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SUHIDFH
-DYLHU ODUWtQ 9LGH

, QWURGXFWLRQ
*DHWDQR 6DEDWR -RDQ 5RVVHOOYy

6HFWLRQ ,
6RFLDO OHGLD DQG 5SHVHDUEFK

SDUWLFLSDWLRQ JHRJUDSK\ DQG VRFLDO P
*DHWDQR 6DEDWR

OHGLDWHG VXEMHFWYV DQG LQWHUFRQQHFW!
6WHIDQR ORQWHV

6FLHQWLILF 'LVFRXUVH DQG 6RFLDO OHGLD
BRXUFHYV DQG WKH )LIXUH RI WKH ([SHUW LQ WK
ODULDQQD %RHUR
BHFWLRQ
+XPDQLWLHY DQG WHFKQRORJ\
1HZ WHFKQRORJLHYV DQG KLVWRULFDO UHVH
LQ WKH 6yOOHU YDOOH\ ODOORUFD
$QWRQL 4XHWJODV &LIUH
,&7 DQG WKH FODVVURRP D GLIILFXOW UHOI
,ULV ORUH\ 0DULQD 3DORX DQG -RDQ 5RVVHOO
6HFWLRQ

SUDFWLFDO DSSOLFDWLRQ RI WHFKQRORJ\



JORRGXS FLWL]HQ VFLHQFH SURMHFW WR L:
FROOHFWLYH NQRZOHGJH
ORQWVHUUDW DQBYDW %RWEBPMQ /ODVDW

+\GULF %DWK SHFHQW OHDUQLQJV DQG D (

WKH DVVHVVPHQW RI ORQJ WHUP IORRG ULVN X\
,RDQQD 6WDPDWDNL 7KRPDV 5 .MHOGVHQ

6HFWBRQ
OXOWLGLVFLSOLQDU\ UHVHDUFK

$UWLILFLDO ,QWHOOLJHQFH DQG $QWKURSR
JUDQFHVFR OHOH $QWRQLR 6RUJHQWH DQG 3D

7KH PDNLQJ RI VSDFH PXVLF DQG VRXQGVF
*LDQ /XLJL &RULQWR

7HFKQRORJLHV IRU FRPPXQLFDWLRQ DQG QH
SKLORVRSK\ DQG VRFLDO LGHQWLWLHYV
$OIRQVR 'L 3URVSHUR



SUHIDFH

-DYLHU 0DUWtQ 9LGH

6FLHQFH LV ZLWK YHU\ IHZ HIFHSWLRQV WKH
VHOIOHVV GHGLFDWLRQ Rl WKRVH ZKR SXUVXH
WKH VHDUFK IRU WUXWK E\ PHDQV RI DQVZHULQ
FROQMHFWXUHV FRQWUDVWLQJ FRQILUPLQJ RU
H[SHULHQFHV GHGXFLQJ ODZV RU PDNLQJ SU
VFLHQWLILF PHWKRG LQ D JHQHUDO SURFHVV R
D FKDLQ RI OLQNV Rl SURJUHVV LQ NQRZOHGJH
ZLWK WKHLU IHOORZ PHQ DQG ZRPHQ EHFDXVH '
7UDLQHG LQ WKH VFLHQWLILF PHWKRG DQG LQ
RQFH UHOLHG RQ WKH VSHFLILF ILHOG RI HDUW
WKH VXSSRUW Rl PDSV DQG KDQG KHOG LQVWU X
VRFDOOHG QHZ WHFKQRORJLHV VXFK DV UHP
LQIRUPDWLRQ V\WWHPV DV ZHOO DV IURP QH.
LQFOXGLQJ FROODERUDWLYH DSSURDFKHV ,Q
IDFLOLWDWH REVHUYDWLRQ DQG GDWD DFTXLVL
WKH SURFHVVHV XQGHU VWXG\ DW YHU\ GHWDLO
VSHHG LQ WKH H[HEXWLRQ Rl FDOFXODWLRQ
LQWHUYHQWLRQ LQ PHGLFDO RSHUDWLRQV DPR
EHQHILW SURYLGHG E\ QHZ WHFKQRORJLHV WKIE
RUGHU WR XVH WKHP WR REWDLQ D VFLHQWLILF
LW LV QHFHVVDU\ WR IROORZ WKH VWDJHV RI W
FDVH HYHQ WKRXJK VXUSULVLQJ UHVXOWV DUH
VSHEWDFXODU LPDJHVY QR QHZ OLQN LQ VFLHQ
,QGHHG LW PXVW EH HPSKDVLVHG WKDW WKH V
RI WKH UHVHDUFK SURFHVV ,I LW LV QRW IROOI
VFLHQWLILF EXW PHUH HOXFXEUDWLRQV JXH\
XQWHVWHG NQRZOHGJH RU RQO\ DSSDUHQW DG

$SDUW IURP WKH DIRUHPHQWLRQHG WHFKQRO
FKDQJHG WKH ZD\ Rl GRLQJ VFLHQFH 7R JLYH I

DQG HYHQ WKH FRPPRQ FLWL]HQ NQRZV DW
FORXGLQHVV DVVRFLDWHG ZLWK D FROG IURQ\

! 3URIHVVRU RI 3K\WLFDO *HRJUDSK\ 8QLYHUVLW\ RI
MPDUWLQYLGH#XE HGX

7KH WUDQVODWLRQ IURP 6SDQLVK WR (QXOLWRD @ B YXBIIOL
DQG ODULQD 3DORX



OLJKWQLQJ KDV VWUXFN WKDQNV WR VDWHOOL
QHWZRUN $Q DVWURQRPHU GRHV QRW QHHG
REVHUYDWLRQV RI WKH VN\ EXW FDQ DXWRPDW
FKRLFH DV ZHOO DV FDUU\ RXW WKH FDOFXOD'
PHGLFDO WHFKQRORJLHV VXFK DV QXFOHDU PF
DQ\ G\VIXQFWLRQ RU HYHQ WKH WLQLHVW DQRP
QHHG RI H[SHQVLYH VXUJHU\ RU LQYDVLYH VF
H[SORUDWLRQ ZKLFK UHTXLUHV FXWWLQJ HGJt
PDQ\ WHFKQRORJLFDO DGYDQFHV WKDW DUH DO
ZKLFK DFKLHYHV WKH FRQWURO DQG PDQLSXOD
W\SLFDOO\ EHWZHHQ DQG QDQRPHWUHV Q
PHWUH DOORZV WKH FUHDWLRQ RI QHZ PDWH
SRWHQWLDO DSSOLFDWLRQV ,W LV DOVR LQW!
IURP WKH GLVFLSOLQDU\ DSSURDFK Rl FKHPLV
PHGLFLQH DQG FRPSXWHU VFLHQFH WR PHQWLR

1HZ WHFKQRORJLHV FRXOG DOVR EH LQFOXGH
WKH $QWKURSRFHQH WKDW OHDS LQ WKH KLVW
IDFW WKDW LWV IRRWSULQW GHULYHG IURP WK
JHQHUDWLRQ RI ZDVWH KDV D SODQHWDU\ HIIH
SUDFWLFDOO\ HYHU\ FRUQHU RI WKH (DUWK 7KH
ZLOO DSSURDFK ELOOLRQ E\ WKH PLGGOH RI
H[FHHGHG WKH SK\VLFDO OLPLWV RI WKH SODQF
QHZ WHFKQRORJLHV HVSHFLDOO\ WKRVH ZKLF
PLQHUDO DJULFXOWXUDO DQG HFRORJLFDO UH\
ZKLFK HYHU\ \HDU FDOFXODWHV WKH GDWH E\
FRQVXPHG DOO WKH UHVRXUFHV DQG HFRV\VWH
HYHU\ WLPH DSSHDULQJ HDUOLHU DQG HDUOLHU
RI GXH WR WKH UHGXFWLRQ RI HFRQRPLF DI
SDQGHPLF ,Q LW ZDV WKH WK -XO\ ZKLFK P
SODQHWYV WR VDWLVI\ RXU FRQVXPSWLRQ %\ \
‘H DUH WKHUHIRUH SURGXFLQJ DQ HFRORJQFDO
KDYH WR IDFH

7KLV IRUFHV XV WR UHIOHFW IURP DQ HWKLFI
PXVW DOVR KHOS XV WR PDQDJH D FRPSOH[ ZRU
WKDW LV PXFK PRUH XQSUHGLFWDEOH WKDQ LQ
NQRZOHGJH RI WKH ZRUOG DQG LWV H[SORLWI
FKDQQHO DQG UHVROYH WKH SUREOHPV RI JORE
YHU\ SUREDEO\ WKH PRVW LPSRUWDQW FKDOOH
GRLQJ VR QHZ WHFKQRORJLHV PXVW UHVSHFW
GHYHORSPHQW WKDW LV HFRQRPLF HIILFLHQF\



IULHQGOLQHVYV ,I QHZ WHFKQRORJLHV KDYH \
SURJUHVV WKH\ PXVW DOVR KHOS WR DFKLHYH |
SRYHUW\ KXQJHU DQG LQMXVWLFH DQG WR DFF
VDPH ZD\ WKH\ PXVW EH DSSOLHG WR LPSURYLQ
SUHVHUYLQJ ZLOGOLIH DQG WKH ODQGVFDSH T
UHVRXUFHV

1HZ WHFKQRORJLHV FDQ SURYLGH VROXWLRQ
DUHD Rl HQHUJ\ WUDQVLWLRQ 7KH\ FDQ KHOS D
WKH UHGXFWLRQ LQ WKH FRVW RI HQHUJ\ SURG
GLIIHUHQW W\SHV VRODU WKHUPDO SKRWRYRO
ZHOO DV K\GURHOHFWULF DQG WR D OHVVHU H|
WKH QHDU IXWXUH WKDW HQHUJ\ ZKLFK LV RE
SRVVLEOH LQQRYDWLRQV (YHQ VR LW PXVW Et
UHGXFH RXU HQHUJ\ FRQVXPSWLRQ 7KH ZHOO N
UHF\FOH VWLOO DSSO\ $QG RQH PRUH VWHS W
DQG LPDJLQLQJ 5HJDUGLQJ WKH ILUVW DOO DF!
FRPSDQLHV HVSHFLDOO\ WKH ODUJH PXOWLQDMW
DQG DVVRFLDWLRQV RI GLIIHUHQW W\SHV DQG V
QRW JHW LQYROYHG LQ VROYLQJ WKH HQYLURQFP
OHIW ZLWK QRWKLQJ PRUH WKDQ ZHOO LQWHQ
LQQRYDWLRQ LV DOVR YLWDO LQ RUGHU WR D
IDFLOLWDWH LI QRW VROYH WKH YDULRXV SDU
LPDJLQDWLRQ D XQLTXHO\ KXPDQ FDSDFLW\ ,I .
ZH ZLOO QRW DFKLHYH LW

$QRWKHU VXEVWDQWLDO FKDQJH LQ WKH ZD\
FROODERUDWLYH SURFHVVHV DQG LQ SDUWLF.
6FLHQFH 2UGLQDU\ FLWL]HQV FDQ FROODERUD
SURYLGLQJ LQIRUPDWLRQ DQG GDWD WKDW G
GLIILFXOW WR REWDLQ WKH\ FDQ SDUWLFLSDW
IRUPXODWLQJ TXHVWLRQV SURYLGLQJ FDOFXO
FRPSXWHUV YHULI\LQJ RQ WKH JURXQG ZKDW W
HWF 7KH WHUP FLWL]HQ VFLHQWLVW FDQ WKHU/|
SURYLGHV WKLV DVVLVWDQFH DQG NQRZOHGJH |
VSHFLDOLVHG LQ WKH VXEMHFW RI VWXG\ $ IX
6FLHQFH WR EH FRQVLGHUHG DV VXFK LV WKDW
WKH FLWL]JHQ LQ PDQ\ FDVHV WR LPSURYH WKHL
JRQH RXW IURP XQLYHUVLWLHV DQG UHVHDUF
GHPRFUDWLVHG

*HWWLQJ EDFN WR RXU RULJLQV 7KH (DUWK
DPRQJ WKRVH LQ WKH VRODU V\VWHP ZLWK DQ



NP KDV WKUHH XQLTXH HOHPHQWY WKH DI
RXWHU VSDFH WKH ULFKQHVV RI R[\JHQ LQ LWV
RI WKH DLU ZH EUHDWKH DQG WKH H[LVWHQFH
LQ WKH FRXUVH RI LWV DSSUR[LPDWHO\ ELO«
VWDJH LQ LWV JHRORJLFDO KLVWRU\ WKDW RI
FXUUHQW KXPDQ VSHFLHV HTXLSSHG ZLWK D W
LQ LWV HQWLUHW\ DQG HYHQ RI GHVWUR\LQJ LW
HVWDEOLVK SHUPDQHQW VHWWOHPHQWY RQ RWH
GHFDGHV 7KH XVH RI WKH PRVW DGYDQFHG WHF
E\ WKH HWKLFDO SULQFLSOHV RI UHVSHFW IRU ¢
RWKHU OLYLQJ EHLQJV LQ DQ HJDOLWDULDQ D
FRQFHSW RI RQH KHDOWK ZKLFK KDUPRQLRXVO
KHDOWK DQG HQYLURQPHQWDO KHDOWK ,Q WK
VFLHQWLILF NQRZOHGJH DUH WKH NH\

, DP SOHDVHG WKDW WKH FRQWULEXWLRQV R
VSLULW RI ULJRURXV SURJUHVV RI NQRZOHGJH
IHOORZ FLWL]HQV OLIH DV D ZKROH DQG RXU R?



,QWURGXFWLRQ

*DHWDQR 6REDINVRRVVHOOY

7KH $QWKURSRFHQH KDV EHHQ GHILQHG DV
XQGHUJRQH 3WKH JUHDW DFFHOHUDWLRQ " $FF
JURZWK LQFUHDVLQJ UDWHV RI XUEDQLVDWLRQ
HPHUJHQFH RI PDVV WRXULVP DQG RWKHU HIIHI
DOO KDG DQ LPSDFW RQ WKH ZRUOG

0DQ\ Rl WKH HIIHEFWV WDNLQJ SODFH GXULQ
FRQQRWDWLRQV DOWKRXJK WKHUH DUH SRVLW
WHFKQRORJLFDO DGYDQFHV $FFRUGLQJ WR 6W
LPSURYHPHQWY EHJDQ LQ ZKHQ -DPHV :DWW
DQG WKH LQGXVWULDO UHYROXWLRQ EHJDQ 6L
HQDEOHG WKH DGYDQFHPHQW RI KXPDQLW\ XS V
KDG DQ LPSDFW RQ PHGLFLQH FRPPXQLFDWLRQ
WKH ZD\ VFLHQFH LV GRQH

+RZHYHU LW FDQQRW EH RYHUORRNHG WKDW
RI WHFKQRORJ\ KDV FRQVHTXHQFHV DOVR RQ \
GLVFLSOLQHV )URP SUREOHPV UHODWHG WR WK
HWKLFV RQ WKHLU XVH DOO RI ZKLFK FRQVWLW
WRDFH PRUH DQG PRUH RIWHQ +HQFH WKH QHHG
IURP GLIIHUHQW SRLQWV RI YLHZ DQG DSSURDFK
RI YRLFHV LQ DQ DWWHPSW WR XQGHUVWDQG
WHFKQRORJ\ ZH FW @& WMYWHUZDXQUWUHVHDUFK ZRU

W LV LQ WKLY VHQVH WKDW WKH YROXPH SUHV
ZD\V Rl GRLQJ VFLHQFH KDYH FKDQJHG WKDOQN
+RZHYHU WKHVH FKDSWHUV GR WKLV LQ WKH D.
SRVHV SUREOHPV RI PHWKRG XQWLO WKH QHFH)
PRGHOV DQG SUDFWLFHV RFFXUV

2XU LQWHQWLRQ ZLWK WKH ERRN LV WR FRQV
DQG VRFLDO PHGNVEHKDNHILCA IWIFWHHIIBUFK LQ GLIIH
LV UHIOHFWHGQURURBPMW MRIQVDHFKQRORJLHYV DQG
6FLHQWLILF OHWKRGV IRU WKH $QWKURSRFHQH’
IURP YDULRXV ILHOGV Rl VWXG\ DQG RIIHU GLIIH

!" HSDUWPHQW RI 3V\FKRORJLFDO 3HGDJRJLFDO ([HUFLVE
SDOHUPR ,WDIHWH@RMDEDWR#XQLSD LW

2 8QLYHUVLWDW 2EHUWPBUGS &BWIDARPQWROGBDLY +LGUROR.
L 3DLVDWJH 8QLYHUVLWDW HBLOHWRDQHYVRV}YNYEBODRVHOEE .



HVVD\V WR SUDFWLFDO DSSOLFDWLRQV DQG Sl
WHFKQRORJ\ KDV FKDQJHG UHVHDUFK G\QDPLFV

7KH YROXPH KDV BMRRRUGYME@WHB QWY WKH ILUVYV
XVH Rl VRFLDO PHGLD DV DLWHVGIDW A WRR\® K K |
RI WHFKQRORJ\ ZLWKLQ WKH KXPDQLWLHV VWXG
WKH XVH RI WHFKQRORJ\ DV D SUDFWLFDO DSS
)LOQDOO\ D IRXUWK VHFWLRQ RIIHUV D JOLPSVH
$QWKURSRFHQH

HFWLRQ RQH WLWOHG 26RFLDO OHGLD DQG
FKDSWHUV 7KH ILUVW ZULWWHQ E\ *DHWDQR 6L
LV SRVVLEOH W R\FHROIDIGAXEVK KRB RUQBD JHRJUDSK)\
LQWR D )DFHERRN JURXS GHGLFDWHG WR WKH JI
VSDFHV 3DOHLUP® |RUBEDIRWEFLSDWRU\ JHRJUDS!
SUHYLRXV UHVHDUFK FRQGXFWHG E\ WKH DXWKF
WKH PHWKRG XVHG WR GLVFXVV WKH SRVVLELOI
RIITHU WR UH\DHNRL QBKWMKNP DQ REMHFW RI VWXG\ E
,Q WKH VHFRQG FKDSWHU 6WHIDQR ORQWHYV IRF
IRUP RI ILHOGZRUN WR LQYHVWLJDWH WKH HYH
TXHVWLRQLQJ WKH WUDGLWLRQDO FRQFHSWLR
WXUQLQJ WR DQ RQ DQG RIl GLILWDO UHVHDU
IHDWXUHV EHORQJLQJ WR ILHOGZRUN DV D UFH
FRQFHUQ LQ KLV SDSHU LV WR VKRZ KRZ WKH
HWKQRJUDSKLF PHWKRGV KDV DOVR KDG HIIHFV
VLPXODWLRQ WHFKQRORJ\ DXWKRUVKLS DQG H
ZULWWHQ E\ 0ODULDQQD %RHUR DGGUHVVHV IUI
GHOLFDWH TXHVWLRQ WKH ZD\ LQ ZKLFK VFLHC
RQ YDULRXV VRFLDO PHGLD ERWK LQ WKH PDLC
UHVHDUFKHUV ORUHRYHU WKH VFKRODU GLVFX
LQIRUPDWLRQ VRXUFHV DQG WKH UROH RI WKH
VFLHQWLILBFRFIHARRDEIDHH WR WKH SXEOLF

,Q VHFWERQ OWZ®R *+XPDQLWLHY DQG WHFKQROR
7KH ILUVW RQH IURP $QWRQL 4XHWJODV RIIHU\
UHVHDUFK IURP WKHLU GHVN ZLWKRXW SK\VLFD
RIWHQ ORFDWHG LQ DQRWKHU FRXQWU\ 6XFK F
PLJUDWLRQ SURFHVV DIIHFWLQJ D VPDOO WRZQ
FXUUHQW KLVWRULFDO PHWKRG NQRZQ DV 3PLF
FKDSWHU IURP ORUH\ 3DORX DQG 5RVVHOOy Kl
ZLWKLQ WKH FODVVURRPQDOP I AR QIEOOR VFB R R
H[SODLQ KRZ WKH &29," RXWEUHDN LPSDFWHG W
ERWK VWXGHQWY DQG WHDFKLQJ VWDIlI KDG WR



HPHUJHQFH RI RQOLQH FRXUVHV DQG KRZ WKLV
OHDUQ
BHFWLRQ WKUHH LV WLWOHG 33UDFWLFDO DSS
WZR FKDSWHUV 7KH RQH IURP /ODVDW DQG /OL
DSSOLFDWLRQ FDQ KHOS D IORRG UHODWHG UHV
SKRWRV Rl HYHQWY DORQJ ZLWK WKH JHRJUDSK
DQ H[DPSOH RI 3VRFLDO VFLHQFH  ZKHQ XVHUF
LPSURYH WKHLU NQRZOHGJH E\ UHFHLYLQJ GDW|
7KH FKDSWHU IURP 6WDPDWDNL DQG .MHOGVH
WHFKQRORJ\ KDV FKDQJHG UHVHDUFK 7KH XVH
KHOSV WR LGHQWLI\ IORRG HYHQWY DORQJ D
VWDWLVWLFV DQG 3VRFLDO VFLHQFH” DOORZV W
RI IORRGHG ZDWHUV DFURVV WKH FLW\ Rl %DWK
)LQDOO\ VHFWLRQ IRXU LV WLWOHG 30XOWLGI
WKUHH FRRSVWKWVIURP J)UDQFHVFR OHOH $QWRC
9DQDFRUH IRBRRMAKHWD ZLGH UDQJLQJ WRSLF IF
UHIOHFWLRQ S$UWLILFLDO ,QWKI©® ®IDIHQHFH, LK BK
KDV LPSURYHG WKH PHWKRGRORJLFDO DSSDUDW
VFLHQFHV VXFK DV OLQJXLVWLFV FXOWXUDO Kk
ORUH VSHFLILFDOO\ WKW KFHKZSMEQHELWRFXWW F
XQSUHGLFWDELOLW\ VRPH FULWLFDO LVVXHV R
UHVXOWYV ZLWKRXW QHJOHFWLQJ SUREOHPV RI
ZLWBUHGLFWLRQ RI WKH IXWXUH RI WKHVH V\VW
7KH VHFRQG FKDSWHU E\ *LDQ /XLJL &RULQWR
DSSOLHG WR WKH DUWLVWLF ILHOG VWDUWYV
H[KLELLWIRQJ % SEKMHWR PXVLF E\ GURKWRBOKRZXV L
VWXGLHV RQ ZLWK YLVXDO DQG PXVLFDO DUWL)
&7 FDQ VKHG QHZ OLJKW RQ WUDGLWLRQDO JHF
DQG SODFH LGHQWLW\ ,QIGWMKIG ZWK H QD X KIKFRU WG
XVH ,7& DQG WKH ,QWHUQHW WR IRUP FROODE
IRFXVHG FRQYHUVDWLRQV ZLWK WKHP DQG UHIO
UHVHDUFK XQGHUWDNHQ E\ WKH VFKRODU KLPV#
,Q WKH WKLUG FKDSWHU RI WKLV VHFWLRQ $0
WKDW WKH SDQGHPLF SHULRG LPSOLHG D ODUJ
FRPPXQLFDWLRQ SURSRVHV D UHIOHFWLRQ IU
&RQVLGHULQJ YDULRXV FDVHV DQG H[WRSOHYV
XQGHUO\LQJ VWUXFWXUH RI D PRGHO RI FXOW
VSUHDGLQJ WKH QHZ IRUPV Rl FRPPXQLFDWLRQ
‘LWKLQ WKH GHEDWH DERXW WKH ULJKW XVH |
KLIKOLJKWV KRZ LW LV IXQGDPHQWDO WR IRFX



IRUPV WKH FRQWHQW RI FRPPXQLFDWLRQ LQVW
GHYLFHV

7TKRVH FKDSWHUV FRQWULEXWH WR VSUHDG V
WHFKQRORJ\ LPSURYHV WKH UHVHDUFK LQ GLIIH
KRSH WKH\ FDQ KHOS UHVHDUFKHUV WR REWDLC
WKH DGYDQFHG WHFKQRORJ\ LQ WKHLU ILHOGV F
UHDGHUV VRPH GLITHUHQW DSSURDFKHV WR GR \
DUH RIWHQ FRPSOHPHQWDU\ SRLQWYV RI YLHZ D
FRPSOH[LW\ RI DQ\ 3GLVFRXUVH" LQ )RXFDXOWTY
7KLV LV D FRPSOH[LW\ WKDW LQHYLWDEO\ DOV
SUREOHPV DV IDVFLQDWLQJ DV WKH\ DUH QHFH\
SURMHFWHG RQ ERWK VLGHV RI WKH LQGLYLGXD

,Q WKDQNLQJ DOO WKH DXWKRUV ZKR KDYH S
FRPPLWPHQW LQ WKLV ZRUN WKH ZLVK WKDW
WKHUHIRUH WR WKDW WKH\ ILQG LQWHUHVW L«
SHUKDSV HYHQ RSSRVLWLRQ LQ WKH LQWHUVHI
UHYHZOWK WKH DZDUHQHVV WKDW DV VRRQ DV
GLVFXVVHG LW JLYHV ZD\ WR DQRWKHU
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PHWKRG

*DHWDQR 6DEDWR
Abstract

The chapter, from a cultural geographical perspective, offers a reflection
on the research methodology used to study some social media. More
particulaty, starting from the case of the Facebook grdplermo di una
volta~ 33DOHUPR RI, Siddt & @ \pwvious study, the results
achieved through the analysis of the research process are retraced. The group,
in fact, for the many members (hundreds of thousands) who are part of it, is
an opportunity to reconstruct the geography of places in the city, both in their
contemporaneity and in their historical context, in an intertwining of
individual and collective narratives. Regardless of the formal correctness of
the information the group members reach, free participation in this
reconstruction produces shared knowledge, giving value to interactions,
albeit mediated, within the social network. It is a form of spontaneous
Joarticipatory geography which, however, poses an epistemological
problem to the researcher: joining the same group to study it, making the
social network an object of study but also a means of study. In this sense, it
is described how becoming a member of the same online community is a
useful option for observing the interactions that take place within it (posts,
comments, etc.) and establish a first contact based on trust with the informing
members. In this process we cannot forget the positioning of the researcher
in the field’, even if virtual.

Keywords: Cultural Geography, Participatory Geography, Research
Methods, Social Media, Space

1. Introduction

Starting from the Web 2.0 revolution which allowed a previously
unimaginable level of interactions, social networks have contributed to the

1" HSDUWPHQW RI 3VAIFKRORJLFDO 3HGDJRJLFDO ([HUFLVEF
3DOHUPR ,WDO\ H PDLO JDHWDQR VDEDWR#XQLSD LW



realization of a new idea of participation on the internet in the last decade.
This participation is often based on the sharing of narratives (textual, musical,
images, etc.), in a complex inlay of private and public elements that has even
raised ethical, legal, political and economic problems. Of course, social media
has also begun to be a prolific field of study for social science researchers
This interest has produced many studies on the use of social networks, their
impact on daily life and, more generally, on the way they are used by people.
Also for cultural geography, social networks (and, more generally social
media) represent a particularly interesting field of investigation. Indeed, if as
Lefebvre (1991), Foucault (1975 and 2004), de Certeau (1990), Harvey
(1989, Soja (1996) and Hooper (1998ave shown, the construction of space

is culturally and socially determined, then the study of social media can be
counted among the most significant cultural products for the investigation of
our daily life, in particular as regards the)production of spatialities in a
virtual environment. Furthermore, a not insignificant issue is the fact that the
study of social media implies an epistemological reflection on§ooen
positioning in the field. In fact, it is possible to study a social netvwiodm

the outsidé or ¥rom the insid€. The latter means by joining it as a user (see
the chaptewritten by Stefano Montes in this book). Both modalities imply a
different arrangement, different methods but, at least, complementary
outcomes. Brinstance, the interaction with other users may be active or even
non-existent, but the social network itself will become a sofiefd ZR U N~
within which the scholar is involved, even if only as an observer. In this
chapter | propose a reflection on these issues starting from a case study on
which | focused with Giovanni Messina and published in Italian in 2018
(Messina & Sabato 2018). The study was centred on a public Facebook group
in which users were invited to reconstruct the places and their (personal and
collective) memory of the city of Palermo, Italy. The members of the group
were freely invited to share and reconstruct the places of the city, starting
from the past or from the present. By sharing various types of texts and
documents (textual, photographic, drawinds,)eusers build spatialities that

no longer exist, as well as spatialities of the present or they even compare
multiple historical eras, placing the emphasis on the transformation of the
city. In this way, present and past are reconstructed with many urban places
(streets, squares, public gardens, etc.), buildings, commercial activities,
publicand private transport systems (included insights on cars, buses, trams,
etc.). For these reasons, our object of study appeared to us to be a form of
participatory geography (Kindon, Pain & Francis 2003; Kindon, Pain and
Kesby 2007a), certainly not scientifically structured, and yet capable of
offering many insights. In turn, to conduct that research from a cultural



geographical perspective it was necessary to enter the mechanism of the
group, exploring the dynamics of sharing and participation. Furthermore, as
researchel have experienced the need for an approach and a method that act
inside’, using the same internet platform as 3aeeting space with
informants and their cultural products (theétextV in a semiotic sense)
capable of reproducing mental maps and senses of space. As a matter of fact,
studying the narratives of places also allows us to reconstruct the way in
which they Xhap€ the urban space through a complex semantization
process. Indeed, as de Certeau wrote, «narrative structures have the status of
spatial syntaxes» (de Certeau, 2002, p.415)

2. Research and participatory geography: the case of Facebook
group 33DOHUPR GL XQD YROWD~

7KH )DFHERRN JURXS 33 0,Qrangl&ableGri Exgisb a¥y ROW
S3DOHUPR RI WKH SDVW ' isRapuBlicket fét orafit gdupH U P R
created in 2008 by a private user. In 2018, when the aforementioned study
was published, it counted about 59,000 members, but at the time of fvriting
the number of subscribers has almost doubled, numbering more than 117,000
members. A remarkable growth in about four years, also confirmed by the
frequency of posts by its members. As can be seen from the title, the group
aims to focus on the geographical and historical reconstruction of the ancient
aspect of Palermo through the finding and sharing of period images and
videos as well asstories’ that describe the past of the city. Besides, alongside
the historical interest in the city, there is also a certain interest in the present,
as evidenced by many posts and comments (see below in this section).

The tendency to create Facebook groups in which to reconstruct the past
of one$ city has a certain diffusion. As Van der Hoeven (2017, p. 303) writes
it is possible to «observe a wide range of grassroots initiatives that aim to
document the urban past. Examples are Facebook groups where old photos of
cities are shared, blogs with local memories, and online popular music
archives. The local Facebook pages in particular are very popular. Nowadays,
almost every city has at least one Facebook group with historical photos,

2 ,Q WKH RULJLQDO J)UHQFK WH[W ©/HV VWUXFWXUHYVY QDU
&HUWHDX S
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provoking reminiscences and nostalgia in the comment sections.
Interestingly, these groups bring cultural heritage to the virtual spaces that
people use on a daily basis. In so doing, they make the past of cities available
on social media in an accessible manner».

Indeed, the purpose of the group is well descrihe@ WKH 3, QIRUPD)
section. A sort of appeal to the members of the group that explicitly invite
members to share pieces of memory: the aim is to recreate an ideal common
archive that can reconstruct the appearance of Palermo as it was in the past.
In the words of the founder:

How many of you know what our city used to be like? Probably few. | was
born in the 70s, so | experienced, even as a teenager, the grefatrtnation
(not to mention devastation) that Palermo underwent from the 60s to the early
90s.

> « @yqu browse the photo albums, which we all have in the family, of
our parents or grandparents, where you can see streets, clbbsamlold
meeting places or everything that has now disappeared or changed (houses,
villas, buildings squares, hotels, restaurants, trees, etc ...) please post them, in
order to try to create a large archive that will help us and future generations to
get to know this beautiful city better.

If you do not have photos, write what you remember, what is ngeton
there, or has been transformed.

Thanks in advance to all those who join this group and want to slithre
methis great journey into the past!!

(33DOHUPR G LFate€hbokygRo@aiptranslation)

The appeal relies on #@ottom-up” perspective, since its author declares
his age and recalls his own life experience to involve group members more
easily. This could be defined as an identification mechanism which calls into
action a wide audience on the social network, willing to put their knowledge
into play and, above all, willing to share it. Besides, in this way the members
of the group are more encouraged to consult relatives, friends and those who
may have documents and information useful for the reconstruction of a past
that is becoming or has already become memory. Obviously, the functioning
of an online social network is based precisely on the interaction that occurs
through the publication and comments of what is published. As Hinton and
Hjorth (2013) and Crawford (2010) stated, communication on social networks
is made up of comments, status updates and private messages in the form of
a question or, even, a statement that does not necessarily intend to provoke a
return response, but rather to maintain a link between a user and other contacts
reminding them of her/his presence. The latter modality assumes a «phatic»
value, that is, the maintenance of communication and «communication
channel verification» to use Jakob$(1980) terms.



From a cultural geographical perspectiV KH 3 3DOHUPR GL XQD Y
is a continuous intertwining of micro-geographies (Elmes, 2005) and micro-
stories (Ginzburg 2009) because even minimal elements d§ dady life
and elements of collective history and geography converge in a complex
narrative available to all members. In this sense, as | have already stated in
the previous section, this collective and shared construction of Palermo
spatialities can be considered as a form of participatory geography. It is clear
that the members of the Facebook group have no scientific intentions, nor do
they use methods that are explicitly referable to disciplines such as geography
or historiography. However, they contribute in various ways to a form of
knowledge that could be define&rom below’, both for the open
participation of several users, and for the modalities of mutual aid in the
reconstruction of the cit§ geography. Furthermore, group members often
show some agentivity (Duranti, 2007, p. 89) in participating in shared
knowledge. Indeed, we must also consider that some discussions originated
from the post of an image, or a text have often become real virtual debates
through which the members exchange important points of view on the current
conditions of the city and its administration. In particular, as already
explained in the foundé§ post cited above, references to the so-céled F F R
di Palermo 36 R |1 3 D O HakeRr&quent. This latter is the post-war
building speculation which, between the 50s and 80s of the last century,
greatly changed the urban landscape without adequate planning through
thousands of concessions and public contracts to front companies or names,
or entrepreneurs often linked to the mafia organization.¥biéding boom’
led to the destruction of historic buildings and an important part of Pakrmo
Liberty-style (sometimes carried out in a single day to avoid constraints from
cultural heritage) episodes that for many members of the group constitute
lived memory. The comments to a post on these issues, therefore, give rise to
notations and stories relating to those years and the events that followed with
citations from other online media (newspapers, blog) and books.

Kindon, Pain and Kesby showed how the «PAR [Partecipatory Action
Researchted] [has the] potential to transform unequal power structures and
relationships to research and knowledge production» (2007b: 18). If we
consider the groug 3D OHUPR G LasKa2arratienQhat@ollects many
other narratives and which presents itself as a geographic and historical
document of free compilation, is it partially comparable to a PAR, even if
lacking a real planning and conduction? The answer to this question is not

S2QWKH WKHPFEFRBRWDKOHHUPR™ WKHUH LV D QHDU HQGOHVYV E
Rl QRQ ILFWLRQ DQG FKURQLFOH 6HH DW OHDVW 6LVWL



obvious. What is missing is surely the most important element, that is, the
scientific, organic intent to arrive at knowledge according to a disciplinary
epistemology. On the other hand, there are many occasions when the debate
on the most current issues of the city becomes predominant. In these cases,
group members exchange views that even lead to open conflict. In this sense,
the group becomes a sort of virté@atum where citizens confront each other

on hot topics, building forms of collective critical knowledge.

3. The methods used to study the group

The research on the Facebook group was based on 15 interviews carried
out with as many members: 8 women and 7 men. Interviews were conducted
using the ethnographic method, with open dialogues organized around some
guiding questions in order to avoid the rigid structure of a questionnaire.
Below, Tables 1 and 2 show respectively the distribution of the ages of the
interviewees and their composition based on their place of origin and

residence:
7DEOMIJH GLVWULEXWLRQ RI UHVSRQGHQWYV
15 members interviewed of which

20-30 years old 5

31-40 years old 6

50-60 years old 4

Table 2 -Composition of interviewees by location
15 members interviewed of which

9 people born in Palermo
12 Italians (5 resident in Palermo; 2 in other Italian regions
abroad)

3 people born and resident in other Italian cities

3 Foreigners 2 residents in Palermo
(Born abroad) 1 resident abroad

Specifying the origins of the interviewed group members is important to
understand some dynamics. Indeed, from the composition of the interviewees



it can be deduced that the users are not only inhabitants of the city who want
to know better the places and history of Palermo. The latter represent a third
of the total, while less than half of the informants were born and lived in the
Sicilian capital. The interviewees came from different locations, but the
majority were Italians and, more in particular, Sicilians, with a minority of
foreigners. About half of those who had lived part of their lives in Palermo
from birth to the time of the interview had not lived in Sicily for years.
Comparing these data with those obtained from the interviews, it seems that
the members of the group uséor at least three different reasons: 1) learning
more about the places and the past of their city (users originally from
Palermo); 2) getting in touch with their origins, with their family members,
historical or personal (Palermo users who no longer reside in Sicily); 3)
learning about the geography and history of the city in which they have been
residing for some years (foreign users).

Research on the group consisted of several phases. From the beginning it
was considered more effective to study the group from the inside rather than
from the outside. This opportunity seemed more suitable because in this way
it would have been possible to study the dynamics of interaction. A first phase
therefore consisted in observing the group. This was possible after a
registration as a member. Various posts containing text and images, or videos
were analyzed. The analysis also considered the interaction of users through
posts in response to an initial question or observation.

In a second phase, | took part in some discussions already started to better
understand the interactions with other members. For this purpose, | published
posts in response to some requests for help by users who wanted to reconstruct
historical places of the city. In effect, the contents most frequently published
by users consist of one or more images accompanied by a short descripti
text. This becomes a caption for the published period photos (and therefore
shared with other members) or it may contain a request for help (more or less
explicit) addressed to members in order to reconstruct the places depicted in
the image. This happens because the images often portray urban places in
ways that are no longer recognizable in the present. Participation in this
process was helpful in understanding what the priority was for several of the
members who took part in the same discussion. In particular, a great curiosity
and attention to the veracity of the information reported in the various reply
posts emerged. Users paid particular attention to the answers in which expert
sources were cited on the places photographed. This expertise was rarely
supported by the direct citation of historiographical sources. However, more
often the answers to requests for help in reconstructing a place drew on
personal experience, personal knowledge of the places and the inlay between



stories reported or directly narrated. Considering many of the posts in the
group, it is possible to detect a similar pattern of action: users find period
images of Palermo online that portray landscapes, buildings, streets, passers-
by or people intent on their traditional craft and, not having a caption for the
images, they publish them on the group asking other members to help them
recognize the subjects depicted in the photos. A typical request could be
summarized as follows: «l found this photo on the Internet. Does anyone
recognize this place?». Other times the question is accompanied by a different
starting document: a family photo, or a recent photo taken by th& user

A third and last phase concerned the actual interviews. It was decided to
propose open interviews to some users of the group using the same social
network, in line with the desire to remain within the dynamics of the group.
This choice turned out to be fruitful and allowed us to interview several
informants who lived not in Palermo and who, therefore, it was difficult to
meet personally. As mentioned, 15 informants completed the interview.
However, it must be remembered that initially the interviews were offered to
over double the number of users (32), but more than one in two refused to
answer the questions. Users were initially contacted using the chat made
available by the social network with sorddter questions. The reason for
the request was explained to the users contacted, with some information about
the research | was carrying out. At the same time, they were asked if they
would like to freely participate in the research and, therefore, answer some
stimulating questions. Furthermore, users were informed that the anonymity
of the source would be maintained: no personal data would be disclosed, with
the exception of age and origin (inhabitant of Palermo or not; Italian or
foreign), since any other personal data would be useless for the purposes of
the research. In refusing the interview, almost all users replied that they
considered the research topic interesting, and in at least a doesnticas
members of the group asked for some additional information about the study.
The following reasons were given as reasons for refusing the interview,
expressed on the basis of the number of responses: 1) lack of time; 2) little
interest in participating. Instead, four informants gave no answer. On the
contrary, those who accepted the interview freely answered some stimulus
guestions via the chat. Subsequently, the available informants were contacted
outside the chat and social network for some more in-depth interviews.

The first approach to informants through the same channels of the social
network made it possible to easily establish a first exchakgyesearchet,
was also a member of the same group and had personally participated in some
public discussions. Certainly, belonging to the same media platform was
perceived as positive and allowed informants to accept the first contact.



However, the first chat interviews showed some limitations. The answers to
the open questions were concise and only in some cases did the members
express some opinions going beyond the questions posed to them. The
subsequent interviews, on the other hand, carried out mostly by telephone and
always through open-ended questions, gave more detailed results. In this
manner, it was possible to understand better the value assigned by the
members of the group to a sort of reconstruction3afth’, both in a
geographical-spatial and historical sense. The attitude towards the correctness
of the information found is sometimes ambivalent. And this ambiguity is not
entirely deducible from the analysis of the posts: the interviews were the most
useful source to explain this dynamic. Indeed, if it does not seem fundamental
for many users of the group to arrive at a presurfeedhenticity’ of the
narratives that are intended as objective as possible, nevertheless they
manifest the desire to reach¥uthful ~ geographical and often historical
(shared) knowledge of their origins. Rather, what matters seems to be the
collective (re)construction of dplausible narrativé (Messina & Sabato,
2018). This way of proceeding with thieconstruction of the truthuses a
method similar to the contemporary historiographical one, as it is based on
direct testimony (as well as on other sources), although this is not always
available or verifiable. Furthermore, for more distant times, for example some
images published date back to the first half of the nineteenth centurgre
direct testimony is now impossibkemembers based ideas on unverified and
unverifiable hypotheses. A similar reasoning can be made with regard to the
geographical reconstruction: the reliability of certain reconstructions is based
precisely on the ability to recognize some places from the references present
in the images, often marginal. The level of interactions seems to confirm this
attribution (or negotiation) of meaning (Geertz, 1977) to the images and
places to be reconstructed. Actually, during the interviews it emerged that
almost all the informants in the group since their registration had responded
to at least one post with a request for help in rebuilding a place. Additionally,
group members usually continue to respond (or, at times, are prompted to do
so by specific requests from others) to the initial post until the subject of the
photo (often a place) and the source of its online retrieval can be established
with some confidence. In this process, official historical sources are
sometimes cited. On the contrary, the origin of the image that could include
the photographer, the client, any paper publications are, in many cases,
ignored or otherwise they fade into the background.

Moreover, exchanges and interactions between members of the group
emphasize the fact that the city is in constant transformation, without a truly
systemic vision of its changes being possible. As Amin and Thrift (2002, p.



8) well explained: «Contemporary cities are certainly not systems with their

own internal coherence. THeLW\V ERXQGDULHYV KDYH EHFRF
and stretched, both geographically and socially, for it to be theorized as a
whole. The city has no completeness, no center, no fixed parts. Instead, it is

an amalgam of often disjointed processes and social heterogeneity, a place of
near and far connections, a concatenation of rhythms; always edging in new
directions».

4. Conclusions

In this chapter, through the case studWdtK H )DFHERRN JURXS 33
XQD Y RMMessima and Sabato 2018),showed howit is possible to
understand the construction of a shared knowledge based on the free
participation of various useilia the same virtual platform. In particular, |
focused on the manners in which | conducted this research, considering that
two of the three phases of the research indicated in the previous section were
carried out entirely online. To better understand some internal dynamics to
the group studied by Messina and myself, | de¢h D 3 P H BfffHd Bame
virtual community. This allowed us not only to better observe how the various
members interacted, but also to be able to interview our informants more
easily. The complete interviews, as mentioned, were also carried out outside
the social network, but the first approach with the members was facilitated by
belonging to the same group. In this sense, the uadligital resource has
been both a research object and a method. The attention given to observation,
interviews and the qualitative approach could place at least part of the
methodology of this research in the riverbed of netnography (Kozinets, 2010,
2015; Kozinets & Gambetti; see also the chapter by Montes in this boak) in
case of participatory geography. The reference to participatory geography
needs to be clarified since it can be understood on two levels. The fact that
the members of the group collaborate on a collective writing of the geography
(and history) of the city is neither really organized, nor does it have a strictly
scientific intent. The way of proceeding is almost always casual, spontaneous,
animated by a generic intent of knowledge. However, when the res®&arch
the group began, having become an active member of the same group,
having ®observed by participatings in the more structured ethnographic (or,
if you like, netnographic) experiences, it passed to a different meaning
attributable to participatory geography. Indeed, the meta-reflection on the
group, on the members and their activities, the interactions between members
and between the members and the researcher has opened a new perspective,



more organized and, at least partially, planned. Indeed, participatory
geography has as one of its epistemological objective the awareness of the
spaces for action and participation by citizens, for example. This awareness
can also be articulated through dh$articipation in digital media. The
Tollective writing” of the cityis a modality that even goes beyond the
narration of the individual members to create a geography of space and time
(Lefebvre, 1991; Lowenthal, 1985) and which implies a community agency,
albeit mediated by the internet. About this, already in 2002 Amin and Thrift
wrotethat«d. Q FLWhBQ\>x@@ FRPPXQDO ERQG¥IDUH QI
they successfully persist at a distance, posing new tests of reciprocal
resolution and commitment, constructing new forms of intentionality,
building new types of presence» (Amin & Thrift, 2002, p. 43). From the point
of view of the methodology applied to study the virtual community, it must
also be said that even the first interviews carried out within the social network
contribute to this process of the collective writing of the experience of the
city. Actually, if the researcher is a member, like the others, of the same
virtual group, he or she is involved in a process of knowledge that is both
individual and collective, especially i&as in this casetthe intentions and
methods of the research are explained to the informants.

To conclude, the case study analyzed so far allows us to reflect even on
another point. This regards the matter of how the methodology used to study,
from the perspective of cultural geography, an online community that
guestions urban spaces and their history is a problem that fully pertains to
(inter)disciplinary epistemology. This means that beyond the results obtained,
it also concerns the agency and positioning of the reseafdchtre field’,
even when this latter becom@asrtual ".
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2. Mediated subjects and interconnected days. Facebook as
fieldwork

Stefano Montés
Abstract

| investigate digital information and the everyday by primarily
concentrating on Facebook and on the connections taking place between
myself +a user who is also an anthropologisind some other individuals
on the net. | draw on my activities and | take into account the ethnographic
aspects involved in these activities associating daily life and social media. |
show how the digital world questions the traditional conception of place-
based ethnography and tends to turn field research into a more reflexive
phenomenon. In this perspective, | focus on Facebook considering it a field
site resulting from the intersection of the human and the digital. Ultimately,
, T©y@ show how the digital world has impacted ethnographic methods of
research and, at the same time, some essential concepts such as simulation,
technology, interaction, identity, authorship and the everyday itself.

Keywords: ethnography, everyday, simulation, interaction, identity

1. Language and metalanguage as mediating concepts in
information technology

Whether we like it or not, digital media and individual lives have become
more and more interconnected. Individughend a considerable amount of
time on social networks while at the same tiliweng in what is the so-
called real life: the passage from a social medium to realdidmd vice
versa xis nowadays not as discontinuous as it was in the past. Thelavery
has increasingly become less linear and tlhgitdl more embedded in our
daily actions (Hine, 2015). The questionask is how this happens, more
particularly, in specific conteg, and how &ceto-face interactions between
people and digital technologies intengle, then, by this resetting our ways
of being at home in the world (Jackson, 1995). Helifnvegtigate dgital
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technology and the everydéiye by concentratingabove all, on Facebook
and on the connections taking place between myselfiser who is also an
anthropologis = and other individuals interacting with mé&iven the
requirements demanded by a short essdy,réstrict myself to some
examples covering a few representative aspecesifigle dy in my life,
preliminarily discussing some important points concerning the intersection
between language and metalanguage in information technology. Concretely,
, 10O da W Activities and, O @sideRthe ethnographic aspectthe
linguistic and metalinguistic functions df tinvolved in these activities
assocatng daily life and social media. Among other things, my purpose
will be to show how the digital world questions traditional anthropological
conceptions of plee-based ethnography and hoimends to turn fieldwork
into a more tempal and superpsed phenomenon, 1 O O dRRdg&ri¢y and
on the temporal aspects related to the useaotdook by framing it as a
conception of fieldwork that resulfsom the intersection of the human and
the dgital, in order to draw attention to those aspectexploration and
method rather than a more conventional focus canalon or recreation
UtLPDWHO\ shiawMowdigitaWrfRormation and social media have
impacted ethnographic methods of reskand, in the marnime, esentid
concepts suchas knowledge, interaction, simulation, dailyfeli and
technologyitself.

First, I want to makean admission thatis, in my perspective, also a
metalinguistic formulation for future reseér digital technology #fects
how we experience the world, how we change it and how we are changed by
it. We cannot think anymore of gealfworld totally separated from the
digital; at the same time, we should be attentive to the ways in which
digitization transforms auworld andleads us tosee realty in different
ways. The matter in question is the very idea of changevhat does
ghangefmean? +in relation to information technology and in relatittn
understandings of the termpauman{(Turkle, 2009; Horst, Miller, 2012;
Whitehead, Wesch, 2012). Anthropology must respotal these
epstemological dimensions of digital life, apparently far from the classic
exoticism that characterized the discipline, above all becadideelieve +
one of itsmast important duties is constantly resetting the boundaries that
constitute the humarfand welcominghose elements which, in many cases,
had previously remained in the margins. This principle is obviously
applicable, well beyond social media, in many otdemains and haa
wide-ranging intercultural validity. As Whitehead esin more general
terms: dt is not what makes us different from or the same as other animals
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(non-humans) that is significant but rather what experiences we include or
exclude agelevant to our attempts to livéWhitehead, 2012, p. 226).

The digital isa matter of intellectual reflection and, simultaneously,
represents an integratecevél of daily life lived through personal
experiences and storieAs a matter of fact, the digital reconceptaedi
most of our notions and practis Experience itself, often thought as a first-
hand tool to apprehend reality, cannot be conceived in the same terms as it
was in the pastsymmetrically, bodiesra dematerialized through media
and, thereforeseen in amore unusualnd fragmented way. The peculiar
fact is that social scientists use the digitsds much as peers in any other
profession +but they are also asked to work, in theory and in practice, on
the mechaisms foundingand formulating these spheres of social life.
Actually, evendwvork practces are insinces of socibvirtuality * (Garsten &
Wulff, 2003, p. 5). At the same time, any social virtuality demands a
scientific exploration of parallel practices, contributidg hope xto %
scierce of singularity; that is to say, a science of the relatigngiat links
everyday pursuits to particular circumstancéde Ceteau, 1984, p. 9).
Independently from on®% own profesion, it is difficult today to avoid the
digital. In concrete terms, no matter the practice or actiweyare all +
somemore, same less zimmersed in a virtual wdéd superimposed upon
daily life. Let$ face it: the digital wad influences pe& O HéL\iois,
individual agencies, anéven collective emotions. Peoplercses each
other, interactard exchange viewpoints both on-line amdthe material
world, uninteruptedly passing from one level tarother or even
superposing them. Daily life is so permeated with théalithat it would e
extremely difficult to live, nowadays, in the samaywe do if we were
compelled to gve up digitiation altogeher. the conception itsdf of daily
life has changed overall and produced cultural tendencies, over the years,
that are impdant to take into accourtheoreticaly by several disciplines
and scholars. Ware plways offfland, @ a consequence, weeaeriitled to
ak what kind of individuals ware going to become the future and what
the realcost of being constantly éimeis (Baron, 2008).

Media ae pervasiven daily life: thisis a fact. Not only, then, dcepple
socialize through social eda but they also work, shop and péugir bills
online, in which daily individual and social teractions change depending
on the corgxt. Ordinary and extraordinary, as well as linguisticd
metalinguistic levels ofife, in short, ae associatedhroughthe digital. We
watch movies andisten to music otine, taking for granted that we have
computer games, asaneras and cell ph@s switching from one tool to
another without even thinking of septing these activities and implicitly
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accepting the fact that digital technology istpaf what we aref] an
essentiabnd integrated layerfantrinsic humanliving, implying a different
conception of old notions and producing newesnin short, we are
mediated sulects through mediated objects ameformulated concepts.
Even the ida of community itsé +once thought as a concrete and visible
aggregation 6 people living on a circumscribed spaesgs, in our present
time, transformed by the infanation technology ira more imaginary and
virtual entty. What is mplicitly targeted through the medigevolution, is
not only the language of common actions and the concrete actiongethat
aaccomplish daily, but also the metalanguages usudillized by scholargo
define thearetically their disciplires dealingwith mediastudies. Hav can
we possiblyspeak for example, of caext or simulation and even of the
very notion oftechnology in the terms brought forward by the media
revolution? Thisis a field of comparative rescch that wil seriously engage
scholars in the following years and, among others, igtiguanthropologits
working (i) on the interrelations established same disciplines between
languages and metalanguages angd @©On the eformulation of
metalanguages implicitlgdopted everyday by commoneaple.

On this aspect, Jakobs@memark is clear 3A distinction ha been made
in modern logic beveen two levels ofanguage, pbject languag&speaking
of objects andmetalanguag§speaking oflanguage. But metalanguage is
not orly a recessary sientific tool utilized by logi@ans andlinguists; it
plays also an impaatt role in everyday languag[ «] we practice
metalanguage without realizing the matglial chaader of our opegtions”
(Jakobson, 1960, p. 356). The meatgual function orients the addressee
toward the code both in spalized languages and in ordinary expressions
and this has to be taken irdccount in media studies. Ingatical tems and
in the everyday, &ving the possibility to resort to different mediada
various technologial tools is an advantage that cannetdened. What &
often @id by various schars, in contrast, is that information technology
swcks up energy andravs the attention of individuals disproportionately,
leadng to aliendon and @tachmen from mateial reality. They are not
only talking about an unstle relationship established between digital world
and material life. The problem iajove all,the appaert neurality of the
media and the Inteet The initial idea, in factwas that the Internet and
scacial media would simplify access offormation to the public and would
result in a greater democratization of knowled¥gcordingto Hindman, on
the contrary,the information giantstamong others, Google and Facebaok
control the time spent online andiso make large profits, enriching
themselvesat the expense of users: their survival depends on stickiness (the
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ability to seduce users and to keep them glued to thersitnea longtime).
Accading to Hindman the Intenet holds the potential to restructure
political life, one with merely a semblance of democratic engageniéet:
digital attention economy incrsiagly shapes public life, including what
content is produced, wheaudiences go, and ultimately which news and
democratic information itizens seé (Hindman 2018, p. 5)The immedacy
of the information carbe misleading, therefore, with respect to the actual
agencythat the usersvould have and with respect to their insufficient
ability to choices between the range of proposed information. In other
words, people devottheir atteion to media ira passive way, seded by
the system, without having ad choice asthe infaomation giants sucture
messages in such a way as to create a sort of addiction. Furtbetonor
make matters worse, thienmedacy of the informaton and theease with
which we can obtain it, lveever positiveit may seem at firstlgnce, often
become an obstacle if one wants to verify its reliability and avoid the
circulation of falg news.

These are important issues, notomovelooked in any case on which
we zanthropologists, among othetswill have to continue to reflect over
time in order to observe the evolution of the various types ofrnmdition, to
keep paewith the main paragms and to sape from a manipulative lag
exerted from above. Frormy point of view, a point remains cealr
concerning informatiomnd manipulationmuch of ts influence depends on
the amount of time users spend on social media andemsutlal pedagogy
that should accompanytib preventary excessarnd to avoid thegtickiness
effect Regardless of whether it islame orin vivo, information isimbued
with persuasion to the point thane of the most impatant functions
idertified by Jakobson, in his timén his well-known commurition
scheme, is preisely the conative function: a function that focuses on the
recipient of the messagto convince im of the goodness of the message.
Jakobson is wg careful to clarify the idethat the diferent functions inis
communcaion scleme = incduding the confive ore underlyng the
perswasve mechanismzare mixed in various ways in actual messages; the
variety and composition of functisrshould be, therefore, a starting point
for any good pedagogy concernedhalearning online communication ina
proper wayAs Jakobson ealls. 3Although we dstinguish six baic aspects
of language, we could, however, hardly find verbal messages that would
fulfil | only one function. The diversity lies not in a monopoly of some one
of these severdlnctions but in a different hrerchical ader of functions
(Jakobson, 1960, p. 353). In essence, the dangers concerning the alienation
from reality and the dangers concerning the circulation o fedsvs online
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pre-exist the internet and information technology. Instead, they should be
connected to enduring issues of human linguistic capacity. These dangers
are obviously more exasperated now due to the fast increase in digitization
and to the acceleied circulgion of messages onlingat sad, a common
ground remins: the impdiance d teaching and learning information
technology to discen the variety and tsength of the different
communication functions and to recognize manipulative effects latently
working in different messa&s

Just to give a concrete example regarding ganmngy pesonal life, as
ayoung man | spent a ¢ain amount of time in the game rosmwhich,
currently, arefrantically replaced by online gaes in both cases, much
depended+ and still does depd +on the amount of time devoted to
recreationand games. Whether it is anin-person gme oran online game,
little changes from this pemsgve, showing tha the queson of
information must be faced by takingto account the persuasive power
contained in the messages and on the balsithe rhetoric that fben
accanpanes it in a surrepitious and manipulative way. As for the
circulation of fake news, the danger l&ays present, obviouslad mary
peoplecan fall into the trap of manipulation. Today, however, the positive
side is undoubtedly the ease with whickestific informationcan befound,
until a few yeas ago, in factjt was impossiké to have all this amount of
information in ordinay circuits. The more general result is that, on the one
hard, the dangersialienation or unwitting acceptance alde news; on #
other hand, there is instead an extraordinary possibility of aititen
through socihmedia that wasmpossille, in the past, irthe light of old
technology. If it is true, then, that different forms of recreation are avalabl
online today,favoring the possibity of falling into the manipulation of
attention, it § equally true that recreatiogeven in the form of a simple
individual gamecan take the unprecexded form d positive knowledge:
constructive, more intective and edaoational. What shallwe do then?An
answer could be the implementation of constant &otuc +at school, in
university and in other places dedicated to collective learding social
media andnformaton technology. Just as one learns to watean early
age, so one should be able to learn, from #gnhing of his education, to
grapple with information technology and socradia.

As simple as tis soluion may seemit is still an important decisiowith
radical potential for ingutions today, espéally if information techhology
is going to be taught, productively, as the study of the coberected
aspeds relating (i)to the communication ofanous languages and registers
(i) to the manpulative force inherent in messagesd (iii) to the
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construction of shadas wd as situated knowledge. In short, to understand
the role played by social platforms and media, and favor twirect
learning, a decisi/step forwardshould be the implementation of their use

in educationh ingtitutions, accompanied by metalinguistanalses in
different perspectives (Kent Leaver, 2014; Cohen, 2002). A parallel,
albeit essential, step to take should consist in facing meditiggdhrough

the prism of the language and metalingfiahctions not only tobeter
defuse the potential dangemplied by manipulative messages.tlalso to
concentrate on emerging forms of conceptualization in everyday and
scientific discourses.

As stressed by Hine in her oingl reseath on systematics:
fommunication is comigutive of the scientific endeavor, and yeteth
diversity of disciplines means that each may operationalize it
communication in a quite different wayHine, 2008, p. 151)That § why,
while giving so much importance to the various functisammaized by
Jakobson in his communication scheme, | finish this sectiapyasizing
the importance othe metalingualfunction. As | previously wrote, with
regard toJa&kobson, all functions are essential to varyingrdes, not least
the conative function which sums up, precisely, the persuasive orientation
exeted on the adakssee. On the long run, however, in order to better
understand the issues relating to the reformulation of ctscetll
underway following the media revolution, | believe it is a prioritalso
with respect to ethical and interpersonal ésgiPloug, 2009) +to focus on
the metalingal function both in scientific and everyday discourses.

2. Simulation as a positive and negative element

Informaion technology has erainly placed a strongenmphasis on
simulation, perhapa less certral phenomenon in thpast, which actually
deserves close theoiel attention now because of iextensive and
intercrossed usag®f course, simulation waanintegral patr of daily life in
the past and wamvolved, for better or for worg, in the ma&t common
interactions. Somee@nwho smulaesis, most simply, an ingdidual who
does not tel the truth but, simultaneolys, is also someone who
reconstructs, somehovgn absent context that can be useful angne
recreatonal: two opposie meanings, then, are inevitably and perhaps
inextricably associated in the same concept. To sitauteeans to imitate
and reproduce, but s to préeend and lie. The question is consequently
complicaed and has always accompanied rfarabstact thinking
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concerningthe relationship to beedablished beween the model ahits
realizaion or betweenhe plan and the correspoing adion: whetherit is

art, cinema, philosophy, or the more spediiagination of an individual
simulation remains anyay central.Evenin the maost banal daily life, people
make projectsard try to carry them out, makingmplicit connections
between variows forms of planning and practical implementation, between
general models taken as guiding principles and concrete acts realizing the
model. With the advent of information technology, tlagect * the
possililities offered by simulation in relation to personal and collective
agercy +has become even more important, particularly amplified, and the
subject of cticism bysame scholars or, on the contrary, of praise by many
others. Fundamentgl the reason for the criticism is that simulation, thanks
to digitization, allovs peopleto create such an important riépleffect that it
seems to transport thadividual into thein vivo context. We are all so
immersed in the techiagical simulation that, in some cases, we are no
longer able to effectively distance ourselysn it or distinguish between
different leels of emerging reality: not only do we mix them, but we are
also caught in the circle of messages that suck oetiati and blunt our

will.

At this stage, one dhe questions to ask wshether weshall continue to
distinguish the ways through whickality presents itself to us, at differt
levels, or weshall adapt oursehsto the mixed flow of information without
paying dtention toits mixing, giving therefore undisputed attiem to the
market offers. Answers, from different specialists, apparently differ. From
an anthropological point of view, it can be said that simulation involves an
adhesion based on imgli belief and ona suspension of knowledge of
people who become less attentive to the construction of messages.
Basicdly, the immersionin technological simulation allows us many
advantageszfor example a better possibyl to interact with others on the
long distance +but it is also considered, too often nowadays,asort of
normal substitute for reality and accepted as such, even when one should
instead maintain a level of attention aroused towards various types o
manipulative information. In teiregard, there arcorflicting and various
opinions some of them are important to be taken iaimount, more
analytically, for gverd reasons, not least to betteoncentrate on their
reformulton of metalangages such as, for example, simulation or
technology. In her studies on media technology and anthropol@giipkar
who has kept a careful but waatitude is Sherry Turkle. Over timegh
volumes on technologgnd its relaions with human beings have taken into
consideration various aspe®f the problem allowing ér to maintain a
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epistemological distance, but at the same time allowing hemtogise
herself in the suject thanks to interviews, theoretically suggesting aemor
atentive use of informatiotechnology. InThe Second Selfurkle clearly
shows that the computer is not, as might naively think at first glance, a
mere tool; more than i) it is a costtutive element of our life and
imaginaton. A compueér serves not only to do something quickly, but also
to define how we thinlard act in the world by imagining ourselves and the
others, our feelingand intersubjectiveelationships.

The result of Turke § anthropological work reveals what, in the first
instance, might s8m surprising: users consider the computeraa ohect
that is unstably placed between the animate and the inanimate: if, on the one
hand, users claim to know thiie computer is an object, on the other hand
they intuitively assign it meanings that place it in close relationship with
their feelings andherefore, allow them to consider it an animageknsion
of their own &If. In other words, the computés not seen so much as an
object as a real part of an individual, with artaity core connectingf to
society. This means that pdemttribute alues to the computer that are
projections of their own way of seeing and that thesesptons are integral
part of their personality acquired by closely coming to grips with
technological objects the advent of the computerash taken ou
relationships wh technology to a new level. Compugemwith their
reactivity and interauovity, stand in a novel and egdive relationship
between thdiving and the inanimate. They make it increasingly tempting t
project our feelings onto ofgs and to trat things as though they were
people” (Turkle, 1984, p. 287). She reaches the conclusion that digital
technologyaffects how ve experience ouworld and hav we conside
ourselves and, more importantly, some oljest mediated subjextAs a
result, agency and self-awareness become less closetyoimected while
the distance between subjects and objeatsduced.

In Alore together Turkle focugs again on therelationshigs existing
between technology and humans, insistingherimportarcetakenin recent
times by connectivty and its capaldity in terms of acessng virtual
interactions. Notwithstanding this positive side, Tueklshows peopl&
dissdisfaction with virtud relations and the better convenience of real and
true interaabns. Turkle$ thesis is tht even though dephone édnology
has become more and more refined over the yaatssocial media are
proliferating all over the wad, ironically people are alenand socially
disconnected from each other, furthenanifesting their unsolved
vulnerabilty. Turke §$ conclusionis a clear warningaganst the tensions
introduced by technology:®Online, we easily find gompanyfbut are
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exhausted byhe pressures of performance. We enjoy continual connection
but rarely have ed othHU TV teXtO©OWD v¥n lave instant audiences
but flatten out whatwe say to each otheminew reductive genres of
abbreviation. We like it that the Wefgnowsus, but this is only possible
because we compmdse our privacy, leaving electronic bread crumbs that
can be eabi exgoited, both polically and cormercially “ (Turkle, 2011, p.
280). On this basis, although fascinated by technology, we should always
keep a watchful eye on its concretachievements and on its
counterproductive, or even deleterious in some caséstefthat come to
thesufacein the long run. The whole matter can be summarized as follows:
trust in technology has to be great but it shodltde blind.

It is undisputable that new technological devices seem to be a promise of
positive change in our dailyves. The question to ask is whetlhis is the
norm in general. The promise does not always turn out to be a happy
fulfillment becausehere are all kinds of circumstances that capture and
overtake techna interventions (Greenfiéd, 2017, p. 32b In Radicd
Technologies Greenfield takes into consideration different forms of
technical innovationgo show the advantages and disadvantages of their
concrete contribution. In his conclusion, he takes as a paradoxical example
the tetrapodstconcrete breakwatersthat the Japanese have deposited on
the coast of Ngata to sop theerosion of beaches. Ovéme, the tetrapods
have proved a failure because they accelerate the erosion of the coast but
continue, however, todproduced because they repem a sort of subsidy
that the Japanese state has been gratditige concrete industry foregss.
Greenfieldwarns against the gap existingpetween technoutopian claims
about what some emergent innovatipright for gouldfgive rise to, on the
one hand, and anything it has actually been seen to do on the other
(Greenfield, 2017, p. 328)Basically, it could le said that it is good to rely
on technology and on the promise of future prospects; at thetsaa) it is
equally important to take into accdutie political and economic factors
that are closely related to the technological dimension andhwim turn,
orient it one way or another.

It is, then, a question of looking at technology without dissociating it
from the political and economic orientations that accompanin ia
sometimes disguised way. In addition,eomore ea®n to look at the
mixture of technology and political orientations without dissociating them is
the fact that digital platforms produce enormeumsounts of capital that is
accunulated and managed by a few platform owners. In this regard, Ji
ovettly speaks of latform imperialism (Ji, 2015). In short, simulation brings
forward several multi-layered mats +it has a metalinguistic functior
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that are importanto discuss in one way or another, above all compgari
perspectives and disciplines. A central point is tleatnology @amot be
considered as neutral factor, independent from any political perspective.
Simulation itself, in addition, is an open concept that can lead towards
neutral immersion or, inversely towards political and disguised
interferences. In this sense, aryaattitude is impdant: Simulation
demands immersion and immersion makes it hard to doubt simulation
(Turkle, 2009, p. & Even though watchfultowards some apects
concerning immersive simulation, we cannot deny either the advantage
coming along with technology and social fdamns. On opening the volume
summarizing the comparative results of field research on social media
carried by his whole group, Miller points out that the intentheifr work is

not taking into account platforms but their contents analyzed aed \fiath

a positive attitude. Mille® perspective is therefedifferent fromthe ones
embraced by the aforementioned scholars.

Miller doesnf think that ¥ace to face communication is richer or less
mediated than communication employing digital technology, or that we are
losing cognitive abilities such as long-term attention spansThere is no
sweh thing as unmediated, pre- or non-cultural sociality or communication.
Instead, we should recognize that whatever we do with new technologies
must be latent in our humanity|] This theory does not claim to adjudicate
on whether any new capacity to send memes or selfies through social media,
for example, is either good or bad. It just acknowledges that this has now
become simply part of what human beings can do, as has drivarg a
(Miller, 2016, p. 8). Human features, of course, are changing in time and are
the result of the variation of cultures, contexts, and even technology. This
point made by Miller has to be sharply stk societies are in movemen
and even anthropology has to be considered as a dynamic discipline. Rather,
an objection that could be made to his viewpoint is that driving attae
somewhat metaphorical exarapgyiven by Miller +is alsothe result of
political and economic factors allowing people to do so on roads where
signs are in use and where respect is imposed by rules that can also be
transgressd All these aspects cannot be ignored: what has become, ove
the years, a habisinot necessarilya positive acquisition or a transparent
means devoid of ideology or manipulative constraints coming from a
dominant group. To enthis section,| think that different perspectives
should be combined to study information technology and these perspectives
need to be fruitfully compared and usefuliytegraed What is also
undeniable is that, thanks to social media, people are able to comraunicat
and socialize but also to questisanebody els& ideas, affirmtheir own
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ideas, circulate false news, and build economic empireéseoshoulders of
others whoare certainly more vulnerable than rich and powegeople.
Socialization is just one aspect manifested in the interaction taking place in
social medh; other aspects are equally important: disagreement, offence,
conviviality, intimacy, and so on. The digital world is interesting to me for
all these cofhicting, but also converging and debatable, features. My
interes is also more general, applicable to other fieltistrictly speaking
even outside social media having to do with the way in which we
construct, wittingly or unwittingly, horizons that determine what we
experience and how we interpret what we experiéCeapanzano, 2004,

p. 2).

That said, social media can betansilating subject of reflection and an
appealing way of condtiag fieldwork in a hybrid way, one neither
classical or obsolete. Analyses, theoretical applications and even short field
research addressing simulation in order to better frame our lives should be
welcome. Isrfl smulation a multiple horizon projecting ourselves in the
experience lived in the immersive and fleeting present, but also demanding a
level of interpretation used toecover what has beerexperienced and
already become part of our past? Immersion in the present is indebted to
what we did in the past and to the projects we plan to carry out in the future.
In socal media, maybe even more than in other fields, iser interacts
across differentiated temporalities, and inhabits various temporal regimes
(Barker, 2012, p. 195What is relevant, generally speakimgthis moving
back and forth in time that is constitutive of specific processes but, more
essentially, also of the way knowledge and subjectivities actually take place.

3. Media realities and reflexive research

Summaized and briely discussed aeiv central pointstadvantagesard
disadvantagest concening the digital wald, it is now useful d further
investigate the quasn by taking a a referencea few examples from my
real life and from the interconnections established by mysegh other
individuals on Facebook, a social media site that | turned into a real and true
ethnographiciéld site. This demands a preliminary secticapeit integral
in my perspectiveto reflect onsame epistemologd aspects ated to (i)
anthropology and a subfield named auto-ethnography and tael@iyvérk
and its different coreptions. Reflecting on these aspestalso important to
better focus on the naotn of subjet and its investmentTurkle would say,
talking about social media, bimmersion £in contemporary anthropology.
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Regarding the first point, the question to ask is to what extent an individua
has the right to spd in the first person, refeing to himself and to his own
life history, without losing sight bthe coledive smpe of his question, by
writing an auto-ethnography that touches on the relationships existing
between notions such as idiéyn and otherness. The question is delicate and
has to be faced while keeping in mind that, in anthropology, there are
different orientations depending on theoretical belongings and personal
inclinations. A good starting point is made by Autiee %hing that ineress
the ethnologist most is the relationship. In the first place, for linere ae
at least two subjects who ete not just oné (Augé, 2018, p. 19). In a
reflexive and auto-ethnographic stance, above all dealing with social media,
this statementan be amplified and subjects multiptt besides twesuwbjeds
who meet and interact in flesh and blodlk(arthropologist and his o,
as recalled by Augé), the anthropologidsoainteracts with his own
perspective, eventually reformulatiitgas if it was in a mirror, at the same
time rdormulating the virtual alter-ego possibly implemented throughasoci
meda. Sccial media, in short, are a sort of mirrthirough which an
anthropologist can observe himself and the same time the others who, in
turn, observe themselves and the anthropologistiig with media, n
fact, peopl€§ subjectivity is more fragmerdeand multiplied subjects
narrae various stories to each ath implicitly recounting theaelationships
established ovetime with themselves and with others. If anthropolodl V
about raising awaren&s” astrup, 1995, p. 181), this multiplication of
identitiesand storiegancertainly be usefully decentering.

From my point of viewfully agreeingwith Augé, the scientific naturef
a work does not fail if an individual speaks in the first person, staging his
own existence and relationships with different subjects and perspectives.
Difference in perspectives and descriptions is anyway more valuable in
anthropology than homogeneity and conformity. As recalled by Bateson
37ZR GLYHUVH GeHallivays EFRHWLVRIQYW \WKID Q 1B/MQ,H. % D W
156). This isa suitable step to take in order to reveal th®ften implicit £
assumptioa relating to the adoption of a point of view which, in the final
analsis, always has to do ith the enunciation of the Self and the
inclination of an individual during his decenteriregearch and existence. In
other words, we must ask @dves if we can trust anufthat shows himself
without vels and claims to be included in his pwesearch bothsa subject
and an object who accept to be decentered or multiplied. | think so! Here,
abowe all, the problem corems the =+ obsolete + way in which we
sometimes consider thfiy Some scholarthink that the ufis represented
by an indvidual who, from a sort of balcony, obserséhe wotd that passes
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in front of him, under his eyes, and becomes an objective spedtacle
reality, the ufis also what is behind the balcony, even embodied in the
observer. As Lévi-Strauss ipts out, 3n a science in which the obser is

of the same nature, a his olject of study, the observehimself is a part of

his olsavation” (Lévi-Strawss 1987, p. 29). Lévi-Strauss is not atoim
suggsting this inclusive perspective. tlis particularly intereting here to
mention the various ethnographies of daifg Written by Marc Augé. Ove

the yars, many 6 his ethnographies have had to dibhwthe exploration of

the subjectivity ofthe anthropologist in everyday life, grapplingthvhis
objects ofstudy and vith himselfat the saméime.

Just to give some examplasd show the breadth of the subjedtaiched
upon in a reflexive key by Augé, one shibuhink of the matb, the
homeless, and oldge: In the Metrq Augé mixes autobiography, memory
and andysis of a place in order to show the different lsy@mposing daily
life (Augé, 1986)in Journal dfin SDF, he imagines the life aif homeless
to take into accoumotions such as identity, beirgd relationship (Agé
2011); inEveryone dies younde studies oldge as a physical burden and
time @& an element that can be squandered fim These are just some
examples showing the variety of themes taken into consideration by Augé
But beyond the themes themselvasd their importance in each esgfic
case, whateally matters is that Augé caiders the exploration of these
themes as an opportity to reflect on the subjectivity of the anthropologist
and to question the ways which an individual an obseve reality without
keeping himsél outside ofit, observing himselin the developing action
and inside it. A cetnal point, therefoe, is the analysis of oneself and the
relaionship establishedavith the other, whoever that other may be: this
becomes extrealy important,in meda studies, ifwe think of the possiiti ty
of multiplied and invented selves interacting onlarel offline. Refle¢ing
on the conditions d@miting the represnativeness of anthropological work
and its objectgo study, Augé proposes a possible directionrefearch,
toward ethno-self-analysisdVe amot rule ow the possibility tlat the
anthropologist, following Freul examge, might cae to consider himself
as indgenous to his own dture *a privileged infomant, soto speak+and
risk a few attemptstaethno-sé-amlysis” (Augé, 1995, p. 39). Unlike
Freud, howwer, the ethno-self-analigssproposed by Augé is based on a
diversity of spaes that reconfigue methodology in time and culture: the
Freudian space, thought of asort d a generalized soffis replacedzin
Augé$ perspectivex by several spaces producing meaning in different
cultural contexts.
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To summarize the hypothesrmulated by LéviStrauss and Augé, and
amplify their scope, if one claims tharthropologists must study life in its
ertirety, that must include themselves as subjects who observe and become
the objects b their own dynamic observation: they mustudy their
outsidefard their insidey the processaand the resli of their reseach,
regardles of the exoticism of the place whetige research is carried out.
For anthropologsts, in a way, focusing on the (existentiaécoming should
always be essentialAs far as life is concerned, a typicgiVesterni
perspective tends to see it as a seriexbfectives to b achieved, neglecting
the becomingtself and the more specific aspects linkegrocess Instead
Jife is notconfined tofixed points or loations but lived along lines, and
that as they golang together theseres +ratherlike méodies in musical
counterpoint +continually diffeertiate themselves from within the texture
of their polyphony (Ingold, 2022, p. 6)More than linesmaybe, | would
prefer thinking of intertwining stories and experiences, as well as encaunter
of memoriesand extudizations producing lpts. Whatevetthe metaphorida
support used iglines or plots), the fagemains that it is important toake
into account a perspective focusing on becoming and on counterpoints,
espeially if one observes the gue occupied nowadaypy the media in our
life: we are constantly immersed in the needvhile the simulation
processesconneced to them constantlynix, for better or for worse, with
everyday relity. Paraphrasing M&au-Ponty (Merleau-Ponty, 1945), it
could be said that th¢tfis also embodied by the medighrough the media
+and by the relationships cted by media communications: the most
importantconsequene is that the subjeds less centralized nowadays and
more and more intermediated by online and offline interactions. Through
our interconnected daywe become intermediated subjects while our roles
are substantiated by social media which allow communication but also
construct identities and subijectivities.

All this, in a nutshell, applies to the first point: the right of the individual
+and of the anthropologissa dyramic and multi-perspective subjeetto
speak about themself in tifiest person, also transforming his own life into
an autoethnography takingnto account interactions with other individsia
offine ard online. The other point to consider here consdne way of
conceiving fieldwork in relation to one or more places. Wdieldwork?

How and where should this be dongfbuld it bemade in a distant and
exotic place?Or shoud we, on the contrary, focus more on the everyday
(Stewart, 2007 Das, 2020P My answer is that fieldworlshould be done,
everywhere, without neglecting thedibf the anthropologt itsdf, their
movements, their interactions offlired online, pere fand plsewhee
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from the inside and from the outside. In thstpacentral dichotomy+built
though spatial categorieswas instead th#llowing: the hous (where one
returned) and the exotic place (whereeodid research). As Stem
effectively points out ¥or thearthropologist, the world is professionall
dividedinto phomefand put thee { the domestic anthe exotic, the urban
acacemic world and thetropics” (Sontag, 1966, p. 56). It is no longer
possible to think ofieldwork in dchotomic terms the division conceived
between life (lived at home without research) and the exotic placegwher
reeach is carried out).

Even more radically than Sontag, Clifford, closer to us in time,
deconstructsthis dichotomy +taken for granted by some scholatsy
reflecing on the journey andts epistemological importance in
anthropology: Dwelling was understood to béhe locd ground of
colledive life, travel a supplement; rocddwvays precedeoutes. But what
would happen, | began to asktifivel wee untetheed seen asa complex
and pervasive spectrum of moan experienes? Practies of displacerert
might emerge @consttutive of cultural meanings rathethan as their simple
transer or exersion” (Clifford, 1997, p. 3). According to Clifford,
Malinowskan-type feld research (departure,reval at the exotic plae
where research is de return home, after research, wharéhropological
work stops)turns out to be an epistemological model based on the elision of
journey. | bdieve, following Cliford§ example, thiathe discominuity
established betweenravel (a displacement) and homea familiar place
must disappear and liilmust become a dynamsibject of anthropological
research in its entirety, in any placegardless of the exoticism b
familiarity concerning thelpce. Life is itsef a fieldwork. Lifeis afield of
continuous observation and interaction at hang elsewtere: in a sted,
on a sidewalk, at the supermarket, in a waiting room, onrplaae,and so
on. Futhermore, to betteinvestigate life,it is necessary to integrate more
and more, in antiopology, interactions taking place online and offline, in
one$§ ownmind and in real and true communication. In short, veelugely
needto move from fieldwork (meant asa delimited place) to travekas
already pointed out by Cliffal and from travel tothe joint hybridization
of life and information technology. Toehnclusive and effective,an
ethnography cannot ign@anymore the imgd of technological culture and
social media. In this perspece, taking a social medium as an objedt o
study is undoubtedly important to better pleeknowledge of ddy life and,

a the same time, to discuss tways in which athropology carbe poured
into this, with its specific methodologies and perspectives.
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As far as Ifin concerned, e been dealing with Facebook for quite a
while (Montes, 2019). | openedn accaunt to beter understand the
interactions taking place online and the processsciated with
knowledge creation concerning information technologyceb@ok s a
platform with multiple possible @s There is a lot tasay about it and | am
enthusiastic about the possity concerninghe production and reception of
meanings: 3This is what is so valuable about Facebook: the indeterminate
meaning of so much of what it is, and what it does. Thigteminacy
allows us users phty of spae to make things mean what we want them to.

If thereV D Q \ WrKan®ate l§ood at, §tcreatingmeaning through soal
interactions (Wittkower, 2010, p. 22). In the next section, llvgive a fav
examples taken from my personal use of Facebook, higimigglabove al

the power of production of syncretic texdlowed by this platform and the
effect tha these texts have on the idea of interaction, adl ves on the
presupposed principles that should define interaction and the individuals
taking part in it. | agree with most scholars hypsthiag that digital media
constantlytransform tle sense ofsame concepts suclas for example,
ewveryday life, communication, participation, receptiaml identity. Is this

so bad anyway? From my point of view, the becoming of concepts in time
and space is unavoidable. We should accept it and discuss it, scientifically,
focusing on the relationgls being establigd between the different
metalanguages used, in the past and in the present, both by scholars and
ordinary people.

Nobody has a privileged perspective that is able to apprehend a total
universe and every point of view is subject to the dynamism of time. As
Bateson writes:3 G® #¥e not events or objects but always records or
descriptions or memories of events or objects. Always there is a
transformation or recoding of the raw event which intervenes between the
scientist and his object«|] Moreover, always and inevitably, there is a
selection of data because the total universe, past and present, is not subject
WR REVHUYDWLRQ IURP DQ\ JLYHQI9RENEBUNHUTTV
we keep in mind this aspe brilliantly stressed by Bateson, any reseatch
independently from the specific topic tackletlis autethnographic: it
inevitably focus on the process of transformation and selection brought
forward by the subject observing and participating.
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4. The everyday and Facebook

The auto-ethnographic aspect of this paper begins when | created a
Facebook account, some years ago, to share information primarily regarding
seminars and conferences. Later, realizing the influence that Facebook
might have on myself as an anthropologist, | began to take a closer interest
in this social platform and its users, by posting both written texts and
photos, with the aim of understanding which forms of specific interaction
could take place among interlocutors, as well as between written and visual
texts. Little by little, my occasional practice became a sort of personal diary
and turned, afterwards, into proper field research that focused on both the
everyday and social media. But before | could turn my attention to social
media, my primary interest now, my time on Facebook had already been
taken up by the everyday: an everyday intended not so much as a boring
routine as a tangle of actions and thinking to focus upon. How do we think
and act in our daily life? And how is the cognitive dimension specifically
associated tthe pragmatic dimension? Unfortunately, the everyday has not
always been a central field of study in anthropology, and answers are
difficult to give in any case, maybe due to the fact that we are so immersed
in the temporal flow that it is difficult to captthk WKH HYHU\GD\TV 10k
RUGLQDU\ G\QDPLFV %XW LVQIYW SUHFLVHO\ IRL
to immerse oneself in its challenging exploration? It is obviously easier to
observe what is exotic or flashy than what is hidden by habits and routine.
1RzZzDGD\V ZKDWTTV ZRUVH LW LV HYHQ PRUH
thorough anthropological exploration of the everyday because of social
media: social media are integral part of the everyday, contributing to
transform it into an interactive and immersive entity. Like it or not, digital
media and persons have gotten closely intertwined in recent years. People
live online and, simultaneously, in the so-called daily life: we are so much
LQFOXGHG LQ WKLV LQYLVLEOH L @szW0howZLQLQ
rapidly our everyday is conceptually transformed and how much strength
digital media have acquired, technologically, in our present time. This
applies to me both as an anthropologist and common person: even though |
try, in an ethnographic key, to observe Facebook as an objective medium, |
am myself included in its transforming and immersive network.

| have several research interesidifficult to say what is only contained
in the sphere of anthropology and what is strictly persaambining tle
everyday and social media: the interweaving of individual will and cultural
orientation, the translation of direct experience into texts, the connection
between writing and image, the relation between literature and its
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conceptualization. These interests are, more generally, connected to the
meanings people give to life. In order to better grasp the meaning of life, in

my opinion, research has also to be oriented towards the study of everyday
practices, by emphasizing the ways in which, in life, chance and projects
meet or collide and are carried out by single individuals. | think that a partial
displacement from an anthropology focusing on culture to an anthropology
focusing on life/existence would be fruitful. That said, a point is certain: it is
eas¢er IRU WKH H[WUDRUGLQDU\ HYHQWV WR FDW
events, instead, tend to be easily overlooked and taken for granted. Another
point of friction is that anthropology has been more concentrated on exotic
peoples and places since its beginnings. Needless to say, there are good
reasons to focus, today, on our own societies. As Perec recalled in his own
time, an endotic anthropology would be pertinent to give weight to the
usually neglected common things of the everyday and look at ouofvay

life in a different perspective3:H VOHHS WKURXJK RXU OLYH
sleep. But where is our life? Where is our body? Where is our space? How
DUH ZH WR VSHDN RI WKHVH pFRPPRQ WKLQJVY
finally to found our own anthropology, one that will speak about us, will
ORRN LQ RXUVHOYHV IRU ZKDW IRU VR ORQJ ZHT
the exotic anymore, butth HQ G R W L1097, B.r2WLON Fherefore, a first

step should consist in studying, without prejudices, ordinary events and
everyday life for their own richness displacing attention from faraway
people (Bégout, 2018; Sheringham, 2006).

In the past, in anthropology, the tendency was to focus on the notion of
culture taken as a conceptual gate for the analysis and interpretation of
faraway societies. The field of daily existence and the meanings produced
by people, for this reason, were often overlooked to the advantage of a more
generalized whole meant to be culture. Of course, there are important
exceptions, more recent in time, concerning anthropologists foregrounding
persons and their existence independently from their geographic belonging
(Piette, 1992; Jackson, 2005; Jackson, Piette, 2015). Besides more recent
studies, a less visible anthropological line of thought has crossed the story of
the discipline with respect to the notion of existence. For example, a
remarkable scholar who comes to mind, back in time, is Van Gennep and
his Rites of passagdn his conclusions, Van Gennep explained that, by
studying rituals, his intent consisted precisely in grasping the meaning of
life: 3OLIH LWVHOI PHDQV WR VHSDUDWH DQG WR
condition, to die and to be reborn. It is to act and to cease, to wait and rest,
and then to begin acting again, but in a different way. And there are always
QHZ WKUHVKRO GWVG&riep,FI9&0VH/ 1899.D am specifically
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referring to Van Gennep because his original text belongs to the foundations
of modern anthropology and he is primarily known for his theory on ritual,
but much less for his effort to define the meaning of life. This means, in
short, that there has been an attention, since its beginnings in anthropology,
to the notions of existence and life, but more implicitly and sporadically.
Other examples could be given, but what counts is that an implicit attention
to this subject has never been transformed, in the past, into a persistent and
coherent subject to focus upon. A text which, more than others, deserves a
place of its ownzsetting a precise direction in the study of existence in its
ordinary aspectgis The Practice of Everyday Lifey de Certeau.

In this text, de Certeau opposes the tactics of humble people and the
strategies of the powerful. He considers the everyday as the basis for a
social transformation brought forward by common people and their creative
tactics. He makes a distinction between tactics and strategies: tactics are the
daily actions through which the weak manifests his autonomy from the
dominant forces; strategies, instead, operate through the system, imposing
rules onto the common man. What is extremely interesting is that tactics are
creative and represent the basis for a transformation of the daily life of
common people. This is even more interesting if we consider that, at the
time in which de Certeau lived and wrote, information technology had not
yet had this great diffusion and many social media did not even exist. Above
all, when de Certeau was doing his research, there was no such amplified
intersection between the everyday and medigFpfMALFHY 6LQFH GH &
time, then, a new horizon of studies has opened up, but his research still
remains an example for at least two reasons. Firstly, because he advanced
the idea that daily practices have a creative level that can also be a way to
evade and even fight impositions from aboiwehis volume, alluded, more
specifically, to different and common practices such as walking, talking,
reading, residing, cooking, shopping. Secondly, de Certeau also remains a
good example for the weight he gives to the everyday hero, to his elusive
and yet inventive practices, capable of removing the force of orthodoxy. In
this regard, just to give an example, it is useful to pay attention to what de
Certeau says concerning the practice of readirtigH D G L Qug sitLdted/a
the point where social stratification (class relationships) and poetic
operations (the practitioner's constructions of a text) intersect: a social
KLHUDUFKL]DWLRQ VHHNV WR PDNH WKH UHDG
distributed by an elite (or semi-elite); reading operations manipulate the
reader by insinuating their inventiveness into the cracks in a cultural
RUWKRGRI[\" ,GlH84& pl UYR) W/Xat applies to the practice of
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reading, also applies to the other practices already considered by de Certeau
in his research, such as, for example, walking or cooking.

The main point to stress today, while keeping in mind social media as a
focus, is that, in order to understand and even produce culture, it is also
QHFHVYV Dakd URR RIP | R UnaM KetisoR ffhis manyonline and
offine + ordinary aFWLYLWLHYV ,VQIYW WKHQ )DFHER
concentrate on the common man and on the present daily life? In his own
WLPH GH &HUWHDXTV UHVHDU K& he Qrais¢dBa UHIF
common man opposing to power and he focused on apparently less
meaningful activities. Nowadays, social media and information technology
give a new impulse to this research more based on the ordinary than the
extraordinary and the exotic. There are many ways to take Facebook into
account and different perspectives are obviously desirable to understand
such a complex tool as a social platform. Maybe one of the anthropologists
who has worked the most in this field, in recent years, in an ethnographic
perspective, is Daniel Miller. His research on Facebook has been carried out
alone or with other scholars. More particularly, Miller focused on the
specific uses of Facebook in Trinidad (Miller, 2011). Miller also adopted a
comparative perspectiveinvolving several field researchers, operating in
different countriestin order to analyze the reception of Facebook in several
societies (Milleret al, 2016). Miller also took into consideration the images
posted on Facebook to better understand the function they perform in
different cultures, showing that, more than a generalized referential effect,
WKH LPDJH RIWHQ IXOILOOV WKH UROH RI FRP
experiences (Miller & Sinanan, $Vv IDU DV ,fP FRQFHUQH
privilege the investigation in the first person, observing and participating in
a more auto-ethnographic key, by taking into account the Self has a
fundamental element for the success of research (Coffey, 1999; Collins &
Gallinat, 2010).

The first thing to skss is that | am a mediated subject and
anthropologist. | mean, by this, that | have recourse to social media but, at
the same time, | am a subject whose agency is the result of my being also
acted by social media: | carry out my role as a subject andh| a
substantiated by social media and by the different roles taken in my
interaction with other people. In my perspective, it is not a pure question of
communication or sole socialization, but also of processes of constructing
identities and subjectivitied.o puW LW VLPSO\ WKH pu, DPY DC
FORVHO\ LOQWHUWZLQHG ZLWK WKH pu, WKLQNTY L
becoming and interacting with other people. This has advantages and
disadvantages: | am myself an insider in Facebook with firad-han
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information concerning myself, obviously, but | also have to construct my
own changing field site, adapting to it (Gupta, Ferguson, 1997). In a way, |

am freer than an ethnographer being compelled to work in a specific
circumscribed space; at the sanmedimy role, depending on circumstances

and interactions, is more unstable and more subject, for better or for worse,

to different contexts: | am home and it is a field site; | am outside, walking,

and this is also a field site where | have the possibility to connect myself
independently from specific spaces, while the everyday itself is also within
reach any time. Every moment is the right moment to observe and
participate. One only needs to be willing to do it. Today, for example, | got

up, had a coffee arnchbsually glanced at Facebook. | began to scroll through

the pages and, all of a sudden, | saw a photo | posted some time ago:
VRPHRQH VKDUHG LW ZLWKRXW P\ DXWHKR#L]DW|
shared it on Facebook in his group specifically created to circulate beautiful
photos. What is, then, the problem? My name is not shown: the name of the
DXWKRU 7KLV LVQTW WKH ILUVW WLPH WKLV XV
my name. | asked PGa friend on Facebook ZK\ VKH GLGQYW FDU
the rames of the authors on the photos she shared. The answer was: it would
be a further waste of time and energy. In some respects, she is not wrong: in
the group she created, what counts is the beauty of the photbe

reception by other peopl¢éand not tle attribution of the photos to a specific
DXWKRU ,W LV DV L IthepoinD to @haCrievéstd/us] kavingy R

the author's production and intentions in the background.

WIV QRW WKH ILUVW WLPH WKDW WKLW KDSSFH
was chosen by an online artist as a model for her watercolor. In this case,
my namH ZDV H[SUHVVO\ DVVRFLDWHG ZLWK LW D(
DUWY UHFRJQL]HG ,W UHPDLQV WKDW E\ DOOI
circle of references in which, fdhe most part, the author is not central or,
anyhow, is not a connecting element between production, product and
reception. More generally, these are two exampleamong othersz*
confirming the existence, on social platforms, of a paradigm of thinking
based on the modification of the relationship we usually have with works in
terms of reception and production in real life: on Facebook, basically, it is
not so much the author who is the origin of the creation process that matters
as much as the circulah of images and messages. These examples have a
close connection with another interesting debate that took place in
anthropology concerning the place to be assigned to the author-
anthropologist in the production of his works. More particularly, Geertz
dedcated a work to this topic: how anthropologists write and what
persuasive power their writings possess (Geertz, 1988). Geertz remarked
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that the anthropologist who writes conveys a contehis experiences in
the field, the interactions he had with natand his resulting ideagbut
also a capacity to persuade the reader. This persuasive force exerted by the
anthropologist on the reader is the result of the anthropologist having been
directly on location and having had direct experience of the facts he
narates. In what, then, more exactly, lies the authenticity of the
D QWK U R Ssio@RIa lhig \Wefnyg the author of a text that tells his lived
experience proving it. The specific analyses made by Geertz of various
DQWKURSRORJLVWYV U pbliresls S¢cdrding Xd- viXch Whg VvV K\
author, in the history of Western culture, is not always present in his
writings + regardless of whether it is literature or sciengeand,
consequently, is not given a fixed value of origin and authenticity for what
he produces (Foucault, 1969). For Foucault, more precisely, the author is a
discursive function and not a stable element that would invariably produce
authenticity in every culture and time.

JRXFDXOWTV K\SRWKHVLV LV DOVR DSS®OLFDEO
which the tendency is to blunt the effect of authenticitgr artistry +of
works circulating on the net: in other words, the circulation of written
PHVVDJHV DQG LPDJHV GRHVQYW DOZD\V UHT
producer. Facebook is in fact based on a communication model that dilutes
the function of the addressenr producerzto the advantage of the function
concerning the addressee. It is as if, on Facebook, all the addressers of
message were on an equal position with respect to a generalimpeltence
and with respect to the right to speak and receive messages; reception
G R H YeQuire, in its turn, an origin guaranteeing the authenticity of the
message. Not only, on Facebook, are the relations between public and
private domains reset but, nespecifically, are also reconsidered the usual
communication functions. This is possible, | suppose, because spatial and
temporal barriers+ usually associated witin vivo communication + are
dissolved on Facebook, a platform where users have greatebrfreand
can say things that, in fate-I DFH LQWHUDFWLRQ ZRXO0OGQT
notion itself of identity, as consequence, becomes fluid: the more
decontextualized the communication, the greater the orientation towards a
fluid identity or, in principé, less rigid roles. Along the same lines, | enjoy
myself inventing, from time to time, some alter-ego who speaks in my
place. Today, for example, | posted a photo of mine in which | portrayed
myself, from below, with long, dangling hair. | am the subjadhe photo,
but I maintain that it is Attanasio, an alter ego of mine. | wrote that
Attanasio had long hair last year because he was already on vacation, he
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went to the beach and relaxed, but now that he is at work, he is very tired
and his hair suffers.

There is something true about what | wrote on Facebook, but this is not
the point; the fact is that, by using an alter ego, | can also joke around,
perhaps freely exaggerating, at the same time interacting with my friends
and maintaining a contact with ém (the soFDOOHG -DNaREVRQT
IXQFWLRQ 21 FRXUVH XV i bhédmedases WasB @hv D UH
know that Attanasio is my alter ego joke about it and make fun of me,
SOHDVDQWO\ LOQWHUDFWLQJ ZLWK PH WKRVH ZK
of astonishment and distance themselves from the post. This is a game |
often play on Facebooka game that | enjoy a lot. In some respects, this
game has to do with the question of authorship and identity that | previously
WRRN LQWR DF FeRse@WivenknD vomy aN#kIRV " :KDWITV W
need? My various alter egos allow me to have a more playful life and, at the
same time, to contemplate other forms of identity or, however, to soften
some rigid features of my own personality. As a matteradf becoming
someone else is not only a way to have fun. It is also a communication
strategy demanding adequate reception. If | joke around on Facebook, the
addressee of the message has to adapt himself interacting along the same
lines: | joke and | expéthe addresseewhen it is his turntto start joking
too. It is a mode of address that demands significant precision. It is not a
coincidence that | am overtly referring to play: playing and joking are ways,
for children, to learn flexibility (Bateson, 1972). If, for a child, play is
essential in order to learn to be flexible, it is equally important, for an adult,
to keep on playing in order to maintain flexibility, as well as to have the
opportunity to play other roles, or to abandon routine for a moment.

More generally, social media give this possibility to play with flexibility
because they blur distinctions and force us to rethrten implicitly +
notions such as identity, subject, seriousness or play. On closer inspection,
even in the real andue world different roles intersect (for example, | am a
teacher, a father, a researcher, and so on); in digital platforms, however, this
effect is amplified. If used correctly, then, Facebook helps to ask the old
philosophical question relating to identitjwho are we really2in new and
even wittier ways. Obviously, having this possiblii\ GRHV QW PHDC
everyone, without distinction, always makes use of it or would like to make
use of it. But, beyond differences and given different situations, edoats
here is that some important notionssuch as authorship, subjectivity,
identity and interactiontare usually brought forward by Facebook. To talk
about it, in this essay, | followed, for strategic reason, the course of my own
day. During my day, another elemea@pparently meaninglesshas to be
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remarked: | took some notes and | posted them on Facebook. This is
something that | often do. What does it mean more particularly? The fact is
that | also use Facebook as if it were a paper noteboolst bpd~acebook
ideas zin the form of short notesthat come to my mind and which | want
to use, sooner or later, in some longer essays; sometimes, alternatively, |
post a few linestas a remindet:to write down a fragment of the day that |
want to rech in the future and on which | want to work. Basically, instead
of using a real notebook | directly use Facebook. Why? Is there some
greater meaning beyond convenience? Firstly, it is playful to write down
some ideas and to unintentionally recall them, frome to time, by
scrolling down Facebook. Secondly, by publicly posting some nates o
Facebook | can interact with other users and better reflect on what |
intended to write. This is an advantage, compared to a paper notebook,
because | can modify whathink and rewrite it on the basis of the feedback
that | receive from others reading my posts. Basically, on Facebook,
interactions with friends are fun; furthermore, interactions are a means, for
me, to be critical about my own ideas and writings. Having continuous
feedback, using dJHDO QRWHERRN ZRXOGQfW EH SRV
always allows different interactions with users, who can comment and, in
turn, receive answers, in a sort of enriching and fertile dialogue.

At this point, | think time has come to conclude. To end, | would like to
emphasize the fact that, to write this essay, | followed the course of my day.
| used this strategy to connect the everyday and Facebook. | also did this to
give some examples concerning significant notionsnpaing Facebook, a
social platform become, for me, an object of auto-ethnographic study. My
whole essay has, in any case, an auto-ethnographic orientation, with respect
to the way | deal with languages and metalanguages, with the polysemy of
some concepts such as simulation and technology, with media realities and
reflexive research, with the everyday and its connection with Facebook
itself. Rather than making a difficult summary, here, as a conclusion, of the
guestions addressedt somewhat distorting the linear ethnographic
orientation that | adoptedt| prefer, instead, ending with a quote by an
anthropologist who precisely refers to the ethnographic methodology and its
relationship with the human. | share his viewpoidtV KH LVVXH EHFI
whether ethnographic methodology can perpetually recuperate the human
among those marginalized and expanding groups of quasi-humans (the
virtual, digital, criminal, insane, and insurgent), or should it relinquish its
role in policing those borders to reconceptualize the existing results and
IXWXUH VWUDWHJILHVY RI WKH GLVFLSOLQH" 7KH
DUH QRW WKHUH20d2M. 22RK.LWHKHDG
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3. Scientific Discourse and Social Media. The Reliability of
Information Sources and the Figure of the Expert in the Post-
Truth Society

Marianna Boeré
Abstract

Social networks represent a more immediate way for researchers to
communicate with the audience, dismantling the old epistemic hierarchies. In
this sense, the ongoing social media revolution reconciles science and society.
Alongside ths advantage, however, the concrete use of social networks in
scientific debates poses some critical issues, such as the increasing feeling of
distrust for the expert knowledge, stimulated by the perceived wisdom of
influencers on the Internet and social media. As various authors have argued,
the gap between scigi LVWYV D QG XonkedhifalRbleQd, RiIGhvas
the climate change, the safety of vaccines, the safety of foods etc., is
increasing. The possibility of debating of science on social networks
highlights even more the difficulty of separating facts and opinions, reliable
and false information, with the risk of spreading false news, intentionally or
unintentionally. This process causes, moreover, a crisis of the figure of the
expert, that is increasingly questioned by virtue of the spread of
misinformation and disinformation, often amplified by social networks. The
modern campaign against Covid-19 vaccinesdkar example. The aim of
this contribution is to cross and deepen the described issues, as part of a
broader reflection on the theme of fake news and post-truth. After an
introductory section dedicated to the connection between social networks and
scientific discourse, the paper will focus on the crisis of the figure of the
expert at the time of social media, also analyzing the role and reliability of
scientific sources in public debates and the contribute of the semiotic gaze in
the description of the phenomenon.

Keywords: Semiotics, Post-truth, Fake news, Expert, Social networks
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1. Introduction

The advent of social media and new communication and information
technologies has had a significant influence on scientific discourse in various
fields. The research planning and development process is largely affected by
the impact of the new dynamics of communication and interaction on social
networks. The latter are used by scientists for professional reasons, to
communicate with the public, to promote their research, or to create fruitful
connections with physically distant people. Platforms suchalemia
ResearchGatébut alsd_inkedIn seem to be essential to disseminate research
products and initiatives; moreover, the use of social networks such as
Facebook Twitter, Instagram can have a key role in the spread and
valorization of U HV H D Unkalgd] &hd finterests: then, the construction,
sharing and promotion of the research products are modified by the
participatory value of culture 2.0. The possibility of commenting on articles,
posts, videos, initiatives is an example of such a process, unthinkable before
the advent of social networks. Social networks also represent a more
immediate way for researchers to communicate with the public, but also a
space for discussion, a place for debate and dialogue between experts and
citizens. In this way, science appears more accessible and closer to the
audience.

Alongside these advantages, however, the concrete use of social networks
in the scientific debate poses some critical issues. Indeed, the audience
participation implies the possibility for social network users to comment and
intervene even on technical and difficult topics, to question skills and data,
favoring opinions, experiences, and personal feelings. Science on social
networks highlights even more the difficulty of separating facts and opinions,
reliable scientific information and false information, with the risk of
spreading false news, intentionally or unintentionally. This process causes,
moreover, a crisis of the figure of the expert, that is increasingly questioned
precisely by virtue of the spread of misinformation and disinformation, often
amplified by social networks. The case of vaccines in the period of the Covid-
19 pandemic, but also the debates on climate change and other scientific
topics, are clear examples of this process.

The relationship between social networks and scientific research is
therefore controversial. How can a citizen check the veracity of data and
statements, distinguishing between reliable sources and fake news? Likewise,
how can a researcher exploit the advantages of communication on social
media without penalizing the solidity of scientific studies and claims? Starting
from these questions, the aim of this contribution is to cross and deepen the
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described issues, as part of a broader reflection on the theme of fake news and
post-truth. After an introductory section dedicated to the connection between
social networks and scientific discourse, the paper will focus on the crisis of
the figure of the expert at the time of social media, also analyzing the role and
reliability of scientific sources in the public debate.

2. Scientific discourse and social media: a controversial relationship

According to historical evidence, the birth of the Internet is linked to
purely scientific needs: at first, as a technological tool capable of connecting
the scientific communities spread across the US and subsequently asa mean
of hypertextual sharing of digital texts at CERN in Geneva. The extraordinary
impact of the Internet on science discourse reveals a profound change in the
relationship between science and society, since the Internet allows
unprecedented forms of collaboration and cultural co-production not only
among scientists but, above all, between scientists and the general public
(Cavallo & Spadoni, 2010). The most recent developments, such as blogs,
tagging and social networking, collectively known as Web 2.0, have further
expanded the number of available tools, so that today it is possible not only
to consult the information already present on the net, but also to publish new
information, to create (and manipulate) contents, making it necessary for
journalism, marketing, politics and even science to adopt new ways of
thinking and acting (Avveduto, 2015

More and more researchers have begun to work using these tools, with
positive repercussions both on contents update and in terms of widespread
diffusion of the science itself. There are also advantages in terms of creativity
and participation, with a positive impact on productivity. Scholars have
always built their knowledge of the world starting from the work of other
researchers, perfecting their own concepts and those of others through open
debate. However, the potential offered by the web has made it possible to
create collaboration networks between scientists and research communities,
going beyond space-time frontiers. Through the Internet, every researcher
does not address only to peers but to a potentially global audience, breaking
down the barrier betweeftommunication within the scientific community
and ommunication with the outsideThus,adifferent idea of doing science
emerges, more participatory and interactive, less hierarchical. Waldrop
(2008) uses the expressicrt F L H Q FtH describe it, indicating that this
web-based science 2.0 is not only more collaborative than traditional science,
but also much more productive.
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The world of science and Web 2.0 adopt very similar philosophies, with
common traits that become more and more evident. It is not a coincidence
that in this climate of interaction a new figure is born: m®sumer (Ritzer,

Dean & Jurgenson, 2017). The name comes from the fusion of the terms
SSURGXFHU" ™ D Qand¥Efersyvexisely b the way of participating in

the scientific community. The purely vertical information structure
disappears, having the possibility to interact with anyone within the network
and to share contents without limits. Each researcher becomes at the same
time producer and consumer of information, accelerating the development of
knowledge through the exchange of experiences and opinions. The revolution
through the world of the web has therefore led to the sharing of information,
that is increasingly free to circulate and generate knowledge. This process has
favored the birth of real communities of scientists in various research fields.
Exchanges and meetings are the contact points between the various
communities, and the web platforms are increasingly configured as a social
space. All this has made it possible to further expand the boundaries of
knowledge. Researchers can meet and network even if geographically located
in different departments or nations, exploiting the many possibilities that Web
2.0 offers them (Fedeli, 2017).

However, alongside the described advantages, the relationship between
scientific discourse and social media appears controversial. A first critical
aspect concerns the possibility for the non-specialized public to access
scientific information available on the web, with the risk of distortion,
misunderstanding and hyper-simplification of the message. Through social
networks, even the non-expert public can freely intervene on any topic of a
scientific nature, even if such topics do not belong to their own field of
expertise. In such a scenario, conspiracy theories spread, with the consequent
distrust towards the experifipinions and the political decisions regarding
public health, environment, science, and it is difficult for the public to check
the reliability of a source. Contents, experiences and opinions shared on social
networks by influencers and virtual contacts can be considered reliable as
well as scientific reports. The number of likes and the type of reactions
associated with a post or comment contribute to the authority and
effectiveness of the communication. Consequently, users do not necessarily
carry out further checks on the veracity of an information and believe that the
information they have obtained through social networks is actual and
appropriate. Social networks are in fact very often used as reliable sources, as
documentation tools, and news spread primarily through this type of channel
rather than through traditional media. Furthermore, information that do not
correspond to the truth can become viral, appealing to emotions such as fear,
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love, nostalgia, anger, etc. Personal opinions and objectives facts are confused
in the new communication context, distorted and manipulated contents spread
through the web, creating a fertile ground for fake news diffusion.

Another critical aspect concerns the way in which researchers use social
networks for professional and private purposes. Indeed, there are social
networks that allow researchers to promote and disseminate the results of
their research, to reach a potentially global audience, to create research
networks, in a virtuous circldcademisaandResearch Gatare examples of
a professional use of social networks. Scholars can share their research
interests and establish a synergistic collaboration with other scholars all over
the world, with positive repercussions in terms of research opportunities. If
through social networks likdcadena or Research Gatéhe scholar turns to
the peer network, through social networks RacebookandInstagramthe
tone of communication changes since researchers interact with the wider
public of non-scientific people. These social networks are vidtera of
public debate and offer a gaze on the private life of the user, through
photographs, video and other shared contents. In this way, they can have an
LPSDFW RQ WKH VFKR Ormidoég Manf,Hbubl\{cR[URObecéhiz J H
private; on the other hand, moments and aspects of private life become public.
There are numerous examples of this phenomenon. Among them, the use that
virologists have recently made of social networks, on the one hand
communicating scientifical data on Covid-19 pandemic, on the other hand
sharing their personal opinions on the most disparate social and cultural facts
not necessarily related to the health field. The insertion of private issues in
U H V H D publi€ igrofile%n social networks can have repercussions an the
professional identity, thus requiring keeping under control the different
images of themselves that are inscribed on the various social platforms.

Social media have therefore introduced new promotion and dissemination
possibilities for scientific discourse, but at the same time they represent a
place for questioning the same. The area of action of scientific discourse is
thus eroded by other social discourses, such as journalism, but also
advertising, television, tourism, politics, creating unprecedented spaces for
interaction between the subjects involved (Boero, 2018). In the next
paragraphs we will deepen these aspects, talking about the problem of the
reliability of information sources and tterisis of the expert
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3. Post-truth and fake news: the reliability of information sources

In the current communication context, social media are among the
preferred information channels for users. Contents disseminated through
social networks are considered simple, clear, reliable by users. However, the
growing diffusion and importance of online and social media raises serious
concerns over the quality, accuracy and credibility of circulated information
and knowledge: countless contents published online are shared on social
media without any control from a scientific point of view, and in a very short
time can reach a high number of views. While certainly contributing to a
greater pluralization of our information ecosystem, social newstitkulate
WKH FUHDWLRQ RI 3HamglRy danl BefiarddUexisting Kiena/
rather than support confrontation with dissenting perspectives (Lorusso,
2018), thus contributing to a faster and deeper polarization of opinions. This
has been particular evident in the last two years. In the period of the Covid-
19 pandemic, fake news and misinformation about diseases and medical
treatments spread quickly and pervasively through the web. Controversial
tweets, posts, comments contribute to strengthen the lack of trust in science
and in the skills of experts. The phenomenon is not new. Conspiracy theories,
hoaxes and fake news have always existed and circulated. Nowadays, what
changes is the context of communication, in which relational and symbolic
exchanges are increasingly outlined on social networks (Ferraris, 2009). On
social media, the sphere of public opinion is fragmented into an archipelago
of homogeneous communities, whose point of view, in the absence of a real
exchange with those who think differently, tends to polarize. The individua
is frequently exposed to incorrect information, without having the opportunity
to access different contents that would represent a necessary counterpart for
the formation of critical thinking.

While distrusting in journalism, readers are strongly influenced by the
news that is shared on social media by virtual friends and close contacts, who
often have the same point of view. Furthermore, the public internalize both
the content and the emotions of those who propose it. The consequence is a
general vindication of the opinion of the individual and of their autonomy
from any rational and scientific consideration. Lorusso (20#&8cribes this
phenomenon by analyzing the meaning of the wpast-truth’, highlighting
how it is linked to an evolution of thought strongly conditioned by the change
that television has experienced since the 1980s. The gap between
entertainment and information has increasingly narrowed in favor of
information that was also entertainment (infotainment) and gradually towards
a TV increasingly interested in representing reality, but a reality that is
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necessarily manipulated and constructed. Reality shows and talents have
already weakened the idea of reality and, consequently, of truth. However, i
the current communicative context, reality and fiction are intertwined and
often confused in an even greater way, in a cultural logic that rewards
emotions and identifications rather than skills. Dalily life is exasperated, and
intimacy becomes a parameter of truthfulness. In a horizon of this type, if
private experience and emotions are placed before judgment, it becomes
increasingly difficult to establish the truthfulness of a news (Ferraris, 2012).
Truth as a criterion of absolute judgment has weakened more and more in
favor of a plurality of truths that find infinite multiplications on the web.

This context creates the favorable ground for the spread of fake news. Fake
news has been a relevant topic of public debate since at least 2016, together
with the cultural and epistemological context in which it flourishes: post-truth
(Riva, 2018). Fake news and post-truth are topics clearly related to
communication: it is worthwhile to discuss them from the point of view of
semiotics, to understand whether semiotics can study these topics and what
tools it can offerlt is not possible here to give a complete account of the
debate on fake news classification, but it is useful to outline the most recurrent
categories. A first distinction is made between disinformatira¢curate or
manipulated information/content that is spread intentiorallyand
misinformation @nadvertent or unintentional spread of inaccurate
information without malicious interit. The second step is to realize that fake
news is only a part of a more general phenomenon, a new way of conceiving
truth that has been indicated with the expres§mmst-truth 3 R O [12GIR,U R
p. 190).

According to theDxford Dictionaries(2016), Jpost-truth” is an adjective
Yelating or denoting circumstances in which objectives facts are less
influential in shaping public opinion than appeals to emotions and personal
belief’”. This explanation clarifies that the prefix in post-truth has a meaning
more like belonging to a time in which the specified concept has become
unimportant or irrelevant.

There are two main aspects in this definition of post-truth. The first is that
post-truth is characterized by the fact that in public debate our emotions, or
what we already believe, prevail over rational argumentation. The second is
that the consequence is a general disregard towards truth (Vattimo;, 2009)
truth is not considered central in the fixation of belief; it is more important
that our initial point of view prevails. Fake news and post-truth weaken the
role of rational or reasonable argumentation in public debates, substituting
them with emotional and/or surreptitious arguments. They allow public
argumentation to be based on false premises.
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Fake news can be seen as a special species of disinformation. Fake news
reports exhibit a lack of truth, but they need not be literally false. They may
just be misleading in that they state something there is literally true but
conveys something falsBlot all false or misleading news report are in turn
fake news: in advert journalistic errors should clearly qualify not as fake
news. What turns false or misleading statements into fake news is a lack of
truthfulness: fake news goes along with the intention to deceive or bespeak a
disregard for the truth, in which case they fall into the categofdwfshit”
(non-sense, trash) (Polidoro, 2018, p. 191). Fake news is news that does
mischief with the truth in that it exhibits both a lack of truth and a lack of
truthfulness (Marrone, 2017). It exhibits a lack of truth in the sense that it is
either false or misleading and exhibits a lack of truthfulness in the sense that
it is propagated with the intention to deceive or in the manner of bullshit.

Traini (201§ describes some fake news discourse strategies:
documentality, storytelling, visual exaggeration, no call for interpretation.
Documentality deals with referencing, with thexhibition of proof. A
photo, a witness, a document can be used as a guarantee of the veracity of
what is being stated. The effects related to this strategy are indignation
towards the status quo and call to action, for example the request to share a
SRVW RQ RQHTTYSpZlin déald @ithQhe narration aktory
with omission of partsrawith a manipulagdchronology. Visual exaggeration
deals with techniques such as the use of capital letters, of close-up
photographs. The aim is to appeal to the emotions of the public and obtain
indignation. The fourth strategy, no call for interpretation, deals with post or
articles that do not require efforts of interpretation by the reader nor critical
abilities. All ambiguity is cancelled out and the tendency is to guide the story
through predictable and unproblematic scenario. All these strategies
contribute to the effectiveness and trustworthiness of fake news discourse.

The spread of fake news in the context of post-truth society has led experts
to deal more with the world of social media than in the past. Not only with
social networks dedicated to research, Alcademiaor Research Gatebut
also with commonly used social networks Ik&cebookInstagramTwitter,
to control the disseminated contents and give themselves the opportunity to
reply. The attempt has not always proved effective, given the difficulty of the
experts to get in tune with the social media audience and the way of
communicating that characterizes this medium. The risk is the polarization of
different positions, with the consequent difficulty of communication and

2 See Mangiapane (2018) for a comparative analysis of fake news strategéeHalicth
context of communication.
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comparison: a polarization that, as we will see in the next paragraph, is at the
basis of the lack of trust in the figure of the expert.

4. The crisis of the expert

In a recent work, Marrone and Migliore (2021) describe and specify the
role of semiotics in investigating KH 3H[SH U W. Fe ReBibhWitHa@ F H ~
the theory of signification has most worked on the theme of competence is
that of narrativity. The starting point is the Chomskian notion of competence,
understood as the ability of native speakers to produce an infinite number of
syntactically well-formed sentences. According to Greimas and Courtés
(1979), competence is not a thing in itself but a particular case of a broader
phenomenon, which, under the generic denomination of competence, is part
of the problematic of human action and establishes the subject as an actant,
whatever the field in which he practices. Thus, any action, in order to be
carried out, must presuppose its potential, a know-how; in technical terms, if
the act isdnaking being, competence is what makes being. The linguistic
theory thus merges with the narratology of Proppian origin and in particular
with the ethnosemiotic concept of qualifying proof, an action necessary for
the hero to acquire the necessary means for the accomplishment of the
decisive fight against the antagonist. It is retranslated in a semiotic sense in
terms of a theory of modalities: competence, conceived in this way, is a modal
competence, which can be described as a hierarchical organization of
modalities (it will be founded, for example, on a wanting to do or having to
do, that support a being able to do and a knowing how to do). The task of
semiotics will therefore be to build models of modal competence, which,
based on the analysis of narrative discourses, are applicable to non-linguistic
semiotics of the natural world and serve as premises for a semiotics of action
(Bertrand, 2021).

From a narrative point of view, competence should not be understood so
much as a property of th8ubject of doing, but as a process within which it
is acquired (or lost). As argued by Marrone (2021), the definition of the expert
from the semiotic point of view is complex: considering the canonical
narrative scheme, the expert is both the receiver and the subject, the initial
receiver (the contractor) and the final receiver (who evaluates the execution
of the contract and pronounces a verdict); he is gifted with competence and
at the same time performs the performance. Faced with this syncretism, we
understand the reason why these qualities of him make him desirable on the
media scene perpetually seeking a stabilization, even momentary, of the rich
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and elusive sense that regularly appears on his screens. However, these same
gualities make the expert special, given that in the contemporary episteme
fompetencé tends to be considered a value. The expert designates a
thematic role; its basic and almost exclusive modalization is knowledge.
Almost exclusive modalization, given that it seems to exclude power, when
the latter, to exercise itself, relies on that previous knowledge, giving it
legitimacy. The ambiguity of this modal relationship is one of the first reasons
for suspicion. Knowledge is actually the core of the particular authority
recognized to the expert. This cognitive competence is valued according to
the supposed complexity of the world to which it refers. The knowable, as the
progress of the sciences goes on, is divided into progressively finer sections,
in space and time and implies new strategies for observation,
conceptualization and argumentation, whatever its domain of action
(economics, biology, computer science, ecology). The credit recognized to
the expert is based on the mastery that he exercises over one of these domains.

Nowadays, however, the figure of the expert is at the center of numerous
debates and is characterized by an inedited crisis. The loss of
representativeness by various public and private subjects; the direct access
through the Internet to information and products of all kinds; the possibility
of communicating immediately on a global level: these are some recent
phenomena that seem to have undermined the functions of orientation,
criticism, validation, and mediation that characterize the work of professional
figures. The crisis of expertise coincides today with the role that political and
scientific decisions have assumed in addressing and solving community
problems of massive extent, from environmental pollution to immigration,
from vaccines to pandemics. On one hand, there is a need for specialist skills,
to cross and translate different kinds of knowledge. On the other hand, these
knowledge and skills are questioned and opposed (Marrone, 2021).

The expert is a subject who, having developed knowledge, skills, and
experience, is able to validate information, to provide the public with reliable
data, to propose interpretations, paths and solutions. However, the trust in the
experts is weakening. There are many areas in which this is happening:
culture, medicine, psychology, journalism, environment, etc. The users can
get any kind of news, information, service, product, directly and instantly
from the Net and from technologies. For this reason, they no longer need
intermediaries, mediators, and experts. Technical skills and knowledge are
not considered more reliable and influential than an opinion or an information
available on the web. There are various causes attributable to this crisis.
Social dynamics, transformations in the field of communication, but also the
traditional distance between intellectuals and the mass public. Another reason
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for the crisis of the expert is the speed with which knowledge travels today in
all fields of information, producing continuous relativism, overcoming
consolidated paths with a continuous and rapid evolution.

Another cause can be found in the actual tendency to simplify / trivialize
aspects, problems and discourses belonging to the most varied fields, without
neither deepening the topics nor identifying the multiple connections among
them. This approach favors simplification over complexity, reductionism to
intertwining, unconditional adherence to critical thinking, elements
functional to a fast, immediate, repetitive consumerism. Another
phenomenon has contributed to creating the situation described above, a
Yhetoric of participation emphasized as symbol of inclusion and access.
Such a rhetoric spread in several areas, while participatory practices are often
limited to proclamations, instrumental practices of sharing, that are far from
real participatory processes. These actions have generated ambiguity and
confusion, making it difficult to distinguish and differentiate roles and
responsibilities.

Redefining relationships is a central point for the inversion of this process.
Already Edgar Morin and Norberto Bobbio conceived the role of the expert
not only as someone who possesses certainties, knowledge, solid, stable and
permanent skills, rather as someone who identifies needs, asks questions and
doubts. Someone who recognizes how immense and limitless knowledge is,
and who admits the limits of his own knowledge. The phenomena in progress
require a redefinition of the role of the expert in this sense, rethinking tools,
methodologies, relationships. On the coddra WRGD\fV ULVN LV W
towards a hyper-specialization, which leads to the increasingly specific
fragmentation of knowledge. From urban planning to anthropology, from
medicine to culture, from biology to psychology, from economics to
information, the ways to try to respond to these problems lie in the need to
link separate, compartmentalized, dispersed knowledge. Indeed, only the
connection of knowledge can consider the complexity of the problems and
only the awareness of their interrelation can indicate effective solutions.

5. Conclusions: new trajectories of scientific discourse

The path undertaken allows us to reflect on the relationship between
scientific language and social media from a social semiotic point of view. The
debate on the reliability of the sources and on the competence of the experts
can be inserted, in fact, within the changes that concern, more generally, the
scientific discourse in contemporary society. Discour&es” and ‘ause

68



action’. As stated by Landowski (1989, p. 9), discourses create social acts
that transform intersubjective relationships: it is necessary to understand,
consequently, the interactions that occur, thanks to discourses, between
individual and collective subjects. In this way the discourse becomes a space
for interaction and social semiotics should study the social effectiveness of
their trajectories. Indeed, in the system of social discotttseng Lotmarf
(1985) words, aksemiospheré +the objects of meaning (the texts) travel
trajectories that modify the system itself. According to Semprini (2003) in
this continuous repositioning and in this continuous redefinition of discursive
boundaries, it is important to pay attention to the conditions of manifestation
of social discourses, as well as to their ability to create conflicts of powers
and positions, beliefs and values: the social semiotic gaze thus becomes a real
critical analysis of current society in all its discursive manifestations.

In the case of scientific discourse, the encounter-clash with other
languages shows the attempt to redefine its areas of relevance to each
discourse. Other discourses, such as journalism, politics, ethics, enter into
relationship with scientific discourse and try to broaden their areas of action.
This attempt, as we have seen, carries with it consequences, some of which
are probably yet to manifest. Sensationalism, the mixture of facts and
opinions, the lack of trust in skills are just some of the elements that emerged.
At the same time, it is necessary to consider that scientific discourse also
erodes, in a more or less intentional way, areas of relevance of other
languages, such as advertisiAg.examplés the video with which the Italian
virologists decided to promote the vaccination campaign, with questionable
results, as well as their entry into the world of mass media, primarily the
television one. The elements of contamination among different discourses are
therefore numerous and reflect the complexity of the social context in which
we are immersed (Dominici, 2022). A context that can be described and
understood only through a fluid gaze, oriented towards a continuous and
synergic interdisciplinary dialogue.
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4. New technologies and historical research of migrations.
An example in the Sodller valley (Mallorca)

Antoni Quetglas Cifre

Abstract

In the past decades, historical research has been helped by the arrival of
new technologies to the archives repositories around the world. Thanks to
digitalization projects, a large number of data is nowadays available to
researchers, especially sensible records, often difficult to see for
preservation causes.

In this chapter, we would like to expose how the technology improved
the research of migratory movements, taking as example the case of the
valley of Sdller, located in the island of Mallorca, and a place with an
important migratory flow towards America and France.

Keywords: Mallorca, migration, digitalization, local history, Séller

1. Introduction

/IRFDO KLVWRU\ UHVHDUFK HVSHFLDOO\ VLQFF
experienced a large increase, thanks to the interdisciplinary focus that has
arrived to the historical sciences and the use of other sciences, such as
sociology, anthropology, economy or geography. In that sense, a small place
like a town, a hamlet or a city, which is a historical result from a past place
and time, can be studied from a micro point of view, using a detailed
research that must be multidisciplinary. Furthermore, local history allow us
to study the past of small locations, offering a vision of the single and
collective motivations, which have caused the historical evolution of such a
place and can be really interesting for the general public (Casanova, 1999).
There are different approaches to study local history, being two of them the
most important ones: the Italian microhistory (with authors like Carlo
Gizburg, Giovanni Levi and Carlo Cipolla) and the English model known as
History Workshops.

L Arxiu Municipal de SollerMallorca, Spain, e-mail: antoni_g@hotmail.com.
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In this context, local history has become key to develop historical
research in the territories that formed the ancient Crown of Aragon
(Valencia, Aragon, Catalonia and the Balearic Islands). In this area, as in a
large part of the Western Mediterranean, there was an important migratory
movement towards America from the end of th& ¢&ntury until the end of
the Second World War (1945). The colonial expansion, the industrialization
and the world wars, as well as internal factors, specific to each area, defined
the evolution of the migratory currents. The colonization favored the
displacement of Europeans, in search of better economic conditions and
facilities in obtaining land. As example, in Algeria there was a great
availability of land, since natives have been deprived of the right to
property, and European colons controlled bureaucracy. Industrial
development was another key factor regarding migrations, in that case
usually between European countries. The status of foreigner has a legal
meaningWKDW UHODWHG WR GLIITHUHQFHYV EHWZHHC(
worst working and social conditions for those who were foreigners.

Since the end of the T'9century, some authors and historical schools
have formulated theories in order to stablish laws or common trends
explaining human displacements. Amongst such theories, maybe
transnationalism or the study of societal networks can include analytical
frameworks that allow reaching wider explanations. Even so, it should not
be forgotten that there are multiple factors related to migration and all of
them must be taken into account when studying such a complex process.
Other key concepts such @mgratory chain, migratory networindsocietal
networkgive prominence to the migrants, showing them as people able to
create survival strategies and to connect with other people living around
them, thus allowing the creation of large societal networks, allowing them to
maintain their societal and cultural trends while receiving the influence of
local characteristics. Moreover, the conceptidratory chainis linked to
the capacity to cope with the migratory process and the relationship network
EHWZHHQ IDPLOLHV W PXVW EH WDNHQ LQWR
which is larger than the origin area of someone but reaches, during‘the 19
century, a surface of around 10-20 kilometers away from the emitters
centers.

Regarding individual decisions, it is difficult to know a main cause that
could explain a migration. The societal context, as well as economic reasons
and cultural and political ones as well, can influence a decision. To
complicate the research, it is sometimes not something related to one person
but has deep collective thoughts from a whole community. The existence of
a societal network of relatives in the receiving country can help to decide. In

73



that sense, the so-called migration chains could become true networks
attracting people, increasing then the number of departures towards new
territories. Such networks became a key factor for seleatptgce to move

abroad. They even can determine the migratory process from origin to
destination (Garcia Abad, 2008l of those relationshipform one of the
so-called complex social sphere (Jofre, 1997). Thus, these social spheres
respond to a set of reactions and activities, which is what is called a cultural
DUHD DFFRUGLQJ WR ) %RDV 7KLV LVtheLQ WK
historical, geographical and social space defined by lifestyles, value
systems, behaviors, political convictions and com@ UHOLJLRXV EF
(Casassas, 2006). From such idea, the study of a migratory process must be
undertaken from both a microanalytical and macroanalytical point of view,
that is to say, to present the problem at a local level but within a general and
international level.

It was the Annals, a French school of historiography, the first to assume
the practical importance of a quantitative and serial history, supported by
computer-generated calculations. Besides the possibilities of performing all
kinds of serial and quantitative calculations, new technologies have changed
the ways to communicate between people, within the fields of academia and
research, as well as the location of information, documentation or
bibliographic references amongst other changes. In that sense, we have
witnessed the expansion of these resources through the Internet in recent
decades. It has gone from data that could be found on static webpages to
multiple and varied possibilities for interaction, collaboration and research:
social networks, virtual encyclopedias-like Wikipedia-, websites of official
agencies or institutionsrchives, libraries, etc.- and private blogs.

Historical research using online sources is currently a valuable option to
study events from the past, even if potential and limitations of the available
data should be accounted for (Angulo Morales, 2006). Population variability
is studied from online official databases that allow comparison between far
away countries for birthrate research (Grande and Garcia Gonzélez, 2019)
or worldwide cancer related mortality (Ferlat al, 2019). Moreover,
research about migrations using traditional resources are complemented by
new technology, such as online archives (Tjaden, 2021), allowing wider
scale studies with large spatial scopes, like Europe for example (Zapata-
Barrero and Yalaz, 2018).
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2. Migration movements in Soller

This chapter would like to present, within the framework of the local
History trend, the available sources that can be find to study migratory
processes. Such analysis will be developed in Soller, a specific area of
Mallorca, the largest island of the Balearics, where the migration process
was a key factor to define the political, societal and economic evolution of
the area between the1@nd 20" centuries.

Within the area, two municipalities can be identified, Soéller and
Fornalutx. Both share a common geographical space, defined by its isolation
from the rest of the island. The valley is located in the middle of the
Tramuntana mountain range, where the highest mountains of the island are
found surrounding both municipalities. On the coast side, a small bay allows
a seaside exit from the zone. Until thé"1&@ntury, Séller and Fornalutx
were a single entity, but Fornalutx was granted independence in 1837 thus
forming a new town. Historically, the valley had a land distribution based
on the small property and an economy related to trading- with fabric and
agricultural products as oranges and olive oil as the main trades- thanks to a
small fabric industry. In that sense, there was not, as common in Spain, a
nobility dominance. Instead, the economic and social power resided on
traders, industrialists and landowners.

Migration from Séller as a historical phenomenon started during the
decade of 1830, when Joan Marques Margi#éis- moved to Puerto Rico
He is likely the first migrant from the valley. This move stablished the basis
to a migration process towards America, which lasted until the first half of
the 20" century. Two main phases of the process caidéntified, both
related to different causes. On the one hand, a first phase is related to
individual causes, as the number of migrants is small. A second phase
started in 1860, when the relevant reasons caused a development of the
migration flow. From he first years of the 20century, the process became
a phenomenon deeply imbibed in the local society, being an important
element of the social and economic system of the valley. Factors related to
P L J U De@igsidrf and attractiompish-pull modglmust be considered as
well. International factors can work to attract migrants while internal causes
can cause the expulsion of people on certain fimes

By mid-19th century, the local economy was highly dependent of the
orange trade and the cotton production, thus creating a vulnerable system
when facing changes on the market economy. During the 1860s, an
important crisis affected the economy, a fact that is related to the increase of
the migratory flux. In that sense, the migration movement is linked avith
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brealdown of the local economy axis but we shall not forget sociological
aspects.

Figure 1- Family of migrants in Puerto Rico. Source: Soller Municipal Archive.

In this respect, the migration process was a part of a family plan as the
migrants completedhe family income, thus avoiding the deterioration of
living standards. Such fact is clear during the first waves of migrants, when
the familiar bonds dominated the migratory networks. Once the agricultural
and manufacturing crisis are overcome, migration became a key part of the
economic system of the valley as industry was funded by capital arriving
from abroad. At the end of the %entury, the main migratory trend
changed towards Europe, mostly to France and francophone areas of
Germany, Switzerland and Belgium. This trend existed until the 1930-1940
decade and they were cut off by the Spanish Civil War first and the Second
World War afterwards.

3. New research options: Internet available resources

Regarding the migratory phenomenon affecting thkey of Sdéller, the
first research study appeared during th® &éntury. It was the work of a
local historian, priest Josep Rullan i Mir, who wrétestoria de Soller en
sus relaciones con la general de Mallord@875), which was considered as
the mostimportant one of the epoch, because it gave data about the town
history and showed how the status of research in Mallorca was during the
19" century. Other works referring to migration appeared on the same
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epoch, written by foreign travelers and reseachi&e Archduke Lluis
6 DO YD GRU iGHisbodkidid Bal@arer).

After a long period without research, at the end of the 1960s local
investigation revived due to the arrival of university scholars, who
combined with local historians following the historiographical trends of the
period. Nonetheless, it will be during the 1990s when a research focused on
the migratory process will start. Different local historians like Dr. Placid
Pérez PastorPublicitat i emigraci6 a un mitja de comunicacié local
mallorqui: HO VHWPDQDUL -3®B3pOQBOPD -RUQDGHV G
Historics Locals, XIl, IEB, 1993), Dr. Antoni Vicens Castany®ol(erics a
Franca (1870-1940). Passions i Quimeréxlma, El Tall, 1993Jeroni
Frontera, matematic. Un mallorqui a Paris dut el Segon ImperiPalma,

El Tall, 1995), Catalina M2 Bernat Joy/ {DQKHO GH WRUQDU
Emigrants: canvi social i progrés economic, SQlEer Gall Editor, 1999) or

Joan Miquel Castanyer Sastrenfigracion y capital: circuitos de
financiacion de la industria de Séller y su coyuntura en el periodo 1939-
1945 Palma, Trabajos de Geografia 38, Universitat de les llles Balears,
1984) published papers or books about migration. Some other research was
done in places were migrants arrived, with prominentke’drom Dra.

Astrid Cubano Iguina Un puente entre Mallorca y Puerto Rico: la
emigracion de Sdéller (1830-1930)&aRORPEUHY $VWXULDV &R
HO FKDUFR™ )XQGDFLyYyQ $Yé&rkKAnivaR3dmMe® Grhdd® R V
(/fpPLJUDWLRQ P DM Rdudexde Q8801 8#10.\UnCc8s: Boller
8QLYHUVLWp 3DULV ; 1DQWHUUH 8 ) 5- GfpW
americaines, 1990).

In 2013, the author of this chapter defended his PhD thesis at the
University of the Balearic Islands. TitleBocietat, cultura i polita a
OfqSRFD GHOV PRYLPHQWY PLJUDWRULV FDS $P
de Soller (1830-1936)ts main objective was establishing the causes of the
migratory process from Soéller and Fornalutx, the spatial distribution, the
number of departures and, especially, the effects that such process caused in
the remaining population, as it was a key factor of social and economic
transformation.

Traditionally, to study a migration process, the sources were diverse:
archives, historical press, oral sources and publications. Due to the arrival of
informatics systems, historians have developed wider and accurate studies
and analyses, encompassing different fields such as Economy, Demography,
social structures and so on. Another key fact from the past decade has been
the arrival of thousands of documents on the net, from public and private
institutions. The improvement and underselling of scanning systems,
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coupled with the modernization of internet related infrastructures (optical
fiber, servers) has had as a result that institutions invest on digitalize their
sources, increasing every year the number of public archives that are online,
allowing access to all the documents or to data directories. In that sense, a
researcher has access to information around the world with only a click with
his mouse.

Regarding the research area and its migration process, there is a large
amount of data available online. The starting point are the archives from
public institutions where databases guide the historian towards available
sources to study a particular issue. Some international examples are the
Repositories of Primary Sources the FrenchArxives Nationalesand the
projectMémoire des Hommes

Within  Spain, there is the portalMovimentos Migratorie
Iberoamericanos created by theSubdireccion General de los Archivos
Estatales del Ministerio de Educaciéon, Cultura y Depafethe Spanish
government. Its main objective is to foster and facilitate access to
documentary sources regarding Spanish migration to Latin America in the
contemporary epoch. The portal offers an open and free access to digitized
images and documents. It is a database created from the systematic
discharge of data from different archives, such as the Archivo General de la
Administracion and Archivo General de Indias from Spain, the Archivo
General de la Nacion de México. It also includes data from the Archivo
General de la Nacion de Uruguay, the Archivo General de la Nacién de la
Republica Dominicana and tHeundacion Complejo Cultural Parque de
Espafia de Argentina

To study the migratory process from Soller, a research must be done
XVLQJ WKH 3SODFH RI ELUWK® ILHOG ,Q WKDYV
everyone with an identifying file that includes data like age, sex, date of
birth and occupation. Such data allows the researcher to create tables,
graphs and other quantifying and comparative work.

Another Spanish portal is callétbrtal de Archivos Espanold®ARES)
(Figure 2). A platform gathers all the data from statewide archives that are
operated by the Ministry of Culture and Sports. It includes sources like
$U[LX GH OD &RURQD GYf$UDJy S$UFKLYR *HQH
General de indias, etc. PARES allows an access to the inventory of
resources but also to descriptive files and digitalized images from parts of
the documentary data conserved on the different archives, data that is
increasing yearly.
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Figure 2- Screenshot of the PARES portal.

Another online source from Spain, with statistical data at different levels,
from national to local, is thistituto Nacional de EstadistiqgdNE), where
the census of population for each Spanish municipality from 1852 to our
days are available (Figure 3). A similar source regarding the Balearic
Islands is the web of theQVW LW XW % D O,hvbdie @Gafa(fvovi ln6&tV W L
past decades is freely available.

A private project to be praised is the one from tremilySearch
organization, related to tieéenealogical Society of Utalwhich depends of
the Mormon Church. The platform allows the access to worldwide
genealogical data, the result of a great work of digitalization of archives
from municipalities, provinces, counties and so on. As example, the
migration files from the National Archive of Brazil are available.
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Figure 3- Screenshot of the INE web page with available data.

At a regional level, the University of the Balearic Islands (UIB), who
created the3ODWDIRUPD Gf$U[LXV +LVWweHdreRVtheH OH
databases of the municipal archives of the islands would soon be included.

Another source to study migrations from Soller is the historical press. At
the end of the century, local publications appeared on weekly basis. The
main one was the Semanario Soller, still published today. Other newspapers
wereEn Xerrim El PuebloandLa Voz de Soller

Two online platforms give access to the press coverage. One is national,
the Biblioteca Virtual de la Prensa Histéricdunded by the Subdireccién
General de Coordinacion Bibliotecaria from the Ministry of Culture and
Sport. It is an online library with a large repository of newspapers and
journals from all Spain. By numbers and quality, it is the main source of
digitized press from Spain. In that sense, it has become an important tool for
historical, sociological and cultural researchers. Amongst the repgsitory
local newspapers lik8oller, EI Puebloi En Xerrimcanbe found.

A regional platform is the one created by the University of the Balearic
Islands, known aBiblioteca Digital de les llles Balearst includes all kind
of publications, from scientific journals to PhD thesis, archives documents
and a large library of local newspapers, with a complete collection of the
Semanario Soller weekly from 1885 and 1939 (Figure 4).
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Figure 4- Screenshot of the Séller weekly newspaper.

Another source to investigate migration processes are the bibliographical
sources, published in the past or currently. Monographies, papers or
unpublished research can be located online. As written before, there is a
large corpus of local research about this subject, which can be completed
with regional, national or international sources, thus allowing the
comparison of processes, its causes and its effects. There is a large number
of search engines and databases, suclDiaket, from the La Rioja
University, which includes hundreds of scientific papers. Another example
is theBiblioteca Digital Hispanicaof the Spanish National Library, where
more than 2371 titles of references are included and allows searches using
key words from various fields, like place of edition or date of edition.

Finally, oral sources are the weak link for historical research. There is
much work to be done as the data is disperse and there is a lack of resources
to gather it and to make it accessible to researchers.

4. Conclusions

To conclude, new technologies and digitalization processes as well as IT
have helped historical research to reach a higher level of detail, allowing the
completion of missing data, which could not be reached before due to a lack
of connectivity and knowledge about available information. As an example,
the study of a local migration process, from Soller to Brazil between the
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final years of the decade of the 40s and mid 50s has been presented.
Initially, according to Local Registers between 1949 and 1970, only one
man was living in Brazil, Joan Ensefat Julia, who worked as trader, and was
the lone migrant living in that country.

Other archives from Mallorca, such as the Kingdom of Mallorca Archive,
did not have documental data related to passports or travel abroad during the
40s and 50s. Thanks to the possibility of consulting, a database above
mentioned allowed to identify as much as 71 Séller inhabitants residing in
the South American country. Even if this figure has a small importance on
national terms, it is important on local terms, as it shows the movement of
population related to the existence of a migration network based on
neighboring knowledge.

It is clear that historians have at their disposal a large amount of sources
that did not exist before or were only available on local basis or after a
compulsory travel researching information. Even so, the discovery of new
sources implies the need to analyze carefully the data to verify and contrast
it. Moreover, some disadvantages exist. Firstly, the digitalization ggoce
can damage original documents and books. Another problem can be related
to the obsolescence of digital archives, as there are no guarantees that a
scanned document would be online forever. An important issue is the oral
sources, as there is a large gap of availability of that kind of data. Finally,
there is the need to form professionals to develop such activities, with an
important economic cost that not always can be supported by developing
countries were migrants were living.

To sum up, the Anthropocemeated improvement of technological
DSSOLFDWLRQV KDV JUHDWO\ KHOSHG WKH UH\
view. The wide variety of resources nowadays available allow undertaking
researches that were not possible less than 50 years ago. Even so, there are
issues related with those possibilities, issues to be studied and enhanced, in
order to further pursue research venues and obtain better results in the
future.
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5. ICT and the classroom, a difficult relationship?

Iris Morey!, Marina Palolf, Joan Rosself®

Abstract

The COVID-19 pandemic increased the use of ICT (Information and
Communication Technologies) tools inside the classrooms worldwide.
Nevertheless, this fact allowed revealing the existing differences between
students, teachers and the community, which are in part the result of
economical and societal inequalities. Furthermore, such inequalities affect
classrooms at all levels, from school to university.

Even though the use of technologies has improved education as new
communication and learning systems have been implemented, the existing
differences can enlarge the gap within the educational structure, something
that should be avoided at all costs.

In this chapter, an analysis of the ICT resources used in three classrooms
of the Spanish Educational System is presented. The ones used before the
pandemic, the ones used during the COVID lockdown and the ones being
used nowadays are explained, with a focus on their advantages and
disadvantages.

Keywords: ICT, secondary school, online courses, Mallorca

1. Introduction

The technological revolution, which started at the end of the 20th century,
provoked large societal changes (Torres Albero, 2002). A result of this
revolution has been the arrival of an ICT-based society.

According to Castells (1997-1998), ICT are all those technologies
developed in different fields, such as electronics or computing, and its
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evolution in terms of applications, elements and technological advances in
robotics or virtual reality.

Technology has improved and facilitated the daily life of people, being the
education field one of those most affected by this change.

The arrival of ICT in the educational field implied learning and
communication changes between the parts of that system, students and
professors.

Authors like Duart and Sangra (2000) or Roschetlal. (2001) defend
that technology entails a large number of advantages for the educational
process, especially at the communication level, enhancing the stfldents
participation and creating a more direct and customised learning system.

Nevertheless, this revolution on education also implies some drawbacks.
On the one hand, there is an absence of technological capability within the
teaching staff, and some of them do not want to use technological tools as
they do not know how to (Watty et al., 2016). On the other hand, there is a
wide debate about how to properly use those tools. The large scope of
available information can provoke misunderstandings and misinformation
among the students and they have to learn skills and criterions to search and
assess correctly the information at their disposal (Aliaga & Bartolomé, 2006).

Another highlighted problem is the fact that technological innovation does
not mean a pedagogic improvement and Fowler (2015) proposed to create
virtual spaces from current pedagogical resources.

Finally, it must be taken into account that each student has individual
differences, regarding the disposal of advanced devices or the use of them. It
is common to observe that the use of technology is not positive even though
the devices are appropriate.

In this chapter, the evolution of ICT in a Spanish high school is presented,
from the point of view of three subjects: Geography and History, Physics and
Chemistry and English. There is an analysis of the use of ICT before the 2020
pandemic, followed by a description of the use of technological tools during
the lockdown and, finally, a focus on the current situation, pointing out the
advantages and disadvantages of their use, both for students and for
professors.

2. Study area

7KH UHVHDUFK LV GHYHORSHG DW WKH ,QVWLW
Rullan, which is located in the city of Palma.
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Palma is the capital of Mallorca, the largest island of the Balearic
archipelago, located off the Eastern coast of Spain. Palma is the biggest city,
with a population of 422 587 inhabitants in 2020 (IBESTAT, 2022). The city
is located in the southern part of Mallorca (Figure 1) and it is divided in
neighbourhoods as well as by census districts for administrative purposes.

The IES Son Rullan is in the northeastern area of Palma and it serves the
population of four neighbourhoods: Es Vivero, Rafal Nou, Son Cladera and
Son Rullan (Figure 2).

It is an area largely populated by immigrants, mainly of Spanish origin
even though lately there has been a large number of people arriving from
South America and Africa.

At present, the IES has 829 students, who can study ESO, compulsory
education until they are 16 years old, Bachillerato, two years, which lead to
the examination to access university studies and Formacion Professional, a
formative course related to physical activities and leisure. A total of 87
professors make up the faculty.

The faculty is divided into departments, which are created according to the
different knowledge areas. We can find a Mathematics department, a Catalan
department, a Spanish department and a Foreign Languages department
among others. Each one has a variable number of members, depending on the
IES necessities.

The classrooms are equipped with a PC and a projector as well as an
interactive board. There is internet connection for the students and the
professors. The centre has a compfitedsom, with 20 PCs but it must be
taken into account that, to use it, it is necessary to book the room in advance
and there is usually a waiting list. To complete the available resources, there
are laptops to be used by the students but there is also a waiting list to use
them.

It should be noted that a large number of students come from low-income
families, as the surrounding neighbourhoods comprise working-class people,
mostly with low-skilled jobs. Such a fact implies that there is a great amount
of difficulties, in terms of economic capacity of the families, level of interest
in their sons' education and the existence of unstructured families. The faculty
has to deal with those problems while trying to properly teach their students.
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Figure 1- Location of Palma within Mallorca. Source: IDEIB, 2022

Figure 2- Location of the IES Son Rullan in Palma. Source: Google Map&. 202
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3. ICT applications before the pandemic
3.1 Management platforms and communication tools

Before the arrival of the pandemic, the most common tool used by the staff
was the GestIB application, developed by the Education Ministry of the
Balearic Islands (Figure 3).

Despite being the only official application, it was sparingly used by the
WHDFKLQJ VWDII WV PDLQ XVHV ZHUmhytRe¢HFNL Q
at the end of the evaluation term and, finally, registering the arrival and
departure of the professors on each working day. Another available option of
GESTIB consisted of texting families and using it as a communication
network, but few families had full access to the application and a phone call
was easier to establish contact when needed.

Figure 3- Screenshot of the GestIB application
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Regarding the communication with students before the COVID outbreak,
few professors used Google applications, such as Gmail or Meet. The main
reason is that their use was not compulsory andttatasce meetings in class
or afterwards were commonly used. Another aspect to take into consideration
is that the Moodle platform was being used in some centres and by some
professors, thus creating some confusion about which platform was the best
option to be on hand.

When the lockdown arrived, there was the necessity of establishing a quick
communication tool and the IES decided to use Google Classroom for that
purpose. It was clear from the start that there were problems related to the
lack of technological formation from the part of professors but also of
students, while the situation was exacerbated by the lack of technological
means in many families. The IES Son Rullan created an ICT commission,
formed by five professors, to help with the implementation of all of those
applications. One of the most important actions was to teach how to use a
video call system to allow direct and live contact between students and
professors.

3.2 Geography and History

Geography and History are both subjects within the educational system
and, at the santeme; this isapart within the societal system. However, while
society has evolved, the teaching of Geography and History hassrictill
has a large theoretical corpus, which is related to the difficulties that exist to
develop practices in the real space, away from the classroom (Graves, 1985).

The arrival of the new technologies allowed us to move some reality, in
terms of space, to the classroom. The use of educational videos from Youtube
and other websites and applications like Google Maps allows a closer contact
between theory and reality.

Even so, the broad knowledge of the subjects, which ranges from
worldwide to regional and even local topics, makes it difficult for the teaching
staff to adjust contents and class time. Another hurdle is the capability of
professors in terms of ICT use, as a large number of them are over 50 years
old and are not able to use new technologies as younger professors do, as they
usually have had some kind of ICT experience during their graduate studies.

Taking all of the above into consideration, the ICT use before the
pandemic was low amongst Geography and History classes. Practical
research was devoted to field trips of small duration (from three to six hours),
where the professor taught about the geographical or historical relevance of
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the visited area and students usually had to complete worksheets or answer
guestions in-situ. There were also cooperative works within the classroom but
again the use of computers and presentations using applications like
PowerPoint or Prezi were the only ICT-related activities developed.

In some cases, professors used web platforms like Moodle where students
could consult notes and presentations as well as they sometimes had to
complete tests. In addition, gamification was on hand, with applications like
Kahoot or Quizlet, to lure the students into specific parts of the course
syllabus.

3.3 Physics and Chemistry

,Q WKH HDUO\ V VFLHQFH WHDFKLQJ FRQVL
UubvD” 3LQNHU TXRWHG E\ 6ROEHV , W
should be based simply on attending classes and doing repetitive tasks.
However, as soon as other kinds of questions, different from those worked in
class, were introduced, a serious misunderstanding of some of the most
fundamental scientific concepts was revealed, even those, which had been
insistently practised. In addition, it was found that these "conceptual
mistakes" (so-called at first) were not unusual errors, but were shown as
ingrained ideas, similar in students from different countries, inconsistent and
resistant to being replaced by the scientific knowledge of the usual education
(Pinto, Aliberas & Gomez, 1996). This problem of conceptual learning led to
thesoFDOOHG *FRQVWUXFWLYLVW YLHZ RI OHDUQL
of students is considered as the starting point for a meaningful learning
(Ausubel, 1983, quoted by Rayas, 2004).

a) Experimental work

The proposal of experimental activities is one of the most obvious
WHFKQLTXHVY WR HQVXUH D FRQVWUXFWLYLVW Y
ZRUN" LV XQGHUVWRRG DV DQ\ DFWLYLW\ WKL
materials, objects or organisms in order to observe and analyze phenomena
(Sanmarti, 2002). Therefore, from this point of view, practical work can be
done in the laboratory, in the classroom or in the field.

Before the COVID-19 pandemic started, in IES Son Rullan, almost all the
experiments were conducted inside the high school's own laboratory. Thus,
ICT applications were just taken into account in the final phase of the
research: spreadsheets to analyse or present the experimental data, text
documents to make lab reports or presentations to exhibit the research results.

b) Cooperative work
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Apart from experimental work, cooperative or collaborative work applied
to science teaching is an ideal situation to reinforce the three fundamental
levels of learning: knowledge (acquisition of concepts), skills (social, mental
and working skills) and attitudes (entrepreneurship, innovation, organization
of time...). As with practical work, cooperative work would be considered one
of the most effective learning methodologies within the constructivist vision,
as it is an excellent opportunity for students to practice what they are trying
to learn and to bring out their previous ideas (Gorchs, 2009).

Before the pandemic, the use of this kind of active methodology was
relatively easy. In general, it was not strictly necessary to consider the use of
any ICT applications to carry out an activity based on cooperative work.
Sometimes, Google environment tools, such as its word processor or its
presentation creator, could be proposed to facilitate the development of
products shared by several students at once. Besides, getting heterogeneous
groups of students who could interact and cooperate with each other was as
simple as rearranging classroom furniture.

3.4 English

English as a Foreign Language (EFL) is a compulsory subject included in
the Spanish educational curriculum, both for the obligatory levels (primary
and secondary education) as well as for the upper non-obligatory stages
(baccalaureate and some vocational studies).

Nowadays, the development of the linguistic competence in a foreign
language appears crucial to adapt our students to an increasingly globalised
society, characterised by global exchange, the mobility of citizens and the
development of the technologies of information and communication.
Considering this, the teaching-learning methodologies in the subject of
English have evolved during the last years towards a owongetenciahrea,
thus reinforcing the role of the communicative skill and including
progressively the use of technological resources.

Before the pandemic, ICT tools were already on the rise at the educational
level and this fact was naturally influencing many aspects of the teaching
language process. The use of new technologies in the English classroom was
VKRZLQJ VHYHUDO EHQHILWY LQ WKH LQFUHDVH
and motivation and in the wider variety of resources for teachers to apply in
WKHLU OHevVimptegentation of ICT will lead to variety in English
content, contexts and pedagogical methods in the teaching environment. ICT
makes English language environment interactive, flexible and innovéative
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(Qin and Shuo, 2011; quoted by Cakici, 2016). The versatile character of the
subject favoured the introduction of new resources and methodologies,
mainly on the part of innovative teachers with a desire of changing the
approach to teaching a foreign language. Nonetheless, even though the
introduction of innovations was gaining ground, it was still far from being
adapted to our daily basis in the classroom.

Overall, the technological equipment implemented before the pandemic
consisted of:

- 7KH WHDFKHUYV FRPSXWHU FRQQHFWHG WR
speakers to develop explanations, project PowerPoint presentations, show
VLGHRY UHFRUGLQJV«

- A digital interactive whiteboard and an overhead projector.

- 7TKH LQGLYLGXDO VWXGHQWVYTY FHOO SKRQH)
occasions to look up information on the internet or words in the online
dictionary.

Even though it is true that several teachers were already implementing new
tools and methodologies into the EFL classroom, many teachers remained
sceptical about changing their teaching focus. It was also favoured by the
difficulties for introducing new technologies at the school, which counted
with few technological resources, a deficient system of internet connection
and students with economic difficulties to access the internet from home. As
a result, those teachers who tried to introduce innovative resources into the
foreign language classroom had to put a great deal of effort to overcome all
these obstacles.

4. Applications during and after the pandemic lockdown
4.1 Geography and History

Once the pandemic caused a lockdown, first thought to be for 15 days, it
was decided by the Education Ministry that professors should provide online
classes and activities. In our case, as stated before, the IES decided to use the
Google Classroom app to maintain the communication. Before the start of
school year, 2019-20, as a department it was agreed to use Classroom as a
communication tool with students, where syllabus and activities would be
uploaded, even if it were not compulsory to be used by all students.

Once the lockdown became a reality, the need to use the app for all school
related activities showed the failure of the system. During the first weeks,
meetings were scheduled using the Meet application but turnaround was
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small, as a large number of students did not have full internet access from
home and/or did not have computers to be utilized. It was clear that doing
online classes was not a possibility, as the students left behind were more than
the ones being attended.

The solution was to use the Google Classroom as a tool to upload contents
and activities and to solve doubts once the students had finished their
assignments. When it was time to mark students at the end of the year, the
guestionnaires of Classroom appeared to be the best option.

When the next school year, 2020-21 started, it was senapresencial
basis; students attended class one day at the IES and remained at home the
next. As it happened during the lockdown, the differences between students
with access to resources and those without were evident from the start and,
again, it was decided to use the Classroom app to assign activities and assess
results (Figure 4). Students staying at home had to work to be able to follow
the courses when they were attending the IES. As it happened during the
lockdown, the intent of developing online classes was a failure, as a large
number of students could not connect from home, usually for the lack of
proper tools such as computers or laptops. In fact, there was an important
number of pupils using cell phones to connect with the classroom and do their
assigned activities.

Figure 4- Screenshot of the Geography Classroom 2020-2021

Regarding practical activities, it was impossible to have the students
together due to the necessity to maintain social distance, so the use of cell
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phones was a solution. The students worked in groups but from their seats or
worked remotely from home, when they were to stay there. Clearly, it was
not the best solution but it allowed working on practical exercises and
developing cooperative teamwork.

As going out of the classroom for field trips was not allowed, the use of
live video feeds and applications such as Google Maps allowed students to
VHH 3SDOPRVW 2UHDO H[SOD @risWhiR QtingRn clads H V\C
or at home.

Once the 2021-2022 school year started and students returned to classes
on a daily basis still keeping regulations such as masking or social distancing,
the department decided to continue using the same teaching approach, with
the Google applications as a tool to teach and communicate with students, and
the GestIB to communicate with families. Day by day activities are defined
by the current situation, as in some cases, a large number of students are
missing classes as they are confined at home so online lessons and tasking is
the most common option nowadays.

A wider use of applications like Kahoot and Quizlet is also common, to
introduce gaming into lectures and increase the student interest. Now that the
use of mobile phones is allowed within the classroom, it is easier to develop
tasks that allow students to play and learn at the same time. To introduce
topics, tools such as Creately or LucidChart are being used in the classroom,
facilitating the interaction between students and professors.

4.2 Physics and Chemistry

a) Experimental work

During the March - June 2020 lockdown, as well as during the following
school year (2020-21), it became impossible to perform, physically, any
experimental work, due to the new regulations about security distance
between students. In addition, in many cases, the Physics and Chemistry
laboratories had to be temporarily transferred to other didactic departments,
since more classrooms and spaces were required to allow the blended-
learning system.

Fortunately, many digital resources and ICT applications can be found on
the Internet to make this up, such as virtual labs. According to Deel@hg
(2013), a virtual laboratory is understood to be a computer simulation in
which the activity to be carried out by the user is similar to that which should
be carried out in a real laboratory, but which does not necessarily reflect the
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reality of a real lab. Virtual experiments can be adapted to see, for example,
phenomena that would not be observed in a physical laboratory.

Virtual labs have a number of advantages over physical labs. First, virtual
laboratories are ideal for very abstract phenomena or for those that cannot be
VHHQ ZLWK D QDNHG H\H VWUXFWXUH RI DW
availability of space, materials and equipment is obviously unlimited. In
terms of safety, there are no risks and their cost is usually more profitable
than traditional practical work. However, they have some disadvantages: on
the one hand, they are not so favourable for the development of practical
skills, since in a physical laboratory students have to pay attention to the
assembly of equipment and materials and, on the other hand, they do not place
so much emphasis on hygiene and safety measures.

Currently, the range of available virtual labs is quite wide. Take as an
example the comparative table (Table 1) prepared by Padilla (2021), where
you can see the main differences between some of these platforms:

- Go-Lab: https://lwww.golabz.eu/labs

- Educaplus: https://www.educaplus.org/

- PhET: https://phet.colorado.edu/

- OLabs: http://www.olabs.edu.in/

- Labster: https://www.labster.com/

- Chemcollective: http://www.chemcollective.org/

- Labovirtual https://labovirtual.blogspot.com/p/fisica.html

Tablel1-&RPSDULVRQ RI GLIITHUHQW YLUWXDO ODERU

Lab name | Go- | Educaplu| PhE | OLab | Labste | ChemCollecti | Labovirtu

Lab | s T S r ve al
General info

Language | E, Sp E, E E, Sp E, Sp, C Sp
Sp, Sp,
C C

Research | Ph, | Ph, Q, + | Ph, Ph, Q,| Ph, Q,| Q Ph, Q

field Q, + Q,+ |+ +

Grade P,S,|P,S,B P, S,|S,B |[S,B,U S, B S, B
B B

Free Yes Yes Yes | Yes No Yes Yes

Technical aspects

Digital PC |PC, T,M|PC, | PC PC PC PC, T, M

devices T, M

Online Yes Yes Yes | Yes Yes Yes Yes

access

96



Design 2D 2D 2D 2D 3D 2D 2D
Username | No No No No Yes No No
Experiment| Bot Both | Both | Real | Both Real Both
S h

Assessmen| Yes No No Yes Yes Yes/No No

Note. The language row shows the language in which the simulation can be
found: E. English; Sp. Spanish; C. Catalan. In the research field, there are the
subjects treated by the virtual laboratories: Ph.D. Physics; Q. Chemistry; +. Other
fields of research other than physics and chemistry. The following row refiects t
grades to which the laboratories are directed: B. Baccalaureate; P. Primary
education; S. Secondary education; U. University studies. The digital dewees ro
shows the electronic devices that can be used: M. Smart mobile; PC. Computer; T.
Touch tablet. The username row indicates whether you need to registerds thec
virtual labs. The experiment row specifies whether the simulations show practices
that can be performed in a (real) lab or whether they include variablesulthbnty
be performed in a virtual lab (impossible), or both. The last row (asse3smen
indicates whether the virtual lab allows you to evaluate tasks automatically.

The most used platforms at IES Son Rullan during lockdown (March -
June 2020) and during the 2020-21 school year were mainly: Labster (Figure
5), PhET and Educaplus.

Figure 5- Labster (2022). Virtual practical [Image]. (https://www.labster.chm/

b) Cooperative work and development of other active methodologies.

As well as with experimental work, collaborative activities had to be
transformed after the COVID-19 pandemic. As it has been stated before, IES
Son Rullan adopted a blended learning system, so new interaction formulas
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between students had to be designed in order to guarantee an equal and
synchronous access to school tasks.

In Physics and Chemistry 3 0 L U R wasStBe platform which best fitted
WR WKLV VLW X Digual Bollaborativéviditebhdardthat can be used
online (Figure 6). It allows inviting other users to the same session-class and
carrying out a videoconference with them. Besides, a large group of people
can be split into several smaller groups, so each of them can perform a
particular task autonomously, and then reconnect again with the entire group-
class. The resulting whiteboard is shared and everyone can write on it,
encouraging brainstorming, taking notes, keeping track of what is being
written, and so on.

Figure 6- A personal dashboard in Miro app (https://miro.com/app/dashboard/).

Despite the use of these advanced ICT tools, very soon after the pandemic
VWDUWHG WKH VWXGHQWVY GHFUHDVLQJ LQWH
advantages derived from fateface teaching (better attention to diversity,
TXLFN FRPPXQLFDWLRQ FORVHU UHQ@pbylaRQVKL
blended learning system. For this reason, other active methodologies, such as
gamification and game based learning (GBL), were brought into the Physics
and Chemistry class. Gamification consists of applying mechanics and
dynamics, which are common in board games or videogames in a non-play
HQYLURQPHQW DV D FODVVURRP )RU H[DPSOH
students when they do their homework correctly is possible so they can use
WKHVH SRLQWYVY WR EX\ UHZDUGYV ambkaDaWaJL Y H
written test. On the other hand, in game-based learning, concepts and
procedures are acquired directly through board games or digital games. For
example, the popular game "Battleship” can be versioned by using a periodic
table as a board, marking the coordinates of the missiles by using the name of
chemical elements. Thus, all these games can be used online as well.

One of the examples of GBL which worked best, during and after the
pandemic, were the digital escape-rooms or educational breakouts. In an
escape-room, students must solve a series of challenges or missions related to
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the subject in order to achieve a final goal (opening a lock, uncovering a
FORVHG ER[ JHWWLQJ DQ REMHFW« 'LITHUHQW
other through an immersive story and many of them have to be solved as a
team. An example of a digital escape-room created for the purpose of Physics
and Chemistry is shown on Figure 7.

Figure 7- Part of a breakout created to study Hydrostatics [Screenshot]. Sddmrey,
2021 (https:/ffisquiris.wixsite.com/elinstitutodepapel/c3}1-2

Both types of methodologies allowed students to become more motivated
and more willing to work on the subject. Given the good results, during the
current academic year (2021-22), the teacher decided to continue using these
active methodologies.

4.3 English

As it has been stated above, with the arrival of the pandemic and the
consequent lockdown, the educational system had to assure the access to
education of all students in a new scenario. Both teachers and students had to
tackle an improvised online education, many without being technologically
prepared and without having the necessary tools to face virtual lessons. This
portrayed the deficiencies of education in terms of ICT resources and
technological training.

As regards the English subject, the department decided to use Google
Classroom as a platform of communication between students and teachers. It
became truly useful for both: for teachers because it allowed them to post
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tasks with the possibility to attach documents, and for studenthey
received an immediate alarm on their mail notifying a new task had been
uploaded. Once completed the task, students had to send it through the same
platform and receive a correction from the teacher. Communication between
teacher and students was mainly carried out through Google Classroom, but
other tools were also applied, including Gmail and GestIB (a program of
educationalPDQDJHPHQW IURP WKH %DOHDULF ,VODC
and University), the latter used to a large extent to contact with the families.

Another aspect teachers had to solve during the lockdown was how to
evaluate whether students had acquired the contents of a unit. Through
Google Classroom, it was possible to create Questionnaires, scheduled and
with a variety of questions which ranged from multiple choice to questions
requiring short or long answers. Once the time to do the questionnaire had
expired, the teacher received a summary with all the students' answers and a
graph with the results, as well as the punctuation each of the students had
received. The disadvantage of using this platform was, on the one hand the
difficulty of some students to have internet access at a specific time of the day
to do the exam, and on the other hand, the failures on the internet connection
some students had to deal with while completing the questionnaire.
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Figures 8 and 9 Screenshot of a Questionnaire from the English Google Classroom
20192020.

Furthermore, if we take into account the communicative character of the
ODQJXDJH LW EHFDPH FUXFLDO WR DVVHVV WKF
the resource Meet was highly used to do video calls with students and,
therefore, develop oral activities. They were allowed to prepare oral activities
either individually or in pairs, in both cases using different online resources
like Google Drive for presentations or Canva to create posters, which had to
be presented afterwards in front of the teacher, with a previously prepared
speech and developing their foreign language abilities. In addition, other
activities included recording videos about a certain topic or creating an
animated video using the application Powtoon, which offered the possibility
to insert their own voice to an animated character. ICT tools like these
GHPRQVWUDWHG DQ LQFUHDVH LQ VWXGHQWVTY |
as they were allowed to create their own virtual material, inserting images,
audio, animation and video clips.

In the two school years that have followed the pandemic lockdown (2020-
2021 and 2021-2022) the ICT tools aforementioned have been implemented
into the English classroom. Students have already been accustomed to using
platforms like Google Classroom to receive and post tasks and Gmail to
communicate with the professor. These platforms have been helpful for those
students who have been confined at home for a few days, since they have
been able to follow the lessons from home and participate in the learning
process. However, it must be noted that the problems of connectivity and lack
of technological devices like a computer with internet access or a mobile
phone on the part of some students continue to be present today.

The benefits of applying ICT tools in the English classroom seem to be
directing education towards a new scenario. Information and Communication
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THFKQRORJ\ KDV HQKDQFHG WKH GHYHORSPHQW
FRPSHWHQFH DQG KDV ERRVWHG WKHLUALQYRO
dynamic class environment makes teaching more flexible and adaptable and
creates classes featuring activities and tasks such as project work,
cooperative learning and peer tutoring that allow students to develop and
control their learning, thus leading to a less teacher-dominated learning
environment and encouraging personal initiatives and more individualised
learning.” . DiM \ét al., 2007, quoted by Azmi, 2017). Despite all its
advantages, the challenges and barriers teachers face seem to hinder this
process of change towards a more innovative, student-centered learning
environment.

5. Results and conclusions

The ICT implementation in secondary schools shows a wide variety of
results, mostly related to the societal and economic situation of the students
and their families.

In that sense, the IES Son Rullan is a perfect example of a centre located
in a low-income neighbourhood, with a large number of students that are not
properly equipped with home internet or computers. Even though the
Education Board and the IES provided laptops to students in need, the ICT
gap is really large and increasing even today. Obviously, the presented
situation is not representative of all the schools located in Palma or Mallorca.
The social and economic trends affecting each centre, as well as the
LPSOLFDWLRQ RI SDUHQWVY DVVRFLDWLRQV DQ
influences the implementation of ICT resources.

Amongstthe positive aspects of ICT implementation, the personalization
of the education stands out as a main thing. The possibility to fulfil activities
online and the immediateness of the e-mail communication are some of the
advantages of such application. On the other hand, as stated before, the digital
gap is becoming a reality that should be addressed as soon as possible by
educational authorities.

The use of video calls to teach has become common and nowadays, once
a student must remain at home due to health problems, he can attend online
classes, something almost impossible two years ago. Also common is the use
of an application, in that case Google Classroom, to upload syllabus and tasks,
as well as a tool to assess students and contact them if necessary.
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Technology makes learning easier and more interesting and allows the
acquisition of objectives but there still exists a lack of competence and
training on the part of both professors and students.

In that sense, one of the negative aspects of ICT is related to the lack of
technological capabilities of the teaching staff, widely recognized across
Spain (Fernandez-Cruz and Fernandez-Diaz, 2016). The option of voluntary
workshops is not a solution and there is a need for an increase of financial
support, both for schools and staff.

Future can be bright even if it is a result of the Covid pandemic
Nevertheless, there is clearly a necessity of greater and better cooperation
between all those involved within the education system: administrators,
professors, parents and students.
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6. FLOODUP, a citizen science project to increase flood risk
awareness and collective knowledge

Montserrat Llasat-Botij Maria Carmen Llasat

Abstract

In recent years, there has been a growing demand to strengthen the
connection between science and citizens, either through knowledge transfer
or through co-participatory and co-creative processes. The goal is to ensure
that the benefits of any knowledge gained reflect back on society and, in turn,
that citizens become more involved in knowledge generation and more
empoweed In this context, this article analyses the importance that this two-
way exchange can have when dealing with flooding. To do so, the article
focuses on floods in Catalonia (northeast Spain) and on the development of a
methodology to encourage this exchange through the FLOODUP application,
used mainly as a citizen science tool. This paper presents the adaptive
learning-while-doing approach of the FLOODUP project in each of its three
phases. The floods in the Maresme county in Catalonia during October 2016
are presented as a case study. In this case, citizen participation through
platforms such as XOM, Meteoclimatic and FLOODUP allowed a better
diagnosis of the event.

Keywords: Floods, citizen science, resilience, Catalonia, FLOODUP

1. Introduction

According to theEM-DAT database, 951 natural disasters occurred in
Europe between 2001 and 2020 related to the weather. 41% of these were
floods, which caused 2,142 fatalities, followed by storms (27%) and extreme
temperatures (23%). Floods are the type of natural disaster that affect the
highest number of people: more than 6.6 million people were affected in
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Europe over this 20-year period (CRED, 2021). The floods recorded in July
2021 in Germany and Belgium caused 200 fatalities and $20 billion worth of
damages. In Spain, between 1971 and 2020 3tieurance Compensation
Consortiunm’ (Consorcio de Compensacion de Segu@SS) paid more than

% billion (updated for 2020) in damages by floods, a figure that represents
more than 60% of total insurance claims (CCS, 2021). These numbers show
the significance of floods in Europe and their consequences.

The impact of these disasters is related not only to their frequency and to
magnitude, which depends on hazard conditions, but also on the vulnerability
and exposure (Meret al, 2021; Kreibichet al, 2017). Consequently,
knowledge of these components is very important to improve resilience and
preparedness. In recent years, advances have been made in the investigation
of these events from different approaches (Barredo, 2010; Pegtuat)

2019; Bloschlet al, 2019; Di Baldassarret al, 2013). In particular, the
response of the population and their capacity to deal with natural hazards is
important to reduce the impact of disasters (Moser, 2014). For this rgason,

is so important to improve awareness among the population and engage them
in prevention actions. For example, understanding meteorological warnings
determines the response of the populatiois understanding is not complete

if the phenomenon is not well known. On the other hand, it has also been
observed that citizen participation improves the response to emergencies, as
well as their prevention and recovery, since citizens feel empowered and
capable of making proactive decisions. For this reason, greater importance is
being given to the participation of the population in coping with natural
hazards (Feketet al,, 2021; Starkewt al., 2017).

The content of the paper is structured as follows: Section 2 presents the
area of study (Catalonia, northeast Spain) the floods database INUNGAMA
in this region, and the spatial distribution of flood events for the 1981-2020
period. Section 3 addressthe application of citizen science to increase flood
risk awareness and collective knowledge; Section 4 continues with the
presentation of a case study; and lastly, Section 5 presents the conclusions.

2. The importance of floods in Catalonia
2.1. Area of study
Catalonia is in the northeast of the Iberian Peninsula and covers an area of

31,895 km (6.3% of Spain). The French border is located at its northern edge,
this is, the Pyrenees Mountain Range, while to the south is the Iberian
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Mountain System. This already complex orography is rounded off with the
Pre-Coastal Mountain Range and the Coastal Mountain Range, which both
lie parallel to the coastt AAWKH SRSXODW L Ra@ritMturg lA@IL D Q F +
livestock have reduced, the population inland has decreased, and people have
moved to coastal municipalities. Consequently, out of a population of
7,522,596 (IDESCAT, 2016), 3,239,337 inhabitants live in the Metropolitan
Area of BarcelonaArea Metropolitana de Barcelopaor AMB), which
covers 636 krhand frequently experiences heavy rains. The majorityi®f th
population is concentrated in the municipality of Barcelona (1,608,746
people), located between the Besos river and the Llobregat river, the Coastal
Mountain Range and the Mediterranean Sea.

Catalonia is divided into two main large hydrological regions (Fig.1). The
first region (16,423 k) is within the Autonomous Community of Catalonia
(the Catalan government managé@saitd includes all the Internal Basins of
Catalonia. The second is part of the Ebro Basin (85,534 &l less than
25% is in Catalonia), and is managed by a consortium of regions in different
Autonomous Communities under the umbrella of the Spanish government
Although this division between different administrations does not affect the
INUNCAT flood prevention and management plan (DGPC, 2017), which
depends on Civil Protection, it does hinder the exchange of basin data (flow,
precipitation and so on) and communication to the population.

Figure 1 Map of Catalonia showing the toponyms and locations cited in the text (Source
Llasat et al., 2014).
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2.2.Floods in Catalonia

The proximity to the Mediterranean Sea, coupled with these orographic
characteristics, results in torrential rains developing that result in frequent
flash floods and urban floods, mainly in summer and autumn (Llasat et al.,
2016). In general, these floods affect the coast, where most of the population
lives. The number of residences in flood prone areas and the lack of
knowledge of flood risks by a large number of the population are the main
reason for economic and human losses. The Spanish public reinsurer, the
,QVXUDQFH &RPSHQVDWLRQ &RMQO/mMillibW(Nades SDLG
updated to 2020) (CCS, 2021) in compensation for flooding during thetx1996
2020 period. Approximately one-third of the floegisodes affected the
counties of Maresme, Barcelonés and Baix Llobregat, which belong to the
Metropolitan Area of Barcelona (Fig. 1).

Floods in Catalonia are usually surface water floods, which means rainfall-
related floods (Bernet et al., 2017), including pluvial floods but also flooding
from sewer systems, small open channels, diverted watercourses or
groundwater springs (Falconer et al., 2009). The presence of the coastal
mountain range encouragebeavy rainfall to develop which in turn results
in flash floods and urban floods. They take place in ungauged catchments or
in urban environments where there are no measurement stations. Therefore,
there is usually no hydrological information on these floods. This lack of
information and the need for this information in order to reconstruct historical
events is one of the main reasons to call on citizen contribution.

Despite the fact that flash floods are usually local and do not cause
significant damage, in some cases they can be catastrophic. The most severe
flooding episode in Catalonia took place on 25 September, 1962, in the Besos
river basin, in Valles Occidental county, to the west of Barcelona. There were
815 casualties and more th&#00 million (adjusted to 2020) in direct losses,
which were the result of heavy rains (212 mm in less than 3 hours) that led to
river floods to levels not seen in 200 years (Martin-Vide & Llasat, 2018), and
were also caused by high levels of exposure and vulnerability. It was also the
result of an over occupation of flood zones by migrants that arrived in
Catalonia in large numbers from other Spanish regions to work at the
booming textile industry, the absence of flood prevention and management
plans, and the poor weather foreaagtools at the time. Compad with the
flood event of 10 June, 2000, under similar hazard conditions, there was a
considerable improvement both in exposure (less population density due to
the textile factories closing down), and vulnerability (improved protection
and flood prevention plans and early warning system, together with the

109



creation of Civil Protection(Kreibich et al, 2017). However, a field visit to
residents who currently live near the rivers that flooded in 1962 shows that
they no longer feel at risk due to floods, and vulnerability has again increased
(the 3€vee paradigm" that creates a false feeling of security, Di Baldassare et
al., 2018). On the other hand, a post-event analysis carried out recently
(Martin-Vide & Llasat, 2018) that includes more observations, has shown that
initially estimated discharges were 2 to 4 times greater than the approximate
rainfall-based water discharges. This fact justifies the benefits of collecting
more information from pictures, witnesses, and so on. This flood event is an
example of the dual benefits of the application of citizen science to floods:
greater risk awareness, better events reconstruction.

An analysis of historical floods since the'™dentury shows a growing
trend in so-called extraordinary floods in Catalonia (Llasad., 2005, 2014;
Barrera-Escoda & Llasat, 2015). This trend, which began in the nfid-19
century, has mainly been attributed to greater occupation of potential flooding
areas and to the alteration in land use. Future scenarios show an increase in
flood damage (Cortest al, 2019), which is partially justified by the increase
in short but heavy rainfall events (Llastal, 2021). The last catastrophic
floods recorded in Catalonia, known as stotrhO R UNel2"a good lesson
for the population on how climate change could produce more severe
compound events than in the past (Canals & Miranda, 2020). The problem,
however, is that we are in a so-called liquid society (Bauman, 2000), in which
news and events are easily forgotten. One of the objectives of FLOODUP is
to awaken historical memory on what floods meant for the region historically
and what measures have been developed and can be applicable to mitigate
their impact.

2.3.INUNGAMA database

In addition to post-event analysis through surveys (Buah, 2014), press
and internet plays a major role to collect risk data. Press is also very useful
for the reconstruction of episodes and for the completion of serial episodes
(Bayés Bruiiokt al, 2003; Llasagt al, 2009b; Petrucci, 2012). Press reports
and other sources such as insurance companies or official reviews allow us to
fill in data when there is not enough instrumental information. They are also
useful to compare with available information, and to have a detail of flood
impacts through photographs and videos. The media is the best source when
there is interest in creating a systematic database with all the floods recorded
over a long period in a broad region, including floods that occurred in
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ungauged catchments, as it contains daily and continuous information over
long periods. For episodes prior to the presence of newspapers, it is possible
to resort to historical archives.

In 2000, a historical flood database began to be created by the GAMA team
in the context of the European SPHERE project (Bestital, 2004) using
critena to classify floods based on damage descriptions (Lé&dsat 2005).

This criterion is applied in the present paper. The compiled information
comes from historical archives (for the oldest events), press news, technical
reports, and scientific articles with a view to collecting sufficient rigorous
information to characterise flood events and their impacts, as well as to
analy® trends in the context of risk change. The result was INUNGAMA, a
flood database in ACCESS connected to a GIS (Geographical Information
System), which in 2007 contained 217 flood episodes for the 1901-2000
period (Barnolas & Llasat, 2007). A posterior analysis of the systematic
period 19812010 (Llasatt al, 2014) showed that, from 219 floods recorded
across the region on this period, 11% of them were catastrophic, 53% were
extraordinary, and the rest only produced minor damages. The reader can find
more information about the classification criteria and methodology in Llasat
et al. (2013, 2016). INUNGAMA is part of the Mediterranean database on
catastrophic floods, FLOODHYMEX (free access in
https://mistrals.sedoo.fr/?editDatsld=1150&datsld=1150&project_name=MI
STRALS). This database is updated continuously. Figure 2 shows the number
of catastrophic flood events recorded on a municipal scale over the last 40
years. The maximum frequency corresponds to the coastal region where the
three components of risk, hazard, vulnerability, and exposure are at their
highest (Llasagt al, 2016).
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Figure 2- Map of the number of catastrophic flood events that have affected each
municipality of Catalonia from 1981 to 2020.

It should be said, however, that despite the systematic search for
information, there are still notable uncertainties about the date, location, and
damage of the floods, which can be reduced with the collaboration of the
population.

3. The application of citizen science to increase flood risk awareness
and collective knowledge

3.1. Citizen science

Over the last few years, new technologies have developed that allow the
emergence of collaborative and participatory projects in which citizens
contribute to scientific research, for example through their data and
REVHUYDWLRQV LQ ZKDW LV NQRezQl, RO20;3FLWL
Vohlandet al, 2021). The concept of citizen science is very broad and there
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are different definitions forit 7KH 3*UHHQ SDSHU RECRLWL]HCQC
SC, GHILQHV LWCibz¢n SRi€nCeRe&leVs tG the general public
engagement in scientific research activities when citizens actively contribute
to science either with their intellectual effort or surrounding knowledge or
with their tools and resourcées 7KH (XURSHDQ &RPPLVVLRQ
D V dbiedtific work undertaken by members of the general public, often in
collaboration with or under the direction of professional scientists and
scientific institutions (XURSHDQ & R®B)LMMIerRQal. (2015)
synthetises the work of different researchers and conclMlds Ditizer?
science is a form of collaborative research involving members of the public:
volunteers, amateurs and enthusiasts. It can be thought of as a form of
animate crowdsourcingt RU pSDUWLFLSD Wit &ctivelyw LQJ v
involves citizens collecting or generating data. Hardware sensors can be used
by citizens to collect data, but citizens themselves can also be classified as
HYLUWXDO VHQVRUVY E\ LQWHUSUHWLQJ VHQVRI
With these definitions in mind, citizen science comprises a broad series of
adivities and practices with the common thread of non-specialist citizens
taking part, in an active and meaningful way, in tasks in a scientific project.
In Spain, there are an increasing number of projects of this nature, as shown
by the Observatory of Citizen Science (lbercivis, 2021) and the Citizen
Science Office of Barcelona (Ajuntament de Barcelona, 2021). Along these
lines, the review paper by Buytaert et al. (2014) shows how citizen science
can be applied in hydrology and water resources and, contains some mentions
of how it can be applied in relation to flash floods.
Citizen science presents an opportunity to increase the information
available, improve awareness, prevent flood risk, and mitigate its impact.

3.2. FLOODUP

FLOODUP is a citizen science project developed by the authors with the
aim of improving the awareness among the population about natural hazards
(mainly floods) and climate change, while increasing the information
available to researchers (Llasat-Bogjaal, 2019).

The aim is to create, in a collaborative way, a map of the main impacts of
natural hazards and climate change, as well as areas for improvement and
ways communities are adapting. To achieve these objectives the main tools
developed have been a Mobile Application (Floodup) and an online platform.
Through this App, users can provide information on observed phenomena and
the damages caused; observations of bad practices or places that could be
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particularly affected in the case of floods or other natural hazards;
observations related to adaptation, such as traditional local prevention
measures, protection infrastructure, or new proposals such as Nature Base
Solutions. (Llasaét al, 2020).

The citizen science projects are dynamic and must adapt and evolve
attending the social and scientific challenges. Considering that this book deals
with new scientific methods for the Anthropocene related with Information
technologies and social media, the following paragraphs show the three
phases of FLOODUP, with the challenges and lessons learned. The
FLOODUP project started in 2014 with the support of the Spanish Science
and Technology Foundation (FECYT, FCT-14-8681). At first, it focused on
flooding, but now it has been expanded to a wide range of
hydrometeorological phenomena (droughts, storms, landslides, etc.), and
includesD FDWHJRU\ Rl 3RWKHU" WR DFFRPPRGDWH
participants wish to send for research purposes.

3.2.1. Start of the project (2015-2017)

The project was founded with the aim of being a scientific dissemination
project with a component of citizen science. During this phase, the first
mobile application was developed and launched, alongside a website, a flood
educative dossier, and numerous educational activities andugpop-
campaigns.

The first version of the app (2015-2017 pe)iacs downloaded by more
than 1,100 people but only 27% (330 people) registered on the app. Profiles
of registered users were analysed. 70% of them were men, while 23% were
women, and the remaining 7% were institutions and entities. As for their
origin, 74% of users came from Spain. 5% of all registered users were citizens
of other European Union countries (Germany, ltaly, France, Hungary,
Slovakia, Bulgaria and Austria), while 8% were from countries outsigle th
EU (mainly countries from South America like Colombia, Argentina, Perq,
Uruguay or Meéxico, but also people from Nigeria, Burkina Faso, India,
Indonesia, Malaysia, Saudi Arabia, Kazakhstan and Canada). The origin of
the remaining users is unknown (Fig. 3). As for users from Spain, Catalonia
had the greatest share of users out of all the Autonomous Communities, with
46% of the total number of users.
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Figure 3 -Profile of users registered in the FLOODUP app according to gendej (left
and origin (righ).

Over 700 contributions were collected through the different channels in its
first phase. Through the app, 263 observations were uploaded and validated,
out of which the most important share (59%) were connected to flood
observations, followed by the category &fther phenomena(23%), in
which a significant proportion were storms and hail. The rest covered other
observations (8%), vulnerable areas (5%) and historical flood memory (5%).
47 episodes of flooding (3 located outside Spain) and 35 episodes of other
phenomena were identified too. Most observations were images of events
(heavy rain, floods, etc.) that were going on at the time, although events from
previous years were also uploaded. This information was useful in completing
some episodes of the INUNGAMA database. Another result of this first phase
was the information collected on the October 2016 flood event (see Case
Study).

In summary, the main objective of the project in this phase was
educational, with a citizen science component, and it was more heavily
focused on floods. At thigme, there was a great growth in science education
apps. Two lessons were learned in particular: the need to register is an
obstacle to app use, and the importance of developing educational activities
to increase the projeftvhpact.

3.2.2 Intermediate phase (2017-2019)

During this phase, the project evolved, with citizen science taking centre
stage. The app did not operate during this phase, but alternative channels were
tested to encourage participation. With the goal of detecting potential
improvements to create a new version of the app, a participatory campaign
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was launched. Relevant methodology to carry out the project in secondary
schools was designed during this phase. The main objective was to gather
information about floods in local neighbourhoods and raise awareness about
natural hazards and climate change. A physical flood model that could be
taken to schools and workshops such as Science Fairs was developed (Fig. 4).
In collaboration with the flood management entity in Barcelona, BCASA,
some materials were developed to explain the risk of flooding and flood
management ithe city.

Figure 4 Physical flood model.

Another key activity in the second phase were workshops with elderly
people. These workshops, held in the city of Barcelona, worked on a map of
the environment, and gathered information on specific areas that were the
most frequently flooded, with proposals from citizens on green areas and
other measures that could reduce the flood risk. Around 40 observations were
collected, of which more than 50% were about flood events. Most people
remembered the events were the most recent or the most catastrophic, such as
the 1962 event. The rest of the observations correspondéspects to
improve” (20%) such as problems related with the drainage system or the
design of public squares, affglbbod practice$(25%) such as green spaces or
rain gardens.

The pop-up campaigns continued, and the project participated in the
FORCES project of the Barcelona Education Consortium. The project
became a member of the Barcelona Office of Citizen Science
(https://lwww.barcelona.cat/barcelonaciencia/es/ciencia-ciudadana). This
gave a remarkable boost to the project. In summary, this phase was
characterised by links with other citizen science projects through the Office
of Citizen Science. The citizen science component became more important
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and begun to be linked with research projects carried out by the group. The
educational component was not lost, and was reinforced using citizen science
as an educational strategy. The most important point learnt from this phase
was the importance of collaborating with other projects, not only to learn but
also to establish synergies between projects. It could be seen that workshops
are a good strategy to collect information, but that they require physical
supports such as models or maps.

3.2.3 Third phase (2019-present)

A new app has been developed in the context of the PIRAGUA project
(EFA210/16 Interreg V Spain-France-Andorre Programme POCTEFA 2014-
2020, EU) and a Twitter project profile has been launched (Fig. 5). In this
phase FLOODUP has been included in the Observatory of Citizen Science in
Spain  (https://ciencia-ciudadana.es/proyecto-cc/floodup/) and in the
European portal EU-CITIZEN.SCIENCE (https://eu-citizen
science/project/173).

Figure 5 -Floodup app menu and Home screen.

117



In the new version, the phenomena that can be collected through the app
has been expanded beyond floods. Some of these, such as extreme
temperatures, are phenomena that have significant media coverage and a high
social interest as we have seen in previous studies (Ldasat 2009a).
Currently, the app has almost 300 registered users. As for the twitter profile
(@floodup_UB), which was launched in September 2019, it has already
accumulated more than 190 followers and has published more than 390 tweets
(between tweets and re-tweets).

Two relevant actions can be highlighted in this phase: some projects
carried out with high school students, and post-event flood campaigns. The
last campaign was devoted to providing information about a flood event that
took placein October 2019, sharing information with citizens and develop a
co-participative project. In terms of the school projects, the curriculum
dossier for the schools has been expanded, and seven projects have been
carried out in schools. Students have contributed to this project by uploading
observations made &rainfall event was recorded near the school during the
project, good practices and problematic areas in the neighbourhood; they also
measured the rain collected and gathered information from local residents
through questionnaires. The results have scarcely been homogeneous and, in
some cases are not at all representative. This led us to debug projects to make
them easier to implement as well as more systematic. However, these
activities helped students to feel part of the project of character&ing
neighbourhood in terms of flooding and valuing the importance of their
observations.

In summary, during this phase a new version of the mobile application was
launched and continues to evolve as a school project. The project is no longer
limited solely to floods and has exp&aldo climate change. In relation to the
context, it is necessary to highlight the national and international tendency to
give more importance to citizen science with new lines of public funding.
During this stage, large events have followed in quick succession (storm
Gloria, the Covid pandemic, etavith a strong impact on society. Finally,
concepts such as the climate emergency are emerging, and the SDGs have
become popular. An important learning point from this phase has been that
post-event campaigns should be conducted as close as possible in time to the
event, in order to take advantage of mobilisation BridW LreEE@t friémory.
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4. Citizen participation in a case study: the Maresme flood event in
October 2016

The first study in Spain of an adverse meteorological phenomenon
considering information from social networks, was that of the snowfall of
March 2010 (Llasagt al, 2010). In this case, social networks were used as a
source of information to learn about the different types of population response
to an extreme weather event. Along the same lines, the article by &lader
(2021) focused on tweets collected during three campaigns to assess the
population's perception of coastal risks and climate change. In both cases, the
citizens were not aware of participating in the process, rather they veere th
object of study. In the episode analysed below, the citizens consciously sent
the information, which made it possible to improve the diagnosis of the
episode. Most of them provided rainfall data through the network of volunteer
weather observers (XOM) of the Meteorological Service of Catalonia (SMC),
and the METEOCLIMATIC network that compiles a large number of the
meteorological observations sent by professional and amateurs observers,
while a few provided images and descriptions through FLOODUP.

Between 12 and 14 October 2016, there was intense rainfall that had a
particularly significant impact on the Maresme region (Fig. 6), where most of
the streams overflowed. On 12 October, the rain began to fall on the southern
part of the region and soon spread along the littoral counties. During the
afternoon and evening, the heaviest rains affected the centre and northeast of
the Catalan coast, leaving the rest of the territory with more representative
rainfall. The next day, 13 October, the rain became more widespread
everywhere, without exception. Finally, on 14 October, the rain disappeared
gradually from west to east. Figure 6 shows how cumulated precipitation in
72 hours was over 100 mm in all the coastal counties between the Barcelonés
county and France, with a very localised maximum above 200 mm in the
southern part of the Maresme county. Most of this precipitation was recorded
in a very short time, giving rise to flash floods that caused damages estimated
at some¥.4 million euros, and one death.
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Figure 6 -Cumulated rainfall in Catalonia between 12 and 14 October 2016 (Source:
SMC).

The XOM collaboration and fieldwork through the app allowed us to
collect over 200 observations on the effects of the episode, most of them in
the Maresme region (Fig. 7, 8). Throughout the episode, XOM members
made some 50 warnings about rain intensity, rough sea conditions and
windstorms, amongst others. More than 480 tweets, 71 posts on Facebook
and 8 posts on Instagram were posted in connection with this episode. With
the help of FLOODUP, visual information concerning this episode was also
obtained. The Maresme region is crossed by numerous streams in the Coastal
Range. They are characterized by their steep slope, they only carry water
when heavy rains occur, and they can cause serious damage since they all run
through urban areas (Fig. 7). Since these are ungauged catchments, rainfall
data and observations of water level and impacts are very useful to reconstruct
the event. In this event, the images showed how the water height and speed
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was important and affected communication infrastructure, (highway, roads,
streets, etc.) as well as partially destroying the sewer network (Fig. 8).

Figure 7 -Photo of the flooded area in Vilassar de Mar (Source: Twitter FLOODUP
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Figure 8 -Damages to the pavement caused by floods in Vilassar de Dalt (Source:
FLOODUP).

According to the official rainfall network of SMC (XEMA), 256.5 mm
were recorded in Cabrils over the three-day period (234.1 mm in 24h)Fig. 9
but the big difference in comparison with other nearby stations cast doubts
about accuracy. Citizen collaboration through the XOM corroborated this
value, as they recorded 290.5 mm (257 mm in 24 hours) and 200.3 mm (176.2
mm in 24 hours) in Vilassar de Mar and Teia, respectively (Fig. 9).
METEOCLIMATIC also corroborated this information, with maximum
cumulated precipitation of 296.2 mm and 223.6 mm in Vilassar de Mar and
Premia de Mar, respectively. The maximum intensity was recorded in Cabrils
by a XEMA station with 84.4 mm in 30 minutes, showing the extraordinary
magnitude of this rainfall event.
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Figure 9 Map of the Maresme episode with the available information. The municipalities
are coloured according to the economic losses as estimated by each Towandalned.
Precipitation (mm) refers to 24 h. (Source: Llasat-Botija et al., 2019).

FLOODUP allowed 342 impacts to be identified. The study by Cettes
al. (2018) showd that, in Catalonia, it is possible to obtain a relationship
between accumulated precipitations over 24 hours and the likelihood of
serious damage estimated by the Insurance Compensation Consortium (CCS).
In the case of October 2016, the correlation between CCS compensations for
flood damages in each municifya and the maximum daily precipitation
registered is 0.7. Taking into account that other factors also influence the
amounts paid (Cortest al, 2018), we can consider this correlation relevant
Figure 10 shows the relationship between the compensation paid by the CCS
to each municipality, the estimate made by the city council and the total
rainfall of the event. It is observed that the city council estimates a higher
amount than the CCS. This is not unusual, because there are some urban assets
that are not covered by CCS. The relationship between rainfall and damages
is adjusted to an exponential law, in which from a certain value of the
cumulative total precipitation (between 150 and 200 mm) economic damage
quickly increases. Teia (3) stands out for having a high precipitation, but their
damages were below the curve (lower population density, more resilient
buildings due to high GDP). Pictures collected through FLOODUP
highlighted the largest accumulation of water in Premia de Dalt (4) and
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Premia de Mar (5), located downstream, despite the apparently low rainfall
recorded in situ. Although the high water level could be the result of rainfall

in the upper part of the basin, data provided by four METEOCLIMATIC
stations located in Premia de Mar show accumulated values above 200 mm,
that also justify the floods in situ. The picture from Vilassar de Mar (1) (Fig.

7), downstream of Cabirils (2), allows us to see the stream overflow and helps
us to understand the tremendous scope of the damage. The gap from the curve
shown in the cases of Vilassar de Mar and Premia de Mar is justified by the
high vulnerability of both villages because they are crossed by the national
road, the railway track, and are at the mouth of the streams that overflowed.

Figure 10 - Relationship between the economic assessment of damages made by the
OXQLFLSDOLWLHY DQG WKH DPRXQWY SDLG E\LWKWK&& 6
municipality (mm). (Source: Llasat-Botija et al., 2018).

5. Conclusion

Throughout this paper, the FLOODUP project has been presented as a tool
to improve flood risk awareness and available information for research. It has
been observed that hands-on and participatory activities promote greater
engagement among the population in helping to protect and prepare for
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natural hazards. It is also an opportunity for citizens to participate closely with
researchers and provide help. A close follow-up and respectful relationship
can allow us to build a lively and enriching community faér al

The use of technology such as the app or Twitter allows for fluid and
almost real-time communication. It also makes it possible to share
information among the population. However, there are some issues to be
taken into account. The low percentage of registered users once the app gets
downloaded shows that registration and privacy management are sensitive
aspects in this type of project. Other obstacles to participation have been
identified. The firsts related to the time and location of the event in relation
to the collaboratoff \¢oordinates. The second issige associated with
technological difficulties and barriers (for example, not having enough free
space on mobile phones to save images). A third issue to be taken into account
is recognition of citizen participation. In this case the project has difficulties
due to competition with the media, especially regional TV broadcasters,
which also collect images. The expectation that citizen contributions will
appear on the weather news @K, makes it the main channel where
photographs are sent by citizens. Finally, a fourth question to take into
account is the complexity of developing and maintaining tools like the mobile
application.

Citizen science is an important source of information to increase available
dataSespecially from remote or under-reported locatiSngo identify
differences in the distribution of impacts through more detail, and to validate
meteorological observations. In relation to weather and hydrological
information, the case study presented (October 2016) shows the usefulness
and importance of having®Z H D Wstétibhs and observation points
distributed across the territory, especially when it comes to episodes with
concentrated precipitation both in terms of time and space, as large variations
can occur from one point to another nearby. This type of network of volunteer
observers is highly appreciated and is an important asset to the existing
network of official stations. Pictures and videos can also contribute in a useful
way to hydrological modelling or to understanding damages thanks to the
visual and detailed information provided by citizen observations.

Finally, a project such as FLOODUP should be coherent and rigorous in
its objectives and applications, while being flexible enough to adapt to social
and technological changes over time and taking into account the comments
and suggestions of the participants.
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7. HYDRIC BATH 2 recent learnings and a new research
methodology for the assessment of long-term flood risk using
documentary evidence

loanna Stamatakj Thomas R. Kjeldsén

Abstract

The HYDRIC BATH Project was a multidisciplinary project which aimed
to investigate and assess the utility of documentary evidence of past flood
events (1823-1960) for contemporary flood risk assessments. By bridging the
fields of engineering, history and statistics and drawing from the combination
of the use of historical documentary evidence and modern technological
modelling techniques, it allowed an improved assessment of long-term flood
risk of the City of Bath, United Kingdom.

Bath is a historical UNESCO world-heritage site and as it has always been
located close to the river, communities in Bath have experienced the effects
of flooding since early settlements in Roman times. The novelty of this
research was the different methodology adopted for information and data
gathering compared to current scientific practidelD hydraulic model
representing the River Avon through the city of Bath was constructed using
data collected from a variety of sources and in various formats, including
historical photographs, local knowledge, engineering drawings, technical
reports, water level charts, and physical markings of historical water levels in
the city. Identification and translation of this material into a unified and useful
format was a major and challenging undertaking, at times relying purely on
serendipity.

This project showed that the inclusion of historical flood data can have a
dramatic effect on the outcome of a flood frequency analysis for
contemporary flood risk assessments showing a 20-30% increase in the 100-
year flood. The use of documentary sources is relevant to many disgiplines
thus, central repositories of this information need to be created to facilitate
this. This research was an important paving stone towards the integration of
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social science and digital / IT to aid scientific investigations in the field of
engineering.

Keywords: flooding; historical flood; flood marks; documentary sources;
hydrological reconstruction

1. Introduction

The city of Bath is located in the county of Somerset in the South West of
England with an estimated population of 101,106 (The Geographist,.2019)
In 1987 the city was recognised as a cultural UNESCO world-heritage site, a
SODFH RI 3 RXWVWDQGLQJ XQLYHUVDO YDOXH WR
Heritage, 2022). The first known settlement in Bath (named Aquae Sulis),
was founded around 44AD by the Romans and the city of Bath is a remarkable
case study in how the history, architecture and development of a city can be
closely connected to the city's relationship to its river; the River Avon. Thus,
the city has a particularly rich record of historical evidence, primarily physical
flood marks on buildings and bridges, but also a well-documented history of
flooding through sources such as photographs, technical reports, and previous
researchn81(6&2 UHFRJQLVHG WKH FLW\ IRU LWV 35RPF
Architecture, 18th Century Town Planning, Social Setting, Hot Springs and
IDQGVFDSH 6HWWLQJ" %DWK :RUOG +HULWDJH

The HYDRIC BATH Project was a 2-year multidisciplinary project at the
University of Bath generously funded by the Leverhulme Trust. The objective
of the project was to investigate and assess the utility of documentary
evidence of past flood events (1823-1960) for contemporary flood risk
assessments in the City of Bath. Research into historical flooding requires a
multidisciplinary approach and thus, by bridging the fields of engineering,
history and statistics and drawing from the combination of the use of
historical documentary evidence and modern technological modelling
techniques, it aimed to provide an improved assessment of long-term flood
risk of the city. The project had a long and, at times, difficult journey whilst
investigating flooding through the ages. From identifying the flood marks
throughout the city; to looking for historical information in the Record Office
of the City of Bath, and the archive rooms of the Centre of Ecology and
Hydrology as well as the Environment Agency; participating in public
engagement activities; creating awareness through a blog and website;
starting a wide-Twitter search for additional historical information; and
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finally developing a 1D hydraulic model representing the River Avon through
the city of Bath and using the model to assess the peak flow of historical flood
events in the city.

Over the years citizen science has been used in closed collaboration to
research. The HYDRIC BATH Project believes that there is a strong need to
engage local communities and involve them in scientific research especially
in multi-disciplinary projects such as this. Local knowledge in historical
flooding is key and as such data-driven citizen science is a fundamental step
towards changing the way communities deal with flooding and towards
raising awareness and community resilience. The successful completion of
the project was accompanied by extensive public engagement activities
(Minerva Public Lecture, Walking with the Scientists, Swindon Science
Festival etc.), the publication of a book dedicated to the historical flooding of
WKH FLW\ RI WKH %DWK 3)ORRGLQJ WKURXJK W
IORRGV LQ WKH FLW\ RI %DWK”™ DQG D MRXUQDO
ODQDIJHPHQW O6WDPDWDNL DQG .MHOGVHQ
peak flow of historical flood events using a hydraulic model: The city of Bath,
8QLWHG .LQJGRP’

2. Background

The Aquae Sulis settlement was founded around 44AD, and by 50AD a
temple and public baths had been constructed around the hot springs to exploit
their healing properties. From the 17th century many schemes were suggested
to improve the navigation of the River Avon (Buchanan, 1998) but were not
realised. The River Avon was finally made navigable by Architect John Wood
the Elder (1704- 1754) who introduced weirs and locks to control the river
and allow boats to travel upstream from Bristol to Bath. This brought
economic prosperity to the area allowing Bath to become an inland port
supporting agriculture and the burgeoning industrialisation economy
(Buchanan, 1998). During the Georgian period, in the 18th century, the city
developed into a spa city (i.e. a city designed for public bathing) which led to
DQ LQFUHDVH LQ SRSXODWLRQ JURZWK DQG \
neoclassical Palladian buildings.

The River Avon (also known as the Bristol Avon) flows through the city
centre of Bath creating a very strong connection of the city with the water.
The river rises in South Gloustershire and ultimately flows into the Bristol
Channel at Avonmouth (see Fig. 1 below). As the city was built around the
river, the residents in Bath experienced the effects of flooding from Roman
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times and documented the history and their efforts of combating the curse of
flooding in countless accounts; which has been extensively discussed by
Buchanan (1998) and Greenhalgh (1974).

Bristol
Channel

River
Avon

Figure 1 -Map of the river Avon which rises in South Gloustershire and flows into the
Bristol Channel (NRFA, 2020)

What is most interesting in the City of Bath, however, is the physical
evidence of the historical floods which provides a strong historical record
through the town itself. Although this has only been identified for events from
the 19th century onwards, historical evidence of past flood events is left on
buildings throughout the city in the form of water level marks. There are three
locations (see Fig. 2 below) where dated historical water levels have been
identified within the city. From east to west: Grove Street,
Halfpenny/Widcombe Bridge and Norfolk buildings. The earliest flood mark
dates back to 1823 in Grove Street but subsequently, the majority of extreme
IORRGV KDYH EHHQ UHFRUGHG XQGHUQHDWK
(fourteen marks from 1875 to 1960). These historical flood marks predate
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data from the available river gauges of the River Avon at Bathford (1969 -
present) and St James Bridge (1939- 1968). The flood marks therefore
provided a unique opportunity to extend the flow record length in time and to
include significant events not captured by the contemporary flow gauging
efforts.

The HYDRIC BATH Project focused its research on the centre of Bath,
modelling an 8 km stretch of the River Avon from Bathford (~3 km upstream
of Bath City) down to Twerton Sluices (on the western side of Bath) where
the river flows down to the city of Bristol and ultimately to the at Avonmouth.

Figure 2 -Map of flood marks and important hydraulic structures in the City of Bath
(Stamataki et. al, 2020).

Even though the city was combating extreme flood events for centuries, it
was the severe flooding of the city in 1960 that led to the implementation of
a more effective flood management approach to protecting the city from
future events. This ultimately resulted in the development of the Bath Flood
Protection Scheme in the mid 1960s which was completed in the early 1970s.
The scheme included radical changes to the geometry of the river channels,
the removal of a 5-arch bridge and the construction of new sluice gates. As a
result, the modern-day hydraulic structure of the river is changed from the
earlier conditions prevailing at the time of the floods leaving the flood marks.
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Thus, a credible reconstruction of the historical flood events required
consideration of the hydraulic conditions prior to the changes imposed by the
Bath Flood Protection Scheme.

3. Methodology & Data Collection

This research, using the modelling software Flood Modeller (Jacobs,
2019), built a 1D hydraulic model of the River Avon by combining river
geometrical data and available hydrological data. As discussed above, the
model represents the river channel and surrounding environment at the time
the flood marks were left on the building, i.e. prior to the construction of the
Bath Flood Protection Scheme.

3.1 Data Needed

Hydraulic models are a numerical representation of a river and are used as
DQ LQYHVWLIJDWLRQ WRRO WR XQGHUVWDQG D V
be useful for flood prediction, planning, catchment management, mitigation
strategies, future infrastructure works and in this case for the reconstruction
of historical flood events. To reconstruct the historical flood events of the city
of Bath using a numerical model required therefore for the HYDRIC BATH
Project to reconstruct the hydraulic conditions of the river at the time of the
floods.

Building a historical model and finding the correct input conditions is not
an easy task and requires different aspects to be carefully considered as well
as the use of historical and modern data sources. The first step is to separate
in the numerical model the river channel into cross sections that represent the
geometry of the river at specific locations. The cross sections can either be
simple river cross sections, bridges or weirs. Then the next step is to specify
the longitudinal distance between the cross sections. But to create a realistic
IORRG PRGHO ZH GRQTW RQO\ QHHG JHRPHWULF
and information. Flood hydrographs are the most important input in
numerical models. They are graphs that show how a catchment respands to
rainfall event by plotting the flow rate over time for the duration of the flood.
Hydrographs are introduced at the upstream boundary of a model and dictate
how the water propagates through the river model. The schematic below (Fig.
3) shows a simplified setup with an input hydrograph (the flow rate in the
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river over time) at the upstream end of the river, an initial river cross section,
a bridge and another river cross section.

Figure 3 -Example of simple hydraulic model consisting of an inflow hydrograph, two
river cross sections and a bridge section (Stamataki et. al, 2020).

3.2. Data Sources

This section details how the required information was extracted for the
modelling of the historical floods of the city of Bath. It will discuss the data
sources for: (i) the longitudinal distance between these sections, (ii) cross
sections of the river channel, (iii) the geometry of the hydraulic structures,
and (iv) the inflow hydrograph (boundary condition).

3.2.1 River cross sections and hydraulic structures

The individual cross sections were found in the Environment Agency's
Digital Archives in their office in Bridgwater among another 1,112 scanned
drawings relevant to the BFDS. The Environment Agency established in 1996
(Environment Agency, 2022) is a non-departmental public body in the UK
whose main responsibilities entail flood management. A total of 233 locations
were recorded on the longitudinal section found in the archives, showing
measurements of the right and left bank levels, the bed elevation and their
longitudinal distance from Avonmouth in feet. In 54 of these recorded
locations full cross sections were drawn. All sections were taken in 1934 and
were replotted after 1954 to Newlyn Datums; the ordonance datum used in
the British Isles.

However, all files were given names in date formats from their scanned
GDWH I|IRU H[DRSOH DPQGtWKHUH ZDV QR DFFRP
thus each individual cross section needed to be separated individually.
Following the separation, each river cross section drawing was manually
digitised, and all dimensions converted from inches to metres before being
added to the numerical model.

138



Figure 4 -Cross section of the river at Halfpenny/Widcombe Bridge taken in 1934 and
replotted to revised Newlyn Datums.

3.2.2 Distance between cross sections

The river cross section drawings were accompanied by an engineering
drawing of a longitudinal section between Netham (Bristol) and Bathampton
(upstream of Bath) dated 1954 where the distance between cross sections was
specified and thus could be implemented in the hydraulic model.

Figure 5 -Longitudinal engineering cross section from Netham (Bristol) to Bathampton
(upstream of Bath) dated 1954.

3.2.3 Hydraulic structures

The two main types of hydraulic structures in the numerical model are
bridges and weirs. The location of the different structures was identified using
historical maps as well as reading the history of the city. As the City of Bath
was built around the banks of the River Avon and the natural springs, these
inevitably brought economic prosperity which in its turn depended upon the
construction of important transport routes. Thus, permanent crossing points
and bridges played an important role from Roman times. In the 8 km stretch
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of the River Avon which was studied by the HYDRIC BATH Project, there
were nine bridges.

Weirs also played an important role in the history of the city, and there are
three important weirs incorporated in the numerical model: onddVBK V. FL W
&HQWUH DQG WKH WZR 7ZHUWRQ ZHLUV ORFDWH
7KH QDPH 37ZHUWRQ LV GHD[R/M GZRUGB PP H QR QLQUX
"HLUV  DQG WKH ILUVW PHQWLRQ RI D ZHLU DW W
as 945 AD (Von Behr, 1 ZKLOVW WKH ILUVW VLIKWLQJ F
FHQWUH ZDV IRXQG LQ 87KH 6DYLOH ODS RI %DW
the weir at the time was to establish a water level difference to power mills.
7TKHUH ZHUH WZR PLOOV D W fedisVd figgohrd wWair FH Q V
connected these two mills. At the beginning of the Industrial Revolution,
whilst the West of England was known for its wool textile manufacturing,
there were five mills located around the two weirs in Twerton. In the middle
of the sixteenth century however, the Bath cloth industry collapsed, and by
the seventeenth century the Twerton mills were reverted to grist milling (Von
Behr, 1996). All three weirs played an important role in the economic
prosperity of the city as wellas tHERQWURO RI WKH 5LYHU $YI
and remained in place until the Bath Flood Protection Scheme. The weir in
%DWKTV FLW\ FHQWUH Z DBddy BiteneyD\Fel ShdEHe Wik H F X
weirs at Twerton were replaced by a twin automatic sluice barrage.

Technical drawings of the bridges and weirs were included in the cross
VHFWLRQV IRXQG LQ WKH (QYLURQPHQW $JHQF\
formatted as input into the hydraulic model.

3.2.4 Inflow hydrograph

At the upstream boundary of the hydraulic model, in St James' Bridge,
there was a gauging station operational between 1939 and 1968, thus
capturing two major events: the 1947 and 1960 floods. For the 1960 flood
(the most significant and most recent pre-BFDS flood in Bath) a microfilm
version of the recorded water levels documented during the flood was found
in the physical archives of the National River Flow Archive (NRFA), in
Wallingford (Fig. 6). The microfilm was digitised to create the 1960 inflow
hydrograph using an existing rating curve for St James Bridge. However, it is
interesting to notice two different parts of the scanned hydrograph: the top
DQG WKH ERWWRP $W WKH WRS LW UHDGYV 3)OR
QRW UHFRUGHG "~ DQG DW WKH ERWWRPRak%RWW
OHYHO WR EH VKRZQ °~ )URP D UHFRQVWUXFWLF
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issue, as important information needs to be correlated with secondary sources
and shows very clearly the possible uncertainty associated with documentary
data.

For the remaining of the historical flood events, due to the lack of a
recorded inflow hydrographs, the hydrographs were modelled by scaling the
1 in 100-year design hydrograph for the River Avon developed by Reed
(1988) using either peak flow data recorded (e.g. 1947) or reconstructed using
the numerical model.

Figure 6 -Hydrograph of the December 1960 flood event. Microfilm capture of the water
levels at St James (Bath City Centre)

3.2.5 Floodplain extents

Having separated the river channel into cross sections it became obvious
that during all the historical flood events the floodplains around the river were
inundated (which was also evident from historical pictures), an effect that had
to be incorporated in the numerical model. To further understand the
hydraulic balance between the river and the floodplains of the catchment area,
historical pictures from the floods in Bath were examined, mainly from the
1960, 1882 and 1894 floods. First, using the photographic online archive
30oDWK LQ 7LPH" %DWK LQ 7LPH QXPHURXYV
events were identified and geo-referenced. This initiated the creation of our
own database and interactive historical flood map containing historical photos
fromBDWK LQ 7LPH RYHUODLG ZLWK WKH (QYLUR
map GIS layer (Environment Agency, 2020) showing the maximum extent of
individual Recorded Flood Outlines based on records from 1946. Initially, the
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objective of this interactive map was to understand the size of the different
floodplains of the city. This allowed us to extend our cross sections to
incorporate the effect of the floodplains into the hydraulic model. Figure 7
below for example shows one of the river cross sections in the model. The
continuous black line shows the river cross section (River Avon) obtained
from an archived engineering drawing and the dashed black line shows the
extended floodplains (Dolomeads) which was calculated using the interactive
map.

Figure 7 -Example of a river cross section of the River Avon (continuous black line) and
its extended floodplains towards the Dolomeads (dashed black line)

3.2.6 Additional useful information

Further to the aforementioned data sources, different methods were
attempted for obtaining additional historical information. Firstly, a project
website fittps://hydricbath.weebly.colnand blog were initiated which were
used both for interaction with the general public through comments but also
for dissemination purposes of the different updates of our project. The Tweet
announcing the website launch reached 982 impressions and 31 engagements.

Our blog posts created peaks of 30-50 views at a time of our website and
each blog post gained considerable engagement on Twitter: 4,204
impressions and 110 direct engagements on our first blog post; 1626
impressions and 474 direct engagements on our second blog post; 2037
impressions and 93 direct engagements on our third blog post; 3369
impressions and 212 direct engagements on our fourth blog post; 2006
impressions and 115 direct engagements on our fifth blog post; 2689
impressions and 104 direct engagements on our sixth blog post; 4315
impressions and 308 direct engagements on our seventh blog post and 2945
impressions and 102 direct engagements on our eighth blog post.

In terms of obtaining additional historical information, time was spent
looking for hitherto unknown flood marks in the city. A Twitter-wide search
was launched by asking Bathonians and Bath residents whether we missed
any known flood marks. The tweet obtained 6,967 impressions and had 198
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direct engagements and 18 retweets. Overall, the tweet thread obtained a total
of 10,184 impressions and 249 direct engagesn@iotreach an even wider
audience, we then extended this with a form on our website allowing everyone
to submit a message directly on the flood marks.

4. Application/Reconstruction
4.1 Reconstruction of historical peak flows

The aim of the project was to use existing flood marks in the city of Bath
to create a hydraulic model for the reconstruction of these historical events.
In the centre of Bath, under Halfpenny/Widcombe Bridge flood marks existed
for the floods of: January 1866, March 1867, July 1875, November 1875,
October 1882, November 1888, March 1889, 13th November 1894, 15th
November 1894, February 1897, December 1900, February 1900, June 1903,
January 1925, March 1947 and December 1960. The purpose of the
reconstruction was to ultimately obtain a more accurate estimate of the peak
flow of these events, which could potentially prove useful in understanding
the contemporary flood risk facing the city of Bath.

After the river geometry, cross sections and hydraulic structures were
reconstructed numerically, the parameters of the model were calibrated to
represent the river geometry pre-Bath Flood Protection Scheme (pre-1960).
Calibrating a numerical model is a very important step in numerical
modelling and involves adjusting unknown model parameters within some
acceptable uncertainty margins in order for the simulated water levels to
match some known measured values (e.g. a water level of a flood mark).

In this case, the model was calibrated using inflow input from two more
recent flood events where observed data were available (1947 and
1960floods). The calibration was achieved by adjusting unknown parameters
LQ WKH PRGHO SULPDULO\ WKH YDOXH RI WKH |
until the modelled water levels were in agreement with the historical water
levels. As two different flood events were used to calibrate the model, this
UHVXOWHG LQ D UDQJH RI FUHGLEOH YDOXHV R
upper and a lower threshold envelope of the results.

Once the model was calibrated the remaining historical flood events (for
which historical water level marks were identified) were reconstructed and
validated from documentary sources where possible. The outcome of the
analysis was the upper and lower set of historical peak flow data and all
historical peak flow values were incorporated in a composite annual
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maximum series of peak flow consisting of data from 1866 to present day
(Figure 8). The figure combines the peak flow data from: (i) 1969-today
measured in Bathford@ XJLQJ VWDWLRQ XSVWUHDP RI %I
dots); (i) 1939-1968 (Reed, 1988) measured in St James gauging station at
%DWKYfV FLW\ FHQWUH UHG GRWYV DQG-LLL W
1960 (Stamataki and Kjeldsen, 2021) with an upper and lower envelope
threshold (black lines). By providing the results of the analysis with an upper

and lower threshold envelope, the uncertainty in calibration values is taken
into account.

Figure 8 -Measured maximum flow from 1969-today (blue dots); 1939-196&1¢&)l
(Reed, 1988) and modelled historical floods 1866-1960 with upperamer envelope
threshold (black lines).

4.2. Dissemination

'LVVHPLQDWLRQ RI WKH +<'5,& %$7+ BURMHFWT
for maximising the impact of the project and raising awareness for the
magnitude of historical flood events and their importance in contemporary
flood risk. In the first 6 months of the project, the University of Bath posted
on their twitter account an interview | did explaining how historical flood data
can predict the risk of flooding in the future which reached 1,927 views
Following this, at the end of the project, we summarised all our research and
published a journal paper in the Journal of Flood Risk Management
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6WDPDWDNL DQG .MHOGVHQ HQWLWOHG 3¢
historical flood events using a hydraulic model: The city of Bath, United
.LQJGRP~ WR GL VfasébRrh @ Ehe/ndseRrgHJcommunity. We also
SUHVHQWHG RXU UHVHDUFK DW WKH 8QLYHUVL)
which was attended by over 250 people with more than 30% being local
residents. The lecture was recorded, and the video has 76 views (as of
04/05/2022). ) LQDOO\ ZH SXEOLVKHG D ERRN 3)ORR
5HFRQVWUXFWLQJ KLVWRULFDO IORRGV LQ WKH
copies and given freely as well as being freely distributed online (downloaded
462 times as of 04/05/2022).

4.3. Challenges

7KH GHYHORSPHQW RI WKH +<'5,& %$7+ 3URN
included several stages. Firstly, identifying the flood marks throughout the
city was a fundamental step before taking engineering measurements so that
they could be incorporated into the numerical model. The project also
required searching for historical information in the Record Office of the City
of Bath and the archive rooms of the Centre of Ecology and Hydrology and
the Environment Agency. Subsequently, participation in public engagement
activities and generating awareness through a blog and website were crucial
for dissemination purposes but also for the continuous search for additional
historical information. Finally, combining all the above, the 1D hydraulic
model representing the River Avon through the city of Bath was developed
and used to assess the peak flow of historical flood events in the city.

There is a large variety of documentary sources that can be used in an
endeavour like this, including: historical photographs, local knowledge,
engineering drawings, book chapters, technical reports, water level charts,
physical markings of historical water levels and many others. Due to the
diversity of all these types of data, the challenges come first in the stage of
identification which is then followed by the stage of translation of this
material into a unified and useful format.

Knowing where all this information is stored is very important but equally
difficult to identify. Central repositories of this information need to be created
and specifically trained people to be employed as the type of information
required may be considered of little or no importance to current management,
and therefore not deemed a priority for preservation efforts.

Following this, the digitisation stage can also be very challenging from
different used units, to low-quality scanned, or even missing, documents,
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smudged information or just contracting information. Thus the following
steps are recommended to easy the work required for reconstruction of
historical flood events at this and other locations:

1. lIdentification of available information amongst the different agencies

2. Creation of repository with clearly organised folders

3. Renaming of existing files or creating a list of all available files and
information

4. Digitisation of some of the available files/information

Furthermore, open access to the data and information is key to ensure that
the valuable historical data are brought into contemporary evaluations of
flood risk.

5. Implications

The novelty of the research undertaken in this project and summarised in
this chapter is without doubt novel lies in its newly adopted methodology for
information and data gathering compared to current scientific practice,
including the identification and translation of all documentary evidence into
useful formats was a major and challenging undertaking, at times relying
purely on serendipity.

Climate change is widely expected to increase flood risk in the future and
this research showed that the River Avon appears capable of producing events
not seen in modern times. From a scientific perspective thus, the implications
for the inclusion of historical flood data for contemporary flood risk
assessments showed that it can have a dramatic effect on the outcome of a
flood frequency analysis. For example, detailed statistical modelling of the
observed extreme events suggested that the inclusion of the historical events
resulted in a 20-30% increase in the 100-year flood, compared to using only
contemporary data.

This project allowed an assessment of long-term trends or shifts in flood
risk of the city of Bath and paved new avenues towards the inclusion of
historical peak flows in future quantitative flood risk assessments. However,
this methodology and the inclusion of information from documentary sources
is relevant to many other disciplines and such data can be applied from
economical, to architectural, urban planning, statistical and geographical
approaches. Recognising the importance of such datasets and the necessary
methodologies for their inclusion is an important paving stone towards an
integration of social science and digital / IT to aid scientific investigations.

146



Acknowledgements the HYDRIC BATH Project was kindly funded by
the Leverhulme Trust (RPG-2017- ZKRYV JHQHURVLW\ LV D
with gratitude. The authors would also like to thank Jacobs for providing a
Flood Modeller licence allowing us to undertake this research and the
Environment Agency staff in Bridgwater and the Centre of Ecology and
Hydrology for their help and the dedication of access to different sources of
data.

References

Bath in Time, 2019, Available at: <https://www.bathintime.co.uk
[Accessed 5 July 2020]

Bath World Heritage, 2022Vhy is Bath a World Heritage Sité@nline]
Available at: <https://www.bathworldheritage.org.uk/why-bath-world-
heritage-site> [Accessed 25 January 2022].

Buchanan, R. A., 1998ath history VI, 1st, Bath: Millstream BooKks.

Environment Agency. (2020)Historic Flood Map. Available from:
<https://data.gov.uk/dataset/76292bec-7d8b-43e8-9c98-
02734fd89c81/historic-flood-map> [Accessed 15 July 2020]

Environment Agency, 2022,About us [online] Available at:
<https://www.gov.uk/government/organisations/environment-
agency/about> [Accessed 17 January 2022].

Greenhalgh, F., 1974ath flood protection schemdristol: Wessex
Water Authority.

Jacobs, 2019, Flood modeller. Retrieved from
<https://www.floodmodeller.com/> [Accessed 10 September 2019].

Reed, D. W., 1988, Design flood hydrographs for the Avon at Bathford
Available at: <http://nora.nerc.ac.uk/id/eprint/14226/1/N014226CR.pdf
[Accessed 10 October 2019].

Stamataki, I, Kjeldsen, T & Chrysoula Papacharalampou, Z086ding
through the ages: Reconstructing historical floods in the city of Battric
Bath Project.

Stamataki, | & Kjeldsen, T., 2021IReconstructing the peak flow of
historical flood events using a hydraulic model: the city of Bath, United
Kingdom; Journal of Flood Risk Management, vol. 14, no. 3, e12719, pp. 1-
15. https://doi.org/10.1111/jfr3.12719

NRFA, 2022,53003 - Avon at Bath St Jamdenline] Available at: <
https://nrfa.ceh.ac.uk/data/station/spatial/53003 > [Accessed 5 May 2022].

147



The Geographist, 2019, 100 Largest Cities and Towns in the UK by
Population.  Available at:  https://www.thegeographist.com/uk-cities-
population-100/ [Accessed 4 May 2022].

Von Behr, N., 1996The cloth industry of Twerton from the 1780s to the
1820s. Bath History Volume VI. Available at:
<http://historyofbath.org/images/BathHistory/\VVol%2006%20-
%2005.%20von%20Behr%20-
%20The%20Cloth%20Industry%200f%20Twerton%20from%20the%20178
0s%20t0%20the%201820s.pdf

148



6(&7,21 ,9

OXOWLGLVFLSOLQDU\ 5H



8. Airtificial Intelligence and Anthropocene

Francesco Mel& Antonio Sorgenfe Paolo Vanacoré

Abstract

300 HLQJ DF UR E briaginirky hav the widrldwe live in, the natural
environment, art, culture or our scientific knowledge will change, by the
actions we are currently carrying out - is a very complex process to describe.
In this work we choose a subset of possible actions and we will try to analyze
the impact of Artificial Intelligence (Al) on this transformation process. Al is
a discipline that perhaps more than any other provides a simultaneous and
abundant contribution on two axes: the functional one, due to the number of
innovative and original systems it produces at the service of society, and the
theoretical and methodological one that has an impact on many disciplinary
areas. In other words, we believe that Al is tangibly transforming our daily
life, and society in general, but at the same time it is changing the face of
many scientific and humanistic disciplines in their theories.

In the chapter we will talk about how Al has improved the methodological
apparatus of the human, social and natural sciences, such as linguistics,
cultural heritage, medicine and jurisprudence. We will also provide some
examples of systems developed with Al methodologies on some application
domains. We will cover some specific themes that highlight the critical issues
of Al in the anthropocene era. In particular, we examine the problem of
technological unpredictability and that of the unexpected results of Al
systems. For the latter, we also discuss the problem of regulation, opacity and
prediction of the future, which is based on data from the past.

At the end of the chapter we report some regulatory proposals concerning
the commercialization of Al systems and, some methodological aspects for
the impact analysis of these systems.
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1. Introduction

In the chapter we will mainly discuss the contribution of Al to the various
disciplinary areas concerning the natural and humanities sciences. We will
also discuss some critical points of Al in the era of the anthropbcene
wonder if Al defends us from the anthropocene that increases it with its
technological presence

Al is a discipline that is receiving a lot of attention at the present time. Eric
Sadin in (Sadin, 2019) tries to evaluatetdraperatureelated to the interest
that Al is receiving in the world. Without hiding his irony, he labels this
GLVFLSOLQH WKH 3JROGHQ FDOI RI RXU FHQWXU
that:

« VLQFH $UWLILFLDO ,QWHOOLJHQFH
decisive economic challenge in which to invest with
determination and without hesitation. In addition to companies, it
is the nations themselves that employ all the means in their power
to position themselves at the forefront; this objective has become
a major national priority for each of them. First of all the United
States, which draws up far-reaching strategic plans, supported in
particular by Darpa, the NSA, the Department of Defense, and a
myriad of universities and research institutes that benefit from
federal giD Q WV «

But many nations are no longer willing to come second and
manifest a willingness to engage body and soul in this fierce
planetary competition. This is the case of China, which aspires to
JHW 3RQ WKH SRGLXP" E\ WKDQNV WR S
detail, which would lead it to become the undisputed world leader
in the following five years.

Canada claims to stand as?;@@ OREDO $, KXE° DQG VXS
companies and laboratories with the help of generous public

4n this chapter we will use the terdD Q W K U Rdh@&hFrHl@ ldénse of a negative path of
our humanity that leads to a state of degradation, not only of the physizahement where
we live, but of the set of our cultural and social values.

151



funds.

Russia, for decades almost non-existent in the panorama of the
electronics industry, plans to become one of the protagonists of

WKLV VHFWRU « 90DGLPLU 3XWLQ KDV LQ
OHDGLQJ QDWLRQ LQ WKLV ILHOG ZLOO GREF
WKHUHIRUH 3ZH VKRXOG @IYIRth&hantsDiy LQJ WK
D VLQJOH QDWLRQ" 7KH OLVW RI FRXQWULH\
WKLV SURPLVLQJ HSLF LV YHU\ ORQJ ,VUDH
The United Arab Emirates has even gone so far as to set up a
PLQLVWU\ IRU $UWL I LtifididDideligencelvalibée JHQ FH - 3¢
WKH QH[W ELJ UHYROXWLRQ $QG ZH ZDQW W

Al more than any other discipline is characterized:

1. for having provided an interesting increase in
innovative artifacts that have been produced using Al
technologies (functional contribution of Al)

2. for having inserted new methodological aspects in
disciplines that also have robust foundations such as
mathematics, engineering and medicine (methodological
contribution of Al)

With regard to the first point, Al in recent years has contributed to
proposing artifacts with original functionality and a certain usefulness for
mankind. If the past millennium was characterized by the arms race by
nations, to have prestige and capacity for political control, this millennium
was born and grows with the prerogative of possessing the best technology.
In particular, at this current moment there is a widespread belief that those
who are in possession of technologies such as those of Al will be a country
that will have an economic and political competitive advantage over others.
Every country right now is drawing up a strategic program for Al, or already
has it.

With regard to the second point, namely that of the methodological
contribution (which will be discussed in detail in the section 2), Al has
contributed to formalizing and conceptualizing knowledge and methods of
reasoning of different existing disciplines. In this direction, Al debuted more
than 40 years ago with expert decision support systems (especially in
medicine) and automatic diagnosis systems. In the last decade, Al has entered
with authority in disciplines such as jurisprudence and those related to
financial markets. In other disciplines, the methodological contribution of Al
has been so decisive as to replace almost entirely the methodological

152



apparatus such as in the domain of Cultural Heritage and in the study of
natural languages.

It should be noted that in some disciplinary areas, even without providing
a strictly methodological contribution, the inclusion of Al tools has created,
and continues to create, a change in procedures and practice in these
disciplines. For example, such as the inclusion in some courts of tools to
support the decision of the judgment of punishment or acquittal. We believe
that this Al contribution should also be considered a methodological
contribution. The European community is deeply concerned about the
development of Al methodologies. In the section 4 we report the regulatory
proposals of the European community for the regulation of the production of
products developed using Al technologies.

Figure 1 Functional and methodological contributions of Al.

2. Methodological and instrumental contribution of Al to the
natural and human sciences

For what follows in this section we will try to maintain, where possible,
the distinction between the contribution of Al on the methodological and
instrumental level. To better clarify, here are two examples. The introduction
of reference schemes or taxonomies in Cultural Heritage (we are talking about
the ontologies that we will better specify later) as a classification method is a
methodological contribution that Al has provided to the sector. With the
advent of the ontologies of Al in Cultural Heritage (see Figkixethe
superintendencies for Cultural Heritage have had to change their way of
classifying an object of art. While for example the adoption of Al systems in
Law (built with Machine Learning methods) has provided an instrumental
contribution in the sector, because it has led to a change in evaluation practice.
Although in the same field of Jurisprudence there is to be questioned how
much the axiomatic apparatuses of the deontic logics, of an Al nature, have
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SLQVSLUHG” WKH PRVW ULJRURXV IRUPXODWLRQ
provided a more specifically methodological contribution to the discipline.

In the analysis of the methodological contribution of Al to disciplinary
areas we will discuss only some of the main methodological areas of Al:
Knowledge Representation, Logic Programming, Natural Language
Processing, Machine Learning, Computer Vision and Robotics-Al.

2.1. Knowledge Representation

We open the analysis of the contribution of Al to other disciplines with the
Knowledge Representation. This area was the first set of Al methodologies.
Since this internal term was coined in the 60s to now, the expression
3.QRZOHGJH 5HSUHVHQWDWLRQ™ KDV JRQH LQWHF
almost all Al methodologies address this problem. The term, however,
historically characterized, in a positive sense, the first applications of Al.

The first Al applications that used Knowledge Representation
methodologies was called Expert Systems. In those years before the advent
of Al many areas of knowledge required initial conceptualizations. The initial
goal of this area was precisely to make explicit what was implici

Although there was physics that successfully provided models for natural
phenomena, there was no methodology capable of making explicit the great
knowledge that exists in practice and that leads to problem solving. For
example, in the field of medicine there were the skills of doctors to discover
the causes of diseases, which required to be codified through systems of rules
of thumb. The methodological approach of systems expert in medicine has
also migrated to other application areas such as fault diagnosis. Over time,
systems that are experts in Al technology have suffered a rapid decline, due
to the fact that the knowledge represented in them required great resources to
be updated.

Certainly, the significant turning point in the field of knowledge
representation took place a long time later, with the advent of a methodology
of fascinating perspectives, including theoretical ones: ontologies.
Methodology that has established itself in many application areas. Ontologies
have played a fundamental role in knowledge management. We can say
without exaggeration that there are no social and technological areas where
ontologies have not been used.

In order to give a qualitative and non-formal idea of an ontology, we report
a simple example in the figure 2, where it can be observed that in this structure
there are classes belonging to a taxonomy. Where for each class there is a
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description that is represented through attributes. In such a structure the
individual elements of a domain, represented as instances of the classes, are
thus classified. In an ontology there is always a mechanism of prototypical
inheritance between a class and its subclasses. This mechanism allows each
class to propagate its attributes to each of its subclasses, giving these
taxonomies an efficient method of classification.

2QH Rl WKH PDLQ WDVNV WR ZKLFK D QDWLRQ"
concerns the classification of art objects. The ontologies in the field of
Cultural Heritage have provided both an instrumental contribution, but also
and mainly methodological. A complex domain that of cultural heritage that
involves spatial, temporal and causal knowledge. Each object of art has its
own spatial location, its own history made up of events that are connected by
causal relationships. Al methodologies could not remain outside the
ontologies sector (Bordonet al, 2013; Bordoniet al, 2016). The
methodological contribution of Al hasviped outthe small and weak
classification methodologies existing in this area. The institution of many
QDWLRQV UHVSRQVLEOH IRU WKH FODVVLILFDWL
to the most famous methodology of the Dublin Core (Kunze & Baker, 2007),
then ended up adopting different approaches and formalisms for the
ontologies that obviously needed to be integrated

5 For the problem of the mediation and integration of ontologies, a project SM@#RH-
SSHCH (Smart Integrated Infrastructures for Data Social Sciences, Humanities and Cultural
Heritage Ecosysten? Italian Ministry of Education, University and Research decree nu.
973 of 25 November 2013) has been activated in Italy. This project wasespd by the
CNR (National Research Council of Italy). This project had an extensive scapglichtion
that did not concern only the field of Cultural Heritage.
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Figure 2 -Cultural Heritage - a sketch ontology.

Cultural heritage has taken a large part of the methodological heritage of
Al by elevating this sector as a scientifically well-founded discipline. This
change has taken place thanks to some new generation operators of the
superintendents who have fought against the poverty of method and the
arrogance of the generation of operators who preceded it.

Around the 2000s on the axis of Al methodologies of knowledge
representation a visionary idea and great perspectives the Semantic Web was
proposed (the term is presented in detail in (Tim Berners-Lee & Lassila,
2001)). With this term we mean in essence to provide a semantics to each
entity present in the Web, associating a category of belonging, for each of
them. This allows web data and knowledge to be easily found and interpreted.

In fact, the application of the Semantic Web (Web, 2021) as a methodology
for developing the network (even if not all the web has been brought to this
OHYHO RI RSHUDELOLW\ KDV PDGH LW SRVVLI
knowledge and to integrate (semantically) the knowledge of the systems
present on the web. The Semantic Interoperability (Interoperability, 2021)
and the integration of knowledge sources present on the web has been a
significant contribution of Al, where the role of ontologies has been decisive
above all in the flexibility and rigor in representing knowledge.
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2.2. Logic Programming

Although Logic Programming is on the axis of knowledge representation,
its methods make it a unique tool within Al and therefore worthy of being
presented separately.

Born around the 60s as the computational form of the concepts of
Mathematical Logic. The major proposal in those years was the Prolog
(Cohen, 1988) language, from which the Fifth Generation research project
was defined, which involved the construction of specialized hardware that
reproposed the structures of the computational logical paradigm.

The importance of Logical Programming lies in the fact that it has shown
that rigorous axiomatics, concentrated in a few lines of program, are sufficient
to model important human activities such as reasoning on actions and events
(Kowalski & Sergot, 1986a). In fact, these axiomatics have been used as basic
modeling representations of robots moving in ordinary and hostile
environments. A separate topic constitutes the representation of spatial
relations and related inferences (Stock, 1997). In general, logical
programming has been used to model and then simulate almost all human
activities that carry out common sense reasoning (Muller, 2015).

But what methodological benefits can a discipline that simulates human
behavior give? Certainly, making reasoning explicit and finding out whether
or not human rational agents are in possession of specific rules of reasoning,
or if some of them apply reasoning containing fallacies and contradictions.
Cognitive Sciences have inherited many useful methods from logical
programming, especially in the simulation of mental processes.

From the instrumental point of view, Logical Programming has been
included in numerous programs also used daily, such as spell checkers,
specific expert systems and recommendation systems. And in other
application sectors such as relational database management system, expert
system, natural language processing, symbolic equation solving, planning and

prototyping.
2.3. Natural Language Processing Technologies

Natural Language Processin@LP) is an area of Artificial Intelligence
that deals with computational methods and techniques for analyzing and

8 https://www.easyexamnotes.com/p/applicatiofiagic-programming.html
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representing texts at one or more levels of linguistic analysis in order to obtain
human-like processing for various natural language tasks.

Most of the technologies of NLP have made a contribution
(methodological and instrumental) to the study of natural language and the
communication.

NLP results have also had a great approval in other sectors, especially in
the last decade. There are NLP techniques that have become support tools
and/or an integral part of the methods of different disciplines/domains.

The basic techniques of NLP allow the analysis of texts at various levels
(Morphological, Lexical, Syntactic, Semantic and Pragmatic) which are the
basis of other more complex processes and techniques that describe a class of
problems. The main ones are: Text Classification, Term Recognition, Text
Summarization, Topic Modeling, keyword extraction, Information Retrieval,
Conversational Agents and others. NLP approaches are of great interest to all
disciplines that need to analyze texts for the identification of correlations or
answers.

Many applications have made it possible to define new research and
intervention protocols, or at least alternative protocols for medicine. Just think
of the chatbots designed for the triage and initial diagnosis phase, such as
Sensely, or even the health care chatbots like Amanda%hat monitor
patients in order to improve adherence to treatment. In addition, there are
systems such as Babylon Hedltthat support the doctor in remote
FRQVXOWDWLRQV E\ SURYLGLQJ VXJIJHVWLRQV L
that suggest ways of life to prevent disease or not worsen the state of a disease
like AIDA'°, These tools are part of Sustainable Development Goal (SDG) 3
tHealth and Wellness.

Another area that has benefited of NLP tools is Education. In fact, these
WHFKQLTXHY DUH DGRSWHG DQG VXSSRUW WHI
and writing skills. In addition to the classic systems for automatic correction
or in-depth suggestion for the content different tools have been defined. One
example is Cognit , a virtual assistant that engages students in personalized
tutoring conversations, providing instant scoring and feedback on written
answers to open-ended questions. In the Netherlands, the De-Enigma (Riva
& Riva, 2020) project has created a robot with multimodal interaction (facial,
body, vocal and verbal signals) for the recognition of emotions and expression

7 https://www.sensely.com/
8 https://amanda-care.com/
9 https://www.babylonhealth.com/
10 https://www.aidachatbot.it/
1 https://www.cognii.com/
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to teach autistic children of school age. Also interesting is the StofySign
project created by Huawey, an application that aims to help deaf children
improve their reading skills by translating the text of selected books into sign
language. These are some projects of how NLP supports SBEQuility
Education.

On the other hand, from a social point of view, part of the research is
currently focused on the predictive analysis of text-based signals, such as
those coming from social networks like Twitter or Facebook. Today, textual
data is a very rich source of information, and it is growing day by day. Today,
most individuals use these platforms to make decisions about purchasing
goods, travel, or expressing opinions on social, political and other topics.
These predictive techniques are used in many areas from the prediction of the
elections of a political candidate to the study of opinions on major issues such
as homophobia, racism, bullying, etc., used for the objectives of SDG 16 -
Peace, justice and strong institutions.

2.4. Technologies Machine Learning

In 1959 Arthur Lee Samuel, a pioneer of the Machine Learning (ML),
reports someV W X G L Have\Waemadncerned with the programming of a
digital computer to behave in a way which, if done by human beings or
animals, would be described as involving the process of learningD P X H O
1959).

Learning techniqgues can be classified into three main categories:
supervised learningunsupervised learningeinforcement learning

Thesupervised learninglgorithms build a predictive model starting from
a set of tagged data (sadmpley The labels, associated with each example,
represent thetH[SHFWHG UHVXOWYVY WKDW WKH V\VWHP
labels can have discrete or continuous values; the ML algorithms are called
Classificationalgorithms in the first case amegressioralgorithms in the
second one. In this type of learningtUDLQLQJ SURFHVYV 32DELC
reported in Figure 3. The sample dataset, célathsef is splitted into three
subsets: thd@raining set the Validation setand theTest set The samples
consist of the data for which the system must provide a prediction, and the
expected results. The model is trained on data from the Training set and the
performance is evaluated using the Validation set. If the achieved
performances do not meet expectations, the model parameters are changed
(process known ggsarameters tuning and the training process is repeated.

12 https://consumer.huawei.com/uk/campaign/storysign/
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At a satisfactory level of performance reached, the model is tested on a set of
data that did not take part at the training process, named the Test set. As result
of the described training, validation and test process@elwhich provides

a prediction, in probabilistic terms, from input dawbgervationy is
obtained.

In theunsupervisedearning, the data has no labels. These algorithms try
to extract information from the data without an expected result being known
a priori. Some examples are t@éustering in which you try to select and
JURXS GDWD LQWR FOXVWHUWW L EDYIHW\ R K R PR
between the data; th&ssociation which attempts to identify relationships
between data; thBimensionality Reductignn which the system tries to
reduce the data dimensionality, identifying potentials correlations between
them.

In thereinforcement learninghe system does not learn from a Dataset but,
acting to achieve a goal, modifies its own behavior (future actions) in function
of the feedbacks¢wardsor punishmenisprovided by the environment with
which it interacts.

The instrumental contributions of ML are many and transversal to various
sectors including e.g. the Financial Markets and the Jurisprudence.

In the financial sector, and more specifically in the stock markets and the
stock market indexes, ML applications are used to predict price trends. In
Machine Learning for Quantitative Finance Applications: A Sufvey
(Rundo et al., 2019) a description and comparison of different ML systems,
for quantitative finance with application implications in trading systems and
for financial portfolio managements, are reported. The analyzed models are
based on botkechnical and fundamental analysipproaches and have the
goal of predicting time series by maximizing the accuracy. Technical analysis
is based on the assumption that market movements are cyclical (that is, they
have patterns repeated over time) and are trained on Datasets containing
historical market data. On the other hand, the fundamental analysis seeks to
identify the factors that determine market trends, in order to exploit any
correlations to predict future market movements. If on the one hand the
technical analysis underestimates the variability of the markets, on the other
hand, the fundamental analysis can be computationally complex, and this
affects the decision rate of the system.
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Figure 3 -Supervised training process.

Also, in the area of jurisprudence ML-based applications have been
developed in support of judges and in judicial proceedings. In 2019, for
example, in China, an application called System20@as used in a
courtroom to allow a judge and lawyers of the parties to request and quickly
obtain documents, expert opinions and videos. In addition to useful in the trial
stages assistance systems, such as System 206, decision-making systems have
EHHQ GHYHORSHG $Q DUWLFOH SXEOLVKHG E\ W
December 26, 2024, a system based on ML capable of making accusations
is reported. Shi Yong and his team of researchers trained a model on a dataset
of over 17.000 court cases from 2015-2020. The implemented system, which
uses natural language descriptions of a case, is able to identify a hypothesis

13 https://www.chinadaily.com.cn/a/201901/24/WS5c¢4959f9a3106c65c34e64ea.html
1 https:/fwww.scmp.com/news/china/science/article/3160997/chinese-scientists-daivelop-
prosecutoreanpressits-own
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and formulate an accusation. The dataset and the system predictions cover the
most frequent crimes affecting the city of Shanghai, such as credit card fraud,
theft, gambling, dangerous driving, injury, and so on. The research team
claimed an over 97% system accuracy.

As is evident in the case of jurisprudence, the instrumental contribution of
ML influences, in the practice of use, the methodological approach.

2.5. Computer Vision

Computer Vision is a field of artificial intelligence that deals with methods
and techniques for analyzing images and videos in order to allow computers
to reproduce human visual functions and processes. Machines can accurately
identify and classify entities and then react to what 8exyIn many areas,
Computer Vision competes and surpasses human vision. Some Computer
Vision techniques involve image segmentation, object detection, facial
recognition, image classification, background detection and others.

This Al discipline has also entered various sectors, for example Medicine,
redefining some procedures. Many medical diagnoses are based on the study
of images and many tools have been developed in the Computer Vision field
to help doctors identify pathologies and/or anomalies. An example is X
RAIS®, a platform for medical image analysis developed by Laife Reply that
uses 106 different diagnostic methods to support the doctor by automatically
suggesting suspicious areas and performing the related classifications. The
goal is to reduce the number of misdiagnosis and improve the efficiency of
the entire diagnostic process. Midis Ayni E§lis a Peruvian medical project
that allows low-cost diagnosis to detect anemia by analyzing images of the
eye.

Another contribution of Computer Vision, of great international
significance, was made to support investigations to search for missing
children. The nonSURILW RUJDQL]J]DWLRQ 3, QWHUQDWLR
([SORLWHG &HKIEC)hasH@ouncéd the launch of GMCNgine
system that helps find missing or abducted children by comparing their photos
with those of children online.

There are also human science disciplines that have had great benefits of
using Vision Computer technology such as archaeology. With these
techniques, systems have been built to support archaeologists in their

15 https://www.reply.com/en/industries/public-sector-and-healthcare/x-rais
18 https://fairlac.iadb.org/en/midis
7 https://gmcengine.globalmissingkids.org/
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evaluation and classification of the finds found, thus introducing a faster
process in the classification phase (Restal, 2021).

2.6. Robotic#l

In recent years, Al has provided contributions regarding systems and
processes in automation and robotics, obtaining important results such as, for
example, in the Medicine sector and in the Automotive Industry.

Medical Robotics includes applications to support various activities, from
diagnosis and prevention, to surgical operations, physiotherapy and
rehabilitation practices. Recent technological development has made possible
to create micro-robots capable of exploring the human body, with ever greater
precision, in order to diagnose and prevent diseases. Even in operating
theaters, through robotic arms and camera systems controlled by surgeons,
sometimes even remotely, robotics makes an important contribution to the
implementation of precision interventions. In rehabilitation and
physiotherapy practices, in cases of permanent or temporary disabilities as a
result of trauma or disabling pathologies, exoskeletons and, more generally,
wearable devices have been created to allow correct mobility and/or the
recovery of compromised functionality of limbs and hands.

Among the various objectives of Al applied to the Automotive Industry
are the optimization of the use of transport infrastructures, the improvement
of mobility, the support for people with disabilities, the minimization of risks
through active safety systems, the transport times and, consequently, the
energy consumptions. The first attempts to build driverless vehicles can be
traced back to 1925, when the US Army electrical engineer Francis P.
Houdina modified a Chandler automobile by equipping it with a radio antenna
and electric motors for remote control its movements via radio control. Over
the years, several prototypes have followed one another, with increasing
levels of automation, with the aim of achieving fully automated driving
control without the need for any human intervention. Among the first
examples of vehicles capable of automatically processing signals from the
environment, through cameras and sensors, is the German prototype
S39DOR5V" EXLOW E\ WKH HQJLQHHU (UQVW 'LFI
OXQLFK LQ , Q WKH 39-D03D MQRG PMDIKGHH B\ W
Dickmanns in collaboration with Mercedes Benz, were self-driving cars
based on computer vision techniques and were tested for over 1000 km, with
an average human intervention required estimated at one every 9 km. In 1998
the ARGO project, led by Prof. Alberto Broggi of the Department of
Information Engineering of the University of Parma, was developed as part
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of the Transport Project 2 of the Italian National Research Cdfinthe

project saw the modification of a Lancia Thema, which was equipped with
two video cameras for processing data from the external environment. The
vehicle traveled about 2000 km in six days, and an autonomous driving time
was estimated to be 94%. Subsequently, numerous prototypes were made up
to commercial vehicles, both automobiles, such as the popular products of
7THVOD ORWRUV DV ZHOO DV 3KHDY\" YHKLFOHV
transport.

3. Criticalities of Al in the Anthropocene Era

In the previous paragraphs we have discussed the transformations due to
the methodological and instrumental contribution of Al in other disciplines.
This benefit of increasing method and theoretical improvement is certainly
positive in the path of growth of knowledge of humanity. It is clear that an
extension of method can lead to the development of new technologies and the
development of new systems. But, it is on the latter and their functionalities
that careful control must be carried out, not on the development of disciplines.
They raise concerns, therefore, about the impact that determine the
functionality of new Al systems in the anthropocene era, where one wonders
what individual and social actions such systems can cause. Are there any
obscure changes that our society undergoes (or could undergo), with (or
ZLWKRXW DZDUHQHVV IRU WKH LOQMHFWLRQ RI
that independently perform some tasks that previously only man performed?
We have grouped in some themes (not exhaustive), the answer to this
guestion.

3.1. The application unpredictability of Al systems

In this paragraph we will discuss the unpredictability of the application
directions that Al technologies can take. The latter problem is different from
the problem of XQH[SHFWHG UHVXOWV™ RI $, VIVWHP W
next paragraph 3.2.

In (Tamburrini WKH DXWKRU VHHPV WR DJUHH Z
the direction of technology is really unpredictable. The work gives the
HIDPSOH RI ,%09V :DWVRQ V\VWHP ZKLFK LV Y
discussion. Watson was originally designed to participate in Jeopardy!, a

18 Consiglio Nazionale delle Ricerche (CNR)
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general-purpose television quiz show, where he scored a victory over human
competitors. The system was built with Al learning technology using natural
language technologies. A domain, that of the game, that did not suggest
dangers of use. However, it happened, using the same methodological
apparatus and Al approach, was developed on a new application on another
domain considered ethically sensitigguch as that of purchasing advice.

We agree that unpredictability is a characterizing factor for every
technology and especially for Al, but we also believe that worry should be
directed to the type of use of a methodology, without limiting the discovery
of new applications that can be generated by the methodology itself and
without also placing constraints on the extensions of it. We believe that a
methodology in the design phase can also allow a glimpse of some application
field that requires a subsequent precautionary analysis of use. But it is on this
use that a certain filter and control must be made, not on the development of
the methodology.

We report the case of Hacronym (Stock et al., 2002) a research project
funded for the study of computational humor. This project had among its
potential applications in the educational field, since humor presents itself as
a very effective form of communication for teaching. Hacronym presented,
however, as many possibilities of being used in the commercial field of
advertising and purchasing advice. What to do then? Not undertake a
fascinating research challenge that studied man in one of his most creative
activities such as humor? The research on computational humor was
developed and coordinated by the Bruno Keller Foundation and completed
around 2001. This research reported flattering theoretical results in humor
modeling (Stoclet al, 2002) that enriched many different disciplinary areas
such as linguistics, logic, cognitive sciences, and of course Al itself. To our
knowledge, research related to Hacronym did not lead to the development of
e-commerce systems.

We believe that with a good methodology of impact analysis and control
such as the one we will present below (section 4.1) can greatly reduce the
SUREOHP RI 3 XQSUHGLFWDELOLW\ RI $, VA\VWHP
aspect, if properly managed, can become a positive feature for the search for
original application opportunities. We fully agree with sentence reported in

&XFFKLDUD SWKH zZzD\ LV WR UHJXODWH
DSSOLFDWLRQV DQG ILQDO SURGXFWV”~
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3.2. Unexpected executions of Al systems

Unexpected executions of Al systethdoes not concern the application
unpredictability problem, the latter described in previous paragraph. The
latter is inherent in the direction that a research can take and therefore not
foreseeing in which sector such a methodology will be applied. An
unexpected result, however, concerns the fact that a system that has been
defined to operate a certain way, against the intentions of its builders, behaves
differently. A popular chatbot, built with Al technology called Tay, was
designed to follow language patterns in order to be friendly and reasonable.
In some of his executions, however, he displayed racist and sexist bé&havior
The problem of unexpected results is not an easily solved problem, especially
due to the fact that Al systems have achieved a high quality of performance
of the tasks they are required to fulfill (especially those concerning aspects of
perception, reasoning and learning - typical of Al) and, what happens is the
higher the quality of the tasks, the more difficult it is to discover unexpected
behaviors of Al systems.

In this context we believe that in the verification of the functioning it could
be of some benefit to design and develop systems that have explanatory
modules (see forward the paragraph 3.4). The explanations make it possible
to analyze the inferential paths of a certain system and therefore allow the
correction any unwanted or even erroneous behaviors.

For the problem dealt with in this paragraph we believe that it is also useful
to carry out adequate design methodologies

¥ 7KH IDPRXV $PHULFDQ VWDWHVPDQ +HQU\ .LVVLQJHU
Enlightenment Ends. Philosophically, intellectuaBy in every way 2 human society is
XQSUHSDUHG IRU WKH ULVH RI DUWLILFLDOFRQWEEGQVJINRBE
main points of discussion:

First, that Al may achieve unintended results. Second, that in achieving
intended goals, Al may change human thought processes and human values.
Third, that Al may reach intended goals, but be unable to explain the rationale
for its conclusions.

The first point is the argument of discussion of this paragraph, thalehird point will be
discussed in paragraph 3.4.
20 https://dailywireless.org/internet/what-happenednicrosoft-tayai-chatbot/
2 For example, the& (Yu, 1997) framework was developed for modeling and reasoning
about organizational environments and their information systems and can be autped
early-requirements modeling step.
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3.3. Difficulty for regulating Al systems

There are fields of application of Al methodologies, which are crucial for
addressing a regulatory discussion of the use of such systems. There are areas
that require urgency and particular attention and are those related to the
protection of life and human health in general - specifically, we believe that
priority should be given to the arms, medicine and transport sectors, where
various technologies have been used robotics-Al (see segtion O

With regard to the regulation of Al systems, the points reported in
(Cucchiara, 2021) are expressed very clearly and are fully shared by us, even
if we believe they must be addressed with varying degrees of urgency. The
points are: (1) No Al weapons, (2) Identifying accountability, (3)
Understanding the nature of Intelligence, (4) Privacy, and (5) Human control
over generalization.

The first point that the author labels as a priority is expressed with the
VORJDQ 31R $, ZHDSRQV" :H DJUHH L®eQR XOQ
weapons based on Atrtificial Intelligence and to intervene on global level

ZRUOGZLGH °~ )RU WKLV ZH EHOLHYH WKDW
methodologies in this topic would also be necessary. However, we believe it
is useless to debate onthetodd SDUPDPHQWYVY HWKLFV™ WU\L:
EHWZHHQ DXWRQRPRXV IXQFWLRQV DQG WKRVH
3ZHDSRQV  FDQQRW H[LVW LQ WKH VDPH FRQWH]
that are mutually exclusive, whatever meaning one may choose for the term
SHWKLFV’

7KH VHFRQG SRLQW FRQWDLQHG LQ &XFFKLI
OLDELOLW\ IRU GDPDJHV IURP WKH XVH RI $, V\\
to solve, because it involves not only a discussion on what Al is and the
functionality of its systems but also aspects of a social nature because it is
necessary to address the problem of responsibility. For the first discussion we
believe that the proposed analyzes on the levels of autonomy both in medicine
(Yanget al, 2017) and for vehicle control (SAE, 2018) are valid, in order to
better understand from this decomposition which are the functions that the
machine must perform and which are those of man. This analysis also helps
WR XQGHUVWDQG ZKLFK DQRPDOLHY DUH ODEHC
RU HYHQ 3GHVLJQ HUURUV"™ :LWK WKHVH DQDO\]
more clearly to the assignment of responsibilities.

This last question of a behavioral-social order constitutes the heart of the
problem. Various responsibilities and actors gather on it. The manufacturing
companies together with their programmers, although the need to sell a
product, tend not to take any responsibility, while users of Al robotics systems
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require guarantees of correct operation and do not wish to have responsibility
for any adverse situations. Independent groups do not seem to have the right
reasons to start initiatives to draft liability regulations. Consider the case of
*RRIJOHTY SURSRVDO WR VHW XS DQ LQGHSHQGH
at discussing cutting-edge Al initiatives that quickly fatfed’he proposal

was withdrawn in a few days due to protests relating to the existence of
conflicts of interest of some members of the committee.

We believe that interesting initiatives can only arise at the government
level, where there would be the right reasons for drafting regulations for the
UHVSRQVLELOLW\ RI WKH XVH RI $, URERWLFV ,
to promote a reduction in road accidents, or to include more effective surgical
tools in hospitals.

The applicability of the rules of responsibility presents a last not negligible
problem, which in this pandemic period has emerged in all its facets, that is,
the fatigue attitude and sometimes of rejection of people to social regulations.
To this last problem some elements of resolutions have been the object of the
attention of the European community which has issued a documentation in
which it invites all potential users of Al systems to have confidence in this
technology, a confidence that for the European community can only be
acquired with a better understanding of Al technologies.

‘H EHOLHYH WKDW SRLQW FRQFHUQLQJ WK
LQWHOOLJHQFH  DOVR IDOOV LQWR WKLW®WODVW
in this paragraph because we believe it is a general problem and it is not a
discussion topic of this work in which we are discussing, in particular, Al
systems.

Regarding point (5) Human control over generalization, we believe that
the generation of systems that always try to generalize and organize
everything into classes, can lead to classification problems, generating
problems, in some cases, even of racial and ethnic ones. This can arise
because in trying to improve these systems more and more features are
considered and they can bring into the model some biases present in the
training data (as also reported in the explanation section) and that, even if
correct, may not be always valid in a society that is constantly evolving. An
example igpredictive policinga system that predicted the likelihood of crime
in certain areas and thus focus police attention. After a first phase it was
abandoned as a system because it was discriminatory, the areas identified
were mostly areas where Latinos or African Americans reside. According to
(Cucchiara, 2021) generalizations, Aristotle taught, make sense if there are

22 https://www.bbc.com/news/technology-47825833.
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JHQHUDO SRMN&aeeDitdly EXW VLQFH WKHVH DUF
avoid relying on systems that could to say that all men with pointed mustaches
are artists or that beautiful women are stupid. Or much worse. You can have
systems that can classify artists, stupid people or dangerous areas but they
must provide explanations and that take into account characteristics and
properties that are not discriminatory for the person.

3.4. The problem of explaining Al systems

One of the open questions related to Al, in particular with the intensive use
of systems based on Deep Learning, but also ML, is the problem of
explanation We now have systems with high predictive or classification
capabilities, butopacity has also grown (Gunningt al, 2019). This is
because most of the models are of the black-box type, so they that do not
allow you to inspect the process and therefore the choices/decisions made by
the system are not understandable. This is especially important in areas such
as medicine, defense, finance and law, where understanding decisions and
building trust in algorithms are criticalbjd]. As reported by authors in
(Guidotti et al, 2018), it is not only a transparency problem, in fact the ML
and DL models learn from examples and if these examples provided hide
prejudices and defects (bias) then the algorithms will suggest unfair choices,
for example discriminatory and racist like Compas-Correctional Offender
Management Profiling for Alternative Sanctions (Skeem & Eno Louden,
2007). Compas is a system that has been used to predict the risk of criminal
recidivism by some US courts to support judges for release claims. A study
carried out by some journali$tsshowed that the system had a strong racist
bias. In fact, black people were assigned twice the risk of whites even if they
were in the same conditions. This implies that the model has inherited a bias
from the data, meaning that the data used for trainingiasedtowards black
people. This system, even if properly trained, considered unethical
characteristics of people and was unable to provide an explanation of the
assessment made. Having systems ¢iptaintheir evaluations are able to
give clues about the choices made by helping experts, stakeholders to make
better decisions.

The problem of explanations does not only impact the quality of the
functioning of a certain system but in some cases it is decisive for the adoption
of the system itself. A sentence of the Lazio Regional Administrative Court

23 https://www.propublica.org/article/machine-bias-risk-assessniertisminal-
sentencing.
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of 2019 (summarized in (Numerico, 2021)) rejects the use to adopt an
algorithm for the choice of a decision to transfer some teachers from Puglia
to Lombardy. The Lazio Regional Administrative Court accepts the rejection
of the transfer provision, also raising questions of principle on automatic
evaluation systems in general. The main argument for the acceptance of the
appeal reside in the fact that the ruling issued by the program is based on rules
that are not made public and cannot be subjected to evaluation, neither on the
method, nor in the result obtained. In other words, it does not give the res
judicata the possibility to oppose the sentence, nor the judge to issue a
judgment on the validity of application of the law itself.

3.5. Epistemological opacity of Al systems

In the various disciplines the formulation of the theoretical apparatus
passes through a mechanism of abstraction of concepts. This mechanism
often concerns a labelling activity using abstract terms that tend to associate
categories, ie references, to relationships and processes existing in a domain.

At the beginning of its path, Al started from the representation of
knowledge with the aim of making every type of knowledge explicit. For a
long time, Al has played the role of a good archaeologist who unearthed
hidden relationships, complementing theories with elements of abstractions
that were lacking in certain disciplinary systems. With Expert Systems, Al
has made the hard-wired knowledge of doctors explicit. From there began a
process of formalization and theorizing of abduction which took its most
rigorous form in its logical formal representation.

The elegant and rigid formalizations of classical physics do not take into
account concepts belonging to the common sense of everyday life. The
modeling of natural phenomena must not only be based on formal notions of
position, acceleration and force, but also needs to represent behaviors, which
require qualitative notions, often contained in expressions in natural
language. In physics, for example, notions such as trajectory, speed,
acceleration and force have been theorized, but there are no formalizations of
the concept of action or event - these are present instead in explicit axiomatic
logic programming - such as the Event Calculus (Kowalski & Sergot, 1986b;
Miller & Shanahan, 2002) - which have paved the way for innovative
applications in Robotics.

And again, in physics the concept of causation is present only implicitly in
the natural systems that it describes, but it has never addressed the notion of
mental causation, which is the basis of all cognitive activities of human
rational agents.
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2Q WKH OLQJXLVWLF VLGH $, KDV RYHUODSSHC

theories (Chomsky, 1975), where starting from the aspects of representation
of the grammar of a language, he founded a new discipline that of
computational linguistics (Hausser & Hausser, 2001; Mitkov, 2004), a
discipline that has been highlighted not only for the extensive results reported
in the applications, but above all for having created a new theoretical and
reference approach to natural languages.

Ultimately an Al that accustomed us to surprise us with speed and rigor
entering many different disciplines. Along a path that has been proposed as a
sort of new epistemology of science that for every even small Al application,
has provided methods (even if partial) to represent theories that are also very
different from each other.

In this path of Al has suffered, in our opinion, a stop, at least one of the
branches in which Al has continued - that of Big Data and Machine Learning,
a sector where while proposing applications with interesting features, it has
not continued on the path of integration and extensions of existing disciplines.
With the new approaches of Al, systems have been develogetsoning
the knowledge in a sort btack box where it is difficult to build a process of
explanation of the functioning of a system and, it is not possible to identify
rules, abstractions and concepts that are the basic constituents of theories.

At this point we would like to say that the Al approach based on Machine
Learning or Big Data produce epistemologically opaque systems.

We will not construct a formal definition of epistemological opacity of the
theories generated by Al systemst is beyond the scope of this work.
However, we will show how the notion of opacity given by Humphereys
(Humphreys, 2009) can be used for processes, to suggest some criteria for
evaluating the epistemological opacity of a theory.

We can assume that a set of programs that use Al methodologies evokes
(opaquely or not) a theory. We make no assumption of how this mechanism
happens. However, we can reasonably assume that every Al program is in
effect a process, just as every process is made up of parts, so is a program.

At this point we will use the notion proposed by Humphereys formulated
for the opacity of processes:

A process is epistemically opaque relative to a cognitive agent
Xat timet just in caseX does not know atall of the epistemically
relevant elements of the process. A process is essentially
epistemically opaque % if and only if it is impossible, given the
nature ofX, for X to know all of the epistemically relevant
elements of the process.
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We can think that this definition can be applied to Al programs, making a
VXEVWLWXWLRQ RI 8%, SURJUDP® LQVWHDG RI 3S
processes) that an Al program is made up of parts. And that there are parts of
a program that are epistemically relevant and others that are not. We report
two different partd1 andP. belonging to two different systems (programs)

S and S, of which P, andP. evoke the same theory, but whéeis not
opaque while on the contraPy is. The part of theory evoked is that relgtin
to the rule of transitivity, that is:

RT: For all event&,, Eo, Ez whereE; precede&, andE; precede&s then
E1 precede&s

In S, this rule is represented by the program paids follows:

E'sacayaARAIPR ARAJPE ARAIPRE
LNAR4as € LNARAY;
:LNA?;a7;

For the rule 1 part d& theory exists (it probably exists, and later we will
explain why), a recognition that is epistemically not opaque. While, for the
P> part of the theory ir%, it is epistemically opaquetit is a hypothetical
inductive P2 program that starting from a corpGs of n statement of events
brings outtheRT rule. Namely:

% 2 @ 6AT

The example given helps us to understand what are the terms to be taken
into account to evaluate if some programs and therefore theories are opaque.
An explicit and declarative formulation of the parts of a program, where the
use of entities such as universally quantized variables (for e/¥ryF(X,

Y)) as present in rule 1, plays an essential role for the recognizability of the
non-opacity of a part of a theory.

The multitudes of instances aaldscureprocesses in ML systems, oppose
the process of recognizability of the detection of non-opacity. Such systems
therefore do not provide theoretical increases and interrupt a path of
increasing the theories to which Al had accustomed us.

The aspect of fear, and of anthropocene due to Al, arises precisely from
WKH FRPLQJ WR SRZHU RI WKHVH LPPHQVH DQC
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constitute only instances (not knowledge) of real-world relationships and
processes - instances in search of a clarifying conceptualization.

In other words, with such systems, Al returns to the point where it started,
when it proposed to replace databases with knowledge bases, when we
listened to seminars in which the difference between information and
knowledge was emphasized.

A reset and then build other epistemological pathways? Or a definitive
renunciation that surrenders to the slogan: large databases (the Big Data)
work well, no matter if | give up increasing my theories and knowledge about
the world?

3.6. Al systems, the risk to confirm the past when they making predictions

Prediction of the future is an operation that is performed in many types of
applications in which Al systems operate. We believe there are some of them
that present a troubling social action: making predictions that confirm
SHRSOHYV S D \WeéhekaH Kagl dRridelve®Qhow we can move away
from the anthropocene direction in which we are going, if people, and
everything around us, at this moment confirm the erroneous choices of
yesterday? Our poor health now is determined by the choice of our eating
\HVWHUGD\ WRGD\TfV SROOXWHG D lidd ot delGHWH U
our bad rulers today, from the votes made to the last elections; the bad movies
or fiction that we watch now, from the fictional products we saw in the past
television season. Many application areas of Al, such as recommendation
systems, base their operation on recording the behavior of people, physical
and social phenomena that occurred in the past. They provide purchase
VXJIJHVWLRQV EDVHG RQ IXWXUH IRUHFDVWYV
recommending products can guide our judgment, focusing our choices on a
limited set of elements, excluding for us useful or preferred products. It is
therefore important to understand the operating mechanisms of these Al
systems.

/IHWJV H[DPLQH WKH ODWWHU LQ GHWDLO WK
actions./ HWfJV WDNH IRU H[DPSOH D UHDO V\VWHP
transformations / 5 \ / 554 \ / ggd @ & /| o between the states
| 54 ks k& e & & [ywhereRS FDQ EH IRXQG /HWYV OH
discussion of what the representation of states and transformations should be:
if we have all the tools to do it, if we are good at doing it, if there are limits
to such a process.Q WKLY GLVFXVVLRQ LW GRHVQITW PD
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We emphasize the fact thdts \ / sare all possible transformations,
that is, those registered and classified, those that have occurred and not
registered, and those that we (or any person) do not know.

We then have a corpus of data where a subset of transformations (which
we indicate withSM) actually occurred ilRShave been classified in past
time. Let us also imagine that there is a forecasting syBtarhich from a
stateMy at timet provides a forecadflx at timet + 1.

If we think to realize a prediction systefhonly on the cases actually
occurred SM (subset of all those potentials) then, in the reality, some
transformations can occur that are not predictable by the system

An example of predictions on all is present in e-commerce systems where
user behaviors are classified at a timand some purchases are suggested at
a future timeto. The choice does not take into consideration whether the
product may be useful or the user may like it at tisnbut on a classification
made on the behavior of the same user, or of a user similar to the latter, at a
timets.

Basically, systems that predict future events that are based only on facts or
behaviors that occurred in a previous time, are to be avoided, because they
cannot make predictions about events that did not happen, that is, they do not
allow a choice to be made on all the possible predictions.

Theoretically, what has just been stated consists of the gap between
scientists and politicians approach in the context of the current pandemic.
Scientists, although often do not provide a strictly causal explanation of the
pandemic event, declare that it could have been avoided if precautions were
taken in the interactions between humans and the animal world, while
politicians speak of Covid as a completely unpredictable tsunami. For them,
nothing that could be observed at that moment gave a glimpse of what would
happen. The former base their beliefs using causal laws, the latter perform a
sort of induction based only on confirming what has already happened.

3.7. Anthropocene transformation loop of Al technologies

The question of proposing objectives that lead to functionalities that are
SXVHIXOFROQOWHG SDGYDQWDJHRXV™ IRU KXPDQV
and, at the same time, constraints on the functionalities or methods of use of
Al systems, highlights a very topical problem: wheneve®xaystem defined
with certain functions, methods of use and construction specifications is used
to obtain advantages for a specific task, it is necessary to highlight the
physical, social and environmental context in whichSkeystem operates,
in order to anticipate and reduce any risks or collateral damag&xbatild
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cause. In other words, for these types of problems it is necessary to identify
which subsystem of a given physical or social syskgnvhich benefits from
the so-called advantage in usiB8gand which other entities of the saifie
system which on the contrary are disadvantaged.

The problem for some systems, such as Al ones, could become
complicated if other control systems (perhaps still defined with Al techniques
itself) are needed to reduce any risks.

Figure 4 -Anthropocene transformation loop.

In an elegant way, in one of his articles, Peyron (Peyron, 2021) questions
himself the subject in the following way:

Artificial Intelligence transforms the society, economic and
political relations: if our action is aimed at reducing, limiting,
mitigating or reversing the misuse of the human presence in the
ecosystem, the so-called anthropocene, the question that arises is
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whether to increase the anthropocene is the correct way to reduce
the anthropocerié

An example of the lats statement is reportedEimergy and Policy
Considerations for Deep Learning in NLfStrubell et al, 2019) where
regarding the adoption of NLP systems, in particular with Deep Learning
techniques, the impact in terms@®.e emissions is analyzé&t TheErrore.
L'origine riferimento non € stata trovata. shows the estimated cost of the
training process, for some commonly NLP models, in terms of emissions
COee and cost, in euros, by adopting cloud computing platforms.

Table 1- Estimated cost of training a NLP model in terms of CO2e emissions and in-
cloud compute cost (EUR).

The table shows us how the massive use of some Al techniques, which we
use daily today, have a negative impact on the environment. So, for the
proposed technologies, in particular for Al, it is necessary to leave the
anthropocene transformation loop highlighted in the Figure 4). In (Sadin,
2019) the authors provide a suggestion that could lead to the resolution of the
problem posed: the cultural profile. The latter consists in choosing a more
meaningful use of technology in such a way that the latter pushes the behavior
of individuals in a more ecological direction.

In particular, we believe that a solution is the adoption of methodologies
for impact analysis, which must become an integral part of Al projects.
Regarding this point, we postpone the discussion to the section 4.3.

24 As one can see, Peyron uses the term anthropocene in the sense similar terthmst giv

us in the footnote of the introduction.

25 . L N L S HGlhhal warming potential (GWP) is the heat absorbed by any greenhouse

gas in the atmosphere, as a multiple of the heat that would be absorbedshynthenass

of carbon dioxide (CO2). GWP is 1 for CO2 (. . . ) Carbon dioxidevatgnt (CO2e or

CO2eq or CO2-e) is calculated from GWP. For any gas, it is the mass of CO2 that wou

ZDUP WKH HDUWK DV PXFK DV WKH PDVV RI WKDW JDV’
176



4. Remedies and attempts to control Al technologies

With regard to the Al functionalities, the game is played on two tables:
that of directives that lead to the creation of systems that exhibit functions
(understood as the capacity of artifacts/systems) that provide an advantage for
humans and the environment in which it lives, and to provide restrictions on
the generated functions.

The Italian Al scientific community took care of the first objective,
elaborating an interesting document submitted to the current Italian Prime
Minister which also reports the existing Al plans of other countries in the
world (document that we present in the paragraph 4.1

Instead, about the second one, relating to restrictions, the contribution
came from the European community with a regulatory document based on the
risk analysis for the marketing of Al systems (document that we present in
the paragraph 4)2

In the final paragraph (4.3) of this section we report some basic concepts
to build methodologies for the impact analysis of Al systems, during the
design, development and verification phases.

4.1 An Al strategy proposal for Italy

The Italian Al scientific community in a document (Semekdral, 2021)
submitted to the Italian political community (Council Presidency) entitled
S$UWLILFLDO ,QWHOOLJHQFH IRU 6XVWDLQDEO
reference the objectives of the 2030 Agenda for Sustainable Develdpment
proposed in September 2015 by more than 150 international leaders in a
meeting at the United Nations to contribute to the global development of the
planet.

In the Italian document on the massive adoption of Al for sustainable
development, an analysis of the impact of Al was carried out on all 17
objectives proposed by the 2030 Agenda. Objectives that we explicitly list:
No Poverty; Zero Hunger; Good Health and Well-being; Quality Education;
Gender Equality; Clean Water and Sanitation; Affordable and Clean Energy;
Decent Work and Economic Growth; Industry, Innovation and
Infrastructure; Reduced Inequality; Sustainable Cities and Communities;
Responsible Consumption and Production; Climate Action; Life Below

26 https://sdgs.un.org/goals
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Water; Life On Land; Peace, Justice, and Strong Institutions; Partnerships
for the Goals

(DFK JRDO LV HQULFKHG E\ WKH FRQWHQWV RI
GR WR DFKLHYH WKH JRDO” DQG 3ZKDW DUH WKH

4.2. Guide Lines for commercial Al products

The European community has provided guidance based on risk analysis,
proposing to group commercial Al products into 4 risk levels (Commission,
2021):

- a first level consists of Al systems that use subliminal
WHFKQLTXHV WR GLVWRUW D SHUVRQYV E
psychological harm to that person or to others;

- asecond level labeled as high risk is defined by the functioning
of certain Al systems that can have negative repercussions on
SHRSOHfV VDIHW\ RU WKHLU IXQGDPHQWDO

- athird level known as limited risk includes those systems that
must be subject to minimum and precise transparency constraints,
such as chatbots and voice assistants. These systems must ensure
operation such that those who interact must be able to be aware that
they are interacting with a machine, in order to be able to decide with
full knowledge of the facts whether or not to continue using them;

- afourth level in which the risk is considered minimal, for the
safety, rights and freedoms of citizens. This last category would
include maintenance systems, spam filters, and video games
developed with Al techniques.

In this regard, always in the Ethical Guidelines on Al (Group, 2019) of the
European Commission, it manifests the vision in which, to be ethically
correct, the Al must be reliable, compliant with the laws and must comply
with the following 7 conditions:

1. human supervision of Al systems, to ensure respect for
fundamental rights and the well-being of the user;

2. robustness and safety, such as the safety and reliability of the
algorithms and the degree of effectiveness and efficiency of the
control systems in the event of hypothetical illegal operations;

3. privacy, control and data management;
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4. transparency to guarantee the traceability of the systems and
to demonstrate the operations carried out by the algorithm;

5. diversity, fairness, absence of discrimination: artificial
intelligence systems should take into account the different and
distinct human skills and abilities, at the same time guaranteeing free
access to these tools to everyone;

6. social and environmental well-being, that is, always paying
attention to the impact on the environment and the social order,
promoting the use of Al only where its use can guarantee sustainable
development;

7. responsibility, i.e. continuous systems verification, both
internally and externally.

4.3. Methodologies for impact analysis of Al systems

The loop presented in 3.7, the directional unpredictability of Al
technologies and, the problem of unexpected behavior of systems can be a
cause for concern if you think that there are no remedies to make reductions
LQ 3 TXDQWLWLHY RI DQWKURSRFHQHTt intheDW FD
development of Al systems.

In addition, a loop reported in 3.7 gives rise to the suspicion that there may
be many other loops of a non-technological nature whose existence we do not
know. Sadin in (Sadin, 2019) warns us that industrial production is no longer
sensitive to the need to carry out multiple and meticulous quality tests. Indeed,
it declares that at the moment the trend is that there is:

almost no discrepancy between design and marketing.
Competitive pressure and the primacy of immediate return on
investment prevent the slightest latency period, as well as any
concerted assessment of the value and relevance of products.
Research and development units must prove without delay and
relentlessly that they are levers of profit.

However, this does not always happen. Al systems enter our daily lives
not only through a strong bet determined by market reasons of unscrupulous
companies. But also, through national and territorial research programs
funded by government projects. It is these types of programs that we take as
a model for controlling the divergence of any technological loops. In recent
years, various Al technology projects have been funded, where impact
analyses have been associated as a mandatory requirement of the project. A
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real activity that takes place in parallel with the development of the project
itself that goes through the various phases of design, development and
analysis of the final result. An example of this type of project is the one that
was launched in Italy in the year 2020-2021 by the San Paolo Foundation call,
WKH 3$UWLILFLDO ,QWHOOLJHQFH $UW DQG &X!
were formed by mixed academic, research, business and industry groups. And
where, as a design requirement, there was that of in the activities an impact
analysis methodology to be applied in all phases of the project. We believe
that these latter methodologies are perhaps the only way to make rigorous
assumptions of social change.

We will not report what the specific impact methodologies are, but we
believe that this chapter is the right context to provide a brief presentation of
the basic components. We will exemplify this presentation taking as a
reference the Al projects that are composed of mixed research and business
groups, which have as their purpose the development of Al products with not
only profit-making purposes, but which must by choice or by project
constraint perform a social impact assessment.

They play an important role in the construction of an impact chain the set
of stakeholders, i.e. all types of natural persons or social entities involved in
the development or use of an Al system that is intended to be designed and
developed.

The choice of the sets of stakeholders referring to the development project
is decisive for identifying the indicators through which the impact assessment
will be built and formulated, which we repeat must have a quantitative
evaluation characteristic.

In order to formulate an impact value chain, it is first necessary to define
the concepts of input, activity, output, outcome and impact (Etica &
Consulting, 2016), on which the selection phase of the indicators will also
depend. For the interest to Al system projects, we believe that two phases
require specific attention:

1. outcome (resulds- are all the changes, positive and negative, both
short-term and long-term, that occur on the lives of the recipients of the
realized Al system. The outcomes are therefore the benefits obtained and also
the negative effects verified as a result of the adoption of the system. The
outcomes can be short or long term depending on the social needs to be met
and the functionality or service provided by the system. They can be direct
(reasonably direct consequence of the system or service on the life of users)
or indirect (indirect effect on the life of the beneficiary or other natural
persons or body of the company). In addition, outcomes can be expected or
unexpected, i.e. results not expected after the adoption of a certain system.
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2. impact - is the part of the outcome related to change. The impact is
therefore a measure of outcome net of the essential changes, which would
have occurred equally even without the use of the Al system realized. The
impact measurement therefore represents the actual ability of the use of a
certain Al system to cause expected changes.

In these impact assessments the key elements to be considered are: the
living condition of people and the surrounding environment (natural,
sociocultural, economic, institutional); the power structures that can influence
the adoption of the systems produced by the project; the number of
organisations and partners involved in the project and their role in pursuing
results.

We have presented some essential notions of social impact assessment that
can be used to evaluate Al projects, defined by mixed research-business
JURXSV ZKLFK QHHG DQ LPSDFW DQDO\VLV LQ \
list), such as cultural heritage, smart cities, smart buildings, elderly care
systems and educational systems.

5. Conclusions

In this chapter we distinguished two types of Al contributions: the
functional one, due to the number of innovative systems it produces at the
service of society, and the theoretical and methodological one that has an
impact on many disciplinary areas. We examined the contribution of Al to
the humanities, social and natural sciences. In particular to disciplines such
as Linguistics, Cultural Heritage, Medicine and Education. We reported some
critical issues of Al systems, we examined the problem of technological
unpredictability, the unexpected results of Al systems, also discussing
problems of regulation, opacity and prediction of the future of such systems.
At the end of the chapter we reported some regulatory proposals of the Al
systems commercialization and, we provided some elements for the impact
analysis of these systems.

References

Bordoni, L., Ardissono, L., J.A. Barcelo and, A. C., de Gemmis, M., Gena,
C., L. laquinta, P. L., Mele, F., Musto, C., Narducci, F., Semeraro&G.,

181



Sorgente, A., 20133The contribution of ai to understand cultural heritage
Intelligenza Artificiale vol. 7, no. 2, pp. 101-112.

Bordoni, L., Mele, F., & Sorgente, A., 2016, Atrtificial intelligence for
cultural heritage, Cambridge Scholars Publishing, Cambridge.

Chomsky, N., 1975The logical structure of linguistic thegrgpringer
New York.

Cohen, J., 19883A view of the origins and development of prolog
Commun. ACM31(1),26 86. https://doi.org/10.1145/35043.35045.

Commission, E., 2021, Proposal for a regulation of the european
parliament and of the council laying down harmonised rules on artificial
intelligence - artificial intelligence act.

Cucchiara, R., 2021, L Q W H O O & arkfiQ3le: L@ RvQluzione tecno-
logica che sta gia cambiando il monddondadori, Milano.

Etica, I., & Consulting, S., 2016,e linee guida per la misurazione
GHOOTTLPSDWsWRle, http://www.improntaetica.org/wp-
content/uploads/2016/06/Linee-Guida-Impatto_def.pdf (last access:
04/04/2022)

Group, A. H.-L. E., 2019:thics guidelines for trustworthy ,aEuropean
Commission, https://www.aepd.es/sites/default/files/2019-12/ai-ethics-
guidelines.pdf (last access: 09/04/2022).

Guidotti, R., Monreale, A., Ruggieri, S., Turini, F., Giannotti, F., &
PedreschiD., 2018, A survey of methods for explaining black box models
ACM computing survey(€SUR), 51(5), 1-42.

Gunning, D., Stefik, M., Choli, J., Miller, T., Stumpf, S., & Yang,45.-
2019, 3Xai-explainable artificial intelligence Science Roboti¢s4(37),
eaay7120.

Hausser, R., & Hausser, R., 200Epundations of computational
linguistics Springer, Berlin.

Humphreys, P., 2009¥The philosophical novelty of computer simulation
methods Synthesgl69(3), 615-626.

Interoperability, S., 2021, What is semantic interoperability [Available
online]. https://www.igi-global.com/dictionary/challenges-interoperability-
ecosystem/26340 (last access: 02/04/2022)

Kissinger, H., 2018 How the enlightenment endsThe Atlantic 1.

Kowalski, R. A., & Sergot, M. J., 19864 logic-based calculus of everits
New Generation Compi4(1), 6795.

Kunze, J. and T. Baker, 2007, "The Dublin Core Metadata Element Set",
RFC 5013, DOI 10.17487/RFC5013, August 2007, <https://www.rfc-
editor.org/info/rfc5013>.

182



Miller, R., & Shanahan, M., 2002, Some alternative formulations of the
event calculus. In: Kakas A.C. & Sadri F. (Ed€pmputational logic: Logic
programming and beyon&pringer, Berlin, pp. 452-490.

Mitkov, R., 2004, The oxford handbook of computational linguistics
Oxford University Press, Oxford.

Mueller, E., 2015,Commonsense reasoning (second editidndrgan
Kaufmann, Elsevier.

Numerico, T., 2021Big data e algoritmi: Prospettive critich€arocci,

Rome.

SAE International, 201&AE international releases updated visual chart
IRU LWV SOHYHOV RI GULYLQ kelbdXiWwg RPebitles RQ ™V
https://www.sae.org/news/press-room/2018/12/sae-international-releases-
updated-visual-chart-fats-%E2%80%9Clevel®f-driving-
automation%E2%80%9D-standard-for-self-driving-vehicles (last access:
07/04/2022

Peyron, L., 2021,Esserci, o non esserci? il HIPPD GHOOYJLQWHC
artificiale’, MORALIA BLOG https://ilregno.it/moralia/blog/esserci-o-non-
esserci-dilemma-dellintelligenza-artificiale-luca-peyron  (last access:
08/04/2022).

Resler, A., Yeshurun, R., Natalio, F., & Giryes, R., 2024, deep-
learning model for predictive archaeology and archaeological community
detection’, Humanities and Social Sciences Communicati8(is, 1-10.

Riva, G., & Riva, E. 2020, De-enigma: Multimodal humatiobot
interaction for teaching and expanding social imagination in autistic
children” Cyberpsychology, Behavior, and Social Network2®(11), 806-

807.

Rundo, F., Trenta, F., di Stallo, L., & Battiato, S., 202achine learning
for quantitative finance applications: A surveypplied Sciences9(24).
https://doi.org/10.3390/app9245574.

Sadin, E., 2019 ULWLFD GHOOD UDJLRQH DUWALILFLD
Luiss University Press, Rome.

Samuel, A. L., 19595 0me studies in machine learning using the game of
checkers IBM J. Res. Dev., 3), 210-229.
https://doi.org/10.1147/rd.33.0210

Semeraro, G., Ferilli, S., Girardi, E., Musto, C., & Marina Paolini, S. P.,
Piero Poccianti, 2021/fLQWHOOLJHQ]D DUWLILFLDOH SHI
Cnr Edizioni, Rome.

Skeem, J., & Eno Louden, J., 2007, Assessment of evidence on the quality
of the correctional offender management profiling for alternative sanctions
(compas).Unpublished report prepared for the California Department of

183



Corrections and Rehabilitation Available at:
https://webfiles.uci.edu/skeem/Downloads.html (last access: 01/04/2022).

Stock, O., Strapparava, C., & Nijholt, A., 200Rwente workshop on
language technology 20TC-IRST, Trento.

Stock, O., 1997 Spatial and temporal reasoningpringer Science &
Business Media.

Strubell, E., Ganesh, A., McCallunA., 2019, Energy and Policy
Considerations for Deep Learning in NLP.Rroceedings of the 57th Annual
Meeting of the Association for Computational Linguistiassociation for
Computational  Linguistics,  Florence, Italy, pp. 3645-3650.
https://doi.org/10.18653/v1/P19-1355

Tamburrini, G, 2020,Etica delle macchine: Dilemmi morali per robotica
e intelligenza artificiale Carocci, Rome.

Tim Berners-Lee, J. H., & Lassila, O., 2001, The semantic web: A new
form of web content that is meaningful to computers will unleash a revolution
of new possibilitiesScientific American 288), 34-43.

Web, W.S, 2021, Semantic web [Available on line].
https://www.w3.org/standards/semanticweb/

Yang, G.-Z., Cambias, J., Cleary, K., Daimler, E., Drake, J., Dupont, P. E.,
Hata, N., Kazanzides, P., Martel, S., Patel, R. é&f.al, 2017, Medical
robotics2 regulatory, ethical, and legal considerations for increasing levels of
autonomy.Science Robotics(2), 12.

Yu, E., 1997, Towards modeling and reasoning support for early-phase
requirements engineeringroceedings of the IEEE International Conference
on Requirements Engineering 226-235.
https://doi.org/10.1109/ISRE.1997.56687335.

184



9. The making of space, music, and soundscapes through
digital art tools

Gian Luigi Corintd
Abstract

Starting from a grounded case, the purpose of this chapter is to examine
how research on/with artists who frequently use the internet and ICT might
shed new light on traditional geographical concerns such as space/time and
place/identity. Internet and ICT enable the formation of groups of people
influenced by new characteristics, creating a highly intriguing geographical
discourse. Contemporary artists tend to use digital tools in combination with
traditional ones. They also make extensive use of social media to
communicate, share experiences, and promote their art. Digital technology
provides inescapable support to any artistic creativity and determines
different forms of aggregation. The knowledge generated by musical sounds
is more abstract, intuitive, and unconscious than the disembodied knowledge
produced by words and images. The Internet would produce aigéal
generation more complete and aware than predecessors, happy to unite in
collaborative networks of independent peers. Individual consciousness would
transcend the human body's limits and would finally be free to explore spaces
of creative and spiritual sharing. The chapter reports the research experience
on the 2019 paint exhibitioRaging Babiesdubbed by two digital musicians.

The outcomes of in-depth discussionsf(asised conversatiopsvith three

artists regarding the formation of collaborative networks utilizing ICT and the
Internet are reported. The effects on geographical research performed by the
author are also explained and commented.

Keywords: real and virtual places, art performance, painting, music,
soundscapes.
1. Introduction: Geography and Grounded Art Experience

The chapter reports an art experience conducted in 2018-2019 with three
visual and musical artists. They are Lorenzo Tonda, painter, Abo Carcassi

I University of Macerata, Department of Education, Cultural Heritage, and Tqurism
Territory and Environment SectipRiazzale Luigi Bertelli, 1+62100 Macerata, e-mail:
gianluigi.corinto@unimc.it.
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and Pietro Michi, electronic musicians. They all use both traditional and
digital tools. Starting from a grounded case, the chapter examines how
research on/with artists who frequently use the internet and ICT might shed
new light on traditional geographical concerns such as space/time and
place/identity. Space and place are central topics for geographers, densely
intertwined with the definition of community. Internet and ICT enable the
formation of groups of people influenced by new characteristics, creating a
highly intriguing geographical discourse. After at least thirty years of public
ICT, all aspects of human life are facing a profound transformation, if not a
revolution. All issues of politics, economics, the perception of the self, and
the sense of community belonging, the sense of personal and public are
involved. The internet appears to enroll a new digital generation capable of
practicing collaborative networks of independent counterparts, imitating the
web. The human body would no more be a limit to social relations and the
spatial dimension of places, as human senses and abilities can transcend
physical borders and share activities in so-called virtual spaces (Heim, 1995).

In this line, the electronic age presents a double opportunity for artists. It
allows both to engage the audience and refine art techniques. Individual artists
or any art collective can access a great wealth of audiovisual information and
engage audiences with direct use of social media. An artist can implement
personal abilities by combining digital devices and software with traditional
tools. Digital tools help artists paint, take photos and videos, compose music,
design, produce, reproduce, and even deliver their works of art. You might
even say those new instruments are in the toolbox of any artist today. So,
devices and technologies are effective in building an art community and
fostering a creative atmosphere in a broader space. In addition, artists can
design and organize art exhibitions or events using the web. At issue are the
guality and quantity of acquired knowledge, reducing costs and saving time.
There is also the possibility to manage new creative languages and the mix of
physical and virtual art place$U Y R@B, Jeacle & Carter, 2014).

The chapter will detail the experience made by the author in designing and
organizing the exhibition entitle®Raging Babiesheld in Florence from
January 19 to the end of February 2019. The people involved in the event
were the author as curator, the painter, the electronic musician, and the
producer of hi-fi recordings of soundscapes. To delve into the experience and
give critical interpretation the text is organized as follows.

The next section deals with the background theory used in the study.
Section 3 discusses information selection issues in the representation of both
real and virtual places. Section 4 describes the design and implementation of
Raging Babiesas a multidimensional art performance. The paragraph sets
forth the results of the analysis. It is divided into two parts, the first devoted
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to the geography of the pictorial representation, and the second to its
relationship with the sonic environment designed around it. The last
paragraph is devoted to comments and conclusions, also in view of future
similar initiatives.

2. Background Theory

Any art uses aesthetic means to express and communicate with an
audience. Whether art is expression and communication or much more, is a
complex multidisciplinary issue, of a philosophical nature (Casey, E.S., 1971)
yet even political, as Theodor Adérno (1973) put it in dealing with music in
his 1949Philosophie der neuen Musikhe issue of the philosopher was the
sociopolitical conflict between content and language/grammar. He opposed
the dodecaphony of Arnold Schénberg to the neoclassicism of Igor
Stravinsky, the latter mistakenly considered a reactionary composer
compared to the revolutionary inventor of the twelve-tone method (DeNora,
2017).

Throughout history, artists have always been enlisted to serve some form
of culture, religious beliefs, political power, knowledge, and achievements of
science. Geographical knowledge has been fostered by transferring the visual
power of the eye into cartographic representation, especially during the period
of the world's great explorations (Cosgrove, 1999). Although many
cartographic representations of the Earth are works of art, the political power
used them as a weapon to make war (Lacoste, 1976). The hyphenated spelling
of Geography (writing the Earth) emphasizes the Geo-human interactions
and the aesthetic sensitivity for relationships between emotions, feelings, and
places in the real world (Malpas, 2011). Representation can be the
construction of meaning. Yet, attention to place as a container of feelings and
emotions is both a properly geographic and a challenging theory-making. The
FXOWXUDO JHRJUDSKHUVY UHFHQW LQWHUHVW
focus on visual and iconographic readings of paintings, drawings, maps,
photographs, landscapes, architecture, monuments, and sculptures.
Geography includes increasing attention to the spatialities of sound, music
and noise, video, film, performance, and dance. Attention to performing arts
has also an epistemological meaning for the discipline (Thrift, 2008)
Movement and performances of people prodaestheticgeographies, as
they trace the Earth with a bodily topography, writiggapheir) cultural
meaning on physical space with movements.
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8, WH[WV FDQ FUHDWH LPDJHV WKHQ VSDFHV
If images can change cultures, then the body can create isxtndhasthe
text that controls cultural spaces, and at the same time is controlled by cultural
LPDJHV ~ ebPrD20HQPW.A8-19, original emphasis).

A corollary is that arts and artistic performances can also be seen as a
means to change human behavior, which always has a place, and a public and
environmental impact. According to Dewey (1934), a work of art is more a
practical rather than a theoretical act. A work of art is not simply an object,
because it creates a relationship with the viewer, thus becoming a social
experience. It is an in-progress experience of doing and enjoying. And, as
with any human experience (bodily or mental) it always has a place (Casey,
2013). So, you can add, aesthetic experience has a place.

Reconsidering the philosophical positions of Theodor Adérno on content
versus language/grammar of music, the analysis of sociologist Tia BeNor
(2017) helps us extend the considerations on music to any form of art and
relationships with place. Following her ideas, Stravinsky wanted to restore an
authenticity of its own to art. He had an aversion to the established system
and subjective expression, preferring to create second-rate art, namely an art
that refers to itself. Adorno interpreted this as renouncing the artist's self in
favor of social consciousness. But Stravinsky, to renounce subjective
expression, did not need to create a new idiom, atonal or serial, but used many
different musical styles. Tonality was not a fetish but a compulsion to bring
order and preserve artistic integrity. He just needed a way to connect many
dissociated elements placed on different layers, for example, using
simultaneously two different tones, offering the listener a real collage. In this
creative patchwork, the listeners can find and choose their own meanings. So,
the two subjectivities of the author and the listener remained autonomous. But
the integrity of the artist is intact. Eminent Italian musicologists and musical
critics put at the same creative climax composer Igor Stravinsky and painter
Pablo Picasso, the two most influential artists of the XX century (Mila, 2012;
Vlad, 1958). They both changed over time their styles while maintaining
artistic integrity and authorial identity.

Stravinsky, unlike Schoenberg, anticipated the postwar avant-garde,
though he did not take the decisive step of renouncing the grammar of a
language, tonal, atonal, or serial syntax. Musicians such as John Cage and
Edgar Varese, inheriting from both Schoenberg and Stravinsky, brought an
end to syntax. If the music has a seven-note order, the twelve-notes would be
an ordered grammar too. Thus, Varese redefined music as organized sound,
introducing noises as new sounds (Cassidy & Einbond, 2013), produced
electronically or naturally, by the environment, or by the audience in the
ORFDWLRQ DV LQ &DJHYV FRPSRVLWLRQ 9§ ~ 7K

188



the authorial aura but derives from a traditional artistic approach. There are
the musical theater, a stage, a player with an instrument (or an ensemble), and
a musical score written by the composer. Moreover, Cage demonstrated that
music execution and listening must hawtaatedfeature. The music-makers

are the composer, the listener, and the environment, with its unavoidable
randomness. Geographers might be happy about this finding. They can
appreciate also that the geographical topisarfse of placéRelph, 1976) is
similar to the concept odesthetic ecologyDeNora, 2017), within which
music plays a non-marginal role.

Following these suggestions, you can consider people capable of building
up located social clusters using sensory relationships with others, materials,
and environments, as well as situated languages, symbols, values, and ways
of doing things, even with a bit of randomness. In conclusion, communities
take action by using precognitive and nonverbal assets such as emotion,
impulse, and symbolic manifestation€ DWHULDO DQG LPPDWHL
influence actions, collectively preferred and executed in real life. Practices of
agents make situated identities and capacities manifest. There are many
references totacit knowledgeand embeddednessinvestigated by two
Hungarian scholars, the economist Michael Polany (Polany & Sen, 2009), and
his brother, historian and anthropologist Karl Polany (1944/2001). Human
practices determine the borders and qualities of a place, substantiating the
relationships between society and economy and vice versa. Today, place can
be both real and virtual (Relph, 2007) just like social networks are real and
virtual (Wellman, 2001).

3. Representing places: imagining a selection of details

When describing a place, whether real or imagined, in a novel, on canvas,
or digitally, it is necessary to choose from the infinite details of reality. It is
impossible to describe every detail, and any author must select a few elements
by using a language (Tuan, 1991). The void between them is filled by the
DUWLVWTV UHSUHVHQWDWLRQ FDSDFLW\ DQG H!
Representatioandimagination compose the complete image of the place. In
the same way as the design of virtual environments/places, the pictorial
representation involves a subjective act of selection. Performing music adds
a sensory possibility (Leyshon, Matless & Revill, 1998; Ouzounian, 2015),
but the subjectivity of the sound designer remains. Virtual reality is three-
dimensional, giving more sensory information than a movie or novel. So, you
might assume that users can use less imagination yet have more interactive
spatial perception possibilities (Relph, 2007).
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Digital places are usually interactive and can be explored from different
directions and modified by visitors (Dodge & Kitchin, 2003). The more vivid
the imagination of visitors, the more intense the exploration and modification
of virtual places will be. Arguably, attending a virtual space requires a
different kind of creativity than reading novels. Virtual realities are not read
but practiced (Adams, 1998).

The designer of virtual places should understand in advance the type of
participation. They might provide some triggers to behaviors even though the
results of participant involvement are never entirely predictable. In this sense,
virtual places are works of art whose form is constantly changing due to the
simultaneous actions of authors and participants.

The sense of a virtual place might not be different from that of a real place
(Relph, 2007; 2009). Human senses will be engaged electronically, and
emotions will vary between individuals, but the sense/meaning of place might
also have a common expression. The organization of sounds, music, and
noises can add a sensory possibility. In the future, virtual reality will engage
the sense of smell also (Flaviénal, 2021). Shared common sense/meaning
would come from the accurate description of connections between users and
virtual worlds: for example, online games, museums, and virtual art galleries.
The place to share emotions will be somewhere on the webspace. Eventually,
as in real life, the linkage between humans and places can become obsessive
and dysfunctional, as in the topophilia/topophobia sentiment enlightened by
Tuan (1990; 2013).

A virtual sense might be an added variant to real places as now variably
GLVWULEXWHG LQ WKH JHRJUDSKLF GLYHUVLW\
ways to create virtual places with compelling identities.

4. The exhibition Raging Babies as a multidimensional art
performance

In preparation for th®aging BabiegPic. 1) exhibition aBtudio Rosain
JORUHQFH WKH ZRUNLQJ JURXS PHW D GR]JHQ WL
The meetings were with two, three, or all four members together. The
meetings had the character of Focused Conversations (FC) (Heritage, 2008).
Following Stanfield (2000), the FC method gives feméace relationships
an orderly and structured focus to meetings. The group is made of peer agents
intentionally moving from shared topics. All have clear information and pay
attention to common issues. Thus, individual experiences are shared among
participants to identify meanings, options, possibilities, and solutions to the
guestions raised. Meetings&tudio Rosaaimed at achieving a twofold goal.
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On the one hand, participants aimed at organizing both the exhibition and the
opening event. On the other hand, the conversations had a research purpose,
aiming at acquiring qualitative data (Paulktsal, 2008) along with data
retrieved during and after the exhibition. The group analyzed the retrieved
data, discussed and approved findings after the end of the exhibition and again
during a last meeting on January 3, 2022, in view of this text. The following
SDUWV RI WKLV VHFWLRQ UHSRUW WKH UHVXOW

Pic. 1 -Lorenzo Tonda, Raging Babies, 2019. QOil on canvas, 250x250.

4.1. Desiring sustainability through painting

Why Raging Babies? There is nothing more terrible than innocent
children. Their rage can be devastating, subject to the power of objects,
shapes, and the charm of feeling virging. Human beings are attracted by
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excess, capable of bringing into play exorbitant energies, fantasies, needs, and
desires that are infinite and often candid. Today we feel trapped. Yet in the
trap we feel good, fulfilled, in the company of friends and family, happy, we
even laugh, we open vintage wines to celebrate. The economy that governs
us is based on the claim of the universality of the principle of spending, the
sun that illuminates society with the powerful rays of utility that, instead of
making us happy, originates the accumulation of savings, capital, and power.
So that children become furious at the perennial lack of things, and willingly
throw themselves into a physical struggle, into a perennial brawl, to obtain
something that is at hand. And why should it not be so? But there is an
inconceivable contradiction between wanting thihgise more useless they

are the more they give j@yand saving capital. It's as if someone who throws
candies in the air were to become the most powerful man on earth just by
making a gesture of throwing shiny objects at the sky. Immediately the
children will enter into a furious struggle for the conquest of a fistful of
candies. There is no trace of ambiguity in this, and the fight deserves center
stage and full attention. The painter puts angry children at the center of the
square, within which both the distinction and the tangle of forms, some soft,
some hard, are displayed. The soft ones are the flesh ones, they are alive and
have a sex. The hard ones are geometrical forms and impose themselves
sharply in the scene. To recognize the candies thrown into the air by an
invisible hand requires an expert eye, the naive one of children, while the hard
shapes of geometry can be seen very well, they are evident to each of us with
their edges. They are perfect in the complete abstraction of form: almost as if
they have self-awareness.

We must move in the grammar and syntax of discourse about things and
never among them as they are in the world. Neither faith nor ideology are
helpful. Art manifests itself through the steady hand of the artist who,
appropriately enough, wastes time in the aristocratic consumption of his
artisan talent. It is the waste, the excess of energy, and the true artistic nature
of children, who never exhaust the naive search for physical confrontation.
Only the one who wastes can give a complete artistic discourse, the only one
within which colors and shapes take their true meaning.

4.2. Electronic music and soundscapes to give a space to the painting

The painting represents space in two dimensions. TheRegihg Babies
picture reproduced on canvas with traditional brushes and colors is first
prepared digitally. The painter meticulously takes care of the detalils,
perspective, and spatial distribution of the 3D-drawn shapes. Digital images
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can create environments that are accessible to VR-viewers and smartphones.
The composer designed an electronic music score specific for the opening
event, inspired by the whole figure and the spatial details of the pairitiag
placed speakers to produce a quadrophonic soundscape in the gallery
enveloping the sonic space for the visitors (Pic. 2).

Pic. 2 -Musician Daniele Carcassi preparing the hall for the music listening
Source: Photo by Fabio Norcini.

The piece of situated music produces a space of triple nature. One is
internal to the music score as designed by the composer as a cartographer; a
second one is internal to the exhibition hall, a designed architectural space; a
third one is external to the exhibition hall because the sound goes beyond the
walls into the adjacent space. People coming to the gallery could hear sounds
even from the street before entering the hall. The paifRegng Babiess
then immersed in a soundscape and an aesthetic ecology. [Ragigg

2 Raging Babies by Daniele Carcassi, retrievable at
https://danielecarcassi.bandcamp.com/album/raging-babies
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Babies 13 soundscapes recorded Bipdiversita Recordsvere streamed in
the hall for visitord,

The world is made of landscapes. Our eyes allow us to see one of them at
a time. Technology helps us widen our sight and senses; perception might
become even bigger than imagination. The web (the internet) allows sharing
the real listening of the soundscapes that are scattered in the world. In fact,
the internet is an instrument capable of producing community through the
web. You might risk feeling omnipotent, passing through the door of too big
a perception, of immense sharing, of appropriation of other people's
landscapes. And so, we need prudence and sensitivity in listening. We need
an ecology of soundscapes. The 13 soundscap@&sodiversita Records
surround the audience witlbisescoming from the home garden, from the
cultivated countryside, from the city full of people and noises, from the thick
of the forest, from the bottom of the sea, from the skies furrowed by airplanes
and birds, from the world divided into personal and collective landscapes.

Soundscapes are stories of knowledge, experiences, and feelings: is it true
that mind, sound, and landscape don't exist if not in a reciprocal relationship?
Fatigue and joy in looking for as many sonic details as possible are the basis
for building up a soundscape. The artist who puts together soundscapes
retrieved from the whole world is looking for his landscape. It becomes ours,
unifying memory and the Earth, between memories and sound materials to be
combined. Putting soundscapes as the sonic environmagiog Babiess
a simple operation: a fight scene, some background noises. But the world has
many noises, many sounds: confusion is possible. The clarifying technique is
available. The web belongs to everyone and it is possible to make a
community out of it. The artistic game is the appropriation of the soundscapes
of other artists from all over the world who have made them available to
create a collage that is greater than the individual parts. Ecology of the Earth,
sustainability of life, is the understanding that only artistic waste will save us
all from the waste of material resources.

5. Discussion and conclusions

The chapter presents a case study on a situated art exhibition. Participants
in the working group aimed to make a ground experience of testing different
skills using digital and traditional tools. The occasion was the painting of a
picture displaying fighting babies as the depiction of present-day

3 13 sounscapes by Pietro Michi, retrievable at
https://biodiversitarecords.bandcamp.com/album/13-soundscapes
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environmental anguish and fear of the young for future unsustainable life. The
painter's intention to engage an electronic musician and a producer of
soundscape recordings at the exhibition opening suggested framing the
present work geographically. The aim to treat the tplaiceas a performing
object was intriguing yet fruitful. The exhibition's curator proposed to have
meetings organized as conversations oriented to identify organizational
practices and analyze different points of view on the relationship between art,
digital tools, and the making of space. The group had several meetings to
establish confidence and organize the job as FC (focused conversations) to
gather data useful for epistemological purposes (Heritage, 2008). The easy
collaboration and complete concordance of the newly acquired knowledge
SURYHG WKH PHWKRG DV HIITHFWLYH DW OHDVW
declared the digital art tools as fundamental for their individual and collective
activities. They usually manage social media such as Facebook, Instagram,
and Twitter. They also declared the unavoidable role of the internet and social
media in promoting this initiative as any other performance. Artists can
increase their capabilities by using digital tools, intended as the numerical
control of the rendering of their work through professional software. On the
one hand, the use of ICT expands the technical possibilities of making art by
building virtual networks, engaging different disciplines, such as geography,
sociology, and media studies (Adams, 1998; Dodge & Kitchin, 2003; Jeacle,
& Carter, 2014). On the other hand, the internet expands the communication
global web-space for art activity. This option allows intense cultural
exchanges that contribute to making communities (Wellman, 2001).

Both the organizing process and final exhibition confirmed many findings
of scientific literature considered in preparing this papaging Babies
represents on a flat canvas the space performed by children fighting over
futile objects. Human bodies and geometric solids produce the shape of the
space of conflict. The artist has reproduced the third spatial dimension using
painted perspective and adding the show of computerized virtual reality. The
audience was able to experience the third dimension of the work using special
devices as well. The addition of musical sounds and recordings of natural
QRLVHV HQKDQ FH &patalKpdrcEpKaa.LTHE dntit g performance
provided attendants the opportunity to perceive a triple space. One is internal
to the painting as perspective cartography. The second is the exhibition space,
an architectural venue already designed. The third is the space that the sound
reached outside the gallery, beyond the walls of the building. Participants
were immersed in an actual aesthetic ecology as defined by Tia DeNora
(2017).

In perceiving space, the eye and ear usually work together. But they can
act separately to assess its size and quality, a kind of situated sentiment, the
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spirit of the place. Perception of space, the sense of balance, and the
information about movements and vibrations around us depend also on our
ears and the interpretation of sounds (Leyshon, Matless & Revill, 1998). The

geographical significance of the spaces and places of music does not simply
concern the place where the music is performed or the physical point of direct
or mediated emission of the sounds, but also concerns the different spatialities
that musical emission and resonance can form and delimit (Ouzounian, 2015).
You can feel the musical space even with closed eyes. Opening your eyes,
you can combine the sound spatiality perceived through hearing with the

vision of the surrounding space and landscape. Conversations among
components of the working group confirmed the above literature findings.

The main lesson learned from the ground researétaging Babiess that
the visual experience of looking at a painting is enhanced by the diffusion of
music because it induces the audience to feel different spatial dimensions.
The environmental message inherent in the exhibition was supported by the
multi-sensory perception of images, music, and recorded soundscapes. It is
possible to assume that any other type of artistic message would have induced
the same geographical considerations on spatial perception. In this sense, the
FRQWURYHUV\ RYHU $GRUQRYfV FRQWUDVW EHW
music seems to remain intact. But the figurative painting language merged
with the abstractness of electronic music and the combinatorial randomness
of sounds from distinct and distant landscapes produces a collage of artistic
VWI\OHV 7KLV ILQGLQJ LV FRQVLVMWHRQUW RZILW K L'}
position. ICT and the internet add great potential to artistic collage making,
and it is consistent with the geographical topic of the making of space. The
involved artists did agree on this point, which is valid for theory and research-
making in many disciplines.

A final consideration about limitations of the present work. Doing field
surveys is an inherent quality of geography. However, the present work
appears to be in some way original. According to the author's current level of
knowledge, the number of comparable grounded works is limited. This issue
depends mainly on the sporadic attention paid so far by Italian geographers
to music and noises, if not to art in general. The uniqueness of the work
defines both its originality and limitations. Therefore, it should be considered
exploratory, although the results were of particular interest to the working
group and future research design. The team will be engaged in supporting the
painter in a large mural project located in a public garden in the city of
Florence. Comparisons with similar research initiatives are necessary to
confirm the results and lessons learned during the work.
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10. Technologies for communication and new models of
thought. Culture, philosophy and social identities

Alfonso Di Prosperb
Abstract

The Covid 19 pandemic has forced us to a much larger use of digital
communication technologies. The article proposes to investigate the
structure underlying a cultural model capable of supporting the
widespreading of the new forms of communication along more desirable
lines. The article also examines the opposition between those who hold
favorable views and those who hold negative views about the employment
of the new technologies. | maintain that the most important factor is not in
the technical nature of the devices, but in the structure of the meaning
constituting the content of communication. | also consider it of pivotal
importance to analyze how cultural models can offer semantic tools and aids
in order to give a more fruitful configuration to the contents of
communication.

Keywords: Pandemic, ICT, Agamben, Self-organization, Objective pull

1. Pandemic and new models of culture

The shock of the Covid 19 has brought about the effect of the necessity
of a fast advancement in the process of wide spreading of the new
technologies for communication. Of course this circumstance has provoked
an intense debate. In the Italian context we can recall the positions of
Maurizio Ferraris (2021a, 2021b), who defends a positive interpretation of
the meaning of technology in general and of the new technologies for
communication in particular, while Massimo Cacciari (2020) can be
mentioned in particular among the critics who make some serious
accusations against the use of digital devices in education and teaching.
Giorgio Agamben (2020) has also become well known to a larger public of
non specialists for his position against lockdowns and the use of the

1 PhD. University G. D fAnnunzio” Chieti-Pescara, e-mail:
alfonsodiprospero@yahoo.com.
200



greenpass in ltalian politics, as a means of contrasting the pandemic.
Massimo Adinolfi (2021), Donatella Di Cesare (2021), Giacomo Marramao
(D Mlessandro, 2021) entered the debate so as to contrast Ag§imaben
Cacciari§ positions. Zuolo (2021) dwells on the suggestion that Agafben
tenets about the Covid 19 are a direct consequence of his previous and well
known philosophical elaboration.

One aspect of the thesis that | wish to defend is that these episedas
if relevant in the ordinary sense in the public discourse about decisions of
collective interesttonly affects one level of the issue to be dealt with today.
The dimension of the question that | wish to consider does not concern the
specific and explicit contents of texts and discourses that philosophers and
intellectuals are proposing on this subject, but rather the sociological
meaning of their productions. Actually my analysis will not concern the
authors that | have mentioned, but some aspects of the general stréicture o
the communication processes in the cultural dynamiesthin which the
discoursive practices of these philosophers are also contained. All the same,
the kind of trouble that the philosophical reflections have gotten into while
facing the particular problem of the pandemic is a pertinent example of the
difficulties discussed in this paper.

The Covid-19 pandemic itself is a correlated of the present process of
globalization and it is a cue and a symptom of the limits that affect it. Every
pandemic presupposes a net of relationships that has reached a too high
degree of developement: a sort of promiscuity that can show itself in
different ways. Animals living in too close proximity to human beings,
people living in too dangerously crowded conditions, too many individuals
moving from one country to another. Thetthis is my issuexwhat is the
modelof culture that could be adopted to manage these processes? In other
words, in a nutshell: what is the model of culture that can be suitable to the
Anthropocene era? (Mercatanti, Montes 2021; Delanty, 2021; Ricciardi,
Vella, 2021; Aime, Favole, Remotti, 2021; Indirli, Di Maio, Martinelli,
2021).

The reference here is to ttsructure of communication in cultural
activities, not to its contents. Which patterns of communication should be
adopted in a world where the standard of sociality is designed on a global
scale? The increasing amount of messages and relations today render
different from the past the underlying logics that control the dynamics of
communication and explain the strategies adopted by the speakers. Our
reflections about the meaning and the functions of the cultural productions
must also take these aspects into consideration. An example of the problems
to investigate can be found in the political ideas of Dario Fo, a great writer
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and Nobel Prize winner. In the Seventies Fo expressed his appraisal for the
figure of Mao Tse Tung, but the question arises of what ground there could
be xin principle +for a reliable evaluation of the above mentioned case,
when an observer claims to understand something concerning the politics of
a faraway country, in such an exacting issue (of course the circumstance that
Fo visited China does not alter the nature of this problem). Cleafychse

is only one example of a widespread way of being engaged in political and
cultural activites (Tesini, Zambernardi, 2018): similar difficulties are well
known in the history of philosophy (we can also recall the different case of
Martin Heidegge® endorsment to the Nazi Party, in his own country). In
these years, and since a long time, this attitude is less common, yet the
issues that it entails remain urgent. In my perspective the question is utterly
general. What is the epistemology of these connections that the social actors
attempt to find on a global scale?

What happens in a city like Wuhaamostly unkown in the West, up to
the pandemic outbreakcan change our life. We can also remember that,
while in Western societies the causes of the Covid 19 pandemic are
attributed to the poor sanitary conditions of the markets in Wuhan, China
widely maintains a different interpretation, according to which the virus has
been brought from the U.S.A. (ADNKronos, 2020). In perspective, what are
the entailments of such a divide within the global public opinion?

The flows of communication are not always reliable. Often, they are
rather wholly conditioned. Even if pieces of information about these far
countries (slaughters, persecutions, lack of freedom of speech) are available,
in some cases it is difficult to evaluate if they are trustworthy. (In an obvious
sense, it is to be considered that in the history of the political movements,
the phenomenon of echo chambers has always existed.) The kind of
difficulties that were present in the years of the first representations of
Mistero buffo are still extremely dangeroug furthermore they have
increased as the net of global intersections has become denser and more
intricate. Refusing to give relevance to the facts that concern people from
other countries cannot be a viable option. Rather, we should develop models
of communication to contrast these mechanisms.

2. Culture and self-organization

Edgar Morin (1973) applies the concepts of self-organization to the study
of human nature and its capacity of producing culture. He believes that the
SUHVHQFH RI 3QRLVH LQ WKH IORZV RI LQIRUPD
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for the tasks of the system, but rather a condition that can facilitate a shift
towards more advanced levels of organization. Scott A§hiynciple of
SRUGHU IURP QRLVH" LV DOVR ODUJHO\ XVHG E
Social Systemtheory. Among many others, Maurizio Ferrdhepe (even if

his analysis follows different lines from mine) is that the pandemic can be

the ground to obtain:

il cambiamento di prospettiva necessario per trasformare lo
choc LQ HVSHULHQ]D >«@ H SHU WUDUUH GD
insegnamento che non ha precedente nella storia e che
costituisca un possesso perpetuo flelanita’ (Ferraris, 2021a,
66Y.

Can we detect any conditions that are suitable to catalyze such a kind of
process? When put in these terms, the task is too exacting. But | wish to
make the attempt to offer some remarks.

One focus will be on the field of teaching, but in a perspective that is not
that of the concrete application of pedagogic tools in the classroom. In
schools, a moment ohediationcan be found between the contents of the
cultural universe and the learners, therefore the definition and the
conceptual analysis of those contents can also be involved in the issues of
teaching, if finalized to understand timepactof cultural productions on the
learnerdlives. But my interest does not lie in detecting the best way to
transmit knowledge, competencies and abilities. Of course this is also an
interesting point, but it presupposes that(the adultsknowwith a certain
precision how to identify the best contents, competencies and abilities that
young people need to learn. In the current historical moment, when cultural
frameworks are rapidly changing, the task of this detection is neither simple
nor is an obviously attainable outcome.

The debate about the employment of digital technology in the field of
teaching is truly interesting (Riva, 2014; Ranieri, Pieri, 2014; OECD, 2012;
Maragliano 2013; Midoro, 2015; Roncaglia, 2018; Reale, 2013). It is well
known that there are strong differences in the evaluation of the impact of
technology on learning and on cognitive processes. Manfred Spitzer (2012),
Nicholas Carr (2010), Jean Twenge (2018), Byung-chul Han (2013), Sherry
Turkle (2011, 2015), Susan Greenfield (2014), Maggie Jackson (2008),
Adam Gazzaley and Larry Rosen (2016), have maintained in various ways

2 «[A] change of perspective necessary to transformgchec LQWR H[SHULHQFH >« @
draw from the current crisis unprecedented lessons bound to becarpetupl heritage of
Mankind» (autho® translation).
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that the effect of digital technology on the human mind is negative. As the
effects of digital technology increase, the patterns of thought are damaged,
the structure of the attention becomes less effective, and the quality of
LOQWHUSHUVRQDO UHODWLRQVKLSY GHWHULRUD
Han to describe a new kind of sociality; the empathic contact between
individuals is threatened by new models of relation where distance is
overwhelming. Finally, individual thought becomes less capable of keeping

its focus for a long time.

On the opposite front, there has been an important contribution by Pierre
Lévy (1994) concerning collective intelligence (see also, among many
others, boyd, 2014; Johnson, 2006). Marc Prensky discusses the entailments
for pedagogy: «if Digital Immigrants educators really want to reach Digital
Natives i.e. all their studentsthey will have to change. & high time for
them to stop grousing, and as the Nike motto of the Digital Native
generation saysylust do it!%$ (2001, 6).

In all likelihood the main limit of this debate is represented by the
existence of a strong polarization between optimistics and pessimistics.
Those who embrace one party tend to overvalue all the aspects that
converge with their opinion. If someone defends the use of technology, he or
she also defends a model of language and communication that seems to
have an affinity with it. So Prensl§y wish is that educators adopt the
S3O0DQJXDJHV" DQG WKH DHVWKHWLFV RI WKH (
someone criticizes the diffusion of the new technology for communication,
they seek in the past models of communication and in the traditional
conception of culture the right exempla to be followed, both in the contents
and in the aesthetics precepts. It can be argued that something in this frame
is not convincing, by considering the potential of a fundamental tool of
pedagogy in the field of new technologies: the hypertext. In the hypertext, a
more structured form of thought can be exercised, perfectly in line with the
demands of a traditional request of autonomy in thinking: it allows us to
analyze, decompose and recompose the contents of learning. Since the
choice to activate a link depends on the individual will, it is also adapted to
grasp the individual level of capacity and knowledge, corresponding to the
need of satisfying the individualization of learning. But the complementarity
and the reciprocal recall of the two sides of this evolutdhe traditional
one and the future oneare much more important than the only example
that the hypertext can show: they concern the very framework of the cultural
activities. When we talk about culture, we are also talking about an
extremely differentiated world. The symbolic dimension of the
communication processes within the cultural productions allows and
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increases the possibility of this differentiation, so as to make the contents of
culture, arts and science appear meaningful and profound, for their capacity

of grasping ever more subtle aspects of reality. The improvement of
knowledge is acquired by means of setting new constrains on the structure

of meaning. Niklas Luhmar$ picture of social evolution makes use of a
parallelism with Darwinian biology. Within a species the biological
organisms evolve and reach fitness to the environment by imposing new
constrains to their own structure. As a result, the orgafisraedom is

larger if it develops the proper constraints on its own structure. Also in the
cultural and social dynamics, systems can evolve and become more complex

LI WKH\ LPSRVH WR WKHPVHODRéglvh $&rid Idurtud RESHU
liberi esse possimis VHH DOVR (OLDV RQ WKH FR
author, se@nfra).

Along these lines, the aesthetics of the new media, based on
fragmentation, speed and lack of structure, can be critcized (against
Prensky), while the underlying and incresasingly progressing level of
complexity of the universe of meaning can be seen as a part of a global
process in the evolution of culture: in my perspective, this aspect of the
cultural production is still moreamplified by the new technologies for
communication, i.e. some structural properties of the traditional dynamics in
the production of culture ateptand empowered by the new technological
tools. If we look at the writing itself, we easily find thairtuality,
abstraction differentiationin the formulation of meaninganddistanceare
four fundamental aspects of the kind of meaning that is conveyed by the
book namely by one of the most representative devices and symbols of the
traditional paradigm of culture. In an early stage of the process of
civilization, the fact of using books instead of oral communication could
appear as a damage and a vulnus to the basic insight of the culture of that
time (Plato). The fact of reading books (e.g. novels) could be the ground for
the charge of having the regrettable attitude towards escaping from reality,
ZLWK D VRUW RI SDUDOOHOLVP ZLWK ZKDW LV
PlatofV $FDGHPLD $ULVWRWOH ZDV LURQLFDOO\
habit of reading was much greater than other Mladcscipled). But these
remarks connot be only seen as a reason for a sarcastic criticism of the
FRQVHUYDWLYH DWWLWXGH VKRZQ E\ PDQ\ SKL
writing was the most innovative technology, philosophers like Plato were
enemies of writing; now the greatest innovations are in digital
communication, and many philosoph§p®sition is to defend writing and
FULWLFL]H WKH QHZ GHYLFHV"™ $FWXDOO\ FDX\
wise: they can bear new systems of equilibrium between the parts that
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constitute our social universe, and this can produce dangerous recoils. The
net of connections between the parts constituting the social system is large
and intricate. We do not know where and when the effects of our actions
will be felt. We need to observe what happens for a sufficingly long while of
time in order to understand what is the better thing to do. Obviously, dealing
with the goal of delineating a general picture of such an issue would be too
exacting a task for this paper. All the same, some interestng points can be
highlighted.

3. Teaching, reflexivity and collective mind

A first consequence of these observations is the necessity to admit that
the relationship between teachers and learneasd also the still more
important relation between the traditional models of culture and the new
forms of thought and expressiatis not linear ffom teachergo learners),
but circular. Paulo Freire (even if in a different field of pedagogical
interests) emphasizes that each act of teaching is also a form of learning
(Freire, 1996). In my perspective, this point should be radicalized, meaning
that the single teachers cannot be left to work with their obviously limited
strenght. Rather it is necessary to discuss models that can be able to obtain
the endorsment of large social groups, and it is necessary to define the
contents that constitute the cultural universe and their epistemological
status. The effort of the single teacher can be useful to mediate between the
most idealized and abstract goals of teaching and the limits of the concrete
context where the learners live. But the task of delineating the scientific
meaning of the cultural contents is something that the teachers must take
from external sources: books, debates, specialists and experts, and also from
the feedback of their classrooms and from the social environments where
the students live, since the boundaries of meaning are a collective and
collaborative artefact, and therefore the studffetsdback can also help to
establish in some cases the exact line to trace in order to say whether an
utterance is correct or not. For example, this last aspect is fundamental in
order to establiskthe point from whichZH FDQ VSHDN RI 3IDNH" Q
public communication concerning the results of scientific research: some
ambiguities are necessary in every kind of communication, so also the
results of the scientific inquiries need to be presented with approximation.

In this historical moment the task of shaping the universe of culture, its
form and its boundaries, is radically constructive. The meaning and the
effects of intellectual habits that we (the adults) believe to be clear, in the
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future may turn out to be very different from our present diagnosis, simply
because these years the structures of communication have been quickly
changing and the resulting meaning of a message that only exteriorly
remains the same, might become different. For instance, this problem might
arise: the traditional contents of culture (for example the works of the grea
writers) have a more articulated and complex structure, so they provide an
enhancement, but their complexityin statistical terms+can become a
reason why there will be fewer opportunities for the social condivision of
their outcomes. Is this not ground to fear that their complexity (under some
circumstances) can become an obstacle for the enrichment of personality? If
the language that | am competent to dder its complexity £is appropriate

to only few kinds of social context, in the other ones | will be forced to
employ a language that | am less able to use compared to others (of course
the conditionceteris paribugs always to be maintained), and this can be a
factor of hindrance for the full development of my capacities. The power
and the value of the individual capacity of reflexivity is to be asserted, but
we need to consider also the adjustments that are necessary to make it
compatible with BaumafiV 2:OLTXLG PRGHUQLW\s O0DU.
contribution is to be recalled here). | really do not wish to defend a direction
of thought in which conformism is to be rewarded. Both the individual and
the collectivity need to tap into the resources of the individual creativity. But
this fundamental goal is to be concelead with the other one, for which the
several lines of communication between persons are to be maintained
undamaged.

These remarks drive us to the other side of the issue, namely the bad
outcome that we have obtained in these years from the WEB mediated
channels of communicaion (Zickmund, 1997). Ferrfoiaim certainly is
right when he says that the WEB communications have been indispensable
in the course of the pandemic. But this evaluation can be done more
confidently in relation to the activities that were relatively designed as
routines. In the decisional and informative moments (in those cases, namely,
where the dimension of novelty is central) the outcome has been more
delusive.

In general, even before the pandemic exploded, the analyses of the
processes of digital communication were controversial. The enthusiastic
vision of Lévy has been shown to be unrealistic. The extremely dispersive
character of the most widespread forms of digital communication leaves us
with the suspicion that the level of rationality and cognitive complexity that
a social group FDQ UHDFK E\ PHDQV RI WKH 3FR(
LQWHOOLJHQFH® PRGHO LV ORZHU LI FRPSDUHG

207



traditional model of culture. Under this aspect, it is the lower level of the
internal differentiation of the meaning that makes online communication
less rational and articulated in comparison with the medium of books. But
the problem 1 wish to sustaintis not in the toolxin the technological
device xthat we use. This claim could lead us to an excessive form of
technological determinism. Rather it is the structure itself of information
that is involved: even without the use of technological devices, human life
in the present times is absorbed by patterns of behaviour for which the level
of abstraction is highest. If some individuals appear on the scene of
communication, the respective biographies, activities and beliefs are
different and unknown to the others. The content of information that anyone
possesses about their interlocutors can be seen as abstract in the literal sens
ZKHUH HYHU\RQH PXVW 3SDEVWUDFW”~ VRPH VLPS
the shared scene from the actual identity of those persons. Each $erson
messages and behaviours should be designed in such a way to be coherent
with the specific social scene, but also with the personal projects, wishes
and goals £ even if these do not appear in the present scene of
communicationzif they need to remain coherent with their own identity. If
they could hope to attract other individuals in a collaborative relationship
with them, in order to pursue common purposes, this would become a
SFRQFUHWH™ FRQWH[W RI FRPPXQLFDWLRQ EXW
system and the precariousness of the various contexts where each of us is
acting, make this strategy extremely difficult to adopt. Before a relationship
has been established, each individual must assume patterns of behaviour that
are coherent with the pieces of information that are shared (simply because
other ones are not available). If someone aims to share some personal
project with others, they need to convey their messages and behaviours in
such a way that they could be coheralsio with this proposal, but if the
scissor between the contents of information pertinent wittirgteproposal

(when the first meeting occurs) and those pertinent witlséisendone (in

the sake of increasing the reciprocal knowledge) is too great, it will be
impossible in principle to pursue the goal of building relationships endowed
with a richer meaning.

In the debate about the new technologies for communication the attention
KDV EHHQ EURXJKW WR WKH 3YLUWXDO FRPPXQ
WEB to offer great resources to create new nets of relationships (Rheingold,
1993; Tubella, 2005; Ragnedda, Ruiu, 2017; van Dijk, 2004, 2006; Berg,
2012; Boase, Horrigan, Wellman, Rainie, 2006). This is an aspect of the
issue that is fundamental in my perspective. Also in this case, however, the
most relevant point is not the availability of more sophisticated devices for
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communicating, but rather the epistemological structure of the pieces of
information that are transmitted. The assumption here is that a virtual
community will be productive and positive only if the epistemological
format of the contents of information is defined so that the interlocutor
could be convinced to take part in a shared effort of work and elaboration:
this fundamental condition cannot be realized by the technological devices
alone. In this sense it is urgent to conceive of a form of culture that can be
an aid to set and control the flows of information in the proper ways.

4. The objective pull and the real as virtual

From my point of view we should dwell on the architectural logics of the
processes of communication, refusing a bipolar opposition betweensolder
and enemies of technics and new forms of communication. A good point of
departure is David Lync§ work onInternet of us (2018). This author
expresses opinions that are very balanced about the risks and the limits of
the kind of knowledge that is mecdkatby the WEB, but also for the kind of
knowledge that was offered by the traditional conception of tuth. His
WKHRUHWLFDO IRUPXOD LV 37KH 5HDO DV 9LUWX

The problem of distinguishing the real from the unreal, or the true fro
the untre, LV KDUGO\ WKH UHVXOW RI WKH GLJLWDO
pocket and hold it in your hand before you. Now look at the coin: what
VKDSH GRHV LW ORRN OLNH" >« ,| UHTXHVWHG@
more skilled artist wuld draw theliglse. Why? Because thgatvhat we are
perceiving. But if so, then we have a puzzle. The coin is circular. What we
pereive is not circular. Therefore, what we perceive is not the coin (ibidem)

The author offers important remarks on the meaning of thid fuirthe
issue of fake news: a reporter will never describe exactly what he/she sees,
and this was also true before digital and WEB communication became
dominant.

:LOODUG 9RQ 2UPDQ 4XLQH VSHDNV RI B*REM
describe a point that is élrsame as that which Lynch illustrates with the
example of a coin.

7KH XVXDO SUHPLXP RQ REMHFWLYLW\ LV ZHO
a party of observers glances at a tile from his own vantage point and calls it
square; and each of them has, as his retinal projection of the tile, a scalene
qguadrilateral which is geometrically dissimilar to everyone §¢e >«@ WKH
more objective usage is, by its very intersubjectivity, what we tend to be
exposed to and encouraged in (Quine, 1960, 6).
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Actually this is a general question affecting the processes of thought that
we undertake. The fact that these examples are taken from simple acts of
perception, is not a reason to minimize their relevance. Rather it is the
opposite: in other conditions&when social or subjective interference are
more distinguishabletthe problem becomes still more important. Lyfch
observations are useful to underline exactly this aspect.

Quine§ words show that the root of the problem is in the relation
between intersubjective knowleglgnd subjectvity (even if his own position
is connected with a behaviouristic heritage that makes it difficult for him to
ackonwledge the right weight of the subjective point of view). In
sociological analysis, the severity of this kind of issues becomes
overwhelming.

Within the framework of the psychology of development (especially with
reference to Jean Piadetgenetic epistemology) and with a systematic
analysis of the works of the Gestalt Psychologie, Ash Gobar deals with this
subject in a very intesting research. Even if the details of his conclusions
are not relevant here, he observes that

¥he degree of the intersubjectivity of knowledge varies
directly with the degree of object constancy and inversely with
the amount of critical interference: Thus objective knowledge
(e.g. logic) builds its home on the bedrock of permanent
constancy, and where critical interference prevails there also
prevail conflicting viewpoint$ (e.g. aesthetics) (Gobar, 1968,
281).

In some of my previous works | have tritaldevelop a gnhoseological
framework that relies on genetic epistemology, by connecting it with a
specific perspective on the problem of induction (Di Prospero, 2020a,
2020b). I hold that in the debate about induction it has been under evaluated
the imporarce of the fact that it is a non-monotonic form of inference, for
which the correctness of inductive conclusions is to be maintaitiada
procedural sense:only in relation with the initial knowledge from which
the inference has been drawn. In thistyie, my hypothesis that the
cognitive development of the chiléin the representation of it that is given
by Piaget+can be resolved as due to continuous applications of inductive
JHQHUDOL]DWLRQV 7KH QHZERUQ LVtho@ D FR
subpcW”~ VLQFH WKH QHZERUQ GRHV QRW SRVVH
object): the notions of space and time, object, subject are acquired step by
step, thanks to inductive generalizations. Furthermore, the capacity of
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rational reciprocity is developed thatk inductive generalizations. In other
words, the fact that the child finds that the human beings around her react
and furnish pieces of information in a regular and essentially reliable way,
becomes the ground of our sense of intersubjectvity. Thereforeelation
with the debate about the use of the WEB todathe entailments that
should derive is thatewand more evolved levels of intersubjectivity should
be created, on the ground of tinest that has been realized and enhanced in
the previous oes This means that we should look at the evolution of media
communication under the sign of continuity, even in the presence of
phenomena of strong acceleration. In order to make the net of relationships
that this kind of sociality can produce more rdigahnd humanely livable,
new patterns of behaviour and thought should be elaborated, but the simple
choice of being pro or contra the new technologies seems to be conceptually
too poor to guide or to make it possible to understand this evalution
Probably a very meaningful term of comparison can be found in the
S8 SURFHVV RI FLYLOL]IDWLRQ® GHVFULEHG E\ 1R
Toronto (McLuhan, Innis) gives essential insights on the technological
dimension of the issue. The basic idea is that new @dde R1 PDQQHU"
QDPHO\ VRPH QHZ SHWLTXHWWH" PXVW EH GHYH
evident distorsions in the WEB communications (e.g. hate speeches), but
not (or not only) in the relatively superficial form of a system of rules
SQHWLT X ebhthol tHé coterts of the chats on the social platforms:
rather in the form of a deep reflection concerning the entailments of the new
forms of (digital) distance between users. The desire to keep the same
patterns to express, e.g., empathy, is probably not to defend. But which new
patterns should be introduced in order to facilitate the processes of auto-
organizations of the social relations?

5. Representations of culture

An important consequence of my assumptions is that intersubjectivity
should be conceived not as a prius in the human condition, but (strictly
speaking) as the object @& posteriori and empirical learning. If we
scrutinize the most widespread representations of culture and scientific
research, this request seems to not be satisfied. The mainstream
epistemology seems to take the principle of the intersubjective and public
character of scientific knowledge as obvious and undisputable. In
philosophy, at least since the writings of Wilhelm von Humboldt about
language, it seems that theadws the priority of language over thought and
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perception is commonly accepted. Of course it is not my intention to make
an attempt to minimize the importance of the attitude towards social life for
human beings, but maybe the great complexity of the flows of information
and communication in these years can be a reason to utilize a more
analytical approach. The thesis that the sense of sociality is the outcome of a
learning process (at least if we conceive of it as a well stuctured form,
evolved beyond thsimple reactions, for example, smiling to adults, that
appear early in the child development), can give a plausibile account of the
fundamental relevance of the social relationships in human life, but it is also
able to explain the different properties of the various contexts. In a
Gemeinschafall the individual reactions to the claims of truth arising from
the social environment can be still understood within a pattern of behaviour
that is analyzable in a way that is similar to QUinebjective pull. Busuch

a kind of automatisms today cannot be seen as innocuous any longer. In
general, we know from the history of the tragedies of the last century that in
a Gesellschaft(a modern State-Nation is intrinsically Gesellschaft
accordingly to Benedict Andgon and Ernest Gellndy investigations) the
SVRFLDO™ LQVWLQFWY RI KXPDQ EHLQJV FDQ EI
George Mosse). The point is that in modernity, in the presence of too long
lines of communication, the distance between persons makagpassible

to exercise a sufficient form of control over the claims of truth coming by
the interlocutors. Today these mechanisms are still more accentuated. The
general lines of the sketch of theory that | propose lead to retain that today
with referenceto the problems created by the WEB communicatiowe
should accept a representation of the cultural universe where each individual
counts as a centre, in the sense that each one has to go by itself through the
process of construction of intersubjectvity, but the entailments of the
constraints due to intersubjectvity must be dislocated according to a more
complex map of the engagements that are involved. fikason is that
before the beginning of modernity the most usual emotional reactions were
totally different from the patterns that became dominant in the following
time. Furthermore his analysis entails a conception that is symmetrical and
specular with Foucau§ and Agambe§ biopolitics: is the net of the
increasing interdependencies between theiakoparts in modernity a
condition for a more fruitful process of civilization, or is it a device to better
control and limit the freedom of the individuals? In any case today this
evolution is still ongoing. Everyone is a centre of cognitive activity: in this
sense the processes of cultural production need to fulfil the constraints that
this circumstance brings about. It is at this depth that we need to deal with
the analysis of the cultural productions in front of the global challenge
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posed by the Covid 19. The hypothesis that | wish to support istimat
accordance with the theoretical framework that | have derived from genetic
epistemology+the cultural productions must also be considered expressions
of the complex movements involved in the shapihgntersubjectivity. In
this sense, for example, the creations of philosophy, arts and culture should
EH RITHUHG WR WKH OHDUQHUV QRW DV VRPH
would imply the risk of justifying an attempt to construct the social sharing
of meaning under the sign of an excessive claim of uniformity, almost as a
3IXVLYH” H[SHULHQFH EHWZHQ WKH LQGLYLGXD
the contents of culture, following a model that | have illustrated by the
QRWLRQ RI 3R E Mstdaty lthe HyrnsbkI© énd creations that the
FXOWXUDO SURGXFWLRQV RITHU FRQVWLWXWH D
a repertory of concepts, issues and topics that become easy to treat for their
large accessibility in the flows of communication. In this way, those are the
tools for autonomous processes of self-organization that people should
manage by starting from their personal experience: in my interpretation of
Piaget§ epistemology, the ground for stable and progressive improvements
in the economy of the social and the psychic systems can be found mainly in
the individual experience and the correspondent inductive generalizations.

It is meaningful that Agamben expresses one of the main aspects of his
philosophical problems with the followig words:

Che gnifica che la vita privata ci accompagna come una
clandestina? Innanzitutto, che essa é separata da noi come lo &
un clandestino e, insieme da noi inseparabile, in quanto, come
un clandestino, condivide nascostamente con rfsistenza.
Questa scissione e questa inseparabilita definiscono tenacemente
lo statuto della vita nella nostra culti@®gamben, 2014, 17)

¥E, tuttavia, solo se il pensiero sara capace di trovare
| glemento politico che si é nascosto nella clandestinita
dell §sistenza singolaresdo se, al di la della scissione fra
pubblico e privato, politica e biografiapée bios, sara possibile
delineare i contorni di una forma-di-vita e di un uso comune dei
corpi, la politica potra uscire dal suo mutismo e la biografia

33:KDW GR ZH PHDQ ZKHQ ZH V tompanizusRlndeSibely'? BitstH O L | |
of all, that our private life is separated from us just like a clandestine traveler izaatite
same timezit is inseparable from us. The reason is that, as a clandestine traveler, our
private life secretly shareséxistence wth us. This split and inseparability strongly define
WKH VWDWXWH R I(abthot§ tlagslaRon)) FXOWXUH’
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individuale dalla sua idiozia(/Agamben, 2014, 18)

In Quel che resta di Auschwitdagamben, 1998) he develops a subtle and
LOQWHUHVWLQJ DQDO\WLV RI WKH ILIJXUH RI WK
criticize Apel$§ theory about the foundational claim of communication in
ethics. For Agamben the fact that the Muselmann in the Nazi lagers could
not speak and testimony their tragediecause they were those who lost all
hope and will zis exactly the reason for which we must give the maximal
weight to their experience. The attijudf Agamben in relation to this issue
has been criticized for its intellectual complexity, in front of such a tragic
event, but maybe this has been a mistake. It is exactly the intense desire to
oppose historical experiences similar to Auschwitz that can drive us forward
with articulate and subtle investigations. In any case, the combination of this
point with the other one, previously cited, can constitute our leading thesis:
my proposal is to reflect whether the main problem actually is in the
definition of the background categories that are employed. In his Toek
Knowledge Machine. How Irrationality Created Modern Scieride&hael
Strevens (2020) underlines the contrast between subjectivity and
intersubjectivity, claimimg that the orthodox conceptions of science dismiss
the fundamental role of subjectivity. In his reflection Agamben poses a
corresponding issue. In both cases, the assumptions that | have proposed
entail that maybe it is necessary to reformulate the relationship between the
individual and the social knowledge from its basis, avoiding a sharp
contraposition and interpreting the social contents of knowledge as a
progressive result of individual undertakings. According to this approach,
Agamben§ criticism of Apel is utterly correct: if weceept the idea that the
principle of ethics lies in communication, then the most vulnerables
VXEMHFWY WKH 30XVHOPDQQ" ZLOO EH DEDQG
following Agamber®§ line lies in the fact thahy subjective perspective is
different from that of anybody els®, therefore also the concrete lines of
communication between persons (also betweernand them or between
Agamberand each other one) are to be taken into account. The dimension of
intersubjectivity is not aa priori that can be presupposed as a given reality
in absolute terms (contra Apel). It needs to be built, by means of individual

4 Nevertheless, our thought will only manage to find the political element hidden in the
clandestinity of our singular existem@ +beyond the split between the public and the
private spherexpolitics and biographyzoé andbios % it will be possible to outline the
contours of a form of life and the form of a common use ofbadlies; only then politics
will be freed after its XWHQHVY DQG LQGLYLGXDO ELRJYDSK\ IL
translation).
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efforts that can be uncertain, difficult and very exacting. For this second
clause, Agambef position can also be criticized, because (in the case of the
Covid 19 pandemic) the claims of the collectivity (or of its representants:
scientists and political decision makers) are to be considered by means of
empirical reasons, treating the notion itself of the claims of an
SLQWHUYVXEM H F \6bixé hing t@rigjiat diazd té adopt, as a kind

of knowledge that is founded on a storage of empirical pieces of
LQIRUPDWLRQ ,Q WKLY VHQVH WKH UHTXHVW R
rightness of these policies would be in principle without meaning: surely
scientists and decision makers engaged against the Covid 19 may have made
mistakes, and there can have been tricks and cheats, but we must also
consider that the possible opposite plans of action in any case would have
been required to bear the burden of proof (as a condition for the process of
constituting a more complete intersubjective sharing, in principle, of the
decision-making) and no one among them was able to satisfy this
requirement (both in the scientific dimension and in the ethical and political
one).

Clearly, in dealing with the complex philosophical ideas that have been
recalled in this paper, and in dealing with the emergent global issues that
have appeared over the past few years, my suggestions can only aim at
being of little interst, but | hope that their basic lines can be perspicuous
enough to invite the public to undertake a more systematic reflection on
them.

Acknowledgments many thanks to Elvira Giosi for her friendly revision
of the text.
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