\LQJ W RPELD BDORYE H\F RQW HIURDDOL QY
ODQ\ GHPDQGV IURP GLJLWDO ULJKWYV DUFRHSW KRRV GRIQGH FNRH A Q
ZLWK GDWD SURWHFWLRQ SULYDF\ LMMD/X W UNMPHFEW Y WH W B UG HXHF
WLRQV RI GLJLWDO VHOI GHWHUPLQRWIR @G RDQBEH WGHWH 5 E R X\ W\DKH
environmental impacts of digital technologies and i  nfrastructures. To give just one

HI[DPSOH SHUVRQDOLVDWLRQ DQG GDWNLQDWWH EQ@V HKI RR@ ODWH H
DQG FRPSXWH LQWHQVLYH GDWD VHWVXUEGHQ HEK HWHGM LYRW IF @ Y WD
DQG WKH FOLPDWH FRXOG HQGDQJHIK®HRISDE WR GLYPFELPLQG WL
7KH %LWVH H%|XPH FRQIHUHQFH LPSUHNWKRH®\ RKBIHPIRRQ\OWUD W |
HQWDQJOHPHQWYV WKDW H[LVW EHWZHHQWLIJLWDOLVDWLRQ DQG V
E&LYLF PRYHPHQWY FKDOOHQJH D RQH GLPHQ@VYRRQDW D/Q HHAD RIL @GH. J R\
WKH HFRQRP\ 7KH\ SRLQW WRZDUGYV ULR/NHWU Z@& L GH UWISHEFOWW. Y@ M R >
RQ ZKDW UROH GLJLWDOLVDWLR@ FHRPRIOOR SLCAMD\Ol RAUU D QAR RIUDPM IV QR Q
H[DPSOH WUDQVSDUHQW DQG VXVWDLQBEREGXKESON VKDL QWH PRGN
ELOLW\ DQG WKH XVH RI SXEOLF DQG IUKRZMRRREBH ERGMAL HL B B B/@RLU\
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WHFKQRORJ\ GHYHORSPHQW DOLJQV ZRWK 30U RFHIVYW¥WR BP VRWERR) HFR
HW Do 7KHVH PHDVXUHV QRW RQO\ FRQWULEXQWDWR/ WHGXBVQEXWQ Y L
FDQ DOVR IRVWHU VRFLDO HTXDOLW\ DQG W KMUKHRRKRWHD/W LV DWLRQ
E7KLY FULWLFDO SHUVSHFWLYH SXVWKBQEHF¥FHQMWOXURPBLHXLOGW RV
IRXQGDWLRQ IRU D GHPRFUDWLF GHEB®¥RGORY ZKWD WRXRDGHS®LDM\L MWD S UM
cesses of socio-technical change. In short, digital media technologies become politicised

D SROLWLFDO LVVXH WKDW FDQ EH GHEDWHG DQG WRRRRQO\ VKDSH

GERMANANDEUROPEANPOLICYPROCESSESLACKCIVIESFOC

(VVHQWLDO IRUD VXVWDLQDEOHOGYRIFWBWL\FD\WYLKRMU WY FNEDWH LY,
SROLF\ SURFHVVHVY RQ D QDWLRQDO DQMKB UHURQN GDWDRQ & Q VD MR-
HVWDEOLVK VWUXFWXUHV WKDW LQFOXGH
GLJLWDO SROLF\ GHEDWHYV

E-Q WKH SDVW GLJLWDO ULJKWV JURXSV DF
RIWHQ VX*HUHG XQGHU D ODFN RI LQVWLW

A way forward would be
for digital rights actors and
environmental and climate-

protection actors to be invited and inclusive legislative consultation processes.

and enabled to participate JXUWKHUPRUH ZKLOH ELJ WHFK FRPSDQLF
in political processes PRUH PRQH\ DQQXDOO\ RQ OREE\LQJ LQ %
to the same extent than the oil and pharmaceutical industries com -

=55 ARy SR eIl e, bined &RUSRUDWH (XURSH 2EVHUTVYIOWRU\

DFWRUVY KDYH RIWHQ ODFNHG VX]FLHQW
UHVRXUFHY 7KH\ DUH WKXV LPSHGHG LQWXGHH Q@R WHROXWABVIIRQGL
WDO SROLF\ SURSRVDOV FXUUHQWO\ KBS SHOAVH DR WX RV KXHU KB ¥
GLIJLWDO SROLF\ GHFLVLRQV KDWY HALKDG WRFEHWWHDYEWHRG® \D IKDH V
FDOO\ OLWLIJDWHG VXFFHVVHV LQ ARXDW HDUERWDBWHY BRUSKLIOOG
HQJDJHG LQ PDVVLYH SURWHVWY DQG ROPSDRUDY UHBRJIJBKDW. F@R Q \
HYHQ PRELOLVHG ZLGHU SXEOLFV Hs1HOXBORIDVG HOMOHU $&7%
FHVV LV LQH]JFLHQW IRU ERWK SROLMB\FRORMNHUVG XOG IRUWYADDUGRFL
would be for digital rights actors and environmenta | and climate-protection actors
WR EH LQYLWHG DQG HQDEOHG WR SNMUW LVWR S KHH LEP 8§ RH{ MAWHLAED M
LOQGXVWU\ VWDNHKROGHUV DUH
E2Q WKH *HUPDQ QDWLRQDO OHYHO WKIHD OR'HPRGUQWNRDOHWQRQ F
DQG /LEHUDO 'HPRFUDWYVY SURPLVHG LGVRWYYFO XBRDPOLLYAIOR QRW UKD V
GLJLWDO SROLF\ GHEDWHY %XW QRWRRXN¥FK KDRQMKKOW OBWG/HHVSLWH Wt
VWURQJ GLJLWDO FLYLO VRFLHW\ VRRENXNAWDWURQ D \V\®HJ OVODMAL
SDWLRQ 7KH PRVW SURPLQHQW H[DPSOWHNDOWKH DRNMHUYU QOB RQF K H C
LQ ZKLFK ZDV EHIRUHKDQG KHUDO G HG \DH/ LRIFHA/G LHMISPIFQD GQ Y
I[URP FLYL ORMRdBikENY2022) WKH VWUDWHJ\ KDV QRZ EHHQ GHVLJQHG
DQ\ FLYLO VRFLHW\ LQYROYHPHQW

STRUCTURALCHANGESTOINCLUDECIVILSOCIETY

7TKHVH HI[DPSOHVY UHYHDO VWUXFWXUDVOLREWR\FLHOH W RIKEHY SURIF HEQWOF
DGHTXDWHO\ UHSUHVHQWHG LQ GLJLDVMBEODFEFRYIH DSORFHYY B W REUI
DFWRUV PXVW EH HPSRZHUHG WR SD U VWIRRALSDIVWHVRIXHARMWXLY RO D @ & |
LQVWUXPHQWY PD\ DGGUHVYV H[LVWLQJ EDUULHUYV
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B DO TXDO UHSUH YV HaxkengherRIG@ir participation on an institutio  nal level, an
HTXDO UHSUHVHQWDWLRQ RI FLYLO WRAALHQ\F\H KHFRBQ RIF/ HRQ VWAL W
RQ JRYHUQPHQWDO DGYLVRU\ ERGLHV PXVW EH LQVWLWXWLRQDGO

BmD’UDQVSDUMHRUFFN WUDQVSDUHQW SROLF\ SURFHV\RHFHOGRGBHEHFLVLRQ
need to be implemented.

HD&RQVXOWDWLRQ DQG |H Hh&ifiibRNm$HIdtlaReguate public con -
VXOWDWLRQ SHULRGV WKDW JLYH FLH MORVRFRGEGXYRAHDY¥W B WY PHHQQRVX \
on legislative processes.

W Tompensation:. 7KHUH VKRXOG EH D SURYLVLRQ IRU FRWRHUQVDWLQJ FI
IRU WKH WLPH WKH\ LQYHVW LQ KHDULQJY DQG FRQVXOWDWLRQ ¢

BEDXQGLQJ) DQG FRDOLWPRJGEQRIL®PEVRJIEH SURYLGHG IRU FLYLO VRFLI
VDWLRQV WR IRUP FRDOLWLRQV ZLWK H®D PK B R/K WK HAK W RXEHEQIDIW R
IURP VIQHUJLHYVY DQG ZRUN PRUH H]FLHQ® W SSSERALW MRKID DQFK O XW
VLRQ RI FLYLO VRFLHW\ DFWRUV QRMFXR@ HRLW U \ELRW X\ RUHDY 1Y
VHHLQJ WKHLU PDQGDWH H[WHQG WR WXHHGLRRW MY WHBOPV KRG LZ
IDUH DQG HQYLURQPHQWDO RUJDQLVDWLRQV

[ itizen councils: 7R SURPRWH LQFOXVLYHQHVV LQ QUKSHURIEHWWD ¢ XSROLF\ P
SRUW VKRXOG EH SURYLGHG IRULBLWIDB QW VKRXQFKOIWHREGRXQFLOV F
LQWURGXFH WR GLVFXVVLRQV QHZ SHUVSHFWLYHV IURP WKH SHR

7KHVH VWHSVY WR VWUHQJWKHQ FLYRO LVR FRWHRFHYRHRAH Y LIO® GELH IHW E

FLDOO\ LPSRUWDQW ZKHQ WDFNOLQJ JURTZAMA LIW\REY @ HD@G O\D \

ZKHQ FRQIURQWLQJ FOLPDWH FKDQJH DQG AFRIMHTIRMHHHW DR FULYV

XQVXVWDLQDEOH GLIJLWDOLVDWLRE) DQHH RAMKIH\VDAUBIUGREIIIWR HBHUQJS

GLFWDEOH ZD\V GHSHQGLQJ RQ WKH VRFLH®DW CBRFMHE DRG JUR

GLJLWDO SROLF\ WR VHUYH WKH FRPPR®@ JRDW& WQ V¥ XWHDG HRA RUGHSRULH

LOWHUHVWY LW LV HVYVHQWLDO WKRW ¥H & LODQGRW KW\ LLW WP X A K \PSRHURHV

DUH SURDFWLYHO\ FRQVLGHUHG :H ZIWODORYDWER@EQWRNBR VYXMWDLG

IXWXUH LI WKLY PXOWLSOLFLW\ HRIQ\X/FLIGU—I—U/HIIBOLQHCEJLVJS_N\H)@R@LLRA P
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/Il B\nne Mollen LV D VHQLRU UHVHDUFK DVVRFLDWH DW $0JRU LXWKLPFEDWER @\8 XWGH\HVDL\W
8QLYHUVLW\ RI 0%4QVWHU

/N DULHGHULNHLYRIK@EBRNHVSHUVRQ RI WKH $OOLDQFH '"LJLW D OHSLGVR I%6-HRLEIIQF D @@
THFKQRORJ\ 6WXGLHVY DQG 6XVWDLQDELOLW\ DW WKH -":

/Il OLYLDQ JULMNVRFLDO DQG HQYLURQPHQWDO SV\FKRORJL\DW BQGW RV MDKH KH YV

WKDW ODXQFKHG WKH 4UVW %LWV % |XPH &RQIHUHQFH
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2023 from KWW SV QHW]SROLWLN RUJ UHDINWURYHQOG/FKDIDM\WXG LGILJLWDOVW
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/' 6SLHONDPS 0 6SLW] O ILWWD + OLKU +HUPDRBRYIFKRDQJIH RI GLV FRXUVH

—QWHUQHW 3ROLF\ 5HYLHZ -RXUQBDHOWRIQ HYQH\GH PHEHUAX W\ X O D W L RQR/P

KWWSV SROLF\UHYLHZ LQIR DUWLFG®HWFRXZV H KWBDW D 6 KDRAJIHF \
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PREVENTING
SURVEILLANCE

ECOLOGICAL

Communication is crucial for impacting public disco urse or forming alliances, espe -

FLDOO\ ZKHQ ZKR GH4QHV WKH FULVVUVLD GR QW MS WHEL YR U RQXWDE
advocates of green-growth models and digital soluti ons often narrow down the

socio-ecological crisis to the issue of climate cha nge. In contrast, advocates of

VRFLR HFRORJLFDO WUDQVIRUPDW L&RHYJ H\ 7L QDA IR UWF R Q\QCHANMDHHG F KL
JOREDO ZDUPLQJ VXFK DV WKH FULVLWHRIDRmMBUHQWHRRYVHYWAWHR G R
SRZHU LPEDODQFHYV 7KH\ DLP IRU VWHKRK@RXKRILLFOJBERI @QIKH CEHEGR Q C
FODLP WKDW WKHVH FULVHV FDQ ®RWD K HWIXG G WHHY HEGWLIHU U ¥R O DWW
WKH GLJLWDO HFRQRP\ RI WKH SUHVHQWD®M)\H ®R \DW H PRRXKRBL FD W
ROLVHG E\ %LJ 7THFK 4UPV +HQFH DQ\ VWUDWHWKWRARIWLEGYV D 6(7
DQRG RSHUDWLRQV RI 4UPV OLNH $OSKDWKW DHWDF®H ZH BRY®RDW
WKH ORJLF RI 6 XUYHLOODQFH &DSLWHDYLRER HBKDODVDZE RR®O LMVMDKIF
6& GLOHPPD RI 6(7
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SURVEILLANCECAPITALISM

7KH QHZ HFRQRPLF RUGHU HPHUJHG DIWHWKMWXHMRRJGHR®WHERE FUDV |
WDUJHWLQJ DGV WR LQGLYLGXDOV 6& W\ RBQ SYRG XEFWNKH7YB GHJ R
diction imperative unfolds as more accurate predict ions of a person’s click on ads

In SC, user data turns into
a critical production resource
and profit becomes a function
of a firm’s surveillance
and manipulative capabilities.

LQFUHDVH DG FXVWRPHUV Z{XEAGLQJQHVV WR
6LQFH WKH SUHGLFWLYH DELOLW\ R

intelligence, the new means of production, is

bound to the amount of data it is trained with,

6& 4UPV DUH HFRQRPLFDOO\ SUHVVXUHG

the most detailed and diverse data possible.

%XLOGLQJ RQ PDVV GDWD DQDO\WVLV WK
GLFWLRQV FDQ EH PDGH E\ DFWLYHO\ LQ
EHKDYLRXU 8QGHU WKHVH LPSHUDWL®HNQ ® EX[EHLFDAXVY MWRRX D UHF WU D
tecture has been developed, consisting for instance  of sensors, screens, and tools
to discover patterns in data such as natural langua ge processing, facial recognition,
RU VHQWLPHQW DQDO\WVLV -Q 6& XVHIRGRWWLWRUHV RAW RHDDRUA
SUR4W EHFRPHVY D IXQFWLRQ RI D 4UP V VXUYHLOODIHWH DQG PDQ

SURVEILLANCECAPITALISTDILEMMA

$V PXFK DV 6& VHUYLFHYV PLJKW PRELOLVRADSHIRRSODH[FKWD @IHGDQ\ L
RQ DFFRUGDQW SODWIRUPV LV SURFHVVBORE XFHFEUG B LLRKOW.HR@O/L J
DQG PRGLI\V EHKDYLRXU WR)RDEILANHUKY §& eddcio-ecological

FULVLY DQG FRPPXQLFDWLRQ LQWHQGHG IRU

: — lised to accumulate surveillance capital.
The failed constitutional

referendum in Chile

is a recent example of

how SC has contributed

to hijack a social movement

E7KRXJK PHFKDQLVPV WR LQ5XHQFH SXEOLF G
ZLWK PRQH\ DUH QRW XQLTXH WR 6& WKH H
HIHFXWLRQ DUFKLWHFWXUH FDSWXUHVY NQR?Z
VRFLDO SURFHVVHY LQWHQVL4HY PDQLSXODW

that aims at SET. DQG WLOWYV SRZHU IXUWKHU WRZDUGYV FDSLW

WKH UHODWLYH LQ5XHQFH RI PRYHPHQWYV

6(7 EHFDXVH WKRVH ZKR RZQ DQG IXQQHO Wl
WDO LQWR SUHGLFWLRQ SURGXFWV DA\ REROWRABUMRKUSRWBWHR QYW G (
reinforcing a patriarchal and racialised order that  supports their dominant position
LQ VRFLHW\ 7KH IDLOHG FRQVWLWXW DRQHPH Q MI HJ BIDSXHP R Q KERKZL C
WKLY PHFKDQLVP RI 6& KDV FRQWULEXWHGWKR W LDMIPRVNDIW VERFLD O
-Q &KLOHDQV YRWHG RYHUZKHOPLQQ®VZLER Q@D/NRLXW XRM L& QDWWR L
FXUE WKH SRZHU Rl WKH XQGHPRFUDWLGDWHILPNWDKEHOLVKHG Q'
FRQVWLWXWLRQDO GUDIW LQFOXGHEWRVW BDWWY VRG VY DRO MWKUHL 2 F \
ingandwas mWKH PRVW SURJUHVVLYH FRQVWLWRWLR QHHARGRPZELW W H
ULJKWV JHQGHU HTXDOLW\ LQGLJHGR XQ/DWoalNPYoDQG WKH SUR
IHYHUWKHOHVV LW ZDV UHMHFWRG& X WKW HHLMWMWHEBVKQ FRQVHU YLQ
status quo had used their resources to consolidate MWKH QDUUDWLYH WKDW WKH &R
ZDV D SROLWLFDO FLUFXV WKDW KDHV GIURDQWE GE BFXKBPRIWNIDQG XQ
20200 $ VXUYH\ LQYHVWLJIJDWLQJ D VDPSOH RNIBBDO DGYMOIMQWLRQ S
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WEREFOUNDTOUSE
SOCIALMEDIATOSPREAD
COMPUTATIONALPROPAGANDAAND
DISINFORMATIONTOMANIPULATE
PUBLICOPINION

RQ )DFHERRN DQG -QVWDJUDP GXULQJ WXHL WRIQWKKRVZ HE | KB W K t
97.4% was spent on rejecting the draft constitution 9HUJDUD .
E7KH XELTXLWRXV HIWUDFWLRQ H[HFXWH®R @ \DVMW BEWW N FI\R ¥ UHH B HD\C
VLRQ DQG LQ5XHQFLQJ 3ROLFH DQG HOWEHBHPPHVW Q\FfiH ®DWQF IDHWVD P DY
WRROV RU SUHGLFW LM®&uNeh|A0R; Weilfg ghtUdRedch, 2022) . Laws such
DV i RI WKH *HUPDQ /DZ RQ 3ROLFH 'DWBLYHRWHKMVIRJLFRIX\WRB IGHHHIG \
VRFLDO PHGLD GDWD LQWR SUHGLFWLYIHJSRURFWZD WR RRW KDXFF K
*Y) JXUWKHUPRUH JRYHUQPHQWY PD\ WHRQ BEVMHRKDFWRXWH O\ VKI
YJRU H[DPSOH LQ LWV EHKDYLRXUD®HIXEROHEGEWSRQ WHRHAU YW R H \8 .L (
MFXOWXUHY RI FRPPXQLWLHV G HH F BrdpEomdids HMADBWW WRLEW HQWUH
SUHQHXULDO DQG UHVLOLHQW ComdrebaH »2) RI6WKK IRBRE WILFMHMHQ }
subdue marginalised or criminalised strata
such as migrants, workers, or environmental

Retors i SE R el e DFWLYLVWV WR LQFUHDVLQJ VWDWH LQ5
their voice heard are forced GHPRFUDF\ DW ULVN LQ IDYRXU RI DQ DXWH
to subdue to an emotionally VHFXULW\ VWDWH EDFNHG E\ 6&

charged «superficial» mode E$SFFRUGLQJ WR =XER+* SODWIRUPVvV GHVLJC

of communication «consumed with

) pless mMHQJURVVLQJ LPPHUWbQyeH LPPHGLDWH
short attention spans».

addictive mORVYV Rl VHOI DZDUHQHVV DXW
EHKDYLRXU DQG D WRWDO UK\WKPLF DEVRUS
DORQJ RQ D ZDYH RI FRPh® Xtat&/df RiQ@d keeps people for a vast amount

of time in front of electronic devices and often oc  cupies capacities for becoming active

EH\RQG OLNLQJ VKDULQJ RU FRPPHQBMIZQZIKR ZDKRW WR DHW RUK\H RU
YRLFH KHDUG DUH IRUFHG WR VXEGXH WX B RURBIR B ERQDOO\ FKDUJH
munication MFRQVXPHG ZLWK VKRUWXB KWW HThi&/abRothed Stax€V }

PLQG DQG VKDOORZ PRGH RI FRPPXQLFDWGRR) VWHODMWUR G BN WALRNXK W
DQG FRPPXQLFDWLRQ UHTXLUHG WR BGVPRP@QWHIMW W K GHUSA Q @IDQ
the socio-ecological crisis.
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EXPANDEDVIEWONSURVEILLANCECAPITALISM
SOWKRXJIK =XERe V FRQFHSW UHYHDOFSKRRZNO WDD KEMBPWN B(W/H IPLV
OHDGLQJ LQ KHU DUJXPHQWDWLRQ :KOWOMWKQIGH® BRDW[FOBLWDQ
QDWXUDO UHVRXUFHV =XERe+¢ FODLMMLGEEPRRHD B | VHXERWNVAHVEIHR Q DQ
5RXULVKHYV RQ H[SORLWLQJ EHKDYLRXBDQ BDBWN IH{ R FMKHH® HER P
VKH FUHDWHY D VHQWLPHQW ZKLFK LFQRWLHRWYWRH 6&F RICGRUDL 6 DVH
JRRG ROG )RUGLVW FDSLWDOLVP LQ @& WR G HO LOPDH\R WK 1B P\ R Q IRRO
HQWDQJOHPHQWY EHWZHHQ VXUYHLOODRQIFWKDRGULB[BOWQGHIED O FI
YLHZ ZH DLP WR SDLQW D PRUH KROLVWLF SLFWXUH RI WKH 6& G
E$ VSDWLDOO\ DQG HFRORJLFDOO\ H[SDQGHG YOHRRBR@(GLIJLWDO F
5DWKHU WKDQ EHLQJ GLVPDQWOH\GHV DWGEL R WV 8 QRIGHEKE RVALRW HVA. W R
tries with lower wage levels and less environmental  protection. The green image
Rl 6& VWHPV IURP JORULI\LQJ ®HKH SPUHIEAMWW RR Q L ®WRDAXIA W V
+RZHYHU 6& FRQWULEXWHYV WR H[SORUWHQU R@MVX ) HURW DWK id
HIWUDFWLRQ HIHFXWLRQ KDUGZDUBO VHEMXRRWREY UWXFK QPVWROWDQ
and lithium. Those resources are often mined under  inhumane working conditions
and with devastating environmental consequences *URQHZHJ DQG 5HFNR B&IMVF
RQG HQHUJ\ GHPDQG LQFUHDVHV DW D/XH HHF RQ®RPQ F B G-M\S & WHD\OMX/WN
WR PD[LPLVH XVHUV WLPH RQOLQH MRXQRWR BURBPAWV VWR \IWIQH D W
predictions. Third, those who are capable of and wi lling to invest in behavioural mod -
LAFDWLRQ GULYHQ E\ 6& DUH PRVWO\ SURYOLFEHUY RLOQXVWRQP B C
consumption products.
E)YXUWKHUPRUH DQ H[SDQGHG YLH.
VRXUFHV RI VXUSOXV YDOXH LV QHFHVVDU
leludes precasiously ompleyed (2023) DUJXHV IRU H[DPSOH WKDW H[WU
click workers, content moderators VXUSOXV ODERXU LQ 6& LQFOXGHV SUH
and content producers. HPSOR\HG FOLFN ZRUNHUV FRQWHQW PR
and content producers. Dominant market
SRVLWLRQV HQDEOH 6& 4UPVY WR H[WUDFW
RO\ UHQW DQG DswRb& WORWMHRYHU WKH WHFKQRORJ\ DQG ORJLF
XQGHU 6& LPSHUDWLYHY KDV EHHQ PHUJHEBR HU K GIUHRG IKIVVIRY RILW |
FDSLWDOLVP DOORZLQJ IRU PDVVLYHHBPVNFDRG/VRQY DI D Q WH RRU F.
PDQDJHPHQW LQ ZDUHKRXVHV |IDFWRHM RW AWHIQ WXRUNQ RFZD0CHG FH
HFRQRERULVWO —-QFOXGLQJ ODERXU LQ RXU SHUVSHFWWYH RQ 6& PL.
PRELOLVLQJ SRWHQWLDO WKDQ =XER+ V QDUURVRQRHX RQ H[SORL:

Extracted surplus labour in SC

PATHSWITHINTHEDILEMMA

7KH 6& GLOHPPD VXJJHVWY WKDW D 6(7 2DYODQBW BDRHAMD QHWRXV.O %
D VLPSOH ER\FRWW RI 6& VHUYLFHV ZRX GG PD NB RR WKGE Y\RFEBLWDIV (
VSKHUH +HQFH LW LV FUXFLDO IRU 6(LDQGNFR¥V¥DRWHYD WRVI\R D P CEDUERD:
GLIJLWDO IXWXUH ZLWK ERWK WKH FREMRDHFR SR RISKDHO HY G R LRARRH &
E\6& %URDGHQLQJ WKH 7U}|JHUNURLWKRHN ¥SLSRWHWH®] XL FEK IHUHC
WRZDUGYV WKHVH VWUDWD H J E\ LQH DWALQVIWODW R % U URKREV WRE
6& RSHUDWLRQV VXFK DV PLFURWDUJHWL QH RSV PRROKRIFH WWRLG- HD\@ID O\
WUDFNLQJ DV ZHOO DV EUHDNLQJ XS PRQRS/RB®N \ERAH D @ M\OOH. V V
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DQFH 7KRXJK EDQ DQG EUHDN XS PDQ PR YIDFG MWVRYXAK RIWRHPHQWYV
Rl WKH GLOHPPD WKH SDWK IDYRXU\V HWIDMIGR@ J7RKXYN H WWAHRHP\ V W D (
DORQH EDQ DQG EUHDN XS DUH XQOLUXIOOW\ WR RRGWBRE X H VWIKIHD
socio-ecological crisis. Hence, the alliance could, in addition, reclaim the nodes of
FRPPXQLFDWLRQ FXUUHQWO\ RFFXSLH® &\BEH DFKILW YHHEG Q\DKLUWPR. QIKF
democratising platforms or transforming themintoc ~ ommons-based structures such

as platform cooperatives  3H QW] L H Q utilising approaches such as peer-to-peer

networking 3 3 )RXQGDWLRQ+RZHYHU SDWKV EH\RQG 6& DUH DW ULVN
appropriated &RKHQ DQG VKRXOG WKXV EH FULWWIHIFOOA HYDOXDWHG
and not be limited to digital solutions. S
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/Nl DHR +HQQHANBFWLYH LQ WKH FROOHFWLYH %ODXSDXVW HUKBWDWW GRILQWBUY
S5HODWLRQV DQG LV DORQJVLGH KLV ODZ VWXWY HWDPDLW RV IW WK QLIJ L MHXOHD X% DD
LQWHUHVWHG LQ WKH ODZ DQG SROLWLFDO HFRQWRPXKL3/( DNISLUFROHFE XD.@G&G WRRB RRW¥
%LWVH H%|XPH CKWDWGNMEORPHIBALD FFF GH Y ELWVXQGEDNRBHWDOLEIPXY Y D¥FEX

//l DDWKDULQDVXBRWLYH LQ WKH FRO-© HHFWLWW D W &/DXISOLXWMHOH *HVHOOVFKDIW WIOK L
DQG VRFLDO PRYHPHQWYV IRU RYHU \HDUV DQG VHHWWHKG ZDUYGRIQZRUG'XQ LERIPIRK
'"HYHORSPHQW 6WXGLHV DW 2[IRUG VKH VSHMHWORVHGLUQWRY WBROWRQDLUPYVEKE Z
+RIPDQQ LQ WKH UHVHDUFK JURXS 3ROLWLFV RI '"UUHQMNOA\YDRWNRLD D \WR W KDH P: i+ PoE BI Q
parliament.

%RWK DXWKRUV FRQWULEXWHG HTXDOO\ WR WKH B WWIHFRPHQ WHIR RHNG KD \L @ B KMLRIKKQ
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CROWDACTING

PROTECTION?

$H'LILWDOO\H6XSSRUWHGH&RQFHSW
IRUH&ROOHFWLYHHS$SFWLRQ

+RZ PDQ\ SHRSOH GRHV LW WDNH WR/ D YKiDMW HDKH RO XPD WIHQFG R L
REYLRXV EXW VROH LQGLYLGXDO DFWWR®QHLV R@XW ]RGN /U 19 RMWKH
FRQYHUVLRQ RI HFRQRPLF VA\VWHPYV RRKBROHFA\VF&ERDIQWG HEU JH C
RI WKH ODWWHU E\ H J %WLWVH H% | XPH %\ SSWLW HQDFSWLHRWQVY X U H
DOORZV FLWL]JHQV WR WDFNOH FOLPDWH FKDQJH EH\RQG LQGLYL(
E7KLVY FRQWULEXWLRQ GLVFXVVHV F U RRGIFHSMWQ W RDRUD MQ WM OAR ®
OHFWLYH DFWLRQV DQG KRZ GLJLWDO WRROV PD\ VXSSRUW LW

POTENTIALSANDCHALLENGESOFCOLLECTIVEACTION
&ROOHFWLYH DFWLRQ LV D FKDOOHQJH HEX®/VRRIHDEWMRRE PRVW Hel
&XUUHQW SV\FKRORJLFDO UHVHDUFKHRQFRM}UDPIHYWRQ FIUG N UV C
as a collective crisis to be solved collec -
HHSELeiE WLYMOAWVFKH HW DBXFK DFWLRQ
can range from supporting an organi -
sation and engaging in civic engagement
to radical environmental activism or
civil disobedience 6WHUQ /HH HW DO
. When individuals see themselves

/lI<Iquote> as members of groups with pro-envi -
URQPHQWDO JRDOV WKH\ DOVR WHQG
their behaviour as part of collective action % DUWK HW DIhus, collective action
DOORZV LQGLYLGXDOV WR HVFDSH IHHDEIQQY WK K /MY IR WQ HM VF (
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PDWH FKDQJH DQG WR GHYHORS D VH®DPHHRD FRO@HFWLYH H]FL
SHRSOH SHUFHLYH WKHPVHOYHY DV SDUXKW®RI QOKWRKRS WXIDAD WY V
FKDQJH WKH\ ZLOO LQ WXUQ EH PRUH PPRWWYBRWHNEKWRWHQJIDJH
DO %DPEHUJ HW DO

E$SOWKRXJIK FOLPDWH PRYHRBGOWVIRNEKMNMEBEWLRQ GHEHOOLRQ

6 FLHQWLV W haJue BrAuQI® together thousands of people in a sho  rt time, the

number of activists is small related to the serious  impacts of climate change )XUORQJ

DQG 9LJQROHV7KLY GLVFUHSDQF\ FDQ EH H[SODLQHG \EORSBRVVLEOH |
down activism, e.g.,

Ehe time needed for engagement,

DVKH 4QDQFLDO FRVWV RI SUH SD\LQJ H[SHQ@®8V UHQWLQJ OHJ

Ehe infrastructure needed to implement sustainable alternatives,

e.g., public transport 4XLPE\ DQG $QJHOLTXH
JXUWKHU EDUULHUY LQFOXGH D JURXSOVQRPH WRR]¥PBO OD X WA LPQ J
LWHG RSSRUWXQLWLHY IRU PHHWLQU S/®RD E® MR UPR WEKRQY IHF D WWR\M
active butinterested 4XLPE\ DQG $QJH O LTTkese organisational factors matter,
DQG WKH\ FRXOG EH DGGUHVVHG ZHOO E\ KXRDQVRHNGFE DDUQH DY WR
is through digital tool support for crowdacting.

CX
$OPRVW OLNH FURZGIXQGLQJ EXW ZLHDKG WRK HJ LLYQLVOH QPAR ®H \D F W L (
FURZGDFWLQJ LV D GLIJLWDOO\ VXS®PHWWGE YARQFWIWQ BN IGHQ S HY
organise people: Calls to action, including numbers  of participants, are listed online
and people can commit and join in.
E2QH RI WKH 4UVW FURZGDFWL @lédgeBaki SODWIRUPLVQEBYV
2016,an H[SO D Q D W L & @btigsihgcEbRAction has increased both the reach and
WKH GH4QLWLRQDO VFRSH RI WKH HWDRPASGEIHF WVRIQH) FRRXQT-GI SAW D)W H L
LQWHUHVW LQ MRLQLQJ D SXEOLF SURWRHWWNX@®DRIQW\RWU GHFRW K
WR RQO\ IXQG D JURXS ZKHQ DW OHDVWD VRWKHHG $RIRC O HKKRPPL
D SXEOLF SURWHVW FDQ EH H[SHFWHG WR FKFRWH: DQB LIQALPIXFPWV L] H
and groups can be started with less risk of overwhe Iming work on too few shoulders.

. WDXVHQG 1%U /% WHHSWDRWKHVWY LQ DQG DURXQG WKH *HUPDQ
/%W]HUDWK QH[W WR RQH RI (XURSH VPEDIDIbB \D\WSFRTOFRLQHV XVHG
BWDUWLQJ LQ VXPPHU WKH SURIWEB BWRW VY RQRO RHEQ\WMBQRD O L (
IURP PRUH WKDQ SHRSOH DLPLQJ QR KB3QWHIW MWK GHVWUXF)
DQG SUHYHQW FRDO PLQLQJ XQGHU WRNWLOODFHWLMWRM RQH GD\
MRLQHG WKH ELJJHVW RQ VLWH GHPRQVZWWRWLRD WR VKRZ \
DFWLYLVWV RFFXS\LQJ WKH YLOODJH VLQFH

ANALYSINGTHECHARACTERISTICS

OFCROWDACTINGANDTHRESHOLDS

$W WKH LOWHUVHFWLRQ RI FRPSXWHU VFLHRQFI® M@XGEHQYLURQ
3DUVNH ZLWK SDUWLFLSDQWY H[SORUHG WKH -GN QIKRZFHVGRI FURZC
WKDW WKLV IRUP Rl RUJDQLVLQJ FRGOHBWDWH DBWGEGRBHFRR PIG
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SVI\IFKRORJLFDO EDUULHUYV VWRSSLQJ S&HRSBAGED FUARLRQ J HAD Y LKHIOFBQ J

LQ 4QGLQJ IHOORZ DFWLYLVWYV DQQAG VBRRWQUEH?Y DQCGNDBEW L RXIUSN

more, it can also reduce the inhibition to engage o r change habits as well as lessen

ZRUULHVY DERXW SRWHQWLDO ZRUN R¥VBGOWDRY¥ RAL WHUIPHHQWFDHKFH

RI FLWLIHQ HQJDJHPHQW EXW DOVR WIKHAWSRBPDHWUHDWDALQOG SURYHGHF
E3DUVNH4) DQDO\N\WHG WKH HeHFWV RI

Crowdacting can help QHFHVVDU\ PLQLPXP QXPEHU RI SDUWLF

provides a starting point ing an action. Interested people prefer to join
to inform and act. if a certain number of other interested peo -

SOH KDV EHHQ UHDFKHG FRQGLWLRQDO FR

WKUHVKROG UDWKHU WKDQ SHUIRUPLQJ
RQ WKHLU RZQ RU QRW DW DOO 7KH wWUKDWBWNM BR WH@AMHIED SHR L
SOH ZDV IRXQG IRU GHPRQVWUDWLRQWVFHVWQGNHW LFHQNVO IGQ MR E B
and petitions.
E(VSHFLDOO\ IRU WKHVH IRUPV RI SURWRXQ/G FOXHDWEL-B/ & HD WFKDU/HF\DKC
LQJ HeHFW 7KH>JWDR $kpr@det the increase of participants between
GL HUHQW WKUHVKROGY SHU DFWLRQ IRHN® WZXR S/RMHMSWH UWIK KD L
PRUH PHDQLQJIXO WKH XVH RI FURZGDF\M\LRIOH. WRUWEBHPRROGYV
VWUDWLRQV EOXH JUDSK OLQH WKHHH HYRDQIGLWKUB VKW RDGH ORR A U
WKDQ WR WKH VL[WK WKH HPHROGRQ +H) FRPSDULVRQ DFWLYH L¢
LQ LOQLWLDWLYHY JUHHQ JUDSK OLQH HDBEXW N @/DHMNGA EIUW B NDV VIW
WKH WKLUG WKUHVKR&EBE DXWKRU FRQFOXGHYVY WKDW FURZGDFW L
WR NLFN VWDUW DFWLYH LQYROYHPH®RMW LQRWIPDHOWEWR FH@LEO WL
WLDOLVH PHGLXP VLIHG WR KXJH FURZGV IRU GHPRQVWUDWLRQV

C

(YHQ LI FURZGDFWLQJ VHHPVY WR KDYH QRXRBVYVRXWVDGRDPR WIDAHV L
VXPPDUMD@0OH 7&H FKDQFH RI WKHUH EHLQJDF ORROQRPBHRIOH LQ
FRXQWHUHG E\ D GH PRWLYDWLRQ LI WXHW ) ® DH W IRR\Q HWDQIRNKH ¥
place because the threshold is not achieved. Also, sharing the same goal with others

FRXOG UHVXOW LQ DQ XV YHUVXV W& HROHO/RNZ L [HH GIGAEIL W U RHYCHIX
VRPHRQH VLPSO\ VWDWLQJ WKDW WKH\ Z\D RMWDW RVEDVWWW K HS KW M Hz R
WR DSSHDU VR WKHUH VKRXOG EH D OXUH RU UHZDUG IRU DFWXD
E+RZHYHU UDLVLQJ SXEOLF DZDUHQHNVWWWURJYKDQ GUWHK HRKDI®R K F
KDYLQJ D JUHDWHU VHQVH RI VHOI| HJFQOIRWWFDRDQ U HFDOXCG WGLHY WRHO
DFWLRQV DOVR FDOOHG VRFLDO WLSSLQJ SRLQWYV

ADIGITALTOOLTOFUELCROWDACTING

Parske (2022) found 8 out of 10 people do not know about crowdac  ting. However,

KDOI Rl WKH VWXG\ SDUWLFLSDQWYV ZHUBW QW HRUHOVOHGF U@ 2JGHD E W\ @
SODWIRUP RQH WKLUG UHPDLQHG XQVXRWHG QR RWO\6RLQVKHADWY RS
potential for starting a platform.

E$V SODWIRUP IHDWXUHV H[SHUWY PHQWWL\R®HGQWHU B RWILIR@ F
between users as well as rewards for performing act ions and participating in the
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CROWDACTINGTHRESH(
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1XPEHU RI RWKHU 3HRSOH DV 7KUHVKRE66+6——RLOLO0JIBQ $FWLRQ
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HYHQ DOROH -
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10-100 —
100-1.000 —
1.000-10.000
10.000-100.000
100.000-1 mio.
lwon'tjoinatall —
QR DQVZHU-

more than 1 mio.

$FWLYH LQYROYHPHQW LQ FLYLO VRFLHW2RMLQLWLDWLYHY RU RU]J
® Demonstrations

6WULNHYV

Actions of civil disobedience

&LWL]JHQV LQLWLDWLYHYVY FLWL]JHQV SHWLWLRQV

$FWLRQ IRUPV DQG QXPEHU RI SHRSOH MRLQLQJ DW GL-HUHQW’WKUHVKROGV

ORZHU YDOXHV DUH DGGHG XS Q @
e K%LL )
>

$'90$17$*(6G$1'G'-6%$'9$17$*(6G2)G &}

E$VVXUDQFH Rl QRW DFWLQJ@BERIPRWLYDWLRQ LI EHORZ WKUHVKH

E-QFUHDVHG YLVLELOLW\ DQ@ NE&DWGELELGIMDFRI VLIQ XSV QRW DV

E&RQQHFWLQJ ZLWK RWKHUV@ES$SEXVH H J QRQ GHPRFUDWLF FD

E6XLWDEOH IRU PDQ\ IRUPV R@ BRWICRRZHULVP SHHU SUHVVXUH

E3RVVLELOLW\ IRU VRFLDO W@SESLIQUNSRILQWWG/LFDOLVLQJ XV YV Wtk
feeling, possible camp formation
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development of the platform. Also, there should be  an anchor in the real world so

DV QRW WR H[FOXGH QRQ GLJLWDOLVH& IHPBROIOCW RHDV¥WULRBNQW KRH '
WUXVWZRUWKLQHVYV RI FDOOV WR D$WDRYWHRIU DEINDFWR FKE EQ H
DQG RI FRXUVH GLVSOD\LQJ WKH SDUWLFLSDQWFRFHRXWWY ZHUH C
2YHUDOO SDUWLFLSDQWY SUHIHU WR BKRRRHHWBEBLHWPW K WHV KF
IURP GL*HUHQW RSWLRQV RU HYHQ DGG M BHUNMROP@ RYHQUODM K|
given option. This preference should be respected o n a platform.

E%XW MXVW DV ZLWK 6RFLDO OHGLD QHJDWILGH BiMIGF WRUPD\ QH
H[DPSOH KRZ WR PDNH VXUH WKDW WKH WRBDWILKN RHRINQDERXWVHG E
5RRGHG E\ ERWV 7KH TXHVWLRQV RI RZQHUVKXY B EEVUWDQFLQJ \
also be followed up.

Cc

$V FURZGDFWLQJ VHHPV WR R*HU XQXVHG $RWHIQMU. DBIMRD WRFLD
RQ WKUHVKROGY DQG SUDFWLFDO PDLQMI\GWBFKEOLWDWWHGNYHOTF
EHVLGHY QHWZRUNLQJ FRXOG EH GHVLJ®MWLRS VR BWAW K G LHYG &R (
UHQWO\ VHYHUDO WRROV DUH XRB®HB XQHDIHQ RARIHdDW H J

(1 1,/and 6 SDU W D F X ¥1 bus ®ne of them focus on using multiple thresh -

ROGV WKLYV JDS VWLOO QHHGV WR EH 400HG

E(YHQWXDOO\ WKH FRQFHSW RI FURZGDFWLRQOLPD\WHBDSZLWRVRY |
WKURXJK FRXQWHULQJ WKH QRQ OLQMH®» WLVESRQ R HERD YWYHZH WKOW
QRQ OLQHDULW\ RI SRVLWLYH VRFLDO WLSSLQJ SRLQWYV

E$00 LQ DOO GLIJLWDOO\ VXSSRUWHGE LRURZSSPHFRMD MK W RHK N OB
engaged people build and visualise the political pr essure needed for large-scale

FKDQJH VXFK DV D VXVWDLQDEOH GLJLWDIOVWUDR @ WU\POMWHERG 6 X
to keep our blue planet habitable for future genera  tions.

ABOUTTHEAUTHORS

/Il DAHQMDPLQ EDNUVNHFHQWO\ JUDGXDWHG FRPSXWHU VFLHQWRQXYW Z&&F K DWRPHHQ G B
the climate justice movement since 2019. Important goals for him are sup porting a fast and cooperative social-ecological
WUDQVIRUPDWLRQ E\ XVLQJ WHFKQRORJ\ ZLVHKO 3 IQQWHDYCHRH § WHWUWRKR U HDMQ 8 KK

/l DDUHQ .DVWRHNY DQG GRHV UHVHDUFK DV DQ HQYLURQPHQW D@ YSHUFK RO RJ LODN ZH
DQG LV LQWHUHVWHG LQ KRZ WKH VRFLDO WORLQNIRN@ DWERRHEGR BRHGARRQXV &IBDWUQ
FRPPRQ GLJLWDO IXWXUH WR EH DQ LPSRUWD®@WWHRSILEG YIONLLYADXWHDX V WIOH. Q B L@\
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HYPERNUDGING?

SOHDVHH1IR H7RXFKHOHH*HQWO\

The health of democracies worldwide has been deteri  orating over the past decade
&VDN\ $ UHDVRQ IRU WKLV GHPRFUDWLF EDONWRHGIHQIQREDQ EH |
cious architecture of technologies — above all of s ocial media +DJJDUG DQG .DXIPDQ
6KDKED] HW DOThe advent of virtual opinion forming has quicken ed the pos -
VLELOLW\ RI HQFRXQWHULQJ GHVLUH VHEXMND IU®IQ K 1 RHUAFHRK QWK H UDNQ F
RI WKH SXEOLF VSDFH LPSDLULQJ RXU ® BLUGIQMEDW RV RRIQH/AMSUXR &/ Y\ IQL
problems as collectives.

PERSONALISATIONANDINTERCONNECTIVITY

7KH QHZ PHGLD HPSOR\ DQ HQJDJHPHQW EDY\WGH DQABULWKPLF

LQJ ZKLFK TUDPHV WKH YLUWXDO LQIRU®IDWERQV\RSIDFHL RH &I D |

WKURXJK PLFURWDUJHWLQJ FRQVWINHBGOADAS WIXWREBJIK @GIQBWDR U
determining and guiding the online
LQIRUPDWLRQDO FKRIXBH FRQWHI[W

The recursive and pervasive . The recursive and pervasive data-

data-driven feedback loop, GULYHQ IHHGEDFN ORRS ZKLFK G\QDP|
redirects people’s attention

and discourse exchange — fragmenting
narratives and leading to
hyper-individualised societies.

tailors information to engage users, redi -

rects people’s attention and discourse

HIFKDQJH IUDJPHQWLQJ QDUUDWLYH
OHDGLQJ WR K\SHU LQGLYLGXDOLVHG
5HYLJOLR DQG $JRVWL

E7R JUDVS WKH VLJQL4FDQFH RI WKH FXWHKH@XBEQEFX\FSNOHIHO WIKBIQ
SKLORVRSKHU -3%UJHQ +DEHUPDV DUJXHYV WWDW WSEHKH WK AW XNDLG/IHY ¥ H
7KH SHUVRQDOLVHG FKDUDFWHU RI WEKH HLW WX DOQIHZWHRPHFRX@QHEDBW L
WLRQ VSKHUH ZKHUH DQ H[FOXVLYHJSUVYSBMHH GV JIH VBIDVHZA. QH[ E R V@
public domains, hindering the inclusion of diverse  argumentations and perspectives

(Habermas, 2022) 7KH ORVV Rl WKLV H[FKDQJH UHFRQ QRW & HQLE HUHMWWHLIYMHR 8 D R/
FHVVHV ZKLFK DUH YLWDO WR VXVW FIOQQIPQPWEHHP R E UDLR\L B/Q® MXM QV
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LOOSEGATEKEEPERSANDMANIPULATIVESTRATEGIES

-Q WKH SDVW D NH\ UROH LQ HWWIIDED D VKR RRIRWY UIRKSIDU RRQPKDUHG

PHDQLQJ KDV EHHQ WKDW RI LQIRUPDMNWIDREQADMNL RQ /6 N B MVSHNHH S<H-

such as press agencies — which were accountable for performing ‘truth tests’ through

IDFW FKHFNLQJ KDYH EHHQ DEUXSWROPREGWISDFHGE VEASDO® PHHG LDQ

(%8 SHYLJOLR DQG $JaRRWIDGD\V WKH OLEHUWDULDQ GRFWULQH

Western tech’s Weltanschauung has often overstretch ed the right to free opinion to

include the right to false facts 3ROLWLFR $O0 WKLV LV DJJUDYDWHG E\ K\SHUQ X ¢

LQ5DPPDWRUN SRZHU ZKHQ XVHG WR RDLQRLBKX ODWIHQSW R 1S CEHD ¥ WREBQ W
LOOHJDO FDVH RI &DPEULGJH $QDO\VWLF
LQJ 7UXPS V HOHFW LE&@Mad QG %UH[LW

The libertarian doctrine or in the normalised political social
prevalent in Western tech’s media marketing.
Weltanschauung E)RFXVVLQJ RQ WKH ODWWHU SROLWL
has often overstretched the right have taken advantage of social media’s

to free opinion to include
the right to false facts.

architecture and its loose regulative envi -
URQPHQW E\ HQJDJLQJ LQ WKUHH S|
PDUNHWLQJ VWUDWHILHY WXUERFK
PLFURWDUJHWLQJ DQG %LJ 'DWD L \PREUBDW\WJ DWRXHHGLG B GW
VLRQV LQ RSSRQHQWY FRDOLWLRQV WEBBKQLTXKWHWWRIBJSE QR LLW
SVI\FKRORJLFDO YXOQHUDELOLWSODQ GW DQYLKHX @D Z WOWW R
DSSURDFKHY DUH EDVHG RQ SROLWLFDO SW\HGRO®H QR\DLO! FSIJ R 4 (
WLRQ LQ SDUWLVDQ JURXSV DURXQG DRFHQWOHLRBHQWRX\E\ O RZ\LD/DK/
WKH LQWHQW WR PRELOLVH RUWDY1HW HW KW R UBH DWW U Q G OILHDJIU
WKLUG VWUDWHJI\ LQGHHG HQJDJHW LLRQE HEK DR ARXIU@JIO RPRAG IVARAT
SUHVVXUH PHFKDQLVPV VXFK DV VKDPHMWIKWKR R DK X \BRQ\OXXFGHIUW Q J
VXUYHLOODQFH SROLWLFDO DGYHUMNL \LIDB X H@EH PROI[ MPKLH H UWE XIGS R
VLIWLQJ WKURXJK GDWD WR L@HRQBHL L\QBKRI Q F HRGR VAK DW. NH.G\G R I G
RU WULJJHUYVY WKH\ PD\ EH PRVW D HRWHBKDEN FRPHYMWQRID E® ~ZIK\D \@
PRRGV D WDUJHW PD\ EH oR\WWuU UWiFObS W Theé ldgthors denounced
WKHVH DFWLRQV DV D ZHDSRQLVDWLRHV RE BIGOHH UDMLW G R W IV W
FRQGHPQHG K\SHUQXGJLQJ DV DQ LXQV&WIPQRFIUFDDMLOR PR\ b XFEIW X
UHJXODWLRQ E\ GHVLJQ 6LPLODU IUDJBW@WLQJ\W Q&R SD U MVIHY
DZD\ IURP GHPRFUDWLFDOO\ FRPSHWLQJRRXGIVUFW X 8 XBHRXW MU J X
competing over the best manipulation of emotions.

RESPONSESTOTHECHALLENGESPOSEDBYHYPERNUDGING
E7TR FRXQWHU WKH LQVWDELOLW\ SURY RINMHWL E\ H\RSUHW @ XUGHITDQLIU HG
LQOQRYDWLYH DQG FRPSUHKHQVLYH VROXWLRRH/GLIRQRX WPISWXYHUL
and politicians to uphold democratic values amidst  the current digital fogginess.
The following top-down and bottom-up suggestions sh  ould hence be thought of
DV D FRQYHUJLQJ VWUDWHIJ\ WRZDUGV D PRUHLFRKRINLHW\DQG UH



146

3 4UVW UHIRUP FRXOG VHHN WR WXQH K\ RFWPXGCIA S U IDFFIRIIGEH D J
<HXQJ 5HYLJOLR DQG $JRQWWHDG RI LWV FXUUHQW H[SORLWDWLYH IF
FLSDWRU\ UHS5HFWLYH GHVLJQ RI GKRIXWIGOEWYREXPDQ VAHIWASHKGE U |
rooted on a basic ground of collective understandin g, in a historical-critical approach

towards democratic constitutions, sustainable developme  nt goals, and human rights
FROYHQWLRQV 5HFHSWLYH WR FULWWFIFRIP\S BBAY HYAROXWLRQDO Gl
virtual opinion sharing could help sustain collective democratic nor ms.

b VHFRQG LQWHUYHQWLRQ FRXOG VWUHRWWHKHQJIWRK Hz & OIWHDJD @D D (
IRUPV GLVFXVVLRQV DQG FRQWHQWYV RASKHH® HROHDYMLI SIRW IR BL
DQG WUDQVIRUPDWLRQ 7KH (8 V UHFHGW LRIWKDY G HWH EWH FEG W\ K\
VXEVWDQWLDOO\ OHDYHV WKH UHWVSRRRQWHGWOR®Y \WRH &6 0CWUDPWP
shoulders, albeit that, to protect fundamental huma  nrights and democratic prac -

WLFHY WKLV WDVN FRXOG EHQH4W IURBROIGWLMDLAR QQ ® W.IOW RW I |
DQG FLYLO VRFLHW\7RUWIDQLVWBEIWDRQV . . HOOHU

[As suggested within the B&B movement, the third and  fourth top-down actions

FRXOG UHVSHFWLYHO\ GHYHORB\ LMGHEH @GHMERW \5 O W | R(BP |
OHPEHU 6WDWHYV RU FLYLO VRFLHW\ DQG EUHDNOPRQRSRO\ SRZ

HYPERNUDGINGPROCESSES
AREDESIGNED
TOHINDEROREVENBLOCK
USERSREFLECTION
UPONAVAILABLEOPTIONS
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BNBXEOLF DZDUHQHVV RI YLUWXDO SHOWVEBVUNHULWIBDBKYHGXBEYV IRV
LQJ GLJLWDO OLWHUDF\ WKXV HQDEORLQG PLWLHRVPDRVERFEQW
QDYLIJDWH WKH LPSHQGLQJ FKDO HFQIHWHD O XMHHEOZDWE& PROQLQJ I
visions, and to trust political leaders and each ot her )YORULGL 5HGG\ HW DO

EBDUDOOHO WR UHIRUPLQJ RQOLQH IRRURRXO 6LEWH. [BHHQ HY G HDROH W W
WKH GHEDWH RQ KRZ WR HQFRXQWHU HDFK[BWRIBWL QR RWKH SXI
UH RUJDQLVLQJ KRUL]JRQWDO VWBPNHOEWRWHWR QVR RY 5 OMRAPIR U B
PXOWLSOLFLW\ %\ KROGLQJ FRPPRQ U KBHFW HR/QRR XJHG LR DQ@Y ERVAHRC
WR UHS5HFW DERXW ZKDW LV GHVLUDEORHIRAK DEXK LEQPEGRXQVHL YHHLOXEOL

GH4QHG DV D EDVLF QHHG IRU WKH VRXO LEGIOXGEIQQIJ VRFL
the margins.

I O hese initiatives could take multiple forms, such a s Boal’s (2000) theatre activism
RU 4VKERZO SDQHO GLVFXVVLRQV

8OWLPDWHO\ WR FRXQWHU WKH WKUKBRWN VKW GGIPR FIUUDIF F XIUW |

LV SDUDPRXQW WR UHMXYHQDWH VIRGL BI® SSFOAHWILRLIS B MWV IR|® Q W UWM

PRWLYDWH FROOHFWLYH DFWLRQ DQG FRREHBBWILWQF@\@K/ PXWX|

ABOUTTHEAUTHORS

/Il XPLOLR /DRRWINLIXHG E\ PXOWLFXOWXUDO H[SHULH®BHVG DFRMXWWLVRRQ \D QHél EKILLAR W
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7TKH %LWVH H%|XPH PRYHPHQW WKULYMKX®Q QWQ RVKHGLPHHREHHIZD F N
who bring valuable perspectives, opinions, and idea s. This collaborative approach

is crucial for a profound socio-ecological transfor mation of the digital sphere, and

LW VKRXOG FRQWLQXH WR H[SDQG

E:KLOH WKLV SXEOLFDWLRQ R*HUV YDOWDEQWYIRQ Y DNMRQ LH>\R B VR\D
DQG DUHDV WKDW UHTXLUH DFWLRQ EW RHWHG\ WIF\UW VDRJKUEDM R/IK
WRSLFV UHODWHG WR GLJLWDOLYV BWLM DD DBEXDCODQDFHORIEY RE WM F1
WR H[SORUH EH\RQG WKH FRQ4QHV RI WKLV MRXUQDO

E7R GULYH SURJUHVVLYH VROXWLRQV MR G RROVWKHKH D PESWRRIDNGHQFHR

RI WKLV WRSLF ZH XUJHQWO\ QHHG PRWHHQALFEGGW DR DWR N
participants to cover the wide spectrum of issues  and spread awareness.

$IWHU UHDGLQJ WKLV SXEOLFDWLRQ PH ZDWRO R L QNIHN M L\\R X HV R
%} XPH FRPPXQLW\ LQ DQ\ ZD\ WKDW VXLW VR\RSXR W\K M Q HWDLUHH/ QWP H L
get involved, such as joining regional groups, part nering with organisations connected

WR %LWVH H% ; XPH FRQWULEXWLQJ WR MAKH RRUHYD QR W-DHAY IHRYQ LRIL MXIW
DWLQJ \RXU RZQ %LWVH H%|XPH JURXS UHJDUGOHVYV RI \RXU ORFD\
E%HORZ \RX ZLOO 4QG LQVSLUDWLRQ WRUMMMWHGRXR KDYRXBG& MR LG
XV RQ WKLV MRXUQH\ DV HYHU\ YRLFH PPRMWWMHY KIRZGHMWWQUGHRQ QKR
WULEXWHYV VLIQL4FDQWO\ WR PDNLQVIRKPDWRIRRR H EURHORIVFD G MU D |
\RXU RSSRUWXQLWLHY WR EHFRPH SDUW RI LW

PETITIONS/CAMPAIGNS PROJECTS

EVENTS TRYOUTDIRECTLY

COMMUNITYACTIVITIES FURTHERINFORMATION

ORGANISATIONS
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7KH VHFRQG %LWVH H%|XPH FRQIHUHQFH WR&RM BDODFH LY %HU
SURYLGHG D VSDFH IRU FULWLFDRPPHXRK WIOHRYWKRWEBDQBEL®HW B
collaborate towards the common goal of shaping digi  talisation to foster sustaina -

ELOLW\ 7KLV FRPSDQLRQ ERRN FRPSLOM¥KWBEGGLRELODKHWQV ZRIUN
PRUH WKDQ DXWKRUV ZLWK D %LWVH H»SUDH WEDFINRIQRXYXQ G |
researchers and activists.

E7KH DUWLFOHY LQFOXGHG LQ WKLV MRXUQPIEH GHPROQWINQDWH W
%LWYVY DQG % |XPH 7TUHHVY WRSLFVQVLQFH REXUDGUVIMA \B\KIEQDIL F D
GL*HUHQW VXE DUHDV RI WKH LQWHUADHNFIMRLR QQ & WW ¥ WHQ QDLEIL
(QFRPSDVVLQJ D ZLGH UDQJH RI WWRYIHVYQWRHDHWLEFQHVFK®OOHQJIHYV
as the resource consumption, power implications and democratic governance of

digital infrastructures, Al, blockchains, mobile a pps, and other software applications,

as well as the need to address the unsustainable pr actices and paradigms of e.g.,

WKH SODWIRUP HFRQRP\ 2+.HULQJ QRW RR @R ®/U\W QR/GD UW R A \MROXN Q D!
SUHVHQWY SUDFWLFDO DSSURDFKHY DQG IFRQWHBSWVIBHODWHG \
WLRQ VXFK DV WKH &RPSXWHU 6FLHQFH MVRUFKOMWXDHQYURUWDLFPH"
FRPPHQWLQJ RQ FXUUHQW SROLWLFDO GHYWOBWRRQWW VX¥K D
WDLQDELOLW\ DQG IUHHGRP UHODWHG WNKNEBHMPNVWRFO&Y GHYKGHYK WX
SRZHU RI DQG QHHG IRU DQ DFWLYH FLYLO VRFLHW\ DLPLQJ WR L
E7KLY MRXUQDO FDWHUV IRU HYHU\RQHKHS$SWR SRKVMXWYWRWX QIEW W |
%LWVH H%|XPH" +DYH \RX EHHQ LQYROYH®G LRQU WHKIIH/ \REXOBQIRU P
HISHUW LQ RQH RI WKH DUHDV WRXFKHGZRQX HQB" ERWW KLQYWNRX U
GXFWRU\ WRSLFV VXFK DV LOOXVWUDWY RV IRQDW KWHFEK ¥ R BIHHQW M
DQG DOVR DGYDQFHG WRSLFV VXFK VW GRQFX\EWORIO DX® WHYXOLC
\RXU EDFNJURXQG ZH WKLQN \RX OO HRQMMR\ QWHKH RIH W& HOZD U Q V
DQG JHW LQVSLUHG 8OWLPDWHO\ ZHFXULQ D ORDXOQR WWIGD B QWK H
GLJLWDOLVDWLRQ DV SDUW RI D QHGBNVROQMH ZKEEFK HRRWRJILE-DOMNHF
WR D VXVWDLQDEOH DQG MXVW VRFLHW\
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