
Appendix 16.1: Questions remote working interviews

Werknemer

De context
- WaW YRRU ZeUN dRe je?

- HReYeeO ZeUN je UePRWe?

- HRe gaaW heW bedUijf ZaaU je ZeUNW RP PeW UePRWe ZeUNeQ?
- BeQ je hieU WeYUedeQ RYeU?

Pro¶s en Con¶s
- WaW YiQd jij WRW QX WRe YaQ heW cRQceSW UePRWe ZeUNeQ, ]RQdeU RS de VSecifieNe YRRU

eQ QadeOeQ iQ We gaaQ?

- WaW YiQd je de YRRUdeOeQ YaQ UePRWe ZeUNeQ?
- VUaag dRRU PeW ZaaURP
- WaW YiQd je heW gURRWVWe YRRUdeeO?

- WeON ZeUN YiQd je PaNNeOijN RP YaQ WhXiV We dReQ?

- WaW YiQd je de QadeOeQ YaQ WhXiV ZeUNeQ? Wat voor problemen ervaar je?
- VUaag dRRU PeW ZaaURP
- WaW YiQd je heW gURRWVWe QadeeO?

- WaW YRRU ZeUN YiQd je heW PReiOijNVWe RP WhXiV We dReQ? WaaURP?

- HRe SURbeeU je de]e SURbOePeQ aaQ We SaNNeQ?
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- ZijQ eU facWRUeQ bij je]eOf Rf bij aQdeUe cROOega'V die UePRWe ZeUNeQ PReiOijNeU PaNeQ?
EQ hRe PeUN je daW?

Toekomst
- ZRX je iQ de WReNRPVW RRN WhXiV ZiOOeQ ZeUNeQ? ZR ja, hRe YaaN?

- WeONe XiWdagiQgeQ ]ie je iQ ]R¶Q cRPbiQaWie?

Extra
- KeQ jij QRg PeQVeQ die iN ]RX PReWeQ VSUeNeQ?
- ZRX je heW iQWeUeVVaQW YiQdeQ RP beWURNNeQ We bOijYeQ bij diW SURjecW?

2



Directie

De context
- WaW YRRU ZeUN dRe je?

- HReYeeO SeUVRQeeO heefW heW bedUijf/ heW WeaP daW jij PaQageW?

- HReYeeO ZRUdW eU UePRWe geZeUNW iQ heW bedUijf?

- HReYeeO ZeUN je UePRWe?

- HRe gaaW heW bedUijf RP PeW UePRWe ZeUNeQ?
- BeQ je daaU WeYUedeQ RYeU?

Pro¶s en Con¶s
- WaW YiQd jij WRW QX WRe YaQ heW cRQceSW UePRWe ZeUNeQ, ]RQdeU RS de VSecifieNe YRRU

eQ QadeOeQ iQ We gaaQ?

- WaW YiQd je de YRRUdeOeQ YaQ UePRWe ZeUNeQ?
- VUaag dRRU PeW ZaaURP
- WaW YiQd je heW gURRWVWe YRRUdeeO?

- WeON ZeUN YiQd je PaNNeOijN RP YaQ WhXiV We dReQ?

- WaW YiQd je de QadeOeQ YaQ WhXiV ZeUNeQ?
- VUaag dRRU PeW ZaaURP
- WaW YiQd je heW gURRWVWe QadeeO?

- WaW YRRU ZeUN YiQd je heW PReiOijNVWe RP WhXiV We dReQ?
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- HRe SURbeeU je de]e SURbOePeQ aaQ We SaNNeQ?
- HRe YeUaQdeUW jRXZ URO aOV WeaPOeideU QX eU PeeU RS afVWaQd ZRUdW geZeUNW?

- ZijQ eU cROOega¶V Rf WeaPV die WhXiV ZeUNeQ PReiOijN YiQdeQ?

- HeefW UePRWe ZeUNeQ QegaWieYe effecWeQ RS heW bedUijf? Of RS heW ZeUN YaQ heW
bedUijf? (ZRaOV RP]eW, NZaOiWeiW, WeYUedeQheid YaQ de ZeUNQePeUV, eWc.)

Toekomst
- GaaW UePRWe ZeUNeQ eeQ URO bOijYeQ VSeOeQ iQ de RUgaQiVaWie? ZR ja, hRe YaaN?

- WeONe XiWdagiQgeQ ]ie je daQ bij ]R¶Q cRPbiQaWie?

Extra
- KeQ jij QRg PeQVeQ die iN ]RX PReWeQ VSUeNeQ?
- ZRX je heW iQWeUeVVaQW YiQdeQ RP beWURNNeQ We bOijYeQ bij diW SURjecW?
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Appendix 16.2: Remote working newsletter
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Appendix 16.3: Remote working pros and cons

HeUe Whe fXOO deVcUiSWiRQ Rf aOO Whe SURV aQd cRQV fURP Whe 6 caWegRUieV (SURdXcWiYiW\, cROOabRUaWiRQ,
cRQQecWiRQ, iQQRYaWiRQ, OeaUQiQg aQd ZeOObeiQg) aUe giYeQ. BecaXVe WheUe aUe PaQ\ SURV aQd cRQV, Whe
PRVW dRPiQaQW RQeV, Zhich aUe fUeTXeQWO\ PeQWiRQed iQ iQWeUYieZV RU e[WeQViYeO\ deVcUibed iQ
OiWeUaWXUe, aUe diVcXVVed WR PRUe e[WeQW WhaQ RWheUV.

Productivit\

Pros Cons

LeVV diVWUacWiRQ MRUe diVWUacWiRQV

HigheU SURdXcWiYiW\ IQcRPSOeWe hRPe Rffice

MeaVXUiQg ZRUN

LeVV diVWUacWiRQ
FRU PaQ\ SeRSOe Whe hRPe Rffice UeVXOWV iQ OeVV diVWUacWiRQV. IQ Whe Rffice, eVSeciaOO\ aQ RSeQ Rffice,
Whe cRQVWaQW SUeVeQce Rf SeRSOe aQd QRiVe caQ NeeS \RX fURP RSWiPaO cRQceQWUaWiRQ. The aPRXQW Rf
diVWUacWiRQV gUeaWO\ deSeQd RQ Whe age dePRgUaShic aQd hRPe ViWXaWiRQ. LiYiQg aORQe UeVXOWV iQ
VigQificaQWO\ OeVV diVWUacWiRQV WhaQ OiYiQg ZiWh \RXQg NidV (ZhR ZeUe hRPe aOO Rf Whe WiPe ZheQ VchRROV
ZeUe cORVed becaXVe Rf Whe YiUXV)

43% Rf SaUWiciSaQWV WaONed abRXW WhiV.

MRUe diVWUacWiRQV
AV diVcXVVed abRYe, ZRUNiQg fURP hRPe caQ aOVR UeVXOW iQ PRUe diVWUacWiRQV, OiNe WePSWaWiRQV fURP
QRQ-ZRUN UeOaWed WhiQgV RU acWiRQV b\ RWheU SeRSOe iQ Whe hRXVe.

19% Rf SaUWiciSaQWV WaONed abRXW WhiV.

IQcRPSOeWe hRPe Rffice
NRW eYeU\RQe haV a ZRUNSOace iQ WheiU hRPe cRPSOeWe ZiWh gRRd iQWeUQeW, a gRRd chaiU aQd RWheU
QeceVVaU\ eTXiSPeQW.

19% Rf SaUWiciSaQWV WaONed abRXW WhiV.

MeaVXUiQg ZRUN
MaQagePeQW cRQWURO, Whe SUacWice Rf PeaVXUiQg ePSOR\eeV aUe SeUfRUPiQg, iV WUadiWiRQaOO\ baVed RQ
Whe SUeVeQce aQd YiVibiOiW\ Rf ePSOR\eeV. RePRWe ZRUNiQg PaNeV iW haUd WR PRQiWRU ZhaW ZRUN iV beiQg
dRQe, aQd hRZ ZeOO iW iV beiQg SeUfRUPed. ThiV haV aQ iPSacW RQ PaQageUV, bXW aQ eYeQ biggeU RQe RQ
Whe ePSOR\eeV. MaQ\ Rf WheP feeO OiNe Whe\ haYe WR be RQOiQe aQd aYaiOabOe aOO Whe WiPe iQ RUdeU WR
SURYe Whe\ aUe ZRUNiQg ZeOO. AOVR, ePSOR\ee gURZWh RSSRUWXQiWieV PighW be deOa\ed RU RYeUORRNed
ViQce SeUfRUPaQce aVVeVVPeQW iV difficXOW (HRddeU, 2020). The YaOXe Rf ZRUN VhRXOd be UedefiQed iQ a
Za\ WhaW giYeV UePRWe ZRUNeUV eTXaO chaQceV WR Rffice ZRUNeUV. AQ iPSRUWaQW QRWiRQ iQ WhiV iV Whe UiVN
Rf h\SeU VXUYeiOOaQce iQ ZRUN, ZheUe Whe SUiYac\ Rf UePRWe ZRUNeUV VhRXOd QRW be QegOecWed.

HigheU SURdXcWiYiW\
AOWhRXgh deSeQdeQW RQ facWRUV VXch aV SeUVRQaOiW\, jRb aQd eQYiURQPeQW UeVeaUch aW SWaQfRUd haV
VhRZQ UePRWe ZRUNiQg OeadV WR higheU SURdXcWiYiW\ (MaXW], 2020).
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Collaboration

Pros Cons

BeWWeU WeaP cROOabRUaWiRQ IQcRPSOeWe cRPPXQicaWiRQ

MRUe efficieQW PeeWiQgV ZRRP faWigXe

EaVieU WR PeeW

BeWWeU WeaP cROOabRUaWiRQ
EYeU\ cRPSaQ\ XVeV VRPe W\Se Rf VRfWZaUe WR eQabOe cRPPXQicaWiRQ aQd cROOabRUaWiRQ beWZeeQ Whe
diVWUibXWed ZRUNfRUce. WheUe iW PighW be XVed RXW Rf QeceVViW\ iQ Whe fiUVW SOace, iW WXUQV RXW WR iPSURYe
Whe RYeUaOO cROOabRUaWiRQ. SWXd\ haV VhRZQ WhaW 75% Rf UeVSRQdeQWV feeO OiNe Whe\ aUe cROOabRUaWiQg
effecWiYeO\ iQ Whe fRUced ZRUN fURP hRPe SeUiRd, Zhich iV 10% higheU WhaQ Whe SeUiRd befRUe COVID-19
(CXVhPaQ & WaNefieOd, 2020). BecaXVe WeaPV VeeP WR be cROOabRUaWiQg ZeOO ZheQ Whe\ aUe QRW iQ Whe
VaPe ORcaWiRQ iW becRPeV eaVieU fRU cRPSaQieV WR aWWUacW QeZ WaOeQW b\ UePRYiQg ORcaWiRQ
UeTXiUePeQWV (CXVhPaQ & WaNefieOd & CREUA, 2020b).

MRUe efficieQW PeeWiQgV
AQ iQWeUeVWiQg UeVXOW Rf RQOiQe PeeWiQgV iV Whe iQcUeaVed efficieQc\. The PeeWiQg WiPe iV RfWeQ VhRUWeU
WhaQ face-WR-face PeeWiQgV becaXVe Rf a beWWeU PeeWiQg ageQda aQd OeVV iQfRUPaO cRPPXQicaWiRQ
dXUiQg Whe PeeWiQg.

48% Rf SaUWiciSaQWV WaONed abRXW WhiV.

EaVieU WR PeeW
BecaXVe geRgUaShic diVWUibXWiRQ dReV QRW SOa\ a UROe iQ YiUWXaO PeeWiQgV iW iV eaVieU WR haYe a PeeWiQg
ZiWh aQ\RQe.

29% Rf SaUWiciSaQWV WaONed abRXW WhiV. 

IQcRPSOeWe cRPPXQicaWiRQ
CRPPXQicaWiRQ cRQViVWV Rf 7% YeUbaO cRPPXQicaWiRQ, 38% WRQe Rf YRice aQd 55% bRd\ OaQgXage,
Whe OaVW WZR aUe gUeaWO\ RSSUeVVed b\ YideR cRQfeUeQciQg VRfWZaUe aQd haUdZaUe. (Lee, 2020)

29% Rf SaUWiciSaQWV WaONed abRXW WhiV.

ZRRP faWigXe
ThURXgh Whe high fUeTXeQc\ Rf ZRRP caOOV dXUiQg UePRWe ZRUN a QeZ WeUP ZaV cRiQed; ZRRP faWigXe.
ThiV deVcUibeV Whe feeOiQg Rf WiUedQeVV afWeU dRiQg PXOWiSOe RU ORQg ZRRP caOOV. DXUiQg Whe OaUge
ZRUNiQg fURP hRPe e[SeUiPeQW iQ 2020 SeRSOe OeaUQed YideR PeeWiQgV aUe PRUe eQeUg\ dUaiQiQg WhaQ
face-WR-face PeeWiQgV.

Connection

Pros Cons

BXiOdiQg aQd PaiQWaiQiQg UeOaWiRQV ZiWh
cRZRUNeUV
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RedXced cRUSRUaWe cXOWXUe

BXiOdiQg aQd PaiQWaiQiQg UeOaWiRQV ZiWh cRZRUNeUV
GRRd UeOaWiRQV beWZeeQ cR-ZRUNeUV SRViWiYeO\ iPSacW ePSOR\ee VaWiVfacWiRQ, SeUVRQaO aQd
SURfeVViRQaO deYeORSPeQW (CXVhPaQ & WaNefieOd, 2020). SWURQg cRQQecWiRQV aUe cUeaWed RQ Whe
ZRUNfORRU aQd RfWeQ VWeP fURP PRPeQWV Rf iQfRUPaO cRPPXQicaWiRQ. WRUNiQg fURP hRPe caXVeV
cROOeagXeV WR QRW PeeW face-WR-face, aQd SOaQQiQg PeeWiQgV WR caWch XS iV RfWeQ VNiSSed becaXVe Rf
Whe aOUead\ fXOO ageQda. ThiV PaNeV iW haUd WR PaiQWaiQ UeOaWiRQV, bXW eVSeciaOO\ haUd fRU QeZ
cROOeagXeV WR bXiOd WheP XS (IQWeUYieZV, 2020).

76% Of SaUWiciSaQWV WaONed abRXW WhiV.

RedXced cRUSRUaWe cXOWXUe
EYeU\ cRPSaQ\ haV a cXOWXUe, Zhich deWeUPiQeV aVSecWV OiNe iQWeUacWiRQ, aPbiaQce, dUeVV cRde aQd
WUadiWiRQV. IW giYeV PaQageUV Whe abiOiW\ WR SURPRWe ceUWaiQ YaOXeV. NRW beiQg iQ Whe Rffice cUeaWeV a
diVWaQW feeOiQg fURP WhiV cXOWXUe. HaOf Whe ZRUNfRUce feeOV OeVV cRQQecWed WR Whe cRUSRUaWe cXOWXUe dXUiQg
UePRWe ZRUN caXVed b\ COVID-19 (CXVhPaQ & WaNefieOd & CREUA, 2020a). ThiV iV SeUceiYed aV a
SaiQ becaXVe Whe cRUSRUaWe cXOWXUe giYeV \RX a feeOiQg Rf cRQQecWedQeVV aQd PaNeV \RXU jRb fXQ
(IQWeUYieZV, 2020). IW aOVR QegaWiYeO\ iQfOXeQceV Whe VaWiVfacWiRQ aQd UeWeQWiRQ Rf QeZ ePSOR\eeV
(CXVhPaQ & WaNefieOd & CREUA, 2020b).

33% Rf SaUWiciSaQWV WaONed abRXW WhiV.

Innovation

Pros Cons

IQcUeaVed cUeaWiYiW\ aQd iQQRYaWiRQ LeVV cUeaWiYiW\ aQd iQQRYaWiRQ

LeVV cUeaWiYiW\ aQd iQQRYaWiRQ
RePRWe ZRUNiQg caQ decUeaVe cRPPXQicaWiRQ beWZeeQ cROOeagXeV, Zhich ³XOWiPaWeO\ caQ Oead WR
ePSOR\eeV PiVViQg RXW RQ aOO VRUWV Rf iPSRUWaQW iQfRUPaWiRQ aQd VRXUceV Rf iQVSiUaWiRQ.´ (CXVhPaQ &
WaNefieOd & CREUA, 2020a). NeZ ideaV aQd VROXWiRQV RfWeQ cRPe fURP iQfRUPaO cRPPXQicaWiRQ aQd
VSRQWaQeRXV cRQYeUVaWiRQV. TheVe PRPeQWV RccXU ZheQ bXPSiQg iQWR cROOeagXeV aW Whe cRffee
PachiQe RU iQ Whe haOOZa\, bXW caQ aOVR be SOaQQed aV bUaiQVWRUP VeVViRQV. BecaXVe Rf Whe iQfRUPaO
QaWXUe Rf WhiV cRPPXQicaWiRQ iW iV haUd WR UeSOicaWe iW RQOiQe (IQWeUYieZV, 2020).

48% Rf SaUWiciSaQWV WaONed abRXW WhiV.

IQcUeaVed cUeaWiYiW\ aQd iQQRYaWiRQ
IQWeUeVWiQgO\ UePRWe ZRUNiQg caQ aOVR Oead WR aQ iQcUeaVe iQ cUeaWiYiW\ aQd iQQRYaWiRQ. ReVeaUch RQ
UePRWe ZRUNiQg aQd SURdXcW deYeORSPeQW VhRZed iQcUeaVed SURdXcW deYeORSPeQW SeUfRUPaQce aQd
faVWeU iQQRYaWiRQV. BeiQg iQ eQYiURQPeQWV RWheU WhaQ Whe Rffice eQabOed cUeaWiYiW\ aQd iQQRYaWiRQ WR
fORXUiVh. IPSRUWaQW WR QRWe iV WhaW iQ WhiV VWXd\ UegXOaU face-WR-face cRQWacW ZaV SRVVibOe (CXVhPaQ &
WaNefieOd & CREUA, 2020a). SiQce Whe aQVZeUV fURP Whe iQWeUYieZV ZeUe SUiPaUiO\ baVed RQ
e[SeUieQceV ZiWh ZRUNiQg fURP hRPe, ZheUe ZRUN iV dRQe iQdiYidXaOO\, WhiV beQefiW ZaV baUeO\
PeQWiRQed.
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Learning

Pros Cons

LeVV OeaUQiQg aQd heOSiQg

NeWZRUNiQg

LeVV OeaUQiQg aQd heOSiQg
AccRUdiQg WR UeVeaUch b\ CXVhPaQ aQd WaNefieOd & CREUA (2020a) 36% Rf ePSOR\eeV dR QRW feeO
OiNe Whe\ aUe OeaUQiQg becaXVe Rf UePRWe ZRUNiQg caXVed b\ COVID-19. ThiV SURbOeP OieV iQ iQfRUPaO
OeaUQiQg. The iQfRUPaO iQWeUacWiRQV aUe ViPiOaU WR WhRVe fRU cUeaWiYiW\ aQd iQQRYaWiRQ, bXW diffeU becaXVe
Rf iWV cRQWeQW. WheUe cUeaWiYiW\ aQd iQQRYaWiRQ iV PRVWO\ abRXW geQeUaWiQg ideaV, OeaUQiQg aQd heOSiQg
iV baVed aURXQd NQRZOedge aQd facWV. WheQ \RX haYe a TXeVWiRQ RU ZaQW VRPe heOS ZiWh a SURbOeP
\RX caQ gR WaON WR a cRZRUNeU. ThiV iQWeUacWiRQ iV RfWeQ VWaUWed ZiWh a SXUSRVe, \RX haYe a TXeVWiRQ
aQd aUe ORRNiQg fRU aQ aQVZeU, bXW caQ aOVR haSSeQ VSRQWaQeRXVO\. TheVe VhRUW iQWeUacWiRQV XVed WR
haYe a ORZ hXUdOe, ViQce \RX caQ jXVW ZaON XS WR a cRZRUNeU, bXW ViQce aOO cRPPXQicaWiRQ PRYed
RQOiQe SeRSOe feOW iW ZeQW XS. POaQQiQg a YideR PeeWiQg jXVW WR aVN a TXeVWiRQ RfWeQ feeOV OiNe WRR PXch
Rf aQ effRUW. LeaUQiQg aQd heOSiQg iV eVSeciaOO\ iPSRUWaQW fRU QeZ aQd/RU \RXQg ePSOR\eeV, ZhR haYe
a Qeed fRU gXidaQce aQd RbVeUYaWiRQ.

33% Rf SaUWiciSaQWV WaONed abRXW WhiV.

NeWZRUNiQg
NeWZRUNiQg iV aQ iPSRUWaQW acWiYiW\ WhaW caQ Oead WR PRUe RSSRUWXQiWieV, iQcUeaVed NQRZOedge aQd
faVWeU jRb adYaQcePeQWV. IW iV eVSeciaOO\ YaOXabOe WR \RXQg aQd/RU QeZ ePSOR\eeV, ViQce Whe\ dR QRW
\eW haYe a bURad QeWZRUN Rf cRQQecWiRQV. WRUNiQg UePRWeO\ PeaQV WheVe cRQQecWiRQV haYe WR be bXiOW
WhURXgh YideR caOOV, UiVNiQg WheP WR be XQVWabOe (HRffRZeU, 2020).

Wellbeing

Pros Cons

AXWRQRP\ Bad diVWiQcWiRQ beWZeeQ ZRUN aQd SUiYaWe Oife

LRZeU ZRUN-Oife cRQfOicW HigheU ZRUNORad

NR cRPPXWe SRciaO iVROaWiRQ

Bad eUgRQRPicV Rf hRPe Rffice

PUiYac\ & H\SeU SXUYeiOOaQce

AXWRQRP\
BeiQg abOe WR decide ZheQ aQd ZheUe \RX ZRUN WXUQV RXW WR be VaWiVfacWRU\ WR ePSOR\eeV. IW giYeV a
feeOiQg Rf gUeaWeU WUXVW aQd aXWRQRP\, Zhich iQ WXUQ caQ Oead WR higheU ePSOR\ee VaWiVfacWiRQ aQd
SURdXcWiYiW\.

38% Rf SaUWiciSaQWV WaONed abRXW WhiV.
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LRZeU ZRUN-Oife cRQfOicW
WRUNiQg UePRWeO\ eQabOeV SeRSOe WR feeO fUee WR gR fRU a ZaON, dR VRPe chRUeV beWZeeQ ZRUN WaVNV RU
VWaUW ZRUNiQg eaUOieU VR Whe\ caQ VSeQd PRUe WiPe ZiWh Whe NidV iQ Whe eYeQiQg. WRUNiQg UePRWeO\ XS WR
2.5 da\V SeU ZeeN UeVXOWV iQ higheU aXWRQRP\ aQd ORZeU ZRUN-Oife cRQfOicW (CXVhPaQ & WaNefieOd &
CREUA, 2020a)

29% Rf SaUWiciSaQWV WaONed abRXW WhiV.

NR cRPPXWe
NRW haYiQg WR WUaYeO WR ZRUN iQ Whe PRUQiQg aQd bacN iQ Whe eYeQiQg iV SeUceiYed aV a UeaO adYaQWage
Rf UePRWe ZRUNiQg. WheUe iW PighW VeeP OiNe a VOighW cRQYeQieQce aW fiUVW, iW ZaV VeeQ aV RQe Rf Whe
biggeVW adYaQWageV Rf UePRWe ZRUNiQg b\ PaQ\ iQWeUYieZeeV. The W\Se Rf UePRWe ZRUNiQg WhiV aSSOieV
WR iV RbYiRXVO\ ZRUNiQg fURP hRPe, bXW a ZRUNSOace WhaW iV cORVeU WR hRPe WhaQ Whe Rffice ZiOO aOVR
UedXce WUaYeO WiPe.

The BCO fRXQd WhaW aOPRVW haOf Rf UK Rffice ZRUNeUV cRPSOaiQ WhaW Whe\ eQdXUe aQ XQSOeaVaQW aQd
VWUeVVfXO WUiS WR ZRUN. (HaUUiV, 2015)

76% Rf SaUWiciSaQWV WaONed abRXW WhiV.

Bad diVWiQcWiRQ beWZeeQ SUiYaWe aQd ZRUN Oife
IW iV haUd WR NeeS \RXU ZRUN aQd SUiYaWe Oife VeSaUaWe ZheQ \RXU hRPe eQYiURQPeQW aOVR becRPeV \RXU
ZRUN eQYiURQPeQW. The VeQVe Rf Sh\VicaO VeSaUaWiRQ iV WheUeb\ aOPRVW cRPSOeWeO\ gRQe. AddiWiRQaOO\
Whe cRPPXWe WR ZRUN iV UePRYed fURP Whe daiO\ URXWiQe, caXViQg Whe abVeQce Rf a QaWXUaO bUeaN aW Whe
VWaUW aQd eQd Rf Whe ZRUNiQg da\ (CXVhPaQ & WaNefieOd, 2020).
PeRSOe aUe aOVR e[SeUieQciQg aQ iQcUeaVe iQ Whe XVe Rf WheiU SeUVRQaO PRbiOe ShRQe fRU ZRUN SXUSRVeV
caXVed b\ UePRWe ZRUNiQg (HRddeU, 2020). ThiV caXVeV \RX WR bUiQg \RXU ZRUN Oife iQWR \RXU SUiYaWe Oife
eYeQ PRUe. A bad diVWiQcWiRQ beWZeeQ SUiYaWe aQd ZRUN Oife caQ UeVXOW iQ a QegaWiYe iPSacW RQ PeQWaO
aQd Sh\VicaO heaOWh (CXVhPaQ & WaNefieOd, 2020).

29% Rf SaUWiciSaQWV WaONed abRXW WhiV.

HigheU ZRUNORad
WRUNiQg fURP hRPe PaNeV Whe effRUW Qeeded WR VWaUW ZRUNiQg ORZeU aQd WR diVWUibXWe ZRUN higheU,
UeVXOWiQg iQ PRUe ZRUN beiQg dRQe. DaWa VhRZV ZRUN da\V haYe eORQgaWed 8.2% dXUiQg Whe SaQdePic,
Zhich cRPeV dRZQ WR 49 PiQXWeV a da\ (CXVhPaQ & WaNefieOd & CREUA, 2020b).

The UeVXOWV SUeVeQWed iQ WhiV UeSRUW dePRQVWUaWe WhaW Whe ZRUNiQg hRXUV Rf T/ICTM ZRUNeUV, aQd
SaUWicXOaUO\ high PRbiOe T/ICTM ZRUNeUV, aUe W\SicaOO\ ORQgeU WhaQ Rf WhRVe ZhR aOZa\V ZRUN aW Whe
ePSOR\eU¶V SUePiVeV.(EXURfRXQd & Whe IQWeUQaWiRQaO LabRXU Office, 2017)

14% Rf SaUWiciSaQWV WaONed abRXW WhiV.

SRciaO IVROaWiRQ
NRW beiQg WRgeWheU ZiWh \RXU cROOeagXeV caQ Oead WR VRciaO iVROaWiRQ, Zhich iV ZRUVeQed b\ Whe VRciaO
diVWaQciQg UegXOaWiRQV UeVXOWiQg fURP Whe SaQdePic. A feeOiQg Rf ORQeOiQeVV caQ be a UeaO deQW iQ
VRPeRQe'V PeQWaO heaOWh (HRddeU, 2020).

Bad eUgRQRPicV
SiQce aOO face-WR-face PeeWiQgV VhifWed WRZaUdV YideR caOOV Whe aYeUage VcUeeQ WiPe fRU aQ ePSOR\ee
haV iQcUeaVed. LRRNiQg aW a VcUeeQ fRU ORQg SeUiRdV Rf WiPe caQ caXVe cRPSXWeU YiViRQ V\QdURPe,
UeVXOWiQg iQ headacheV, e\e-VWUaiQ aQd SaiQ iQ Whe QecN aQd VhRXOdeUV (RaQdROSh, 2017). FRU PaQ\ a
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hRPe Rffice ZaV QRW VRPeWhiQg WhaW ZaV aOUead\ SUeVeQW iQ Whe hRPe eQYiURQPeQW. DXe WR Whe TXicN
Qeed fRU RQe RfWeQ adhRc ZRUNVWaWiRQV ZeUe cUeaWed. WiWhRXW Whe SURSeU Oa\RXW aQd eTXiSPeQW WhiV
ZRUNSOace caQ caXVe eUgRQRPic iQjXUieV (ShiNdaU aQd AO-KiQdi, 2007).
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Appendix 16.4: Questions h\brid working interviews

De context
- WaW YRRU ZeUN dRe je?

- HReYeeO ZeUN je UePRWe?

Algemene mening (hier kunnen nieuwe problemen naar boven komen)
- WaW YiQd je YaQ h\bUide ZeUNeQ?

- ZiWWeQ eU RRN QadeOeQ aaQ? (LaaW ]e YeUWeOOeQ)

Management
- NaQ je Pe YeUWeOOeQ hRe diW iV/ZaV geUegeOd dRRU heW bedUijf?

- VaVWe dageQ Rf ]eOf beSaOeQ?
- WaaUYRRU QaaU NaQWRRU eQ ZaaUYRRU UePRWe?

- NaQ je Pe YeUWeOOeQ hRe eeQ PaQageU RS de hRRgWe bOijfW YaQ SUeVWaWieV?

- WaW YiQd je YaQ de PaQieU ZaaURS h\bUide ZeUNeQ iV geUegeOd?

Communicatie
- NaQ je Pe YeUWeOOeQ hRe je cRPPXQiceeUW PeW cROOega¶V?

- WaaU haQgW de VRRUW cRPPXQicaWie YaQ af?
- HRUeQ beSaaOde VRRUWeQ cRPPXQicaWie QRg bij beSaaOde ORcaWieV Rf

beSaaOde VRRUWeQ PeeWiQgV?

- HRe YiQd je daW de cRPPXQicaWie ORRSW?

- KRPW heW ZeO eeQV YRRU daW eU eeQ PeeWiQg iV PeW eeQ aaQWaO PeQVeQ RS NaQWRRU eQ
eeQ aaQWaO PeQVeQ UePRWe? HRe ZRUdW diW geUegeOd? WaW iV jRXZ eUYaUiQg hieUPee?
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Inclusion
- NaQ je Pe YeUWeOOeQ hRe je RS de hRRgWe bOijfW YaQ iQfRUPaWie? (YaQ iQfR RS NaQWRRU aOV

je UePRWe ZeUNW)
- eQ hRe jij aQdeUeQ RS de hRRgWe hRXd?

- BeQ je ZeO eeQV baQg daW je diQgeQ PiVW? (iQfRUPaWie? NaQVeQ?)

- HebbeQ PeQVeQ die YeeO RS NaQWRRU ]ijQ eeQ YRRUdeeO?
- Heb je heW geYReO daW aOV je UePRWe ZeUNW je PiQdeU ZaaUd beQW daQ iePaQd

RS NaQWRRU?

- NaQ je Pe YeUWeOOeQ Rf UePRWe ZeUNeQ de baQd PeW cROOega'V bewQYORed?
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Appendix 16.5: H\brid working cons

The cRQV aQd chaOOeQgeV e[SeUieQced ZiWh h\bUid ZRUNiQg ideQWified WhURXgh OiWeUaWXUe UeVeaUch aQd
iQWeUYieZV aUe OiVWed beORZ. The iQWeUYieZV ZeUe VWUXcWXUed iQWR 3 VXbjecWV: PaQagePeQW, PeeWiQgV
aQd iQcOXViRQ.

Management

WRUN ORcaWiRQ PaQagePeQW

IQcRPSOeWe hRPe Rffice

CRVWV

WRUN ORcaWiRQ PaQagePeQW
WheQ ePSOR\eeV aUe VSUead acURVV PXOWiSOe ORcaWiRQV iQ Whe Rffice ecRV\VWeP gRRd PaQagePeQW iV
eVVeQWiaO. ThiV PaQagePeQW UeTXiUeV aOO OeYeOV Rf Whe RUgaQi]aWiRQ WR cRPPXQicaWe cOeaUO\ aQd
cRQViVWeQWO\. EYeU\WhiQg QeedV WR be PaQaged SURSeUO\, fURP ZRUN WR PeeWiQgV WR aYaiOabiOiW\ Rf
ZRUNVSaceV.

The iPSRUWaQce Rf PaQagePeQW iQ h\bUid ZRUNiQg iV iOOXVWUaWed b\ Whe facW WhaW WZR ePSOR\eeV, fRU
e[aPSOe a PaQageU aQd ePSOR\ee, ZheQ ZRUNiQg UePRWeO\ 2 da\V a ZeeN, ZiOO haYe a 29% chaQce Rf
PeeWiQg each RWheU iQ Whe Rffice (CXVhPaQ & WaNefieOd & CREUA, 2020b). ThiV SURbabiOiW\ iV ORZ aQd
ZiOO QRW be deViUabOe. (See gUaSh).
AQRWheU SURbOeP caXVed b\ Whe OacN Rf PaQagePeQW ZaV PeQWiRQed iQ Whe cRQYeUVaWiRQV ZiWh
ePSOR\eeV fURP WZR OaUge PXOWiQaWiRQaO cRPSaQieV WhaW had aOUead\ ePbUaced Whe UePRWe ZRUNiQg
cXOWXUe. The\ Vaid: ³WheQ \RX VhRZ XS OaWe WR Whe Rffice, \RX haYe WR fighW fRU a ZRUNSOace´.

SRPe cRPSaQieV WhaW SaUWiciSaWed iQ Whe iQWeUYieZV ZeUe XViQg a V\VWeP ZheUe \RX haYe WR UeVeUYe a
SOace iQ Whe Rffice SUiRU WR Whe da\ \RX ZaQW WR ZRUN WheUe. FRU OaUge cRPSaQieV WhiV V\VWeP caQ be a
UeaO WiPe cRQVXPeU if QRW aXWRPaWed. IW aOVR cRPeV ZiWh SURbOePV OiNe SeRSOe VhRZiQg XS WR Whe Rffice
ZiWhRXW a UeVeUYaWiRQ RU ePSOR\eeV diVOiNiQg Whe OacN Rf URXWiQe iQ WheiU ZRUNZeeN. CRPSaQieV cOeaUO\
haYe WR fiQd WheiU Za\ iQ PaQagiQg Whe ZRUN ORcaWiRQV. OQe SaUWiciSaWiQg cRPSaQ\ iQ Whe UK Pade XVe
Rf aQ RQOiQe aXWRPaWed V\VWeP WhaW ZRUNed VaWiVfacWRUiO\.
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A fUeTXeQW ZRUU\ highOighWed iQ Whe cRQYeUVaWiRQV ZaV figXUiQg RXW hRZ WR RSWiPi]e Whe Rffice da\V.
SiQce Rffice da\V aUe UedXced WR a cRXSOe a ZeeN, SeRSOe ZaQW WR PaNe VXUe Whe cRZRUNeUV Whe\ Qeed
WR WaON WR RU ZRUN ZiWh aUe SUeVeQW ZheQ Whe\ aUe iQ Whe Rffice. IW iV eaV\ WR iPagiQe Whe XSfURQW
aOigQPeQW UeTXiUed WR PeeW eYeU\RQe \RX Qeed WR PeeW aW a giYeQ da\ iQ Whe Rffice. WheQ \RX ZaQW WR
PeeW ZiWh 5 SeRSOe, ZhR each Qeed WR PeeW ZiWh 5 RWheUV, ZhR WheQ aOVR haYe WR PeeW ZiWh 5 RWheUV, iW
caQ be a UeaO SX]]Oe WR RUgaQi]e RSWiPaO PeeWiQg VchedXOeV iQ Whe Rffice.

29% Rf SaUWiciSaQWV WaONed abRXW WhiV.

IQcRPSOeWe hRPe Rffice
IQ Whe UePRWe ZRUNiQg UeVeaUch Whe SURbOeP Rf iQcRPSOeWe hRPe RfficeV becaPe cOeaU. SRPe
cRPSaQieV did QRW WaNe Whe iQiWiaWiYe iQ iPSURYiQg Whe hRPe RfficeV Rf WheiU ePSOR\eeV, ZhiOe RWheUV
ViPSOe did QRW haYe Whe bXdgeW WR dR VR. CRPSaQieV WhaW cRXOd QRW affRUd Whe UeTXiUed PaWeUiaOV had
Whe RSWiRQ WR SURYide ePSOR\eeV ZiWh PaWeUiaOV fURP Whe Rffice aV a WePSRUaU\ ORaQ. WheQ h\bUid
ZRUNiQg becRPeV Whe QeZ VWaQdaUd WheVe PaWeUiaOV haYe WR be UeWXUQed WR Whe Rffice, OeaYiQg Whe
hRPe RfficeV iQcRPSOeWe agaiQ.

14% Rf SaUWiciSaQWV WaONed abRXW WhiV

CRVWV
WRUNiQg fURP hRPe PeaQV \RX aUe QRW PaNiQg XVe Rf ceUWaiQ UeVRXUceV WhaW XVed WR be aYaiOabOe iQ
Whe Rffice. AW hRPe \RX haYe WR WaNe caUe Rf \RXU RZQ OXQch aQd cRffee, ZiOO WhiV be cRPSeQVaWed b\
Whe cRPSaQ\? AQd ZhR ZiOO Sa\ fRU Whe iQcUeaVed XVe Rf eOecWUiciW\ aQd Whe Qeed fRU faVWeU iQWeUQeW? If
Whe cRPSaQ\ iV ZiOOiQg WR giYe fiQaQciaO cRPSeQVaWiRQV fRU WheVe UeVRXUceV, hRZ ZiOO ePSOR\eeV WUacN
Whe cRVWV Whe\ PaNe?

H\brid meetings

AXdiR SURbOePV

HaUd WR iQWeUUXSW

IQ-Rffice dRPiQaQce

IQWeUQeW SURbOePV

ViVXaO SURbOePV

AV\PPeWUicaO cRPPXQicaWiRQ

Ph\VicaO PaWeUiaOV

H\bUid PeeWiQgV
MeeWiQgV ZiWh bRWh Sh\VicaO aQd RQOiQe SaUWiciSaQWV aUe RfWeQ e[SeUieQced aV fUXVWUaWiQg aQd
iQefficieQW. MRUe iQ deSWh UeVeaUch RQ h\bUid PeeWiQgV iV dRQe iQ Whe Qe[W chaSWeU: ³H\bUid PeeWiQgV´.

Inclusion

FRPR

CeQWUaOi]ed cRPPXQicaWiRQ

TeaP cRQWacW RQO\

LacN Rf RYeUYieZ
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FRPR
EaUOieU UeVXOWV haYe VhRZQ WhaW ePSOR\eeV ZaQW WR ZRUN UePRWeO\ a cRXSOe Rf da\V a ZeeN. ReVeaUch
haV hRZeYeU VhRZQ Whe e[SecWaWiRQ Rf WhiV ZiVh chaQgiQg RYeU WiPe. The UeaVRQ fRU WhiV: FeaU Of
MiVViQg OXW. RePRWe ePSOR\eeV caQ VWaUW ZRUU\iQg abRXW Whe SURbabiOiW\ Rf PiVViQg RXW RQ iPSRUWaQW
iQfRUPaWiRQ, RSSRUWXQiWieV RU e[SeUieQceV (CXVhPaQ & WaNefieOd & CREUA, 2020b).

14% Rf SaUWiciSaQWV WaONed abRXW WhiV.

CeQWUaOi]ed cRPPXQicaWiRQ
AOWhRXgh cRPPXQicaWiRQ aQd cROOabRUaWiRQ VeeP WR be gRiQg ZeOO dXUiQg UePRWe ZRUN, h\bUid ZRUNiQg
iV a WRWaOO\ diffeUeQW ViWXaWiRQ. The cRPPXQicaWiRQ QRZ haSSeQV beWZeeQ SeRSOe iQ diffeUeQW ORcaWiRQV
iQ Whe Rffice ecRV\VWeP. MRVW RQOiQe cROOabRUaWiRQ WRROV aUe SUiPaUiO\ bXiOW fRU a WeaP iQ Zhich eYeU\RQe
ZRUNV UePRWeO\. WheQ a WeaP iV diYided RYeU diffeUeQW ORcaWiRQV, aQd cRPPXQicaWiRQ VWaUWV gRiQg
WhURXgh diffeUeQW chaQQeOV, SeRSOe aUe gRiQg WR PiVV RXW RQ iQfRUPaWiRQ (BXffeU & AQgeOLiVW, 2020). IW
ZiOO be iPSRUWaQW WR cUeaWe VeaPOeVV aQd ceQWUaOi]ed cRPPXQicaWiRQ beWZeeQ ePSOR\eeV iQ diffeUeQW
ORcaWiRQV iQ Whe Rffice ecRV\VWeP.

IQ Whe Rffice iQWeUacWiRQ RXWVide Rf fRUPaO PeeWiQgV caQ aOVR Oead WR SURjecW adYaQcePeQWV RU deciViRQ
PaNiQg. WheQ a h\bUid PeeWiQg eQdV aQd Whe RQOiQe SaUWiciSaQWV haYe OefW, Whe iQ-Rffice ePSOR\eeV
RfWeQ haYe a cRQYeUVaWiRQ abRXW Whe PeeWiQg UeVXOWV RU Qe[W VWeSV. SiQce WheVe cRQYeUVaWiRQV aUe QRW
dRcXPeQWed iW iV iPSRVVibOe fRU UePRWe ZRUNeUV WR VWa\ XSdaWed RQ WhiV iQfRUPaWiRQ. ThiV caQ cUeaWe
PiVaOigQPeQW iQVide a WeaP, RU a feeOiQg Rf beiQg OefW RXW.

IW iV a chaOOeQge fRU h\bUid cRPSaQieV WR PaNe VXUe Whe UePRWe ZRUNeUV aUe QRW OefW RXW Rf iPSRUWaQW
deciViRQV. WheQ PRVW SeRSOe aUe iQ Whe Rffice aQd a Ne\ diVcXVViRQ WaNeV SOace, Whe UePRWe ZRUNeUV
aUe eaViO\ OefW RXW, PaNiQg WheP feeO OeVV iPSRUWaQW (GaVcRigQe, 2020).

43% Rf SaUWiciSaQWV WaONed abRXW WhiV.

TeaP cRQWacW RQO\
IQ eaUOieU cRQYeUVaWiRQV iW ZaV RfWeQ PeQWiRQed Whe gRaO iV WR haYe eYeU\RQe fURP a VSecific WeaP
SUeVeQW iQ Whe Rffice aW Whe VaPe WiPe, becaXVe iQVide a WeaP iV ZheUe PRVW cRPPXQicaWiRQ aQd
cROOabRUaWiRQ WaNeV SOace. SRPe SaUWiciSaWiQg cRPSaQieV aOUead\ UeaOi]ed WhiV VWUaWeg\, bXW ePSOR\eeV
highOighWed Whe QegaWiYe effecW Rf iW. YRX RQO\ haYe cRQWacW ZiWh Whe SeRSOe iQ \RXU WeaP, aQd \RX haYe
YeU\ OiWWOe WR QR cRQWacW ZiWh cROOeagXeV fURP RXWVide \RXU WeaP. ThiV decUeaVeV Whe feeOiQg Rf beiQg
cRQQecWed WR Whe cRPSaQ\ \RX ZRUN fRU. (IQWeUYieZV, 2020)

29% Rf SaUWiciSaQWV WaONed abRXW WhiV.

LacN Rf RYeUYieZ
WheQ Whe ZRUNfRUce iV diYided RYeU Whe ceQWUaO Rffice aQd hRPe RfficeV iW caQ be haUd fRU PaQageUV
aQd diUecWRUV WR NeeS aQ RYeUYieZ Rf ZhaW SeRSOe aUe ZRUNiQg RQ aQd hRZ Whe\ aUe dRiQg. A
cRPPXQicaWiRQ diUecWRU I WaONed WR PaUNed WhiV SURbOeP aV Whe biggeVW RQe Vhe e[SeUieQced ZiWh
UePRWe aQd h\bUid ZRUNiQg.

14% Rf SaUWiciSaQWV WaONed abRXW WhiV.
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Appendix 16.6: Questions h\brid meeting interviews

Context
- WaQQeeU YRQd de]e PeeWiQg SOaaWV?
- UiW hReYeeO PeQVeQ beVWRQd de]e PeeWiQg?
- Wie ZaUeQ aaQZe]ig?
- HReYeeO f\VieN eQ hReYeeO YiUWXeeO?

- WaaURP ZaUeQ de YiUWXeOe PeQVeQ QieW f\VieN aaQZe]ig?
- WaW ZaV de dReOVWeOOiQg YaQ de]e PeeWiQg? (ZaQQeeU ]RX hij VXcceVYRO ]ijQ?)
- WaW YRRU WRROV eQ VRfWZaUe ZeUdeQ eU gebUXiNW?
- WaaU ]aWeQ de PeQVeQ WRY de OaSWRS / PicURfRRQ?

Verloop van de meeting
- KaQ je Pe dRRU de VWaSSeQ ORSeQ YaQ YOaN YRRU de PeeWiQg, WRW de PeeWiQg ]eOf, eQ

XiWeiQdeOijN WRW NRUW Qa de PeeWiQg?
- WaW iV eU YaQ WeYRUeQ aO gecRPPXQiceeUd?
- HRe ZRUdW heW PaWeUiaaO gewQVWaOOeeUd eQ dRRU Zie?
- WaQQeeU NRPeQ de UePRWe SaUWiciSaQWeQ eUbij?
- BegiQW de PeeWiQg daQ geOijN Rf iV eU QRg eeQ babbeO.
- WaW YRRU geVSUeNNeQ YReUeQ de PeQVeQ RS NaQWRRU NRUW YRRU eQ Qa de PeeWiQg?
- HRe ZeUd de PeeWiQg begeOeid? DRRU Zie?

Ervaring
- WaW ZaV jRXZ eUYaUiQg YaQ de]e PeeWiQg? (D\QaPieN, effRUW, fOXeQc\)

- WaW aOV diW iQ de OaQge WeUPijQ beNijNW?

Input
- IQ hReYeUUe ZaV de iQSXW YaQ iedeUeeQ geOijN?

- WaW ZaV heW effecW geZeeVW aOV de UePRWe deeOQePeUV QieW deeO ]RXdeQ
QePeQ aaQ de PeeWiQg?

- WaW ZaV heW effecW geZeeVW aOV de UePRWe deeOQePeUV f\VieN aaQZe]ig
]RXdeQ ]ijQ geZeeVW?

- HebbeQ de UePRWe deeOQePeUV aOWijd PiQdeU iQSXW? WaaURP iV daW?

- WaW iV heW effecW hieUYaQ?
- WaW aOV je diW effecW RS de OaQge WeUPijQ beNijNW?
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Behalen doel
- IQ hReYeUUe ZaV heW dReO YaQ de PeeWiQg beUeiNW?
- WaV de]e XiWNRPVW aQdeUV geZeeVW aOV de PeeWiQg QieW h\bUide ZaV?

- WaW iV heW OaQge WeUPijQ effecW hieUYaQ?

Efficisntie
- WaW ZaV de iQYORed YaQ h\bUide PeeWeQ RS de efficisQWie YaQ de PeeWiQg?

- EQ hRe YeUWaaOd ]ich daW QaaU de OaQge WeUPijQ?
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Appendix 16.7.1: Research paper h\brid meeting session

UQdeUVWaQdiQg Whe behaYiRU Rf RQliQe SaUWiciSaQWV iQ a h\bUid
meeWiQg.

1. IQWURdXcWiRQ
The fXtXre of Zork Zill be h\brid, Zith emplo\ees Zorking from different locations in the
office ecos\stem. In this Za\ of Zorking h\brid meetings, Zith both in-office and remote
participants, Zill take place freqXentl\. According to the e[periences of people interYieZed in
this gradXation project these t\pes of meetings are hard and frXstrating, especiall\ for the
online participants. The\ find it hard to interrXpt and to participate actiYel\ in the discXssion.
A h\brid meeting Zas simXlated Zith stXdents from the TU Delft in order to better
Xnderstand the interaction taking place and the problems e[perienced.

2. ReVeaUch TXeVWiRQ
- Wh\ is it hard for online participants to actiYel\ take part in the discXssion?

3. MeWhRd
3.1 Participants

The participants are all stXdents from the TU Delft, aged betZeen 23 and 29. This groXp Zas
chosen becaXse a session Zith emplo\ees in an actXal compan\ dXring a h\brid meeting Zas
not possible Zith the cXrrent Corona restrictions.
In total there Zere 6 participants, 4 being in the conference room, 2 joining throXgh Zoom.
This ratio Zas chosen becaXse it Zas learned that online participants are often oXtnXmbered
b\ in-office people in h\brid meetings. Of the participants 5 are male and 1 is female. All
participants kneZ each other Zell, matching the relations betZeen colleagXes in a
professional team.

3.2 StimXli
In order to simXlate a h\brid meeting as realisticall\ as possible a conference room setting
Zas bXilt. This inclXdes a long table Zith chairs, a conference speaker and a large screen at
the short end of the table (see figXre 1). A laptop Zith Zoom Zas connected to the large
screen so the online participants coXld be seen b\ eYer\one in the room. A conference
speaker from Anker Zas Xsed to properl\ record all Yoices in the room and spread the aXdio
from the online participants.

To create a discXssion all participants Zere giYen a fictional role in the board of a compan\.
Before the session the\ Zere handed oXt a page Zith a description of the compan\, their role,
their goal and argXments. These one-pagers can be seen in Appendi[ 10.7.2.
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FigXre 1: conference room setXp

3.3 ApparatXs
Zoom; to record the meeting from an online point of YieZ.
Anker conference speaker; to record clear aXdio for the Zoom recording.
Nikon D3400; to record the meeting from an in-office point of YieZ.
iPhone XR; to record all aXdio in the room in case aXdio from the deYices aboYe fail.
Miro; to docXment the brainstorming session.

FigXre 2: conference speaker, camera

3.4 ProcedXre
Before the session eYer\ participant receiYed a one-pager Zith his role, goal, argXments and
the meeting agenda. All participants had argXments XniqXe to their role, sXpporting their
personal goal in the meeting. The meeting had tZo possible oXtcomes; piYot or perseYere. 3
Participants sXpported the piYot Zhile the other 3 Zanted to perseYere. In order to get
someZhere the\ had to Xse their argXments Zhile listening to those of others, eYentXall\
leading to an oXtcome.
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Before the meetings started the in-office participants took place at the table and the Zoom
meeting Zith the online participants Zas set Xp. A last central, Yerbal, e[planation Zas giYen
b\ the researcher to make sXre eYer\one Xnderstood Zhat Zas e[pected from them and to
take aZa\ an\ possible Xncertainties. Then the meeting started according to the meeting
agenda.

After the simXlated meeting an interYieZ Zith the groXp Zas done to discXss their
e[periences. From these e[periences the biggest pain points Zere Xsed to start a
brainstorming session.

FigXre 3: the meeting

3.5 MeasXres
ThroXgh the recordings the nXmber of tXrns Zas coXnted for each participant to see if certain
behaYior inflXences tXrn taking.
The aXdio recordings Zere Xsed to process the ansZers to the qXestions in the discXssion after
the simXlated meeting.

3.6 ObserYations
The recordings of Zoom and the camera Zere Xsed to anal\]e the behaYior of participants
dXring the meeting. Actions that Xnderline e[isting literatXre or coXld lead to neZ findings
Zere docXmented.

4. ReVXlWV
4.1 ObserYations

ObserYations made dXring the session Zere:

- E\e contact pla\s a dominant role in tXrn taking
- Bod\ langXage is a poZerfXl tool in discXssion
- Moments of silence Zere often Xsed b\ remote participants to take the tXrn
- All online participants are one

These findings are e[plained in the discXssion.
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4.2 InterYieZ & GroXp DiscXssion
Findings from the groXp discXssion after the session are:

- Constant aZareness of online participants reqXired
- Online participants as backXp participants
- InterrXpting instead of contribXting
- Hard to find the right moment to speak
- The aXdio YolXme of remote participants has a large impact on their tXrn taking

capabilities
- Lack of bod\ langXage is lack of knoZing Zhere someone is at
- Ideas and argXments throXgh Zoom are less conYincing

These findings Zill be e[plained in the discXssion.

4.3 TXrn coXnt
The amoXnt of tXrns per participant Zas coXnted to see if there is a difference in inpXt
freqXenc\ from the remote participants. In the table beloZ the percentage of the total tXrns
per participant is shoZn.

Participant T\pe TXrn percentage (%)

Participant 1 In-office 23

Participant 2 In-office 11

Participant 3 In-office 29

Participant 4 In-office 6

Participant 5 Remote 16

Participant 6 Remote 14

Interestingl\ enoXgh the amoXnt of tXrns for remote participants is not as loZ as e[pected.
The\ come in 3rd and 4th on the ranking Zith most tXrns taken. EYen thoXgh the\ did not
strXggle Zith giYing inpXt, the\ still e[plained the\ felt left oXt and not taken serioXsl\.
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5. DiVcXVViRQ

E\e contact pla\s a dominant role in tXrn taking
The obserYations made the importance of e\e contact in commXnication Yer\ clear. The
cXrrent speaker Xsed it to commXnicate Zho he Zas addressing, Zhile the others Xsed it to
confirm their attention. E\e contact Zas also Xsed to giYe the ne[t tXrn to a ne[t speaker,
simpl\ b\ looking someone in the e\e at the end of the sentence. The online participants
receiYed Yer\ little e\e contact, resXlting in Yer\ little tXrn taking options. Also this e\e
contact throXgh Zoom Zas not real e\e contact, the in-office people look at the screen Zhere
the online participant is displa\ed, Zhile the camera is on the laptop Xnderneath the big
screen. This limits the effect of e\e contact for the remote participants.

Bod\ langXage is a poZerfXl tool in discXssion
When neZ ideas or argXments Zere presented bod\ langXage proYed to be a poZerfXl tool.
Hand gestXres and leaning forZard made a message more conYincing and e[citing. This made
it hard for online participants to deliYer their inpXt as conYincingl\ as the others.

Moments of silence Zere often Xsed b\ remote participants to take the tXrn
When there Zas no clear ne[t speaker, sometimes a feZ seconds of silence occXred. Most of
the time this silence led to an online participant taking the floor, impl\ing the\ haYe been
looking for a moment to speak for a Zhile and finall\ haYe foXnd a Yer\ obYioXs one.

All online participants are one
BecaXse all online participants join throXgh Zoom, being Yisible on the same screen, Xsing
the same camera, the\ feel less like an indiYidXal. DXring the introdXction roXnd in the
meeting the tXrns Zere passed on clockZise. When the screen Zas the ne[t in line eYer\one
looked at the screen, bXt the remote participants did not knoZ Zho had to start speaking. This
feeling Zas later Xnderlined in the discXssion Zhen one of them said he Zas constantl\ aZare
that he Zas not the onl\ person on the screen. This lack of indiYidXalit\ coXld possibl\
inflXence the e[perience and interaction.

Constant aZareness of online participants reqXired
One participant from the conference room mentioned he foXnd it hard to constantl\ remind
himself of the online participants in the meeting. This became tiring later in the meeting and
sometimes Zithheld him from responding qXickl\, so the online participants also got a chance
to speak.
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Online participants as backXp participants
An in-office participant reali]ed he Zas constantl\ tr\ing to conYince the people in the room
of his argXments, not actiYel\ speaking to the remote participants. He e[plained this Zith the
feeling that the people on the screen are ³a backXp´.
This feeling Zas shared b\ the people joining the meeting throXgh Zoom. One of them said
he felt as a helpline, sometimes proYiding some inpXt that is then Xsed to fXel the discXssion
betZeen the in-office people.
This shoZs that the online participants are not e[perienced as actiYe members in the
discXssion, from both sides of the meeting.

InterrXpting instead of contribXting
Adding to the preYioXs point, the online participants felt like the\ Zere spectating a
discXssion betZeen 4 people. Adding to this feeling Zas the e[perience of giYing inpXt,
Zhich felt like interrXpting their discXssion.

Hard to find the right moment to speak
One of the online participants foXnd it hard to find the right moment to speak, or to
Xnderstand Zhen it is e[pected of \oX to speak.

The aXdio YolXme of remote participants has a large impact on their tXrn taking capabilities
DXring the meeting the sitXation Zhere 2 people started talking at the same time happened a
coXple of times. Some of those sitXations inclXded an in-office and online participant. Almost
eYer\ time this resXlted in the online participant getting the speaking tXrn. The reason for this
Zas discXssed Zith the groXp. The most dominant factor Zas the aXdio YolXme. The speaker
Zas set to ma[imXm YolXme to make sXre eYer\one coXld hear the aXdio Zell. When the
online participant started speaking the loXdness of their Yoice oYertook an\ in-office
participant. Another caXse identified b\ the groXp Zas the Xne[pectedness of the interrXption.
When a person in the room Zants to speak, sXbtle signals make this clear to the others, bXt
these signals are not receiYed from the online participants. Also, the point that Zas mentioned
earlier, that people are conscioXsl\ tr\ing to giYe the online people the chance to speak,
contribXted to the in-office participant giYing the floor to the online participant. Lastl\, the
online participant most often did not knoZ he started speaking at the same time as someone
in the room, eliminating his option to stop talking and leaYing the tXrn to someone else.

Lack of bod\ langXage is lack of knoZing Zhere someone is at
Someone's postXre can tell a lot aboXt Zhere he is at in the discXssion. Is he e[cited or
Xnhapp\? Is he still Zith Xs or losing his interest? This information from the online
participants is not aYailable to the in-office people. The participant e[plaining this said he had
no idea Zhere the online people Zere at.
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Ideas and argXments throXgh Zoom are less conYincing
ThroXgh the diYision of the roles it Zas planned that a neZ idea ZoXld be broXght to the table
from both a Zoom and office participant. Both ideas Zere considered and elaborated on, bXt
Zhen asked afterZards aboXt the participation t\pe, ph\sical or remote, it Zas noted that
ideas from a remote participant are less conYincing than from someone in the room, not
taking the qXalit\ of the idea into accoXnt. E\e contact, bod\ langXage and other
commXnicatiYe tools coXld make the difference in deliYer\.

Also Zhen an online participant said he felt like he Zas not taken serioXsl\, an in-office
participant admitted this Zas actXall\ the case. He said sometimes after the online participant
had giYen an argXment he ZoXld think to himself ³ZhateYer´. This is not inappropriate
behaYior from the in-office participant, it Xnderlines the Za\ remote participants are
e[perienced and YalXed.

6. CRQclXViRQ
The research qXestion Zas:

- Wh\ is it hard for online participants to actiYel\ take part in the discXssion?

The lack of inYolYement of online participants can be e[plained b\ tZo main factors: not
feeling like an eqXal participant and not being able to freqXentl\ speak.
For the first one the goal is to giYe the remote participants the feeling of inYolYement. This
coXld be achieYed b\ changing the Za\ the\ are perceiYed b\ the in-office participants
(oXtpXt), or b\ changing the Za\ the in-office discXssion is e[perienced online (inpXt).
For the second factor it Zill be important to increase the amoXnt of commXnication tools,
mostl\ non-Yerbal, for online participants. This Za\ the\ shoXld be able to take more tXrns
ZithoXt constantl\ stopping the conYersational floZ.

The resXlts shoZ the amoXnt of tXrns remote participants get is enoXgh to giYe their inpXt.
The\ hoZeYer noted that the\ did not feel inclXded and YalXed in the discXssion. This ZoXld
mean the problem is not so mXch in interrXpting and tXrn taking, bXt in the perception of their
inpXt and them as a person. The in-office participants e[plained the people on the screen felt
less important and more like a helpline. AlthoXgh the batch si]e of this research is small it
shoXld bring Xp the qXestion if the problem is not so mXch related to the actXal oXtpXt, bXt
more to the perception of an attendee.
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Appendix 16.7.2: One pagers h\brid meeting session

Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

Your role:
Stakeholder manager
YRXU jRb iV WR NeeS aOO Whe VWaNehROdeUV iQ Whe SURjecW haSS\ aQd iQYeVWed. If RQe Rf Whe
VWaNehROdeUV geWV XSVeW aQd decideV WR TXiW Whe SURjecW WhiV cRXOd UeaOO\ haUP Whe
cRQWiQXaWiRQ Rf Whe SURjecW, aQd \RXU UeSXWaWiRQ aV VWaNehROdeU PaQageU. SWaNehROdeUV iQ WhiV
SURjecW aUe:

- Municipalit\ (gePeeQWe). AfWeU ORWV Rf QegRWiaWiRQV Whe\ fiQaOO\ gaYe SeUPiVViRQ WR
VWaUW diggiQg XQdeUQeaWh Whe ciW\. The\ hRSe Whe BRUiQg CRPSaQ\ WXQQeO caQ VROYe
Whe WUaffic SURbOeP aQd cUeaWe QeZ jRbV fRU SeRSOe iQ LA aORQg Whe Za\. If \RX XSVeW
WheP Whe\ caQ UeaOO\ be a SaiQ iQ Whe aVV iQ fXWXUe SURjecWV.

- Investors. DiggiQg WhiV WXQQeO iV YeU\ e[SeQViYe. IQYeVWRUV haYe iQYeVWed 50 PiOOiRQ
iQ WRWaO, aQd iQ UeWXUQ e[SecW WR PaNe a SURfiW ZheQ Whe WXQQeO becRPeV a VXcceVV.
EORQ MXVN hiPVeOf iQYeVWed aQRWheU 100 PiOOiRQ.

- Partner companies. The BRUiQg CRPSaQ\ iV dUiOOiQg Whe WXQQeO, bXW SaUWQeU
cRPSaQieV aUe bXiOdiQg Whe UeTXiUed WRROV iQ Whe TeVOa caUV, Whe WXQQeO PaQagePeQW
VRfWZaUe, PaiQWeQaQce iQfUaVWUXcWXUe, eWc. TheVe cRPSaQieV ZRXOd aOO haYe WR VWRS
WheiU ZRUN, ORViQg ORWV Rf PRQe\.

What \ou¶ve been doing:
LaVW ZeeN \RX VSRNe WR Whe VWaNehROdeUV, aQd Whe\ aUe cXUUeQWO\ haSS\ ZiWh hRZ Whe diggiQg
iV gRiQg (Whe\ aUe XQaZaUe Rf Whe QeZ SOaQV).

Your goal:
SWicN WR Whe cXUUeQW idea aQd NeeS Whe VWaNehROdeUV haSS\.
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Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

Innovator
YRX aUe Whe idea geQeUaWRU fRU Whe BRUiQg CRPSaQ\, VWiPXOaWiQg iQQRYaWiRQ aQd PaNiQg VXUe
Whe cRPSaQ\ VWa\V ahead Rf Whe cRPSeWiWiRQ. YRX aUe WUaiQed WR QRWice chaQgeV iQ Whe ZRUOd
aQd WhiQN abRXW fXWXUe VceQaUiRV. YRX beOieYe OeVV caUV ZiOO be RQ Whe URad becaXVe Rf
SeUPaQeQW chaQgeV iQ Whe Za\ Ze ZRUN afWeU Whe SaQdePic, PaNiQg Whe WXQQeO RbVROeWe. YRX
ZaQW WR SUeYeQW Whe cRPSaQ\ fURP faiOiQg afWeU \eaUV Rf deYeORSPeQW aQd PiOOiRQV VSeQW.
YRX aUe Whe bUaiQV behiQd Whe QeZ YiViRQ fRU Whe cRPSaQ\:

YRXU idea: The SaQdePic ZiOO iQcUeaVe Whe dePaQd fRU fOe[ ZRUNVSaceV ZheUe UePRWe WeaPV
caQ cRPe WRgeWheU WR cROOabRUaWe. IQ LA WheUe iV baUeO\ aQ\ VSace OefW WR bXiOd, aQd SURSeUWieV
aUe Za\ WRR e[SeQViYe WR bX\. SiQce Ze aUe aOUead\ diggiQg XQdeUgURXQd, OeW'V PaNe Whe fiUVW
XQdeUgURXQd fOe[ ZRUNSOaceV!

What \ou¶ve been doing:
LaVW ZeeN \RX bUaiQVWRUPed fRU QeZ diUecWiRQV fRU Whe cRPSaQ\. TRda\ \RX ZaQW WR cRQYiQce
Whe WeaP Rf \RXU QeZ big idea.

Your goal:
PiYRW Whe cRPSaQ\ WR \RXU idea.

28



Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

R&D Manager
AV PaQageU Rf Whe R&D WeaP \RX aUe Whe e[SeUieQced SURdXcW deYeORSPeQW gX\. YRX NQRZ
ZhaW iW WaNeV WR deYeORS a VXcceVVfXO SURdXcW. The WXQQeO iV gRiQg WR be aQRWheU fOaZOeVV
RQe, bXW becaXVe Rf \RXU e[SeUieQce ZiWh iQQRYaWiRQ \RX haYe dRXbWV abRXW Whe Qeed fRU a
WXQQeO XQdeUQeaWh LA afWeU Whe SaQdePic. YRX aQd \RXU WeaP haYe beeQ bUaiQVWRUPiQg fRU
QeZ, aQd SRWeQWiaOO\ PRUe VXcceVVfXO, SURdXcWV fRU Whe BRUiQg CRPSaQ\.

YRXU idea: DiggiQg Whe WXQQeO caPe ZiWh ORWV Rf chaOOeQgeV. IQ RUdeU WR VROYe WheP \RX aQd
\RXU WeaP haYe deYeORSed iQQRYaWiYe bRUiQg PachiQeV. TheVe aXWRQRPRXV bRUiQg PachiQeV
aUe Whe beVW RQeV RXW WheUe. The BRUiQg CRPSaQ\ cRXOd VWaUW fRcXVViQg RQ fXUWheU deYeORSiQg
WheP aQd VeOOiQg WheP WR RWheU cRPSaQieV. CRPSaQieV WhaW aUe iQWeUeVWed aUe MeWUR/TUaiQ
WXQQeO diggeUV, aQd Whe H\SeUORRS cRPSaQieV.

What \ou¶ve been doing:
LaVW ZeeN \RX aQd \RXU R&D WeaP bUaiQVWRUPed ideaV fRU SiYRWiQg Whe cRPSaQ\.

Your goal:
PiYRW Whe cRPSaQ\ WR \RXU idea.
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Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

Chief Operating Officer
AV COO \RX aUe UeVSRQVibOe fRU Whe cRPSaQ\¶V RSeUaWiRQV. YRX RYeUVee aOO RSeUaWiRQV iQ Whe
cRPSaQ\ aQd PaNe VXUe eYeU\WhiQg iV fiQiVhed iQ WiPe. The SURjecW iV gRiQg accRUdiQg WR
SOaQ, bXW ViQce Whe SaQdePic WheUe iV VRPe diVcXVViRQ gRiQg RQ iQ Whe cRPSaQ\ abRXW
ZheWheU WR VWicN WR Whe WXQQeO idea, RU SiYRW. YRX aUe cRQYiQced WheUe ZiOO VWiOO be eQRXgh caUV
RQ Whe URad afWeU Whe SaQdePic aQd WhaW \RX caQ¶W SUedicW ZhaW Whe fXWXUe ZiOO ORRN OiNe.
SWicNiQg WR Whe cXUUeQW SOaQ iV VaYeU, OeW¶V QRW WaNe aQ\ UiVNV iQ VXch XQVWabOe WiPeV.

What \ou¶ve been doing:
LaVW ZeeN \RX¶Ye beeQ RYeUYieZiQg RSeUaWiRQV iQ Whe WXQQeO WR Vee if eYeU\WhiQg iV gRiQg aV
SOaQQed.

Your goal:
SWicN WR Whe cXUUeQW idea aQd dRQ¶W WaNe aQ\ XQQeceVVaU\ UiVNV.
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Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

Chief Financial Officer
DUiOOiQg a WXQQeO XQdeUQeaWh LA iV eYeU\WhiQg bXW cheaS. IQYeVWRUV haYe SXW 50 PiOOiRQ iQ Whe
SURjecW, aQd EORQ MXVN hiPVeOf aQRWheU 100 PiOOiRQ. IW iV \RXU jRb Whe SURjecW caQ be UeaOi]ed
ZiWh Whe PRQe\ WhaW Whe cRPSaQ\ haV; 150 PiOOiRQ. SR faU Whe deYeORSPeQW Rf Whe WXQQeO haV
cRVW 120 PiOOiRQ, Whe UePaiQiQg 30 PiOOiRQ VhRXOd be eQRXgh WR fiQiVh Whe SURjecW. If eYeU\WhiQg
VWa\V RQ WUacN \RX haYe QaiOed \RXU jRb, Pa\be \RX caQ OaQd a SURPRWiRQ becaXVe Rf iW?
YRX NQRZ Whe WXQQeO iV gRiQg WR PaNe eQRXgh PRQe\, eYeQ if Whe aPRXQW Rf caUV iQ iW iV a biW
OeVV WhaQ e[SecWed befRUe Whe SaQdePic. SWRSSiQg Whe WXQQeO SURjecW ZRXOd PeaQ \RX, aV
CFO, haYe SRXUed 120 PiOOiRQ dRZQ Whe dUaiQ, RXch.

What \ou¶ve been doing:
LaVW ZeeN \RX Pade a SURjecWiRQ fRU VSeQdiQg Whe OaVW SaUW Rf Whe bXdgeW.

Your goal:
SWicN WR Whe cXUUeQW idea aQd e[ecXWe \RXU fiQaQciaO SOaQ.
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Intro:
The cRPSaQ\ iV Whe BRUiQg CRPSaQ\, \RX aUe dUiOOiQg a WXQQeO XQdeUQeaWh LRV AQgeOeV VR
TeVOa caUV caQ aYRid geWWiQg VWXcN iQ WUaffic. BXW becaXVe Rf Whe SaQdePic UePRWe ZRUN iV
e[SecWed WR VWa\ eYeQ afWeU Whe SaQdePic iV XQdeU cRQWURO, caXViQg OeVV WUaffic WR be RQ Whe
URad. PaUW Rf Whe WeaP ZaQWV WR NeeS bXiOdiQg Whe WXQQeO VR iW¶V Uead\ ZheQ PRUe caUV geW
bacN RQ Whe URad, Whe RWheU SaUW ZaQWV WR TXiW Whe WXQQeO SURjecW aQd SiYRW WR a ViWXaWiRQ beWWeU
VXiWed WR Whe QeZ ZRUOd.

Meeting agenda:
13:10 - 13:20 USdaWe: WhaW iV \RXU UROe, aQd ZhaW did \RX ZRUN RQ OaVW ZeeN?
13:20 - 13:40 DiVcXVViRQ: AUe Ze gRiQg WR cRQWiQXe Whe WXQQeO SURjecW, RU SiYRW?
13:40 - 13:45 DeciViRQ: ChRRVe ZhaW Whe fiQaO deciViRQ aQd Qe[W VWeSV ZiOO be.

Strateg\ Expert
YRX aUe Whe VWUaWegic PaVWeUPiQd Rf Whe cRPSaQ\. WheQ Whe cRPSaQ\ VWaUWed \RX haYe
WXUQed EORQ MXVN¶V cUa]\ ideaV iQWR a UeaOiVWic VWUaWegic SOaQ: cUeaWiQg bX]] aURXQd Whe idea
Rf diggiQg XQdeU a WXQQeO Rf LA, UeVXOWiQg iQ PiOOiRQV Rf SeRSOe ORYiQg Whe idea, eYeQWXaOO\
ZiQQiQg RYeU Whe PXQiciSaOiW\ WR giYe a SeUPiW WR VWaUW diggiQg. AOVR VWaUWiQg WR dig Whe fiUVW
SaUW Rf Whe WXQQeO RQ Whe cRPSaQ\¶V RZQ SURSeUW\ WR SURYe Whe feaVibiOiW\ Rf Whe SURjecW ZaV
\RXU idea.
BXW Whe SaQdePic haV Pade \RX dRXbW Whe iPSRUWaQce Rf Whe BRUiQg CRPSaQ\ WXQQeO. If
WheUe iV a gRRd idea WR SiYRW WR \RX cRXOd PaNe iW ZRUN ZiWh \RXU effecWiYe VWUaWegieV. YRX
caQ¶W cRPe XS ZiWh Whe eQWiUe VWUaWeg\ iQ WRda\¶V PeeWiQg, bXW \RX haYe WR cRQYiQce WheP \RX
aUe caSabOe Rf dRiQg iW.

What \ou¶ve been doing:
LaVW ZeeN \RX ZRUNed RQ Whe PaUNeWiQg VWUaWeg\ fRU ZheQ Whe WXQQeO iV RSeQed WR Whe SXbOic.

Your goal:
PiYRW aQd cUeaWe a QeZ VWUaWegic SOaQ.
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Appendix 16.8: Effect e\e contact frequenc\ & qualit\ on feeling of
involvement

Experiment card:

Method
IQ WhiV TXicN e[SeUiPeQW Whe effecW Rf e\e cRQWacW RQ Whe feeOiQg Rf iQYROYePeQW iQ a
cRQYeUVaWiRQ iV WeVWed. The SaUWiciSaQWV aUe SUeVeQWed ZiWh 4 diffeUeQW YideR¶V; each VhRZiQg
2 SeRSOe ViWWiQg aW a WabOe. OQe Rf WheP iV giYiQg a SiWch abRXW a VSecific idea. IQ Whe fiUVW
YideR QR e\e cRQWacW ZiWh Whe RQOiQe SaUWiciSaQWV iV Pade. IQ Whe VecRQd a feZ VPaOO
PRPeQWV Rf e\e cRQWacW ZeUe Pade, b\ VhRUWO\ ORRNiQg iQWR Whe caPeUa. IQ Whe WhiUd YideR Whe
VSeaNeU Pade fUeTXeQW e\e cRQWacW ZiWh Whe RQOiQe SaUWiciSaQWV, bXW b\ ORRNiQg abRYe Whe
caPeUa. ThiV UeVePbOeV Whe behaYiRU iQ a WUadiWiRQaO cRQfeUeQce VeWXS, ZheUe Whe caPeUa iV
ORcaWed XQdeUQeaWh Whe WY VcUeeQ, UeVXOWiQg iQ iQdiUecW e\e cRQWacW (Vee figXUe 1). IQ Whe fRXUWh
YideR fUeTXeQW aQd diUecW e\e cRQWacW iV Pade. AW Whe eQd Rf each YideR Whe SaUWiciSaQWV aUe
aVNed WR VcRUe WheiU feeOiQg Rf iQYROYePeQW iQ Whe PeeWiQg RQ a VcaOe Rf 1 WR 6.

FigXUe 1: caPeUa ORcaWiRQ iQ cRQfeUeQce URRPV

TRWaO aPRXQW Rf e\e cRQWacW YideR 1: 0 VecRQdV
TRWaO aPRXQW Rf e\e cRQWacW YideR 2: 5 VecRQdV (diUecW)
TRWaO aPRXQW Rf e\e cRQWacW YideR 3: 15 VecRQdV (iQdiUecW)
TRWaO aPRXQW Rf e\e cRQWacW YideR 4: 15 VecRQdV (diUecW)

Results
NXPbeU Rf SaUWiciSaQWV: 31
AYeUage VcRUe YideR 1: 2.6
AYeUage VcRUe YideR 2: 4.1
AYeUage VcRUe YideR 3: 3.5
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AYeUage VcRUe YideR 4: 4.8

ThiV VWXd\ VhRZV Whe PRUe e\e cRQWacW iV Pade ZiWh RQOiQe SaUWiciSaQWV, Whe higheU Whe
SeUceiYed feeOiQg Rf iQcOXViRQ. The diffeUeQce beWZeeQ Whe VcRUe fRU Whe YideR ZiWhRXW aQ\
e\e cRQWacW aQd Whe RQe ZiWh a high aPRXQW iV 2.2. ThiV iV a VigQificaQW diffeUeQce.

WhaW iV aOVR iQWeUeVWiQg iV WhaW a ORZ aPRXQW Rf diUecW e\e cRQWacW UeVXOWV iQ a higheU
iQcOXViRQ WhaQ ZiWh a OaUge aPRXQW Rf iQdiUecW e\e cRQWacW. The diffeUeQce iQ VcRUe iV QRW WhaW
big (0.6), bXW iW dReV VhRZ Whe iPSacW Rf TXaOiW\ e\e cRQWacW.

Interesting notes
The SaUWiciSaQWV had Whe RSWiRQ WR eOabRUaWe RQ WheiU giYeQ VcRUe, Zhich UeVXOWed iQ VRPe
iQWeUeVWiQg iQVighWV RQ Whe e[SeUieQce Rf RQOiQe SaUWiciSaQWV iQ a h\bUid PeeWiQg.

- OQe SaUWiciSaQW QRWed WhaW Whe YideR ZiWh iQdiUecW e\e cRQWacW ZaV ³SiVViQg hiP Rff´.
HXPaQV ZaQW WR PaNe e\e cRQWacW ZheQ cRPPXQicaWiQg, ZheQ WhiV caQ QRW be
eVWabOiVhed iW caQ aSSaUeQWO\ be fUXVWUaWiQg. IQWeUeVWiQgO\ WhiV VeePV WR be OeVV Rf a
SURbOeP iQ fXOO-RQOiQe PeeWiQgV, ZheUe e\e cRQWacW caQ aOVR QRW be cRPSOeWed. TZR
SRVVibOe e[SOaQaWiRQV fRU WhiV aUe 1) Whe diVWaQce beWZeeQ Whe caPeUa aQd e\eV RQ
Whe VcUeeQ iV OaUgeU iQ a cRQfeUeQce URRP WhaQ RQ a OaSWRS, RU 2) VeeiQg WhaW RWheU
SaUWiciSaQWV aUe UeceiYiQg UeaO e\e cRQWacW ZhiOe \RX aUe QRW caQ VhiQe OighW RQ ZhaW
\RX aUe PiVViQg.

- WhiOe Whe gRaO ZaV WR iQcUeaVe Whe aPRXQW Rf e\e cRQWacW PRPeQWV iQ Whe diffeUeQW
YideRV WhiV XQcRQVciRXVO\ Oed WR ORQgeU SeUiRdV Rf e\e cRQWacW aV ZeOO. ThiV ZaV
QRWiced b\ a SaUWiciSaQW, ZhR ZURWe ³I ZaV ORRNed aW ORQgeU, Zhich Pade Pe feeO
iQYROYed´. ThiV WeacheV XV WhaW bRWh Whe fUeTXeQc\ aQd Whe dXUaWiRQ Rf e\e cRQWacW
iQfOXeQce Whe feeOiQg Rf iQYROYePeQW.

- MXOWiSOe SaUWiciSaQWV (3) QRWed VRPeWhiQg abRXW Whe cRQfiUPaWiRQ Rf WheiU SaUWiciSaWiRQ
iQ Whe PeeWiQg. IQ YideR 3 Whe VSeaNeU Va\V ³I caQ Vee \RX RQ Whe VcUeeQ´, Zhich
WXUQed RXW WR SRViWiYeO\ affecW Whe feeOiQg Rf iQYROYePeQW´. IQ Whe VcRUeV fRU Whe RWheU
YideRV iW ZaV PeQWiRQed WhaW \RX, aV a SaUWiciSaQW, dR QRW NQRZ if Whe SeRSOe iQ Whe
URRP caQ Vee \RX. CRQfiUPaWiRQ Rf aWWeQdaQce caQ be aQ iQWeUeVWiQg facWRU WR NeeS iQ
PiQd.

- HaYiQg OeaUQed WhaW ³beiQg VeeQ´ iV iPSRUWaQW iQfRUPaWiRQ fRU aQ RQOiQe
SaUWiciSaQW bUiQgV Pe bacN WR aQ eaUOieU WhRXghW Rf giYiQg eYeU\ RQOiQe
SaUWiciSaQW aQ iQdiYidXaO SOace aW Whe cRQfeUeQce WabOe. ThiV Za\, if \RX aUe
beiQg ORRNed aW, \RX NQRZ iW iV \RX ZhR Whe\ aUe ORRNiQg aW, aQd QRW RQe Rf Whe
RWheU SeRSOe RQ Whe VcUeeQ.

- IQcOXdiQg a SaUWiciSaQW iQ Whe PeeWiQg caQ aOVR be dRQe YeUbaOO\. The TXeVWiRQ aW Whe
eQd Rf YideR 3 ZaV WRZaUdV aOO SaUWiciSaQWV, RQe SaUWiciSaQW ZURWe WhiV dRZQ aV a
SRViWiYe cRQWUibXWRU WR Whe feeOiQg Rf iQYROYePeQW. He aOVR gaYe WhiV YideR, ZiWh
iQdiUecW e\e cRQWacW, a higheU VcRUe WhaQ Whe RQe ZiWh a high aPRXQW Rf diUecW e\e
cRQWacW. AQRWheU SaUWiciSaQW gaYe Whe YideR ZiWh OiWWOe e\e cRQWacW a higheU VcRUe WhaQ
Whe RQe ZiWh high e\e cRQWacW fRU Whe VaPe UeaVRQ; Whe fiUVW VWaUWed ZiWh a ZeOcRPiQg
PeVVage ZhiOe Whe OaWWeU VWaUWed Whe SiWch iPPediaWeO\.

- OQe SaUWiciSaQW ZURWe Whe fiUVW YideR, ZiWhRXW e\e cRQWacW, gaYe hiP Whe feeOiQg Rf
beiQg a VSecWaWRU iQ Whe PeeWiQg. ThiV feeOiQg ZaV aOVR QRWed b\ SaUWiciSaQWV iQ
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SUeYiRXV cRQYeUVaWiRQV abRXW h\bUid PeeWiQgV. ThiV e[SeUiPeQW cRQfiUPV WhaW e\e
cRQWacW iV iQdeed RQe Rf Whe PaiQ cRQWUibXWRUV iQ WhiV SURbOeP.

Limitations
- IQ WhiV VWXd\ eYeU\ YideR SUeVeQWed a diffeUeQW PeeWiQg. ThiV ZaV dRQe WR SUeYeQW

SaUWiciSaQWV fURP geWWiQg bRUed b\ heaUiQg Whe VaPe SiWch 4 WiPeV, SRVVibO\ OeadiQg WR
ORZeU iQYROYePeQW VcRUeV aW Whe eQd. The cRQWeQW Rf Whe diffeUeQW VWRUieV caQ hRZeYeU
iQfOXeQce Whe feeOiQg Rf iQYROYePeQW. A SiWch WhaW iV PRUe aSSeaOiQg WR a VSecific
SaUWiciSaQW caQ caXVe hiP WR feeO PRUe iQYROYed.

Design opportunities
- CRQfiUPiQg WhaW Whe XVeU haV jRiQed Whe PeeWiQg aQd iV YiVibOe caQ SRViWiYeO\

cRQWUibXWe WR Whe feeOiQg Rf iQYROYePeQW.
- GiYiQg eYeU\ RQOiQe SaUWiciSaQW aQ iQdiYidXaO SOace aW Whe cRQfeUeQce WabOe cRQfiUPV

Whe iQfRUPaWiRQ Rf beiQg ORRNed aW ZheQ \RX UeceiYe e\e cRQWacW fURP aQ iQ-Rffice
SaUWiciSaQW.
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Appendix 16.9: Effect camera position on perceived e\e contact

Research question
WhaW iV Whe effecW Rf diffeUeQW caPeUa SRViWiRQV iQ Whe cRQfeUeQce URRP RQ Whe SeUceiYed e\e
cRQWacW b\ RQOiQe SaUWiciSaQWV?

Method
A SicWXUe WhaW UeSUeVeQWV a SeUVRQ iQ a ZRRP caOO ZaV SXW RQ a WY VcUeeQ. A ShRQe aQd a
fOe[ibOe PRXQW ZeUe XVed WR WU\ RXW diffeUeQW ZebcaP SRViWiRQV. The ShRQe UecRUded VRPe
YideR fRRWage iQ eYeU\ SRViWiRQ WR aOORZ fRU aQaO\ViV. IQ Whe aQaO\ViV Whe effecW Rf Whe caPeUa
SRViWiRQ RQ SeUceiYed e\e cRQWacW ZaV eYaOXaWed. BecaXVe Rf Whe TXicN QaWXUe Rf WhiV
e[SeUiPeQW iW ZaV chRVeQ QRW WR TXaQWif\ Whe UeVXOWV ZiWh a gURXS Rf SaUWiciSaQWV. The
jXdgePeQW Rf Pe aV deVigQeU ZaV VXfficieQW WR XQdeUVWaQd Whe effecW Rf Whe diffeUeQW caPeUa
SRViWiRQV. The gRaO iV WR e[SORUe diffeUeQW caPeUa SRViWiRQV aQd fiQd Whe PRVW effecWiYe RQe.

The fiUVW Vi[ SRViWiRQV ZeUe cRQYeQWiRQaO cRQfeUeQce caP SOacePeQWV. The Qe[W Vi[ ZeUe
e[SeUiPeQWaO.

FigXUe 1: DiffeUeQW caPeUa SRViWiRQV

Results
IW VeePV OiNe WheUe iV a VWUicW cOaVVificaWiRQ: e\e cRQWacW RU QR e\e cRQWacW

GeWWiQg Whe caPeUa cORVe WR Whe e\eV RQ Whe VcUeeQ haV a VPaOO iPSacW
ZhiOe UeaOi]iQg WhiV iV WechQRORgicaOO\ cRPSOe[.

PXWWiQg Whe caPeUa RQ WRS, aV cORVe WR Whe VcUeeQ aV SRVVibOe iV Whe beVW RSWiRQ.

We aUe OeVV VeQViWiYe WR e\e cRQWacW ZheQ SeRSOe ORRN beORZ RXU e\eV WhaQ ZheQ Whe\ ORRN
WR Whe OefW, UighW RU abRYe RXU e\eV (CheQ, 2002)
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FigXUe 2: E[aPSOe Rf caPeUa SRViWiRQ aQd Whe UeVXOWiQg YieZ.

Learnings:
- PXWWiQg Whe caPeUa aV cORVe WR Whe e\eV Rf Whe SeUVRQ RQ Whe VcUeeQ haV YeU\ OiWWOe

effecW RQ Whe SeUceiYed TXaOiW\ Rf e\e cRQWacW. OQO\ if \RX cRPe UeaOO\ cORVe WheUe iV a
VOighW iPSURYePeQW. TheUe VeePV WR be a ViPSOe cOaVVificaWiRQ: e\e cRQWacW RU QR e\e
cRQWacW.

- IW iV QRW ZRUWh iW deYeORSiQg VROXWiRQV WhaW cRPe cORVeU WR Whe UeaO WhiQg. IW ZiOO PRVW
OiNeO\ be e[SeQViYe.

- IW PighW be cheaSeU WR fi[ ZiWh VRfWZaUe, bXW I dR QRW haYe Whe e[SeUWiVe fRU
WhaW.

- AR aQd XQdeU-diVSOa\ caPeUaV VeeP WR be Whe UighW VROXWiRQ fRU WhiV SURbOeP.
- ReVeaUch SaSeUV aOUead\ fRXQd WhaW hXPaQV aUe YeU\ gRRd aW XQdeUVWaQdiQg ga]e

diUecWiRQ. If Whe diUecWiRQ iV VOighWO\ Rff Whe\ ZiOO NQRZ.
- Wh\ did iW VeeP PRUe effecWiYe ZheQ \RX ViW fXUWheU aZa\ fURP \RXU OaSWRS?

ThaW cUeaWed Whe iOOXViRQ Rf e\e cRQWacW, ZhiOe iQ WhiV e[SeUiPeQW aOO SRViWiRQV
ZeUe cOeaUO\ QR e\e cRQWacW.
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Appendix 16.10: Bod\ language screen in h\brid interaction.

Research questions
- WhaW iV iW OiNe WR cRPPXQicaWe UePRWeO\ WhURXgh Whe WeOeSUeVeQce VcUeeQ?
- HRZ cRQQecWed dR \RX feeO?
- HRZ RfWeQ dR Whe RWheUV ORRN aW \RX?
- DReV iW feeO OiNe Whe\ aUe ORRNiQg aW \RX?
- IV iW eaV\ WR Va\ VRPeWhiQg?

Method
ThiV ZaV jXVW a caVXaO haQgRXW ZiWh Whe WeOeSUeVeQce VcUeeQ. The VcUeeQ VeWXS ZaV bXiOW
aQd a WRWaO Rf 4 SeRSOe ZeUe haYiQg aQ iQfRUPaO cRQYeUVaWiRQ. The gRaO ZaV WR WeVW Whe
iQWeUacWiRQ aQd heaU SeRSOe¶V RSiQiRQV. The PaiQ gRaO ZaV fRU Pe WR e[SeUieQce ZhaW iW iV
OiNe WR be Whe UePRWe SaUWiciSaQW iQ a h\bUid cRPPXQicaWiRQ VeWWiQg. TR geW cRPSOeWe feedbacN
Whe diffeUeQW UROeV, UePRWe aQd iQ-Rffice, ZeUe VZiWched a cRXSOe Rf WiPeV.

FigXUe 1: TeOeSUeVeQce VcUeeQ VeWXS

Result
- The RYeUaOO iQWeUacWiRQ beWZeeQ aOO SaUWiciSaQWV ZaV gRRd.
- I did QRW aOZa\V heaU ZhaW ZaV beiQg Vaid, bXW Ze did QRW XVe a cRQfeUeQce Pic.
- I cRXOd QRW Vee Whe diceV RQ Whe WabOe ZheQ SOa\iQg a gaPe
- WheQ Whe\ ORRNed aW Pe iW did QRW UeaOO\ feeO OiNe a cRQQecWiRQ, becaXVe Whe\ ORRNed

aW P\ e\eV RQ Whe VcUeeQ, aQd Whe ZebcaP ZaV aW a higheU SRiQW Rf YieZ. IW feOW PRUe
OiNe aQ RYeUYieZ VhRW WhaQ P\ acWXaO e\eV.

- The SeRSOe iQ Whe URRP OiNed Whe e[SeUieQce Rf Pe ViWWiQg aW Whe WabOe.
- IW iV a UeaO VWUXggOe WR bXiOd WhiV VeWXS, ZiWh aOO Whe deYiceV, SiQQiQg Whe UighW YieZV,

PXWiQg Whe UighW deYiceV, WXUQiQg Whe deYice fRU a YeUWicaO YieZ, eWc. IW WaNeV aURXQd
20-30 PiQXWeV bXiOdiQg WhiV VeWXS.

Limitations
- BecaXVe WhiV ZaV dRQe iQ a gURXS Rf fUieQdV Whe chaQceV Rf Pe QRW beiQg iQcOXded

ZeUe QRW WhaW big.
- ThiV VPaOO WaON iV QRW UeSUeVeQWaWiYe fRU Whe fRUPaO iQWeUacWiRQ aQd diVcXVViRQ iQ

PeeWiQgV.
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Learnings
- The WeOeSUeVeQce VcUeeQ VhRXOd be a UeaOO\ eaV\ SOXg aQd SOa\ deYice.
- The RQO\ SXUSRVe Rf Whe WY iV diVSOa\iQg Whe caOO, VR iW dReV QRW haYe WR be aQ acWXaO

WY, jXVW a PRQiWRU ZiWh a VPaOO cRPSXWiQg deYice UeceiYiQg aQd VeQdiQg Whe VigQaOV
(aXdiR, YideR, Zifi/bOXeWRRWh)

- WheQ VRPeRQe iQ Whe URRP ORRNV aW Whe VcUeeQ iW VhRXOd feeO PRUe OiNe e\e cRQWacW,
WhiV caQ gUeaWO\ iQcUeaVe Whe feeOiQg Rf cRQQecWedQeVV.
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Appendix 16.11: Telepresence screen and non verbal communication

Research question
HRZ ZeOO dReV a VcUeeQ ZiWh Oife Vi]ed SaUWiciSaQW UeSUeVeQWaWiRQ & bRd\ OaQgXage YieZ geW
QRQ YeUbaO cRPPXQicaWiRQ acURVV?

Method
DXUiQg WhiV e[SeUiPeQW Whe caUd gaPe ³Whe MiQd´ ZaV SOa\ed (See figXUe 1). DXUiQg WhiV
gaPe eYeU\ SOa\eU geWV caUdV ZiWh QXPbeUV RQ WheP (1-100). The gRaO iV WR SOace aOO caUdV
RQ Whe WabOe iQ Whe UighW RUdeU, ZiWhRXW VSeaNiQg. YRX haYe WR cRPPXQicaWe QRQ-YeUbaOO\ (aOVR
QR haQd geVWXUeV RU cRdeV).
SiQce WhiV gaPe UeTXiUeV UeaOO\ gRRd QRQ YeUbaO cRPPXQicaWiRQ iW iV Whe XOWiPaWe WeVW fRU Whe
SURdXcW iQ deYeORSPeQW, WhaW haV WR iPSURYe Whe deOiYeU\ Rf QRQ YeUbaO cRPPXQicaWiRQ. The
fiUVW gaPe ZaV SOa\ed face-WR-face VR WheUe iV VRPeWhiQg WR cRPSaUe Whe UeVXOWV WR. The
VecRQd gaPe ZaV SOa\ed ZiWh RQe Rf Whe SOa\eUV ViWWiQg iQ Whe baWhURRP, jRiQiQg Whe gaPe
WhURXgh Whe WeOeSUeVeQce VcUeeQ (See figXUe 2).

FigXUe 1: The MiQd FigXUe 2: ViUWXaO SaUWiciSaQW aW Whe WabOe

Results
The fiUVW gaPe (face WR face) gRW XV WR cRPSOeWe OeYeO 12, Zhich iV Whe higheVW OeYeO iQ Whe
gaPe. AOVR QR PiVWaNeV ZeUe Pade aQd QR OiYeV ZeUe ORVW. IW ZaV QRW Whe fiUVW WiPe SOa\iQg
WhiV gaPe fRU Whe SaUWiciSaQWV.

The VecRQd gaPe, ZiWh Whe VcUeeQ, gRW XV WR OeYeO 6. OQe Oife ZaV ORVW iQ OeYeO 5, aQd Whe
UePaiQiQg WZR iQ OeYeO 6. IW ZaV VigQificaQWO\ haUdeU WR SOa\ Whe gaPe WhiV Za\, Whe UeaVRQV
Zh\ aUe diVcXVVed beORZ.

Learnings
- IW ZaV haUdeU WR SOa\ Whe MiQd ZiWh Whe WeOeSUeVeQce VcUeeQ.
- IW cRVWed PRUe eQeUg\ WR UeceiYe aOO VigQaOV, cRPSaUed WR face-WR-face
- The cRQWacW feOW OeVV iQWeQVe, PaNiQg Whe cRQQecWiRQ PRUe fOaW aQd OeVV iQfRUPaWiYe
- FRU Whe UePRWe SeUVRQ Whe RWheU¶V face ZaV diVSOa\ed UeaOO\ VPaOO (VPaOOeU VcUeeQ,

iQ-SeUVRQ QRW YeU\ cORVe WR Whe caPeUa, UePRWe SeUVRQ ViWWiQg fXUWheU aZa\ fURP Whe
VcUeeQ).
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- ReceiYiQg VigQaOV fURP VXch a VPaOO head Pade iW iQWeQViYe.
- The gaPe iV abRXW PXWXaO XQdeUVWaQdiQg, bXW Whe WeOeSUeVeQce VcUeeQ iV fRcXVVed RQ

iPSURYiQg Whe ViWXaWiRQ iQ Whe Rffice (becaXVe WhiV caQ Oead WR a higheU iQYROYePeQW Rf
Whe UePRWe SaUWiciSaQWV). BecaXVe Whe cRQQecWiRQ iV QRW beWWeU fRU Whe UePRWe SeUVRQ,
Whe RYeUaOO PXWXaO cRQQecWiRQ dReV QRW UeaOO\ iPSURYe.

- WheQ JXOia OaXghed afWeU I SOa\ed a caUd, I had QR idea ZheWheU I PeVVed XS RU Pade
Whe UighW chRice. ThiV cRQfXViRQ did QRW haSSeQ face-WR-face.

- SRfW bUeaWhiQg VigQaOV, OiNe a deeS bUeaWh RU a VighW, aUe QRW cRPiQg acURVV aQ\PRUe.
- WheQ UePRWe \RX dRQ¶W Vee ZhaW haSSeQV iQ Whe cRUQeU Rf \RXU e\e. WheQ \RX aUe

ORRNiQg aW \RXU caUdV \RX caQ¶W Vee ZhaW Whe RWheU SeUVRQ iV dRiQg. (ThiV cRVW XV RQe
Oife, becaXVe J did QRW Vee K ZaV aOVR gUabbiQg a caUd.) ThiV ZaV QR SURbOeP fRU Whe
iQ-Rffice SeUVRQ ZiWh Whe OaUge VcUeeQ. (YRX VWiOO Vee WhiQgV haSSeQiQg iQ Whe cRUQeU Rf
\RXU e\e).

- FRU Whe UePRWe SeUVRQ WheUe dReV QRW UeaOO\ chaQge aQ\WhiQg ZheQ XViQg WhiV
WeOeSUeVeQce VcUeeQ. The RQO\ chaQge iV WhaW \RX haYe WR ViW fXUWheU aZa\ fURP Whe
VcUeeQ, RQO\ PaNiQg Whe iQWeUacWiRQ haUdeU. (SR Pa\be Whe RQO\ chaQge iV a QegaWiYe
RQe).

- ThiV iV WUXe fRU 1RQ1 iQWeUacWiRQ. WheQ WheUe aUe PRUe SeRSOe iQ Whe Rffice Whe
VcUeeQ VhRXOd UeVXOW iQ a higheU QaWXUaO iQYROYePeQW Rf Whe UePRWe SeUVRQ,
iPSURYiQg Whe PeeWiQg e[SeUieQce fRU WhaW SeUVRQ. BXW iW iV VWiOO iQWeUeVWiQg WR
NeeS WhiV Vide Rf Whe e[SeUieQce iQ PiQd. CaQ Ze iPSURYe iW?

- FRU Whe UePRWe SeUVRQ iW ZaV haUd WR NeeS aQ e\e RQ Whe e\eV aQd Whe caUd acWiYiWieV
aW Whe VaPe WiPe, Zhich iV ZeiUd ViQce WheVe aUe YeU\ cORVe WR each RWheU RQ Whe
VcUeeQ.

- OYeUaOO iW ZaV haUdeU WR geW aQ idea Rf ZheWheU Whe RWheU haV higheU RU ORZeU caUdV
WhaQ \RX dR.

- YRX aUe QRW PaNiQg UeaO e\e cRQWacW, becaXVe Rf Whe caPeUa-VcUeeQ e\eV diVWaQce.
ThiV UeVXOWV iQ a OeVV deeS cRQQecWiRQ aQd XQdeUVWaQdiQg.

- EYeU\ WiPe Whe UighW caOO ZaV Pade Whe RWheU QRdded. ThiV did QRW haSSeQ WhaW
RbYiRXV ZheQ face-WR-face, iW ZaV PRUe VXbWOe WheQ.

- WheQ SOa\iQg ZiWh Whe OaSWRS caPeUa iQ fURQW Rf Whe iQ-Rffice SeUVRQ (VR a OaUgeU face
fRU Whe UePRWe SeUVRQ WR Vee) iW becaPe VOighWO\ beWWeU, becaXVe Whe VigQaOV ZeUe
diVSOa\ed biggeU. (IQ WhiV gaPe iW ZaV haUd becaXVe \RX WheQ cRXOdQ¶W Vee Whe RWheU
hROdiQg Whe caUdV aQ\PRUe).

- WheQ J ZaV ORRNiQg aZa\ RU \aZQiQg I UeaOO\ feOW a diVcRQQecW (aV UePRWe S), giYiQg
Pe Whe feeOiQg ³AP I VWiOO WheUe? DReV Vhe feeO cRQQecWed RU bRUed?
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Limitations
- The gaPe UeTXiUeV YeU\ iQWeQVe QRQ YeUbaO cRQWacW, Zhich iV QRW Qeeded WR VXch

e[WeQW iQ PeeWiQgV. (BXW iW¶V a Qice Za\ WR WeVW Whe SURdXcW).
- The UeVXOW iV aOVR iQfOXeQced b\ Whe caUdV \RX aUe haQded. If \RX geW QXPbeUV UeaOO\

cORVe WR each RWheU Whe chaQgeV WR faiOXUe aUe OaUgeU.

Design opportunities

- The VcUeeQ UeaOO\ iPSURYeV Whe iQ-Rffice cRQQecWiRQ WR Whe UePRWe SeUVRQ, bXW QRW
UeaOO\ Whe RWheU Za\ aURXQd.

- Ma\be WhiV caQ be ZheUe \RX caQ add PRVW YaOXe
- AQd cUeaWe Whe cRPSeWiWiYe adYaQWage. The VcUeeQ iV eaV\ WR cRS\, bXW Pa\be

I caQ cUeaWe Wech aQd VRfWZaUe WhaW UeaOO\ PaNeV iW feeO OiNe \RX aUe WheUe, RU
PaNeV iW UeaOO\ eaV\ WR SicN XS a ORW Rf iQfRUPaWiRQ fURP Whe SeRSOe iQ Whe
URRP.

- The e[SeUieQce fRU Whe UePRWe SeUVRQ VhRXOd be beWWeU becaXVe Rf higheU
iQYROYePeQW iQ Whe cRQYeUVaWiRQ, bXW WhiV iV aOUead\ Whe caVe iQ 1-RQ-1 iQWeUacWiRQ. SR
QRZ WheUe ZaV RQO\ a UedXced e[SeUieQce, becaXVe \RX had WR ViW fXUWheU aZa\ fURP
Whe OaSWRS VcUeeQ.
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Appendix 16.12: Effect of directional audio and ga]e

Research questions:
- WhaW iV Whe effecW Rf diUecWiRQaO aXdiR iQ YideR cRQfeUeQciQg?
- WhaW iV Whe effecW Rf diUecWiRQaO ga]e iQ YideR cRQfeUeQciQg?
- IV Whe effecW ViPiOaU WR WhaW Rf e\e cRQWacW?

Method
A YideR UecRUdiQg Rf a SeUVRQ WaONiQg abRXW a UaQdRP VXbjecW ZaV Pade aQd SOa\ed RQ a WY
VcUeeQ. ThiV ViPXOaWed Whe SUeVeQce Rf aQ RQOiQe SaUWiciSaQW. A VSeaNeU RQ aQ Rffice chaiU
ZaV XVed WR PaQXaOO\ cRQWURO Whe diUecWiRQ Rf ga]e aQd aXdiR. FiUVW Whe effecW Rf diUecWiRQaO
aXdiR ZaV WeVWed, ZiWh a QRUPaO VSeaNeU aQd ZiWh a VSeaNeU iQ a cRQe, VecRQdO\ YiVXaO cXeV
fRU ga]e diUecWiRQ ZeUe WUied RXW, ZiWh aQ e\e RQ a SRVW-iW aQd ZiWh aQ AiUPRdV bR[. TZR
SaUWiciSaQWV VZiWched UROeV aV Whe SeUVRQ beiQg VSRNeQ WR, aQd Whe SeUVRQ cRQWUROOiQg Whe
ViPXOaWed ga]e diUecWiRQ.

FigXUe 1: DiUecWiRQaO eOePeQWV XQdeU Whe VcUeeQ

FigXUe 2: DiUecWiRQaO eOePeQW RQ WRS Rf Whe VcUeeQ
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Result
- The VSeaNeU did QRW giYe TXiWe a diUecWiRQaO e[SeUieQce, becaXVe Whe VSeaNeU iV bXiOW

WR fiOO a URRP ZiWh PXVic
- The ShRQe iQ a WXbe UeVXOWed iQ a beWWeU diUecWiRQaO aXdiR e[SeUieQce. YRX cRXOd VWiOO

heaU Whe aXdiR fURP aQ\ diUecWiRQ bXW Whe iQcUeaVe iQ YROXPe ZheQ iW ZaV SRiQWed aW
\RX gaYe VRPe feeOiQg Rf SeUVRQaO adUeVVPeQW.

- The diUecWiRQaO ga]e eOePeQW ZaV TXiWe effecWiYe. WheQ SRiQWed aW \RX a feeOiQg Rf
aZaUeQeVV ZaV eYRNed ³Rh he¶V ORRNiQg aW Pe QRZ´. IW iV effecWiYe iQ iQYROYiQg
VRPeRQe aQd gUabbiQg hiV aWWeQWiRQ.

- ThiV effecW ZaV OaWeU cRQfiUPed b\ Whe UeVeaUch Rf JaUUeWW (2017), ZhR Vaid:
³AV adXOWV, ORcNiQg e\eV ZiWh aQRWheU SeUVRQ iPPediaWeO\ WUiggeUV iQ XV a VWaWe
Rf iQcUeaVed VeOf-cRQVciRXVQeVV´.

Limitations
- The diUecWiRQ Rf Whe aXdiR RU ga]e ZaV UaQdRP aQd Whe SeUVRQ ViPXOaWiQg iW ZaV iQ

Whe fieOd Rf YieZ, PaNiQg iW OeVV beOieYabOe.
- The aPRXQW Rf ga]e diUecWiRQ VZiWcheV ZaV dRQe iQWXiWiYeO\. IW ZiOO be iQWeUeVWiQg WR

WeVW ZiWh aQ e\e WUacNeU hRZ PXch e\e PRYePeQW WaNeV SOace ZheQ ORRNiQg aW a
PeeWiQg RQ \RXU OaSWRS. If Whe e\e acWiYiW\ iV high Whe deYice iQ Whe Rffice cRXOd be
UeaOO\ diVWUacWiQg ZiWh iWV TXicN aQd cRQVWaQW PRWiRQ.

- If WhiV iV Whe caVe a WhUeVhROd Rf 2 VecRQdV cRXOd fRU e[aPSOe be iQVWaOOed iQ
Whe VRfWZaUe, SUeYeQWiQg TXicN aQd diVWUacWiQg ga]e diUecWiRQ PRYePeQW.

- The YideR UecRUdiQg ZaV XVed iQ eYeU\ WeVW dRQe iQ WhiV e[SeUiPeQW. BecaXVe Rf WhiV
Whe fRcXV RQ Whe VcUeeQ aQd Whe VWRU\ beiQg WROd decOiQed RYeU WiPe, iQcUeaViQg Whe
fRcXV RQ Whe ga]e diUecWiRQ SURWRW\Se. ThiV cRXOd haYe iQfOXeQced Whe effecWiYeQeVV Rf
Whe SURWRW\Se.

Learnings
- The YiVXaO cXe fRU ga]e diUecWiRQ haV WR haYe Whe UighW baOaQce. If iW iV YeU\ VXbWOe

(QRZ iW ZaV a OighWiQg SRUW RQ aQ AiUPRdV bR[) \RX haYe WR ORRN aW Whe deYice YeU\
RfWeQ, WR checN if he¶V ORRNiQg aW \RX. OQ Whe RWheU Vide if Whe YiVXaO cXe iV WRR
dRPiQaQW iW caQ be diVWUacWiQg, dUaZiQg \RXU e\eV WR iW cRQVWaQWO\ aQd NeeSiQg \RXU
e\eV aZa\ fURP Whe RWheU SeUVRQ¶V e\eV RQ Whe VcUeeQ.

- UViQg LEDV aV a YiVXaO iQdicaWRU ZiOO SURbabO\ be beWWeU WhaQ a PechaQicaO URWaWiRQ,
beiQg PRUe VXbWOe aQd cheaSeU.

- The WRS Rf Whe VcUeeQ iV Whe beVW ORcaWiRQ fRU Whe ga]e diUecWiRQ iQdicaWRU, ViQce iW iV
cORVe WR Whe face Rf Whe SeUVRQ RQ Whe VcUeeQ. (The e\e RQ Whe VSeaNeU XQdeUQeaWh
Whe VcUeeQ ZaV RXW Rf Whe fieOd Rf YieZ, PaNiQg iW iQeffecWiYe).

- The ga]e diUecWiRQ iQdicaWRU PighW be a gRRd cRPbiQaWiRQ ZiWh Whe diUecWiRQaO aXdiR.
(ga]e iV PRUe effecWiYe, bXW aXdiR PighW cRPSOePeQW Whe e[SeUieQce)
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Appendix 16.13: Projected selective ga]e

Research questions
- IV SURjecWiQg a SaUWiciSaQW RQ a cXUYed VXUface feaVibOe?
- HRZ iV Whe SURjecWed VeOecWiYe ga]e e[SeUieQced?

- IV Whe SURjecWed VeOecWiYe ga]e effecWiYe?
- IV Whe SURjecWed VeOecWiYe ga]e QaWXUaO?

Method
A OaUge Siece Rf SaSeU ZaV XVed WR cUeaWe a cXUYed VXUface. A beaPeU ZaV SOaced RQ aQ
Rffice chaiU VR iW ZaV abOe WR URWaWe. A \RXWXbe YideR ZheUe a VSeaNeU had a bOacN
bacNgURXQd ZaV XVed, becaXVe bOacN dReV QRW geW SURjecWed. ThiV ZRXOd UeVXOW iQ RQO\ Whe
SaUWiciSaQW beiQg SURjecWed RQWR Whe VXUface.

FigXUe 1: beaPeU VeWXS

FigXUe 2: SeUVRQ SURjecWed RQ Whe cXUYed VXUface

Results
- The ORRNiQg aURXQd behaYiRU cUeaWed b\ Whe cXUYed VXUface ZaV SOeaVaQW. IW did QRW

UeTXiUe e[WUa aWWeQWiRQ fRU RU WUaQVOaWiRQ Rf Whe iQfRUPaWiRQ. IW did QRW SeUfecWO\ ViPXOaWe
Whe Za\ a SeUVRQ ORRNV aURXQd Whe URRP, bXW WhiV iV QRW a SURbOeP.

- The SURjecWiRQ iV OeVV effecWiYe iQ cUeaWiQg Whe VSeciaO RQe-RQ-RQe cRQQecWiRQ OiNe e\e
cRQWacW dReV. ThiV iV becaXVe, aV fRXQd RXW eaUOieU iQ Whe SURjecW, if Whe RQOiQe
SaUWiciSaQW ORRNV iQWR Whe caPeUa, eYeU\RQe iQ Whe URRP ZiOO haYe Whe feeOiQg Rf beiQg
ORRNed aW. WiWh Whe SURjecWiRQ \RX ZRXOd NQRZ \RX aUe beiQg ORRNed aW ZheQ Whe bRd\
Rf Whe SaUWiciSaQW ZaV aiPiQg iQ \RXU diUecWiRQ.
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- BecaXVe Whe RQOiQe SaUWiciSaQW iV baVicaOO\ PaNiQg e\e cRQWacW ZiWh eYeU\RQe iQ Whe
URRP aQd Whe diUecWiRQ Rf hiV bRd\ iV ZhaW PaNeV iW diUecWiRQaO, Whe WRWaO effecW iV OeVV
accXUaWe. IW ZRXOd be haUd fRU WZR SeRSOe ViWWiQg Qe[W WR each RWheU WR XQdeUVWaQd ZhR
iV beiQg VSRNeQ WR.

- The SURjecWiRQ V\VWeP iV feaVibOe aV ORQg aV RQe SURjecWRU SeU VcUeeQ iV XVed. If RQe
SURjecWRU QeedV WR SURjecW RQ PXOWiSOe cXUYed VXUfaceV \RX ZRXOd geW VigQificaQW
diVWRUWiRQV iQ Whe faceV aQd bRdieV.

FigXUe 3: DiVWRUWiRQV caXVed b\ VPaOO SURjecWiRQ aQgOeV

Limitations
- BecaXVe QR VePi WUaQVSaUeQW PaWeUiaO ZaV aYaiOabOe Whe SURjecWiQg ZaV dRQe fURP

Whe fURQW Rf Whe VcUeeQ, iQVWead Rf fURP Whe bacN aV ZaV iQWeQded iQ Whe cRQceSW.
- TheUe ZaV QR VhRUW WhURZ beaPeU XVed iQ WhiV e[SeUiPeQW, SRVVibO\ iQfOXeQciQg Whe

Za\ Whe face iV SURjecWed RQ Whe cXUYed VXUface.
- The VeOecWiYe ga]e effecW ZaV QRW XVed iQ aQ acWXaO cRQYeUVaWiRQ RU PeeWiQg, OeaYiQg

Whe effecWV RQ gURXS d\QaPicV XQNQRZQ.

Learnings
- YRX Qeed a SURjecWRU ZiWh a VhRUW WhURZ

- OWheUZiVe Whe diVWaQce WR Whe SURjecWiRQ VXUface QeedV WR be OaUge
- YRX Qeed a SURjecWRU ZiWh high QiWV, VR iW iV bUighW iQ da\OighW.
- YRX Qeed a ViOeQW SURjecWRU, Whe faQ iQ WhiV RQe Pade TXiWe VRPe QRiVe, Zhich caQ be

diVWUacWiQg iQ a PeeWiQg.
- The bUighWeU Whe beaPeU, Whe PRUe Whe faQV haYe WR bORZ WR cRPSeQVaWe fRU Whe heaW.

ThiV cRXOd PaNe Whe cRPbiQaWiRQ Rf a bUighW aQd ViOeQW beaPeU difficXOW.
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Appendix 16.14: Concept criteria scores

The VcRUeV giYeQ WR each cRQceSW aUe e[SOaiQed heUe.

Concept 1 scores
Startup potential
CRPSeWiWiYe adYaQWage
CRQceSW 1 RffeUV ORZ VWaUWXS SRWeQWiaO becaXVe Rf Whe ORZ QeZQeVV facWRU. A cRQfeUeQce URRP VeWXS
ZiWh VcUeeQV OiNe WheVe iV QeZ, bXW Whe SURdXcW iWVeOf RQO\ e[iVWV RXW Rf a URWaWed PRQiWRU aQd a PRbiOe
VcUeeQ VWaQd. ThiV SURdXcW ZRXOd QRW be SaWeQWabOe aQd UeVXOW iQ a ORZ cRPSeWiWiYe adYaQWage. AOVR
SURdXciQg PRQiWRUV UeTXiUeV WRR PaQ\ UeVRXUceV aQd e[SeUWiVe, Zhich aUe QRW SUeVeQW iQ a VWaUWXS.

The fXOO XVeU e[SeUieQce aURXQd Whe SURdXcW, iQcOXdiQg Whe SOacePeQW, VRfWZaUe, cRQQecWiQg haUdZaUe
eWc. ZRXOd RffeU VRPe RSSRUWXQiW\ WR VeW \RXUVeOf aSaUW fURP Whe cRPSeWiWiRQ.

ReVRXUceV
The cRUe Rf cRQceSW 1 iV Whe PRQiWRU. MaQXfacWXUiQg PRQiWRUV \RXUVeOf UeTXiUeV PaQ\ UeVRXUceV aQd
e[SeUWiVe, aQd Whe ORZ baWch Vi]e iQ Whe begiQQiQg ZiOO UeVXOW iQ a high cRVW SUice. BX\iQg PRQiWRUV aQd
OeaViQg WheP ZRXOd PeaQ Whe VWaUWXS iV a VeUYice cRPSaQ\ aQd dReV QRW cUeaWe iWV RZQ SURdXcWV.

CRPSeWiWiRQ
WiWh Whe PRQiWRU aV Whe cRUe Rf Whe SURdXcW¶V YaOXe aOO PRQiWRU PaQXfacWXUeUV caQ be VeeQ aV
cRPSeWiWRUV. MicURVRfW, SaPVXQg, LG ZRXOd aOO be abOe WR bUiQg a ViPiOaU SURdXcW WR Whe PaUNeW,
eVSeciaOO\ Whe RQeV WhaW RffeU YideR cRQfeUeQciQg VRfWZaUe Qe[W WR WheiU haUdZaUe SURdXcWV (iQcOXdiQg
VcUeeQV), VXch aV MicURVRfW, GRRgOe aQd CiVcR. TheiU acceVV WR UeVRXUceV aQd XVeUV ZRXOd PaNe WhiV
PaUNeW haUd WR cRPSeWe iQ.

FXWXUe SOaQV
WhiOe Whe PRQiWRU iWVeOf dReV QRW RffeU gUeaW SRVVibiOiWieV fRU iQQRYaWiRQ, Whe V\VWeP aQd iQWeUacWiRQ
aURXQd iW dReV. The caPeUa WhaW aOORZV Whe UePRWe SaUWiciSaQWV WR Vee WheiU iQ-Rffice cROOeagXeV, Whe
VSeaNeUV WhaW VSUead WheiU iQSXW, Whe aXWRPaWic SaUWiciSaQW diVWUibXWiRQ RYeU Whe VcUeeQV iQ Whe URRP aOO
RffeU chaQceV fRU iPSURYePeQW. The e[SeUieQce VXSSRUWed b\ WhiV WechQRORg\ caQ aOVR e[SaQd be\RQd
Whe Rffice cRQWe[W. The PRQiWRU aOORZV fRU QaWXUaO UePRWe iQWeUacWiRQ iQ aOO iQdXVWUieV, fRU e[aPSOe iQ
e-heaOWh.
³The heaOWhcaUe VecWRU iV aOVR gRiQg WR Vee a UiViQg WUeQd iQ YideR cRQfeUeQciQg XVage, ZiWh Whe WeUP
µWeOePediciQe¶ becRPiQg PRUe ZideO\ XVed iQ Whe heaOWhcaUe PaUNeW.´ (KeegaQ, 2020)

Scalable
The SURdXcW iV UeOaWiYeO\ eaV\ WR VcaOe. The QeceVVaU\ cRPSRQeQWV aUe Whe PRQiWRU, VWaQd, caPeUa
aQd V\VWeP cRQQecWRU. ScaOiQg Whe cRPSaQ\ ZRXOd RQO\ PeaQ VcaOiQg XS Whe aPRXQW Rf cRPSRQeQWV.
BecaXVe Whe WRWaO SURdXcW iV TXiWe OaUge, VcaOiQg Whe diVWUibXWiRQ cRXOd be chaOOeQgiQg.

Natural
The SURdXcW aOORZV fRU QaWXUaO iQWeUacWiRQ becaXVe Whe UePRWe SaUWiciSaQW haV a Oife-Vi]ed, VeaPiQgO\
fXOO-bRd\ UeSUeVeQWaWiRQ. AOPRVW aOO QRQ YeUbaO cRPPXQicaWiRQ caQ eaViO\ be UecRgQi]ed b\ Whe SeRSOe
iQ Whe Rffice. ThiV effecW haV beeQ YaOidaWed WhURXgh VRPe TXicN e[SeUiPeQWaWiRQ, ZheUe Whe VcUeeQ
ZaV XVed iQ aQ iQfRUPaO gURXS cRQYeUVaWiRQ. The fXOO deVcUiSWiRQ caQ be fRXQd iQ ASSeQdi[ 16.10.

Effective
The eaUOieU e[SeUiPeQW ZiWh Whe gaPe ³The MiQd´ VhRZed Whe effecWiYeQeVV Rf Whe QRQ YeUbaO
iQfRUPaWiRQ WUaQVfeU. The fXOO deVcUiSWiRQ Rf Whe e[SeUiPeQW caQ be fRXQd iQ ASSeQdi[ 16.11. SiQce Whe

47



gRaO iV ePSRZeUiQg Whe RQOiQe SaUWiciSaQW WhiV iV achieYed b\ Whe cRQceSW. The biggeVW OiPiWaWiRQ iV Whe
2D QaWXUe Rf Whe iQWeUacWiRQ, OeaYiQg RXW VRPe cUXciaO diPeQViRQV iQ cRPPXQicaWiRQ.

Affordable
The cRQVXPeU SUice iQdicaWiRQ fRU cRQceSW 1 iV ¼1000 - ¼2000. ThiV SUice iV deUiYed fURP Whe SUice Rf a
WY VcUeeQ, a PRYabOe WY VWaQd aQd ZebcaP. The UaQge deSeQdV RQ Whe TXaOiW\ Rf Whe VcUeeQ, aQd ZhaW
W\Se Rf ZebcaP iV XVed (VWaQdaUd RU 180 degUee SaQRUaPic). The SURdXcW iV aiPed aW PeeWiQgV ZiWh
4-10 SaUWiciSaQWV. If haOf Rf Whe SaUWiciSaQWV jRiQ UePRWeO\ WhiV ZRXOd cRPe dRZQ WR aQ iQYeVWPeQW Rf
¼5000. ThiV iV ViPiOaU WR Whe SUice UaQge Rf RWheU SURdXcWV ZiWh Whe VaPe JRb TR Be DRQe, VXch aV WY
VcUeeQV, beaPeUV aQd cROOabRUaWiRQ VcUeeQV aV VeeQ iQ ASSeQdi[ 16.25. AQd Whe gRaO Rf RffeUiQg a
PRUe affRUdabOe aQd Uich cRPPXQicaWiRQ aV cRQcOXded fURP WhaW VaPe ASSeQdi[ iV aOVR PeW. The
affRUdabiOiW\ VcRUe giYeQ iV 3.

Concept 2 scores
Startup potential
CRPSeWiWiYe adYaQWage
The WechQRORg\ XVed iQ cRQceSW 2 iV QeZ aQd PRVW OiNeO\ SaWeQWabOe. CRPSaQieV aQd UeVeaUcheUV
haYe beeQ deYeORSiQg PeWhRdV WR achieYe e\e cRQWacW WhURXgh YideR cRQfeUeQciQg, ZiWhRXW VigQificaQW
VXcceVVeV (RfWeQ cRPSOe[ WechQRORg\, OaUge VeWXSV RU high cRVWV). ThiV WechQRORg\ iV baVed RQ
aUWificiaO e\e cRQWacW, Zhich haV QRW \eW beeQ WUied RU cRPPeUciaOi]ed. A SaWeQW iV RQe Rf Whe VWURQgeVW
Za\V WR achieYe cRPSeWiWiYe adYaQWage.

ReVRXUceV
The deYeORSPeQW Rf Whe SURdXcW UeTXiUeV VRPe baVic haUdZaUe, cRPbiQed ZiWh e\e WUacNiQg VRfWZaUe
aQd a VPaOO ePbRdiPeQW. SXch a SURdXcW iV dRabOe WR deYeORS aQd PaQXfacWXUe ZiWh VWaUWXS
UeVRXUceV.

CRPSeWiWiRQ
BecaXVe QR cRPSaQieV haYe beeQ VXcceVVfXO \eW iQ cRQYe\iQg e\e cRQWacW iQ a ViPSOe aQd affRUdabOe
Za\ WheUe aUe QR diUecW cRPSeWiWRUV \eW. ThiV ZRXOd UeVXOW iQ a fiUVW PRYeU adYaQWage. If Whe SURdXcW iV
VXcceVVfXO RWheU cRPSeWiWRUV iQ Whe YideR cRQfeUeQciQg haUdZaUe cRXOd VWaUW deYeORSiQg ViPiOaU
SURdXcWV.

FXWXUe SOaQV
If Whe WechQRORg\ iV effecWiYe, iWV cRPSacW Vi]e ZRXOd PaNe iW eaV\ WR cRPbiQe ZiWh RWheU YideR
cRQfeUeQciQg eTXiSPeQW, VXch aV cRQfeUeQce caPeUaV aQd VSeaNeUV. ThiV RffeUV Whe RSSRUWXQiW\ WR
gURZ iQWR PRUe YideR cRQfeUeQciQg eTXiSPeQW caWegRUieV. AQRWheU RSWiRQ ZRXOd be aQ acTXiViWiRQ Rf a
OaUge eTXiSPeQW PaQXfacWXUeU, aOORZiQg WheP WR iQWegUaWe Whe WechQRORg\ iQ WheiU SURdXcWV aQd
bUiQgiQg iWV YaOXe WR Whe PaVVeV.

Scalable
The SURdXcW iV VPaOO aQd cheaS WR PaQXfacWXUe, PaNiQg iW eaV\ WR VcaOe XS SURdXcWiRQ aQd
diVWUibXWiRQ. HaUdZaUe SURdXcWV aUe OeVV VcaOabOe WhaQ VRfWZaUe, bXW ViQce aOO cRQceSWV aUe haUdZaUe
SURdXcWV cRQceSW 2 iV PRVW VcaOabOe.

Natural
The SURdXcW cUeaWeV aUWificiaO e\e cRQWacW aQd ga]e, PaNiQg iW OeVV QaWXUaO WhaQ face-WR-face
iQWeUacWiRQ. The fiUVW e[SeUiPeQWV VhRZ WhaW Whe SURdXcW dReV QRW dUaZ PXch aWWeQWiRQ aQd eQeUg\, bXW
iV effecWiYe iQ cRQYe\iQg Whe feeOiQg Rf beiQg ORRNed aW. ThiV VhRZV Whe SURdXcW iWVeOf iV QRW hXPaQ-OiNe,
bXW Whe effecW iV.
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Effective
AV deVcUibed abRYe Whe ViPXOaWed ga]e iV effecWiYe, iW eYRNeV a ViPiOaU effecW WR UeaO e\e cRQWacW. The
eaUOieU e[SeUiPeQW iQ Zhich WhiV ZaV WeVWed iV deVcUibed iQ ASSeQdi[ 16.12. The effecW dReV QRW cUeaWe
a UePRWe SUeVeQce eTXaO WR WhaW Rf iQ-Rffice SaUWiciSaQWV, bXW iW dReV add a QeZ diPeQViRQ WR Whe h\bUid
iQWeUacWiRQ.

Affordable
The eVWiPaWed cRQVXPeU SUice fRU WhiV SURdXcW iV ¼100. ThiV iV deUiYed fURP Whe SUice Rf a RiQg
dRRUbeOO, a SURdXcW ZiWh ViPiOaU Wech cRPSRQeQWV.

Concept 3 scores
Startup potential
CRPSeWiWiYe adYaQWage
The V\VWeP ZiWh a URWaWiQg SURjecWRU VWeeUed b\ e\e WUacNiQg daWa caQ SURbabO\ be SaWeQWed. ThiV
aOORZV fRU a VROid cRPSeWiWiYe adYaQWage aV a VWaUWXS.

ReVRXUceV
The deYeORSPeQW aQd PaQXfacWXUiQg Rf a SURjecWRU V\VWeP UeTXiUeV VSecific NQRZOedge aQd
UeVRXUceV, Zhich aUe haUd WR aTXiUe fRU a VWaUWXS. The SURdXcW aOVR UeTXiUeV a cXVWRP cXUYed
SURjecWiRQ VcUeeQ, bXW WhiV ZiOO be eaVieU WR PaQXfacWXUe.

CRPSeWiWiRQ
The cRUe SUiQciSOeV Rf Whe SURdXcW aUe Whe e\e WUacNiQg VRfWZaUe, aQd Whe SURjecWRU. CRPSaQieV WhaW
PaQXfacWXUe SURjecWRUV, VXch aV OSWRPa, ESVRQ aQd BeQT caQ WhXV be VeeQ aV cRPSeWiWRUV.

FXWXUe SOaQV
ThiV cRQceSW RffeUV a cRPSOeWe SacNage Rf WRROV WR ePSRZeU RQOiQe SaUWiciSaQWV iQ a h\bUid PeeWiQg.
TheiU YiVXaO SUeVeQce iQcUeaVeV, bXW WheiU gURXS d\QaPicV caSabiOiWieV dR WRR. The cRPSOeWeQeVV Rf
WhiV SURdXcW aOORZV iW WR PaNe a OaUge iPSacW RQ Whe PaUNeW Rf h\bUid YideR cRQfeUeQciQg. LiNe cRQceSW
1 WhiV SURdXcW cRXOd aOVR gURZ iQWR RWheU PaUNeWV OiNe e-heaOWh.

Scalable
ScaOiQg XS Whe SURdXcW PeaQV VcaOiQg XS Whe aPRXQW Rf cRPSRQeQWV, VXch aV Whe SURjecWRU aQd Whe
VcUeeQ. The cXUYed VcUeeQ iV a cXVWRP cRPSRQeQW, PeaQiQg Whe PaQXfacWXUiQg haV WR be iQcUeaVed.
The cXUYed VcUeeQ iV a OaUge cRPSRQeQW, bXW iQ Whe deVigQ Rf Whe SaUW iW caQ be Pade VXUe iW caQ be
diVWUibXWed aV a VPaOO SaUW (SURjecWiRQ VcUeeQ caQ be UROOed XS, fUaPe caQ be diVaVVePbOed).

Natural
The QaWXUaO iQWeUacWiRQ cUeaWed b\ a Oife Vi]ed aQd bRd\ OaQgXage YieZ iV aOUead\ YaOidaWed ZiWh
e[SeUiPeQWaWiRQ fRU cRQceSW 1. The YiVXaOi]aWiRQ Rf Whe ga]e diUecWiRQ iV hRZeYeU PRUe QaWXUaO,
becaXVe iW dReV QRW UeTXiUe aQ\ aUWificiaO UeSUeVeQWaWiRQV. ThiV effecW haV beeQ WeVWed aQd ZaV fRXQd
WR be SOeaVaQW. The fXOO e[SeUiPeQW caQ be fRXQd iQ ASSeQdi[ 16.13.

Effective
The effecWiYeQeVV Rf Whe ga]e diUecWiRQ iV SURYeQ b\ Whe e[SeUiPeQW fURP ASSeQdi[ 16.13 WRR. WheQ
Whe SURjecWRU ZaV URWaWed WRZaUdV \RX aV a SaUWiciSaQW iW did giYe \RX Whe feeOiQg Rf beiQg addUeVVed.

Affordable
The SURdXcW haV aQ eVWiPaWed UeWaiO SUice Rf ¼2000 - ¼4000. The SURjecWRU QeedV WR haYe a VhRUW
WhURZ, PeaQiQg iW caQ be cORVe WR Whe SURjecWiRQ VcUeeQ, aQd a high bUighWQeVV, becaXVe PRVW PeeWiQg
URRPV aUe bUighW eQYiURQPeQWV. PURjecWRUV ZiWh WheVe NiQdV Rf SURSeUWieV haYe a SUice UaQge Rf ¼500 -
¼5000. AddiWiRQaOO\ a PRWRUi]ed URWaWiQg PRXQW fRU Whe beaPeU PaNeV fRU aQ e[SeQViYe cRPSRQeQW.

49



Appendix 16.15: Selective ga]e experiment

Research question
- HRZ dR SeRSOe e[SeUieQce a ga]e diUecWiRQ iQdicaWRU dXUiQg a VSeech?

Method
TR WeVW Whe effecWV Rf cRPPXQicaWiQg Whe ga]e diUecWiRQ Rf Whe SeUVRQ RQ Whe VcUeeQ a ViPSOe
SURWRW\Se ZaV bXiOW. The SURWRW\Se cRQViVWed Rf WhUee LEDV, each UeSUeVeQWiQg a diUecWiRQ
(OefW, UighW, ceQWeU). The LEDV ZeUe cRQQecWed WR aQ AUdXiQR UQR, UXQQiQg a SURgUaP WhaW
WXUQed each LED RQ iQdiYidXaOO\ iQ a UaQdRP RUdeU, aQd fRU a UaQdRP dXUaWiRQ. ThiV Za\ Whe
fOe[ibOe aQd XQSUedicWabOe e[SUeVViRQ Rf ga]e ZaV ViPXOaWed. ThiV SURWRW\Se ZaV SOaced RQ a
OaSWRS VcUeeQ, ZheUe a YideR Rf a SeUVRQ WaONiQg WR Whe caPeUa ZaV SOa\ed. ThUee
SaUWiciSaQWV VaW dRZQ aURXQd Whe WabOe aQd ZaWched Whe YideR. The\ UeceiYed a VhRUW YeUbaO
e[SOaQaWiRQ fURP Whe UeVeaUcheU e[SOaiQiQg WhaW Whe LEDV VhRZ ZhR Whe VSeaNeU iV ORRNiQg
aW. AW Whe eQd Rf Whe YideR Whe SaUWiciSaQWV ZeUe aVNed WR e[SOaiQ WheiU e[SeUieQceV.

FigXUe 1: The SURWRW\Se

FigXUe 2: The VeWXS

Results
IW giYeV \RX Whe feeOiQg Rf beiQg VSRNeQ WR, eVSeciaOO\ ZheQ iW iV cRPbiQed ZiWh YeUbaO cXeV
VXch aV ³\RX´.
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Learnings
- The iQdicaWRU WUiggeUV a feeOiQg Rf beiQg addUeVVed, aQd iQcUeaVed VeOf aZaUeQeVV.
- The Oed iV VPaOO, VR VRPeWiPeV \RX PiVV WhaW \RX ZeUe beiQg ORRNed aW

- IW VhRXOd be a biW PRUe YiVXaO, VR \RX caQ UeceiYe Whe iQfRUPaWiRQ ZhiOe
ORRNiQg aW Whe SeUVRQ RQ Whe VcUeeQ.

- SeOecWiYe ga]e haV iWV added YaOXe iQ gURXS d\QaPicV aQd WXUQ WaNiQg, VR \RX Qeed a
UeVSRQViYe YeUViRQ Rf WhiV SURWRW\Se iQ RUdeU WR WeVW WhaW. UVe 3 SUeVV bXWWRQV WR
WUiggeU Whe WhUee diUecWiRQV aQd WeVW iQ a PeeWiQg VeWWiQg.

Limitations
- The e[SeUiPeQW XVed a RQe-Za\ iQWeUacWiRQ, iW dReV QRW UeYeaO Whe YaOXe Rf Whe

SURdXcW iQ gURXS d\QaPicV.
- The VSeaNeU ORRNV VWUaighW iQWR Whe caPeUa, Zhich dReV QRW giYe \RX Whe iPSUeVViRQ

he iV ORRNiQg aW PXOWiSOe SeRSOe RQ hiV VcUeeQ.

The SaUWiciSaQWV ZeUe aZaUe WhaW Whe diUecWiRQ RQ Whe iQdicaWRU ZaV QRW UeaO, Zhich iQfOXeQceV
Whe iQWeQViW\ Rf Whe WUiggeUed effecWV.
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Appendix 16.16: Impact of the ga]e direction indicator

TeVWiQg Whe imSacW Rf Whe ga]e diUecWiRQ iQdicaWRU iQ a gURXS diVcXVViRQ

1. IQWURdXcWiRQ
E\e contact is the most important factor in commXnication, contribXting to information sXch as
attention and emotion and the tXrn taking d\namics in mXlti person conYersation. With online
attendees joining the conYersation throXgh Yideo calling softZare, the directional properties of e\e
contact and ga]e disappear. With the ga]e direction indicator this 3 dimensional effect is broXght back
to the information floZ. Does this improYe aspects sXch as attention and tXrn taking in a h\brid
meeting? This Zill be tested in this research.

2. ReVeaUch TXeVWiRQ
- What is the effect of the ga]e direction indicator on tXrn taking?
- What is the effect of the ga]e direction indicator on attention and inclXsion?
- HoZ do Xsers e[perience the prodXct?

3. MeWhRd
3.1 PaUWiciSaQWV
The participants are all stXdents from the TU Delft, aged betZeen 23 and 29. This groXp Zas chosen
becaXse of the accessibilit\ of the participants. If the resXlts of the research are positiYe the ne[t groXp
of participants Zill be emplo\ees in a real compan\.

For this research there Zere 8 participants in total, diYided oYer 2 sessions Zith 3 in the in-office
groXp, 1 online. In the first session the remote participant role Zas performed b\ a random attendee. It
Zas later decided to let the researcher himself take this role, Zhich Zas done in the second session,
becaXse it tXrned oXt the task of constantl\ Xpdating \oXr ga]e direction Zith the controller Zas
challenging and thXs often forgotten. The researcher made sXre the ga]e direction commXnicated to
the in-office groXp Zas accXrate at all times.

3.2 SWimXli
Since the protot\pe of the prodXct is not connected to the internet \et the online participant Zas
present in the same room as the rest, bXt separated Zith a large screen to preYent an\ t\pe of direct
commXnication. (See figXre 1). A ]oom meeting Zas set Xp betZeen the tZo groXps Zith tZo laptops,
one for each side of the meeting. The Zoom meeting Zas Xsed for the Yideo commXnication, not for
aXdio. The microphones and speakers Zere tXrned off to preYent acoXstic feedback. The tZo groXps
coXld hear each other Zell becaXse the\ Zere in the same room.
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FigXre 1. The tZo separated sides

To stimXlate a conYersation betZeen the participant a discXssion topic Zas shortl\ presented. In the
Zeek of this test neZs aboXt NeXraLink, a compan\ from Elon MXsk, hit the neZs. A monke\,
implanted Zith the brain chip, Zas pla\ing the famoXs game µpong¶ Zith jXst his brain as a controller.
The conYersation Zas aboXt Zhat market or Xsers coXld benefit most from this technolog\.

The ga]e direction indicator Zas moXnted on top of the laptop screen on the office side. The online
participant receiYed the controller for the indicator. TXrning the knob to the left ZoXld resXlt in the left
led tXrning on, and the same goes for the other 2 directions (straight and right). (See figXre 2).

FigXre 2. Ga]e direction indicator

In the first session the remote participant Zas displa\ed on the laptop screen, and in the second on the
large tY screen. (See figXre 3).
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FigXre 3. Remote participant representation (session 1: laptop onl\, session 2: big screen)

3.3 ASSaUaWXV
Laptop: to displa\ the remote participant (first session)
Large TV screen: to displa\ the remote participant life si]ed (second session)
Zoom: to record the meeting from an online point of YieZ.
iPhone: to film the meeting on the in-office side, and to record aXdio from the discXssion at the end.

3.4 PURcedXUe
At the beginning of the session the discXssion topic Zas Yerball\ e[plained b\ the researcher. The
controller for the protot\pe Zas e[plained to the participant Zith the remote role.

The discXssion ZoXld go on for aboXt 15 minXtes. This ZoXld create enoXgh time for the participants
to get some e[perience Zith the protot\pe. After the conYersation all participants Zere asked to
e[press their e[perience and thoXghts aboXt the prodXct in a groXp discXssion. This Za\ the\ coXld
both e[press their oZn opinions, and bXild on that of others. BecaXse e\e contact mainl\ triggers
XnconscioXs processes and feelings the remarks of one participant freqXentl\ triggered neZ feedback
from the others.

3.5 MeaVXUeV
The aXdio recording from the discXssion at the end Zas Xsed to docXment all e[periences and
feedback.

3.6 ObVeUYaWiRQV
The Yideo recording of the office side Zas anal\]ed to gain insights on the effect of the ga]e direction
indicator on groXp d\namics and tXrn taking.

4. ReVXlWV
4.1 ObVeUYaWiRQV

- When the ga]e direction indicator Zas aimed at the participant at the left side, she ZoXld nod
and smile, possibl\ becaXse she Zas aZare she Zas being looked at.
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4.2 GURXS diVcXVViRQ
Session 1

- Participants did not pa\ a lot of attention to the leds.
- The operator of the protot\pe freqXentl\ forgot to Xpdate the ga]e direction.
- There Zas a mismatch betZeen the ga]e direction on the prodXct and the ga]e direction of the

e\es on the screen.
- The online participant foXnd it hard to interrXpt and felt disconnected.
- The online participant does not e[perience an\ changes.
- Attention demanding LEDs

Session 2
- The participants foXnd it nice to knoZ Zho the remote participant Zas speaking to.
- ProdXct as a tool for handing oXt tXrns.
- SimXlated presenter behaYior b\ the prodXct.
- High aZareness of ga]e direction for the Xser of the prodXct.
- Attention demanding LEDs.
- Better YirtXal attendance.
- Slightl\ larger than life-si]ed attendance is intimidating.
- No clear preference for one of the solXtions

5. DiVcXVViRQ
Session 1

- Participants did not pa\ a lot of attention to the leds.
- This coXld be becaXse the information of the ga]e direction is mainl\ processed

XnconscioXsl\, or becaXse the information Zas not Yer\ YalXable in the interaction.
- The operator of the protot\pe freqXentl\ forgot to Xpdate the ga]e direction.

- AfterZards he noted that he ZoXld jXst change the direction to ZhoeYer Zas speaking,
and leaYe it there disregarding Zhere he Zas actXall\ looking. It tXrned oXt to be hard
to participate in the conYersation and sta\ aZare of Zhat \oX are looking at
simXltaneoXsl\. This does hoZeYer significantl\ impact the oXtcome of this session.
The in-office participants said it Zas confXsing Zhen the ga]e direction on the
prodXct did not match the direction of Zho Zas speaking.

- One participant said ³Sometimes I Zas speaking and the light ZoXld not point in m\
direction, Zhich made me think he either forgot to change the direction or is in fact
not pa\ing attention to Zhat I Zas sa\ing.´

- This shoZs the information of Zhere the online participant is looking at does
in fact affect the in-office participants. The direction Zas often not accXrate,
bXt it did create doXbts aboXt Zhether the remote participant Zas pa\ing
attention. The information transfer is proYen to be sXccessfXl.

- As mentioned before becaXse of this a second session Zas done Zhere the researcher
ZoXld control the protot\pe, making sXre the ga]e direction on the prodXct is accXrate
and freqXentl\ Xpdated.

- There Zas a mismatch betZeen the ga]e direction on the prodXct and the ga]e direction of the
e\es on the screen.

- The left led ZoXld tXrn on, bXt his e\es Zere still centered, caXsing confXsion Zith
the in-office participants. This is becaXse the participants are close to each other on
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the screen, caXsing the different ga]e directions of the actXal e\es to differ onl\
slightl\.

- The online participant foXnd it hard to interrXpt and felt disconnected.
- EYen thoXgh the online person Zas in the same room and there Zas no dela\ in the

commXnication, he foXnd it hard to interrXpt and felt disconnected.
- It Zas hard to interrXpt becaXse of µstage fright¶. Normall\ Zhen \oX make e\e

contact Zith someone Zhen \oX speak, \oX don¶t see Zhere the others are looking.
BXt Zhen \oX start speaking as a remote participant, \oX see all the heads tXrning
\oXr Za\, and all the e\es looking at \oX.

- Filtering some information might make it easier to interrXpt.
- When the remote participant spoke, to him it felt like he Zas interrXpting the

conYersation on the other side.
- The online participant does not e[perience an\ changes.

- The online participant said this prodXct did not change an\thing for him. He did not
feel like he coXld do more, like responding to a specific person, and he coXld not see
the effect of the prodXct in the office. BecaXse there Zas no direct feedback from the
prodXct to him he did not e[perience an\ benefits.

- Attention demanding LEDs
- One participant said Zhen the person on the screen ZoXld sa\ something she ZoXld

look at the led first, before looking at his face on the screen. If the camera is
incorporated in the prodXct this ZoXld caXse pXre e\e contact at the beginning of the
tXrn of the online participant. Based on the research that shoZed better e\e contact
increases the feeling of inYolYement this ZoXld mean the leds coXld create the same
effect.

Session 2
- The participants foXnd it nice to knoZ Zho the remote participant Zas speaking to.

- If a qXestion Zas asked to one person, the others ZoXld knoZ it Zas not e[pected
from them to sa\ something. This gaYe them a feeling of rela[ation and confirmation
(no confXsion aboXt Zho has to ansZer).

- One participant said she has had h\brid meetings before Zhere it Zas Xnclear Zho the
online participant Zas speaking to. This prodXct ZoXld solYe that problem for her.

- ProdXct as a tool for handing oXt tXrns.
- BecaXse the researcher pla\ed the remote role the in-office participants felt a bit like

he Zas the leader of the conYersation. The ga]e direction tXrned oXt to be a poZerfXl
tool in handing oXt tXrns.

- This proYes the effectiYeness of simXlating e\e contact and its fXnctions in mXlti
person conYersation. As discXssed in the report e\e contact pla\s a large role in tXrn
taking, Zhich can thXs sXccessfXll\ be done Zith this technolog\.

- SimXlated presenter behaYior b\ the prodXct.
- When the online participant Zas talking to all in-office participants at once, and

shortl\ looked at eYer\ one of them, this simXlated the behaYior of someone Zho is
giYing a presentation to an aXdience according to the participants. A speaker Zho
Zants to inclXde the Zhole aXdience XsXall\ shoZs similar ga]e behaYior. The fact
that the prodXct creates the same e[perience for the aXdience proYes the correct
simXlation of hXman ga]e direction.
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- High aZareness of ga]e direction for the Xser of the prodXct.
- One in-office participant said if she Zas a remote attendee Xsing the prodXct she

ZoXld probabl\ become Yer\ aZare of Zhere she is looking, knoZing eYer\one in the
room can see it. She ZoXld prefer to sZitch the prodXct off Zhen she is jXst listening,
and back on Zhen she Zants to speak.

- Attention demanding LEDs.
- One participant said she Zas pa\ing a lot of attention to the led¶s, so ma\be the\ haYe

to be more sXbtle.
- Better YirtXal attendance.

- The life si]ed screen gaYe the in-office participants the impression of the online
participant sitting at the table.

- Slightl\ larger than life-si]ed attendance is intimidating.
- The YieZ tXrned oXt to be slightl\ larger than life-si]ed, Zhich gaYe one participant

an intimidating feeling. This Zas also caXsed b\ the large black screen aroXnd the
representation of the participant. The screen Zas a dominant object sitting at the table.

- No clear preference for one of the solXtions
- If the\ had to choose betZeen the tZo solXtions (screen and ga]e direction) one

participant ZoXld prefer the life si]ed YieZ and another ZoXld prefer the ga]e
direction.
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Appendix 16.17: Existing indicator research

WheQ deVigQiQg Whe iQdicaWRU aQd decidiQg Whe cRPSRQeQWV, e[iVWiQg iQdicaWRUV ZeUe
aQaO\]ed WR XQdeUVWaQd hRZ WhiV iV fUeTXeQWO\ dRQe. IQVighWV VXch aV cRPSRQeQWV,
cRQfigXUaWiRQV, PaWeUiaOV aQd SOacePeQW caQ be gaWheUed fURP WhiV.

Google Home
GRRgOe hRPe iV NQRZQ fRU Whe WhUee ZhiWe dRWV VhiQiQg WhURXgh Whe PeVh PaWeUiaO. TeaUdRZQ
YideRV Rf Whe SURdXcW UeYeaO WhaW WhUee LEDV ZiWh VPaOO diffXVeU caSV aUe XVed.

FigXUe 1: GRRgOe hRPe WeaUdRZQ (DD EOecWURTech, 2018)

Apple Homepod
AQRWheU VPaUW VSeaNeU, Whe ASSOe HRPeSRd, XVeV aQ iQdicaWRU WhaW iV ViPiOaU WR Whe deViUed
ga]e diUecWiRQ iQdicaWRU. PURdXcW WeaUdRZQV VhRZ VPaOO LEDV SOaced iQ a ciUcOe aUe aW Whe
cRUe Rf WhiV, ZhaW VRPe WhRXghW ZaV aQ LCD VcUeeQ. A SOaVWic diffXVeU SOaced RYeU Whe LEDV
bOeQdV Whe OighW aQd cRORUV, aQd fiQaOO\ SOaVWic cRYeUV XS WheVe cRPSRQeQWV WR cUeaWe aQ
aeVWheWic ZhROe.

FigXUe 2: ASSOe hRPeSRd WeaUdRZQ (iFi[iW, 2021)
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Audi Matrix LED headlights
IQ Whe OaWeVW caUV Rf AXdi aQd MeUcedeV a QeZ headOighW WechQRORg\ iV iQcOXded, caOOed MaWUi[
LED headOighWV. WiWh WhiV ceUWaiQ aQiPaWiRQV caQ be SURjecWed RQ a ZaOO RU RQ Whe URad, aQd
aOORZV Whe caU WR VhiQe OighW RQ VSecific SaUWV Rf Whe URad. IW dReV WhiV b\ XViQg a ³VPaOO chiS
ZiWh aURXQd RQe PiOOiRQ PicURPiUURUV´.

FigXUe 3: AXdi MaWUi[ LED headOighWV (AXdi, 2021)

Car door logo projector
IQ PaQ\ PRdeUQ da\ caUV Whe caU¶V ORgR iV SURjecWed RQ Whe gURXQd ZheQ RSeQiQg Whe dRRU.
The cRPSRQeQW aW Whe bRWWRP Rf Whe dRRU cUeaWiQg WhiV iPage e[iVWV Rf a LED ZiWh a
cRPbiQaWiRQ Rf VPaOO OeQVeV. The beaP cUeaWed b\ Whe OeQVeV gReV WhURXgh a VPaOO fRiO ZiWh
Whe ORgR SUiQWed RQ iW, PaNiQg WhiV YiVibOe RQ Whe SURjecWed VXUface.

FigXUe 4: CRPSRQeQWV iQVide a caU dRRU SURjecWRU (LighWV aQd BXWWRQV, 2019)
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Appendix 16.18: Indicator component research

Mechanical
SRPe PechaQicaO RSWiRQV aUe:

Indicator to motor
The iQdicaWRU caQ be diUecWO\ cRQQecWed WR a VWeSSeU PRWRU. ThiV cUeaWeV a ceQWUaOi]ed OighWVRXUce. A
VWeSSeU PRWRU caQ accXUaWeO\ cRQWURO iWV URWaWiRQ, QaPeO\ iQ VWeSV Rf jXVW 1.8 degUeeV (³SWeSSeU MRWRU´,
2021).

FigXUe 1: SWeSSeU PRWRU

Gear configurations
DiffeUeQW geaU cRQfigXUaWiRQV RffeU diffeUeQW SRVVibiOiWieV fRU Whe UaQge Rf PRWiRQ Rf Whe iQdicaWRU. The
geaU UaWiRV iQfOXeQce Whe VSeed Whe iQdicaWRU caQ be PRYed ZiWh.

FigXUe 2: GeaU cRQfigXUaWiRQV

Mirror to motor
B\ cRQQecWiQg a VPaOO PiUURU WR Whe PRWRU Whe OighW VRXUce iWVeOf dReV QRW haYe WR PRYe. B\ URWaWiQg Whe
PiUURU Whe OighW beaP caQ be UefOecWed iQWR diffeUeQW diUecWiRQV. ThiV SUiQciSOe, caOOed GaOYR PiUURUV, iV
XVed iQ OighW VhRZV aQd SLA 3D SUiQWeUV.

FigXUe 3: GaOYR PiUURU
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Optical
SRPe RSWicaO V\VWeP RSWiRQV aUe:

Single LED
A ViQgOe LED iV aYaiOabOe iQ diffeUeQW W\SeV, cRORUV aQd bUighWQeVV. SRPe caQ RQO\ ePiW ZhiWe OighW,
ZhiOe RWheUV caQ dR a RGB VSecWUXP.

LED strip
A LED VWUiS iV a cROOecWiRQ Rf LEDV cRQQecWed WR each RWheU WR fRUP RQe, RfWeQ fOe[ibOe, cRPSRQeQW.
The VWUiSV caQ haYe RQe RU PXOWiSOe URZV. TheUe aUe WZR PaiQ W\SeV Rf VWUiSV: SMD5050 aQd
WS2812B. The fiUVW iV Whe ViPSOe YeUViRQ, Whe VecRQd eQabOeV aOO LEDV WR be iQdiYidXaOO\ cRQWUROOed
(MUO, 2020).

FigXUe 4: LED VWUiS

LED jewel
A VPaOO cROOecWiRQ Rf LEDV iQ a ciUcXOaU cRQfigXUaWiRQ iV ZhaW AdafUXiW caOOV LED jeZeOV. ThiV
cRQfigXUaWiRQ giYeV Whe VhaSe WhaW iV ideaO fRU Whe e\e UeSUeVeQWaWiYe, aQd a ViPiOaU cRQfigXUaWiRQ iV
aOVR XVed iQ Whe ASSOe HRPeSRd.

FigXUe 5: ASSOe HRPeSRd LEDV

Laser
A OaVeU, Zhich iV VhRUW fRU "OighW aPSOificaWiRQ b\ VWiPXOaWed ePiVViRQ Rf UadiaWiRQ" (³LaVeU´, 2021) iV a
V\VWeP WhaW XVeV RSWicaO aPSOificaWiRQ WR cUeaWe a QaUURZ aQd SRZeUfXO OighW beaP. SXch a QaUURZ OighW
beaP caQ be adYaQWageRXV fRU aQ iQdicaWRU bXW ViQce a OaVeU caQ daPage Whe e\eV, aQd Whe iQdicaWRU
iQ WhiV SURdXcW iV Pade WR SRiQW aW faceV, iW caQQRW be XVed.

FigXUe 6: LaVeU
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Beam control
The LED iWVeOf caQ be XVed iQ diffeUeQW Za\V, VWaQdaORQe RU ZiWh WRROV. TRROV VXch aV UefOecWRUV aQd
OeQVeV cUeaWe diffeUeQW effecWV RQ Whe OighW beiQg ePiWWed. SRPe Rf WheVe WRROV aUe VhRUWO\ diVcXVVed
beORZ.

Reflectors
RefOecWRUV aUe a cheaS PeWhRd fRU cRQWUROOiQg Whe OighW fURP aQ LED. The diffeUeQW VhaSeV aQd fiQiVheV
cUeaWe diffeUeQW OighWiQg effecWV. The UefOecWRUV aUe Pade Rf SOaVWic ZiWh a PeWaO cRaWiQg. The\ aUe PRUe
affRUdabOe WhaQ OeQVeV, bXW RffeU OeVV cRQWURO RYeU Whe beaP (RS CRPSRQeQWV, 2021).

FigXUe 7: RefOecWRU

Lenses
LeQVeV aUe VROid VhaSeV Pade fURP SOaVWic, ViOicRQe RU gOaVV PaQiSXOaWiQg Whe behaYiRU Rf OighW. A
cRQYe[ OeQV eQabOeV a OighWVRXUce WR be WUaQVfRUPed iQWR a cRQYeUged beaP, ZhiOe a cRQcaYe OeQV
dReV Whe e[acW RSSRViWe (RS CRPSRQeQWV, 2021). CRPbiQaWiRQV Rf OeQVeV caQ be Pade WR cUeaWe Whe
ideaO beaP. A FUeVQeO OeQV, RfWeQ fRXQd iQ OighWhRXVeV, iV a OeQV W\Se ZheUe Whe aPRXQW Rf PaWeUiaO
XVed iV PiQiPiVed b\ geWWiQg Uid Rf Whe e[ceVV PaWeUiaO ZhiOe PaiQWaiQiQg Whe cXUYe Rf Whe OeQV
(³FUeVQeO LeQV´, 2021).

FigXUe 8: FUeVQeO OeQV

Diffuser
A diffXVeU iV a VePi WUaQVSaUeQW PaWeUiaO WhaW diffXVeV Whe OighW WhaW iV cRPiQg WhURXgh. ThiV WXUQV Whe
cRQceQWUaWed bUighWQeVV Rf aQ LED aQd VSUeadV iW RXW RYeU a OaUgeU VXUface. ThiV effecW caQ be VeeQ
RQ Whe ASSOe HRPeSRd PeQWiRQed befRUe.
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Appendix 16.19: Indicator s\stem protot\pes

S\stem 1:
ThiV V\VWeP QeedV a SRZeUfXO aQd QaUURZ beaP Rf OighW WhaW iV cUeaWed iQ Whe ceQWeU Rf Whe SURdXcW. B\
URWaWiQg WhiV OighW VRXUce ZiWh a VWeSSeU PRWRU Whe OighW beaP caQ be aiPed iQ diffeUeQW diUecWiRQV. TR
WeVW Whe effecW Rf a LED cRQYe[ OeQV a TXicN SURWRW\Se ZaV bXiOW. A LED 18 degUee VSRW OeQV ZaV XVed
iQ Whe SURWRW\Se. AV VeeQ iQ figXUe 1 Whe OeQV dReV cUeaWe a VSRW OighW, bXW WhiV iV QRW QaUURZ eQRXgh WR
cUeaWe a defiQed dRW RQ Whe RXWVide Rf Whe hRXViQg.

FigXUe1: LED WhURXgh cRQYe[ OeQV iQ OighW aQd daUN eQYiURQPeQW

IQ figXUe 2 Whe dRW RQ Whe RXWVide Rf Whe hRXViQg caQ be VeeQ fRU WhUee diffeUeQW diVWaQceV: 10PP,
20PP aQd 30PP, WhURXgh PLA ZiWh a 0.7PP WhicNQeVV. ThiV VhRZed WhaW Whe OighW VRXUce QeedV WR
be cORVe WR Whe ePbRdiPeQW WR cUeaWe a VXfficieQW iQdicaWRU.
A bUighWeU LED caQ be XVed ZheQ Whe diVWaQce WR Whe ZaOO iV iQcUeaVed, bXW higheU bUighWQeVV cRPeV
ZiWh PRUe geQeUaWed heaW. TR diVWUibXWe WhiV heaW a heaW ViQN iV Qeeded, Zhich addV e[WUa cRVWV aQd
cRPSOe[iW\.

FigXUe 2: 0.7 PP PLA ZiWh diffeUeQW diVWaQceV WR Whe Oed (OefW WR UighW: 10PP, 20PP, 30PP)

FigXUe 3: The 18 degUee VSRW OeQV fRU LEDV
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S\stem 2:
The VecRQd V\VWeP XVeV a WS2812B LED VWUiS, Zhich haV LEDV WhaW caQ be iQdiYidXaOO\ addUeVVed
aQd caQ VhRZ diffeUeQW RGB cRORUV. The LED aQiPaWiRQ Rf gRiQg fURP OefW WR UighW ZaV effecWiYe iQ
cRPPXQicaWiQg diUecWiRQV, aQd Whe bUighWQeVV ZaV VXfficieQW fRU cUeaWiQg a dRW RQ Whe RWheU Vide Rf Whe
PaWeUiaO. IQ figXUe 5 diffeUeQW PLA PaWeUiaO WhicNQeVVeV ZeUe WeVWed (0.7PP, 1PP, 2PP, 3PP) ZiWh
Whe LED beiQg SOaced diUecWO\ behiQd iW. A WhicNQeVV Rf 0.7PP iV adYiVed ZheQ OighW QeedV WR gR
WhURXgh (ShaSeZa\V, 2016) aQd VhRZV Whe bUighWeVW aQd PRVW defiQed dRW iQ Whe WeVW. A WhicNQeVV Rf
1PP iV aOVR acceSWabOe, bXW higheU WhicNQeVVeV abVRUb WRR PXch OighW.

FigXUe 4: LED VWUiS aQiPaWiRQ WhURXgh SaSeU

FigXUe 5: LED WhURXgh diffeUeQW PLA WhicNQeVVeV (OefW WR UighW: 0.7PP, 1PP, 2PP, 3PP)

FigXUe 6: SROdeUiQg Whe LED VWUiS
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S\stem 3:
S\VWeP 3 XVeV a URWaWiQg iQdicaWRU ZiWh a LED jeZeO (ciUcOe cRQfigXUaWiRQ) diUecWO\ behiQd iW. DiffeUeQW
LED W\SeV ZeUe XVed fRU WhiV SURWRW\Se VR Whe\ cRXOd be SOaced iQ a ciUcOe fRUPaWiRQ. EYeQWXaOO\ Whe\
VhRXOd aOVR be WS2812B LEDV.
RRWaWiQg Whe iQdicaWRU aURXQd iWV ceQWeU ZaV abOe WR cRPPXQicaWe a diUecWiRQ, bXW ZaV e[SeUieQced aV
OeVV d\QaPic.

FigXUe 7: LED jeZeO ZiWh 1PP PLA (OefW: diUecWO\ behiQd iW. UighW: 10PP diVWaQce)

FigXUe 8: RRWaWiQg iQdicaWRU diVN
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Appendix 16.20: Moodboard embodiment design
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Appendix 16.21: Followup research

Is the indicator accurate enough?
SiQce Whe iQdicaWRU iV RQe Rf Whe PRVW cUXciaO SaUWV Rf Whe SURdXcW iW haV WR ZRUN fOaZOeVVO\. The e\e
cRQWacW ViPXOaWiRQ VhRXOd be abOe WR cUeaWe a RQe-RQ-RQe cRQQecWiRQ ZiWh VRPeRQe iQ Whe URRP. The
accXUac\ Rf Whe iQdicaWRU iQ diffeUeQW cRQfeUeQce URRPV aQd diffeUeQW cRQfigXUaWiRQV Rf SeRSOe aURXQd
Whe WabOe VhRXOd be WeVWed. WheQ dReV VRPeRQe feeO OiNe eVWabOiVhiQg e\e cRQWacW, aQd ZheQ dReV iW
becRPe cOeaU Whe SeUVRQ Qe[W WR \RX iV beiQg ORRNed aW?

What do different visual indicators do with the perception of the remote participant?
DiffeUeQW cRORUV, VSeedV Rf PRYePeQW aQd PicUR aQiPaWiRQV caQ haYe aQ effecW RQ Whe YiVXaO
SeUceSWiRQ Rf Whe iQdicaWRU. DiffeUeQW iQdicaWRU behaYiRUV aQd cRORU cRPbiQaWiRQV cRXOd be WeVWed ZiWh
gURXSV Rf XVeUV WR Vee ZhaW Whe\ WhiQN abRXW WheP.

How to nudge attention to online participants?
IQ Whe UeVeaUch fURP ASSeQdi[ 16.16 iW ZaV fRXQd WhaW Whe WeVW SeUVRQ SOa\iQg Whe UROe Rf UePRWe
SaUWiciSaQW iQ Whe PeeWiQg, ZhiOe Sh\VicaOO\ beiQg SUeVeQW iQ Whe URRP, VWiOO feOW e[cOXded aQd fRXQd iW
haUd WR iQWeUUXSW. SiQce e\e cRQWacW haV beeQ SURYeQ WR SOa\ a OaUge UROe iQ Whe feeOiQg Rf iQYROYePeQW
(UeVeaUch fURP ASSeQdi[ 16.8) aQd WXUQ WaNiQg (chaSWeU 6) iW cRXOd be effecWiYe ZheQ Whe SURdXcW XVeV
Whe WheRU\ Rf QXdgiQg WR iQcUeaVe Whe aPRXQW Rf e\e cRQWacW WRZaUdV Whe RQOiQe aWWeQdee.

Can we create more nuance in turn taking?
IQ Whe UeVeaUch fURP ASSeQdi[ 16.7.1 Whe SaUWiciSaQWV WaONed abRXW Whe OacN Rf QXaQce iQ Whe
iQWeUUXSWiRQV Rf RQOiQe SaUWiciSaQWV. EYeU\ WiPe Whe\ VWaUWed VSeaNiQg iW ZaV e[SeUieQced aV a haUd
WUaQViWiRQ, bUeaNiQg Whe cRQYeUVaWiRQaO fORZ. SiQce Whe iQdicaWRU RQ Whe SURdXcW RQO\ WXUQV RQ ZheQ aQ
RQOiQe XVeU iV VSeaNiQg, WXUQiQg iW RQ UighW befRUe Whe iQWeUUXSWiRQ VWaUWV cRXOd fXQcWiRQ aV aQ
iQWeUUXSWiRQ iQdicaWRU. ChaSWeU 6 aOUead\ UeYeaOed WhaW aQ iQWeUUXSWiRQ VWaUWV befRUe Whe cXUUeQW VSeaNeU
iV fiQiVhed WaONiQg, VR VhRZiQg aQ RQOiQe SeUVRQ iV abRXW WR VWaUW WaONiQg ZhiOe VRPeRQe iQ Whe Rffice iV
VWiOO VSeaNiQg ZRXOd PaWch face-WR-face cRQYeUVaWiRQaO behaYiRUV.

Should the technolog\ be implemented in a conference camera?
If Whe SURdXcW haV aQ iQWegUaWed ZebcaP WhiV cRXOd UeVXOW iQ a beWWeU e[SeUieQce fRU Whe UePRWe XVeUV.
IQ Whe UeVeaUch fURP ASSeQdi[ 16.16 iW ZaV fRXQd WhaW iQ-Rffice SaUWiciSaQWV RfWeQ ORRNed aW Whe
iQdicaWRU fiUVW, befRUe ORRNiQg aW Whe e\eV RQ Whe VcUeeQ, ZheQ aQ RQOiQe aWWeQdee VWaUWed VSeaNiQg.
EaUOieU UeVeaUch, fURP ASSeQdi[ 16.8, VhRZed WhaW Whe TXaOiW\ Rf e\e cRQWacW iV cUXciaO iQ Whe feeOiQg Rf
iQYROYePeQW. QXaOiW\ e\e cRQWacW PeaQV ORRNiQg diUecWO\ iQWR Whe caPeUa. If Whe SURdXcW aOVR fXQcWiRQV
aV Whe ZebcaP, aQd iQ-Rffice SeRSOe WeQd WR fUeTXeQWO\ ORRN aW Whe iQdicaWRU, WhiV cRXOd PeaQ Whe
TXaOiW\ Rf e\e cRQWacW WRZaUdV Whe UePRWe SeRSOe iQcUeaVeV, WRgeWheU ZiWh WheiU feeOiQg Rf iQYROYePeQW.
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Appendix 16.22: Cost price calculation sheets
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Appendix 16.23: List of Requirements

The OiVW Rf UeTXiUePeQWV VWaWeV aOO UeTXiUePeQWV WhaW Whe SURdXcW VhRXOd PeeW. NRZ WhaW Whe SURdXcW
haV beeQ deYeORSed iQWR a cRQceSWXaO VWaWe (QRW SURdXcWiRQ Uead\), iW caQ be VcRUed RQ VRPe Rf Whe
cUiWeUia PaWchiQg WhiV VWage.

BecaXVe Whe SURdXcW iV iQ aQ eaUO\ deYeORSPeQW ShaVe PRVW UeTXiUePeQWV aUe QRW QXPeUicaO aQd haYe
QRW beeQ YaOidaWed \eW. AV QRWed iQ Whe DeOfW DeVigQ GXide (2014) QRW aOO UeTXiUePeQWV haYe WR be
QXPeUicaO, eVSeciaOO\ ZheQ Whe SURdXcW iV iQ aQ eaUO\ ShaVe. SiQce Whe OiVW Rf UeTXiUePeQWV iV a OiYiQg
dRcXPeQW WhiV iV Whe YeUViRQ cRQWaiQiQg aOO fiQdiQgV aQd iQfRUPaWiRQ cROOecWed XQWiO QRZ. FXUWheU
deYeORSPeQW Rf Whe SURdXcW ZiOO UeVXOW iQ addiWiRQaO, aQd PRUe cRQcUeWe, UeTXiUePeQWV aQd ZiVheV.

1. Performance
1.1. The SURdXcW haV WR cRQQecW SeRSOe fURP diffeUeQW ORcaWiRQV iQ Whe Rffice ecRV\VWeP.
1.2. The SURdXcW haV WR cRPPXQicaWe Whe ga]e diUecWiRQ Rf aQ RQOiQe SaUWiciSaQW WR Whe

iQ-Rffice SaUWiciSaQWV.
1.3. The SURdXcW VhRXOd iPSURYe Whe WXUQ WaNiQg SURceVV.
1.4. (WiVh) The SURdXcW VhRXOd iQcUeaVe Whe iQYROYePeQW Rf Whe RQOiQe SaUWiciSaQWV iQ a

h\bUid PeeWiQg.
1.5. (WiVh) The SURdXcW VhRXOd eQabOe iQ-Rffice aQd UePRWe SaUWiciSaQWV WR PaNe PRUe e\e

cRQWacW.
1.6. (WiVh) The SURdXcW haV WR iPSURYe Whe TXaOiW\ Rf e\e cRQWacW beWZeeQ SeRSOe iQ Whe

Rffice aQd SeRSOe fURP UePRWe ORcaWiRQV.
1.7. (WiVh) The SURdXcW VhRXOd eQabOe a QaWXUaO iQWeUacWiRQ.
1.8. (WiVh) The SURdXcW VhRXOd OeW RQOiQe SaUWiciSaQWV WaNe WXUQV iQ Whe PeeWiQg ZiWhRXW

iQWeUUXSWiQg Whe cRQYeUVaWiRQaO fORZ.
1.9. (WiVh) The SURdXcW VhRXOd QRW OiPiW Whe cRPPXQicaWiYe behaYiRU Rf iQ-Rffice

SaUWiciSaQWV.

2. In-office product use
2.1. The SURdXcW haV WR be XVed iQ Whe cRQfeUeQce URRP.
2.2. The SURdXcW VhRXOd VXSSRUW h\bUid iQWeUacWiRQ iQ PeeWiQgV ZiWh 2 - 8 SeRSOe, ZiWh a

Pa[iPXP Rf 4 RQOiQe SaUWiciSaQWV.
2.3. (WiVh) The SURdXcW VhRXOd aOVR VXSSRUW diffeUeQW PeeWiQg Vi]eV aQd cRQfigXUaWiRQV.
2.4. The SURdXcW haV WR be cRPSaWibOe ZiWh e[iVWiQg YideR cRQfeUeQciQg VRfWZaUe.
2.5. The SURdXcW VhRXOd be a USB YideR cRQfeUeQciQg eTXiSPeQW V\VWeP.
2.6. The SURdXcW VhRXOd QRW be biggeU WhaQ 300 [ 150 [ 150 PP.
2.7. The SURdXcW VhRXOd WaNe XS aV OiWWOe VSace aV SRVVibOe ZheQ QRW iQ XVe.
2.8. The SURdXcW haV WR e[iVW RXW Rf RQe Sh\VicaO XQiW ZiWh aOO UeTXiUed cRPSRQeQWV

iQWegUaWed iQ iW.
2.9. The SURdXcW VhRXOd QRW cUeaWe WUiSSiQg UiVNV iQ Whe cRQfeUeQce URRP becaXVe Rf SRZeU

cRUdV.
2.10. The SURdXcW VhRXOd be eaV\ WR cRQQecW WR a SRZeU VRXUce iQ aOO cRQfeUeQce URRPV.
2.11. The SURdXcW VhRXOd WaNe OeVV WhaQ 10 VecRQdV WR SUeSaUe fRU a h\bUid PeeWiQg, ZheQ

iW iV aOUead\ iQVWaOOed iQ Whe cRQfeUeQce URRP.

3. Rules & Regulations
3.1. The SURdXcW VhRXOd XVe a VecXUe VeUYeU.
3.2. The SURdXcW VhRXOd haYe a CE PaUNiQg.
3.3. The SURdXcW VhRXOd SaVV a PIA WeVW.
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4. Remote product use
4.1. The SURdXcW UeTXiUeV QR Sh\VicaO cRPSRQeQWV iQ UePRWe ORcaWiRQV (fRU e[aPSOe Whe

hRPe Rffice) RWheU WhaQ Whe SUee[iVWiQg WRROV.
4.2. The UePRWe SaUWiciSaQW VhRXOd be aZaUe he/Vhe iV XViQg Whe SURdXcW.
4.3. SeWWiQg XS Whe VRfWZaUe cRPSRQeQW fRU a h\bUid PeeWiQg VhRXOd WaNe OeVV WhaQ 30

VecRQdV, ZheQ iW iV aOUead\ iQVWaOOed RQ Whe cRPSXWeU.
4.4. (WiVh) The UePRWe XVeU VhRXOd haYe Whe VRfWZaUe iQVWaOOed aQd SURdXcW XQdeUVWRRd

befRUe Whe PeeWiQg VWaUWV, WR SUeYeQW hiP fURP beiQg OaWe.
4.5. The ga]e diUecWiRQ iQdicaWRU VhRXOd QRW caXVe cRQfXViRQ iQ Whe Rffice ZheQ Whe e\eV Rf

Whe UePRWe XVeU caQQRW be SURSeUO\ WUacNed.

5. Product Lifetime
5.1. The SURdXcW VhRXOd haYe a SURdXcW OifeWiPe Rf aW OeaVW 3 \eaUV, ZheQ beiQg XVed 3

WiPeV a da\ fRU aQ hRXU each.
5.2. (WiVh) The SURdXcW VhRXOd be abOe WR dR VRfWZaUe XSdaWeV WhURXgh WiFi.
5.3. The SURdXcW VhRXOd be deVigQed fRU diVaVVePbO\.

6. Business
6.1. The SURdXcW VhRXOd be VROd WR Whe cRPSaQ\, aQd XVed b\ iWV ePSOR\eeV.

7. Production & Costs
7.1. The SURdXcW VhRXOd haYe a UeWaiO SUice Rf 500 eXURV aW PRVW.
7.2. The UeWaiO SUice VhRXOd haYe a PaUgiQ Rf aW OeaVW 50%.
7.3. The SURdXcW VhRXOd be PaVV SURdXced.
7.4. AW OeaVW 10.000 XQiWV VhRXOd be SURdXced.
7.5. The haUdZaUe cRPSRQeQWV VhRXOd be Rff-Whe-VheOf cRPSRQeQWV.

7.5.1. E[ceSW fRU Whe PCB, Zhich VhRXOd be cXVWRP PaQXfacWXUed.
7.6. The PaQXfacWXUiQg Rf Whe hRXViQg VhRXOd be RXWVRXUced.
7.7. The deYeORSPeQW Rf Whe VRfWZaUe VhRXOd be dRQe iQ-hRXVe.
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Appendix 16.24: Pilot Research Paper

TeVWiQg Whe effecWV Rf Whe Be TheUe OQe RQ iQYRlYemeQW aQd d\QamicV
iQ a h\bUid meeWiQg

1. IQWURdXcWiRQ
The Be There One is deYeloped to improYe the inYolYement of online attendees in h\brid
meetings, Zhile also increasing the oYerall groXp d\namics. At this point in the prodXct
deYelopment it is tested in simXlated enYironments and mostl\ backed b\ research papers. B\
letting the prodXct be Xsed in a real meeting, b\ a compan\ from the intended target groXp,
the effects of the prodXct can be Yalidated.

2. ReVeaUch TXeVWiRQ
- What effect does the Be There One haYe on the inYolYement of an online attendee in a

h\brid meeting?
- What effect does the Be There One haYe on the groXp d\namics in a h\brid meeting?
- What is the market potential of the prodXct based on the e[perience of this pilot

compan\?

3. MeWhRd
3.1 Participants

The participants in the pilot are 4 emplo\ees from Delta Capita, a technolog\ consXltanc\
located in Amsterdam. The compan\ has aroXnd 300 emplo\ees and is one of EXrope¶s 1000
fastest groZing companies in 2020 and 2021.

3 Participants Zill form the in-office groXp of the meeting, Zhile the 4th participant Zill join
the meeting throXgh Zoom. All 4 pilot participants are present in the office since the cXrrent
Yersion of the protot\pe Zorks on WiFi. The ³remote´ participant Zill sit in a separate room.
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3.2 StimXli
The meeting dXring the pilot Zas an actXal meeting that Zas alread\ planned b\ the
emplo\ees. The meeting agenda and slides prepared b\ them Zere Xsed to gXide the meeting.

The protot\pe of the Be There One Zas Xsed to test the effects of the prodXct. The prodXct
consists of 2 components: hardZare and softZare. The hardZare component Zas placed on
the top of the monitor in the conference room, as seen in figXre 1.

The remote meeting attendee Xsed the proYided laptop, eqXipped Zith the softZare that
informs the prodXct in the conference room Zhat to do.

FigXre 1: Protot\pe placed on monitor

3.3 ApparatXs
iPad; to take notes dXring the pilot meeting and record the discXssion at the end.
Nikon D3400; to take pictXres dXring the pilot.

3.4 ProcedXre
Before the pilot started all participants signed an NDA, since the innoYation has not been
patented \et. After that the prodXct and pilot Zere Yerball\ e[plained to all participants.

When the participant Zith the remote role Zas seated in a different room the meeting coXld
start. DXring the meeting the participants Zere responsible for Zhat the\ did and talked aboXt.

After the meeting Zas done the remote participant rejoined the groXp and a 30 minXte
discXssion Zas held in order to learn hoZ the prodXct Zas e[perienced b\ the groXp.
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FigXre 2: The pilot meeting

3.5 ObserYations
DXring the pilot the researcher Zas present in the conference room. Notes Zere taken on
notable eYents relating to the h\brid meeting and prodXct.

4. ReVXlWV
4.1 ObserYations

The obserYations made dXring the meeting are listed beloZ. All resXlts are fXrther discXssed
in the DiscXssion.

- The prodXct is hard to Xse in a meeting Zith slides
- Indicator tXrning off is associated Zith the Xser closing his e\es
- The YolXme threshold shoXld be cXstom to each Xser
- The cXrrent Yersion of the e\e tracking is not accXrate enoXgh
- E\e tracking shoXld be able to cope Zith head moYement
- The remote participant Zas sometimes e[clXded

4.2 GroXp DiscXssion
After the pilot the e[perience Zith the prodXct Zas discXssed. These are the things the\
mentioned.

- ImproYed feeling of connection Zith the online participant
- Higher inYolYement for the online participant
- The online participant and his inpXt is perceiYed the same
- Maintaining e\e contact Zas hard
- LeaYing the indicator on Zhen not speaking Zas beneficial
- The remote participant Zas sometimes e[clXded
- No improYed e\e contact toZards the online participant
- E[pressed commitment toZards pXrchase
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5. DiVcXVViRQ

ObVeUYaWiRQV

The prodXct is hard to Xse in a meeting Zith slides
BecaXse slides Zere shared on the screen the online participant got a fXll screen YieZ of the
presentation. For this prodXct to Zork the office YieZ has to be fXll-screen (becaXse of the
e\e tracking softZare). In Zoom there is a fXnction that lets \oX choose Zhich ZindoZ \oX
Zant to see fXll screen, in MS Teams (Zhere this meeting Zas hosted) this featXre is absent.
We eYentXall\ had to sZitch to a Zoom meeting becaXse of this. Also, making the office YieZ
large, and the slides small, made it impossible for the online Xser to read the slides.

The meeting Zas mainl\ one person Zalking throXgh certain topics, sXpported b\
presentation slides. The presentation slides Zere shared on the large screen in the conference
room. BecaXse of this the online participant Zas not Yisible for the larger part of the meeting.

Indicator tXrning off is associated Zith the Xser closing his e\es
When the indicator Zas off for a Zhile one of the in-office participants said ³Can \oX open
\oXr e\es again?´. This shoZed that it felt like the online participant Zas tXning oXt Zhen the
indicator tXrned off.

After a Zhile a participant from the office groXp asked the online participant if he is still Zith
them, and if he can open Xp his e\es. This Zas becaXse the online participant had spoken a
coXple of times ZithoXt the indicator tXrning on. When checking it tXrned oXt the softZare
had retXrned an error and had stopped. After relaXnching the softZare this Zas fi[ed.

The YolXme threshold shoXld be cXstom to each Xser
The indicator has a YolXme leYel threshold to make sXre it onl\ tXrns on Zhen the online Xser
is talking. DXring the pilot the indicator Zas on for most of the time, eYen Zhen the online
participant Zas not speaking. The threshold, as determined and tested dXring deYelopment,
tXrned oXt to be too loZ for the noises that this Xser and his enYironment made dXring the
meeting.

The cXrrent Yersion of the e\e tracking is not accXrate enoXgh
The indicator Zas aiming straight forZard for the larger part of the meeting. Slight
adjXstments of the e\es Zere not registered b\ the e\e tracking softZare. What this did Zith
the in-office e[perience is e[plained in the ne[t part.

When the indicator Zas moYing it Zas going in the Zrong direction most of the time.
Sometimes the online participant Zas speaking and the direction Zent in the direction of the
person he Zas talking to. So there Zere enoXgh moments the prodXct Zorked Zell that can be
Xsed to discXss the e[perience.
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Near the end one in-office participant asked Zhether the light on his side of the prodXct Zas
Zorking or not, becaXse that direction had barel\ tXrned on dXring the meeting. This might be
becaXse the e\e tracking had a hard time registering that direction, Zhich can depend on
aspects sXch as lighting, (as\mmetric) shape of the face, or position of the head (of the online
Xser).

The indicator kept pointing straight forZard Zhile the online participant Zas clearl\ looking
to the right and left. It tXrned oXt the softZare Zas loading, after a relaXnch the problem Zas
fi[ed.

E\e tracking shoXld be able to cope Zith head moYement
The online participant moYed his head qXite a bit Zhen talking, this made it hard for the e\e
tracking to sta\ accXrate.

GURXS DiVcXVViRQ

ImproYed feeling of connection Zith the online participant
The prodXct added something to the meeting, is the first thing the\ mentioned after being
asked hoZ the\ e[perienced it. The in-office participants agreed on feeling more connected to
the online participant.

³The fact that \oX see his ³e\es´ moYing aroXnd reall\ adds something´
³YoX reall\ feel something Zhen he looks at \oX´.

³YoX associate the prodXct Zith haYing a connection Zith someone´, becaXse the participant
at the head of the table started feeling Xncomfortable Zhen the indicator ZoXld point in his
direction for a long period of time. (The protot\pe did this often Zhen the online participant
Zas not speaking.) He said it felt like staring.

Higher inYolYement for the online participant
The groXp in the conference room felt more connected and felt like the\ inYolYed the remote
participant more becaXse of that.

The participants reali]ed the\ ZoXld look to the screen more becaXse of the prodXct, to see
Zhere the online participant Zas looking. Looking to the screen more often makes it easier
for the online attendee to giYe inpXt and feel inYolYed.

The online participant and his inpXt is perceiYed the same
The groXp did not feel like the\ e[perienced the remote participant and his inpXt differentl\.
The\ jXst felt more connected to him.

Maintaining e\e contact Zas hard
It Zas hard to keep making e\e contact for a Zhile throXgh the prodXct becaXse it ZoXld
often moYe to a different direction soon afterZards.
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The 3 possible reasons for this are 1) conscioXsl\ making short e\e contact Zith mXltiple
people to address them all 2) looking aZa\ from the screen Zhen thinking Zhile talking and
3) inaccXrac\ in the e\e tracking softZare.

The prodXct shoXld not be a replacement of Yideo
The indicator Zas a Yer\ abstract representation of an online meeting attendee, becaXse Zhen
the slides Zere shared on the screen it Zas the onl\ Yisible aspect of that person.

It Zas hoZeYer an improYement on the standard setXp, becaXse eYen Zhen the slides Zere
shoZn there Zas still a Yisible connection Zith the online participant. ³It preYents \oX from
forgetting that there is another person in the conYersation´.

The prodXct is also meant to be an addition to the YieZ of a person on the screen, it shoXld
not be Xsed as a replacement.

LeaYing the indicator on Zhen not speaking Zas beneficial
The prodXct shoXld not shoZ the indicator Zhen the online Xser is not speaking, bXt the
protot\pe sometimes did (Xne[pectedl\). This did giYe the people in the room the feeling the
remote person Zas listening and pa\ing attention.

One participant eYen foXnd it XnfortXnate that the indicator tXrned off Zhen people in the
room Zere talking. She did not knoZ Zhat the remote attendee Zas doing at that point. This
effect Zas of coXrse strengthened b\ the fact that \oX coXld not see this person on the screen.

The remote participant Zas sometimes e[clXded
After a Zhile the conYersation Zas mainl\ in the conference room. The prodXct does create
more connection Zith the remote attendee, bXt still this e[clXsion of that person happened at
some points dXring the meeting. The\ admitted that this Zas also becaXse the online
participant Zas not Yisible on the screen for the majorit\ of the meeting.

One participant Zas aZare that he tXrned his back to the screen Zhen a discXssion Zas mainl\
betZeen the in-office emplo\ees. This completel\ remoYes all YisXal attendance of the online
person.

With face-to-face-onl\ meetings this also happens, bXt \oX moYe back to a position that is
open to eYer\one sooner. It coXld be interesting to inclXde and test a sXbtle reminder in the
prodXct that triggers re-inYolYement of the online attendees.

No improYed e\e contact toZards the online participant
The participant Zith the remote role noted that the prodXct helped strengthen e\e contact and
connection in the office, bXt he himself did not e[perience more e\e contact (becaXse people
ZoXld still look at the screen instead of the camera).
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E[pressed commitment toZards pXrchase
The groXp gXessed the price at 250 eXros, Zhich is close to the calcXlated retail price of 300
eXros. Since the\ are conYinced of the added YalXe of the prodXct, and agree Zith the price,
the compan\ is Zilling to sign a letter of content, stating that the\ are serioXsl\ committed to
bX\ing the prodXct Zhen it is officiall\ laXnched.

³For 300 eXros this is a logical addition to an\ conference room´.

6. CRQclXViRQ
The research qXestions Zere:

- What effect does the Be There One haYe on the inYolYement of an online attendee in a
h\brid meeting?

The prodXct resXlted in an improYed feeling of connection Zith the online participant for the
in-office groXp. This led to them tr\ing to inYolYe that person more.

- What effect does the Be There One haYe on the groXp d\namics in a h\brid meeting?

The groXp d\namics Zas not notabl\ improYed dXring this pilot. The meeting Zas mainl\ led
b\ the meeting facilitator, Zhich largel\ determined the d\namics of the meeting. Possible
effects of the prodXct on the groXp d\namics shoXld be fXrther inYestigated in fXtXre research.

- What is the market potential of the prodXct based on the e[perience of this pilot
compan\?

The market potential Zas Yalidated b\ testing the commitment of the pilot compan\ to
pXrchasing the prodXct. The compan\ signed a letter of intent, indicating that the\ are
serioXsl\ committed to pXrchasing the prodXct after its laXnch.
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Appendix 16.25: Market research

Introduction
FRU Whe VROXWiRQ fRU Whe ideQWified SURbOePV WR be UeaOi]ed aQd VXcceVVfXO a PaUNeW gaS QeedV WR be
ideQWified. AV a VWaUWXS Whe big cRPSeWiWRUV VhRXOd be aYRided aQd RSSRUWXQiWieV VhRXOd be OeYeUaged.
The PaUNeW Vi]e ZiOO UeYeaO if Whe cRPSaQ\ caQ be SURfiWabOe iQ WhiV PaUNeW.

Method
Research questions

1. What is the market si]e? (Market) (Main RQ)
2. WhaW Ne\ SOa\eUV aUe iQ Whe PaUNeW? (CRPSeWiQg RUgaQi]aWiRQV)
3. What competing products are out there?(Competing solutions) (Main RQ)
4. What market gaps can be identified? (Main RQ)

Approach
TR OeaUQ PRUe abRXW Whe PaUNeW diffeUeQW PaUNeW aQaO\ViV UeSRUWV ZeUe VWXdied. SWaWiVWicV RQ eYeQWV
aQd VaOeV iQ WhiV PaUNeW ZeUe XVed WR fRUP aQ RYeUYieZ Rf ZhaW Whe PaUNeW ORRNV OiNe WRda\, aQd ZhaW
iW ZiOO ORRN OiNe iQ Whe fXWXUe. LaVWO\ cRPSeWiQg SURdXcWV ZeUe ideQWified WR XQdeUVWaQd ZhaW
cRQVideUaWiRQV SRWeQWiaO cXVWRPeUV ZiOO gR WhURXgh.

Methods
TAM SAM SOM
The WheRU\ XVed fRU VSOiWWiQg Whe PaUNeW iQWR diffeUeQW Oa\eUV iV Whe TAM SAM SOM PeWhRd. The
PaUNeW Vi]e caQ be diYided iQ WhUee caWegRUieV: TRWaO AddUeVVabOe MaUNeW (TAM), SeUYiceabOe
AddUeVVabOe MaUNeW (SAM), SeUYiceabOe ObWaiQabOe MaUNeW (SOM).

JTBD
IdeQWif\iQg cRPSeWiQg VROXWiRQV ZaV dRQe ZiWh Whe XVe Rf JRb TR Be DRQeV (JTBD). AccRUdiQg WR WhiV
WheRU\ a cRQVXPeU ³hiUeV´ a SURdXcW WR dR a VSecific WaVN: Whe JTBD. TheUe aUe WZR W\SeV Rf JTBD¶V;
dR gRaOV aQd be gRaOV. DR gRaOV UeSUeVeQW ZhaW VRPeRQe ZaQWV WR dR, ZhiOe be gRaOV UefeU WR Whe
ePRWiRQaO eQd gRaO Rf WheVe WaVNV aQd acWiYiWieV (KOePeQW, 2018).

Market Si]e
TAM: Global video conferencing market
IQ 2019 Whe gORbaO YideR cRQfeUeQciQg PaUNeW haV e[ceeded 14 biOOiRQ dROOaUV.

The PaUNeW iV e[SecWed WR gURZ ZiWh a CRPSRXQd AQQXaO GURZWh RaWe (CAGR) Rf 19% fURP 2020 WR
2026, fiQaOO\ UeachiQg a PaUNeW Vi]e Rf 50 biOOiRQ dROOaUV (WadhZaQi & GaQNaU, 2020). ThiV gURZWh iV
Whe UeVXOW Rf Whe iQcUeaViQg SaaS PaUNeW, Zhich gUeZ ZiWh 64% iQ Whe VecRQd TXaUWeU iQ 2020. The
SaQdePic SOa\V a PajRU UROe iQ WhiV ZiWh a gURZiQg dePaQd fRU VeUYiceV VXch aV ZRRP (IQfRWechLead,
2020).

SAM: Hardware segment
The haUdZaUe VegPeQW Rf WhiV PaUNeW iV gRRd fRU 2.24 biOOiRQ dROOaUV (WadhZaQi & GaQNaU, 2020).

The haUdZaUe SURdXcWV iQ Whe YideR cRQfeUeQciQg PaUNeW caQ be diYided iQWR WZR VXb-caWegRUieV;
cRdec aQd USB V\VWePV. CRdec V\VWePV, aOVR NQRZQ aV eQd SRiQW V\VWePV, cUeaWe a diUecW
cRQQecWiRQ beWZeeQ WZR ORcaWiRQV. ThiV eOiPiQaWeV Whe Qeed fRU Whe XVe Rf a WhiUd SaUW\ VeUYeU
SURYideU, iQcUeaViQg Whe VecXUeQeVV Rf Whe cRQQecWiRQ. TheVe V\VWePV aUe PRUe e[SeQViYe WhaQ USB
V\VWePV. USB V\VWePV aUe SOXg aQd SOa\, PeaQiQg Whe\ caQ be VeW XS b\ ViPSO\ SOXggiQg WheP iQ.
The\ PaNe XVe Rf a VeUYeU, fRU e[aPSOe ZheQ XViQg ZRRP RU MicURVRfW TeaPV (AVeU IQfRUPaWiRQ IQc.,
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2018). ThiV W\Se Rf SURdXcW iV gaiQiQg SRSXOaUiW\ WhURXghRXW Whe \eaUV. The USB VXbVegPeQW iV
gURZiQg 34% each \eaU, cRPSaUed WR Whe 3% iQ cRdec V\VWePV (IQfRWechLead, 2020).

FigXUe 12: MaUNeW VegPeQWaWiRQ

SOM: Market share
If 1% Rf WhiV PaUNeW cRXOd be RbWaiQed WhiV ZRXOd OeaYe a SOM Rf 22.4 PiOOiRQ dROOaUV.

ThiV QXPbeU iV SXUeO\ aQ iQdicaWiRQ Rf ZhaW ZRXOd be. TheUe aUe QR VaOeV cRQYeUViRQ UaWeV deUiYed
fURP OaUge baWched e[SeUiPeQWV WhaW caQ giYe aQ accXUaWe eVWiPaWiRQ. WhaW iV XVed aV a UefeUeQce iV
Whe cRPSaQ\ OZO LabV, ZhR aOVR deYeORSed aQ iQQRYaWiRQ iQ Whe YideR cRQfeUeQciQg iQdXVWU\, beiQg a
360 degUee ZebcaP. The cRPSaQ\ iV bXiOW aURXQd WhiV SURdXcW aQd iQ WhaW Za\ iV ViPiOaU WR WhiV
SURjecW. OZO LabV VWaUWed iQ 2014 aQd cXUUeQWO\ haV a \eaUO\ UeYeQXe Rf 41 PiOOiRQ dROOaUV (GURZjR,
].d.).

FigXUe 13: OZO LabV 360 degUee PeeWiQg caPeUa

Competing organi]ations
Ke\ SOa\eUV iQ Whe YideR cRQfeUeQciQg PaUNeW aUe CiVcR, LRgiWech, PRO\, MicURVRfW aQd HXaZei.

Cisco
CiVcR iV Whe cXUUeQW PaUNeW OeadeU iQ Whe haUdZaUe VegPeQW, ZiWh a 47% PaUNeW VhaUe (IQfRWechLead,
2020). The cRPSaQ\ had a WRWaO UeYeQXe Rf 49.3 biOOiRQ dROOaUV iQ 2020 (CiVcR, 2020).

Logitech
LRgiWech iV Whe VecRQd OaUgeVW cRPSaQ\ iQ Whe haUdZaUe VegPeQW, ZiWh a 17% PaUNeW VhaUe (SWaWiVWa,
2021), aQd OeadeU iQ Whe USB YideR cRQfeUeQciQg V\VWeP PaUNeW VegPeQW (IQfRWechLead, 2020).
LRgiWech¶V aQQXaO UeYeQXe iQ 2020 ZaV 2.98 biOOiRQ dROOaUV (LRgiWech, 2020).
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Microsoft
MicURVRfW iV acWiYe iQ Whe YideR cRQfeUeQciQg PaUNeW ZiWh bRWh VRfWZaUe aQd haUdZaUe, beiQg PRVW
NQRZQ fRU iWV MicURVRfW TeaPV. The cRPSaQ\ haV a 10% PaUNeW VhaUe iQ Whe YideR cRQfeUeQciQg
PaUNeW (WadhZaQi & GaQNaU, 2020). BecaXVe Whe cRPSaQ\ iV a OaUge SOa\eU iQ PaQ\ PaUNeWV Whe WRWaO
UeYeQXe cRPeV dRZQ WR 143 biOOiRQ dROOaUV (MicURVRfW, 2020).

Pol\ (Plantronics & Pol\com)
PRO\ iV a PaQXfacWXUiQg cRPSaQ\ fRU cRQfeUeQciQg WRROV ZiWh a UeYeQXe Rf 1.7 biOOiRQ dROOaUV iQ 2020
(PRO\, 2020).

Huawei
HXaZei iV RQe Rf Whe OaUgeVW Wech PaQXfacWXUeUV iQ Whe ZRUOd, RffeUiQg YaUiRXV cRQfeUeQciQg VROXWiRQV.
IWV WRWaO UeYeQXe iQ 2020 ZaV 136.7 biOOiRQ dROOaUV (GORbaO TiPeV, 2021).

TheUe aUe PaQ\ PRUe cRPSaQieV RffeUiQg VROXWiRQV iQ WhiV PaUNeW. SRPe RWheUV ZRUWh PeQWiRQiQg aUe
GRRgOe, FacebRRN, ZRRP, PaQaVRQic, LifeVi]e, AdRbe, BOXeJeaQV aQd CiWUi[.

Competing solutions
IdeQWif\iQg cRPSeWiQg VROXWiRQV ZaV dRQe ZiWh Whe XVe Rf JRb TR Be DRQeV (JTBD). SiQce Whe deVigQ
gRaO Rf WhiV SURjecW iV WR add PRUe QRQ YeUbaO cRPPXQicaWiYe WRROV WR a h\bUid PeeWiQg WhiV ZiOO PRVW
OiNeO\ UeTXiUe a VcUeeQ. The QeZ SURdXcW ZiOO WhXV cRPSeWe ZiWh Whe VcUeeQ WhaW iV cXUUeQWO\ iQ PRVW
cRQfeUeQce URRPV. The fXQcWiRQ Rf WhaW VcUeeQ iV VhRZiQg Whe RQOiQe SaUWiciSaQWV, iQ SaUWicXOaU fRU
addiQg QRQ-YeUbaO cRPPXQicaWiRQ WR Whe cRQYeUVaWiRQ.

Do goal:
- ReceiYe QRQ YeUbaO cRPPXQicaWiRQ fURP Whe RQOiQe SaUWiciSaQWV.

Be goal:
- CUeaWe a PRUe eTXaO aQd QaWXUaO cRPPXQicaWiRQ beWZeeQ Whe SeRSOe iQ Whe Rffice aQd Whe

SeRSOe aW UePRWe ORcaWiRQV.
- GiYe Whe RQOiQe SaUWiciSaQWV a feeOiQg Rf iQYROYePeQW.

AOO SURdXcWV WhaW heOS achieYe WheVe gRaOV VhRXOd be cRQVideUed a cRPSeWiWRU. The SURdXcWV WhaW
achieYe Whe dR gRaO aUe caWegRUi]ed aQd VhRZQ iQ figXUe 14. The cRPSeWiWRUV iQ achieYiQg Whe be
gRaOV caQ be fRXQd iQ figXUe 17.
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FigXUe 14: CRPSeWiQg VROXWiRQV

81



TV screens
TV VcUeeQV aUe SUeVeQW iQ aOPRVW eYeU\ cRQfeUeQce URRP. The\ aUe XVed WR VhRZ SUeVeQWaWiRQ VOideV,
YideRV, RU RWheU VXSSRUWiQg PaWeUiaOV. IQ h\bUid PeeWiQgV Whe VcUeeQ caQ be XVed WR YieZ aOO UePRWe
SaUWiciSaQWV.

Ke\ SOa\eUV: SaPVXQg, LG, SRQ\
PUice UaQge: 150 - 10.000 eXURV.

Beamers
BeaPeUV aUe aOVR a fUeTXeQWO\ VeeQ Siece Rf eTXiSPeQW iQ cRQfeUeQce aQd SUeVeQWaWiRQ URRPV. The\
aUe a gUeaW aOWeUQaWiYe WR WY VcUeeQV ZheQ Whe Vi]e Rf Whe diVSOa\ed cRQWeQW QeedV WR be OaUge.

Ke\ SOa\eUV: OSWRPa, ESVRQ, BeQT
PUice UaQge: 150 - 7.000 eXURV (addiQg SURjecWiRQ VcUeeQ: 150 - 700 eXURV)

Laptops
LaSWRSV aUe SURdXcWV RZQed b\ eYeU\ iQdiYidXaO iQ Whe cRPSaQ\. IW iV RfWeQ a OaSWRS WhaW UXQV Whe
PeeWiQg iQ a cRQfeUeQce URRP, SURjecWiQg Whe VcUeeQ iQWR a WY RU beaPeU. WheQ QRQe Rf WheVe YieZiQg
deYiceV aUe SUeVeQW iQ Whe eQYiURQPeQW Rf Whe PeeWiQg Whe OaSWRS iWVeOf caQ be XVed.

Ke\ SOa\eUV: LeQRYR, HP, DeOO, ASSOe
PUice UaQge: 250 - 4.000 eXURV

Immersive video conferencing rooms
CRPSOeWe YideR cRQfeUeQciQg URRPV aUe bXiOW WR deOiYeU iPPeUViYe e[SeUieQceV iQ PeeWiQgV. The
URRPV RfWeQ e[iVW RXW Rf aQ eQd SRiQW V\VWeP, caPeUa¶V, OighWiQg aQd VcUeeQV. BecaXVe Whe SeRSOe aW
Whe RWheU Vide Rf Whe cRQQecWiRQ haYe Whe VaPe eTXiSPeQW Whe ZhROe V\VWeP giYeV Whe iPSUeVViRQ
Whe\ aUe ViWWiQg aW Whe VaPe WabOe.

Ke\ SOa\eUV: CiVcR, AUUa\ TeOeSUeVeQce, PRO\, HXaZei
PUice UaQge: 50.000 - 400.000 eXURV

Collaboration screens
A diffeUeQW W\Se Rf VcUeeQ WhaW iV RfWeQ fRXQd iQ PeeWiQg aQd hXddOe URRPV iV Whe cROOabRUaWiRQ VcUeeQ.
IW VeSaUaWeV iWVeOf fURP WY VcUeeQV ZiWh iWV WRXch VcUeeQ, aOORZiQg SeRSOe iQ Whe URRP aQd fURP RWheU
ORcaWiRQV WR ZRUN RQ Whe VaPe ZhiWebRaUd.

Ke\ SOa\eUV: CiVcR, MicURVRfW, SaPVXQg
PUice UaQge: 2.000 - 80.000 eXURV

Robotic telepresence devices
RRbRWV RffeU Whe RSSRUWXQiW\ fRU SeRSOe WR jRiQ a ORcaWiRQ UePRWeO\ aQd PRYe aURXQd. SRPe deYiceV
RffeU Whe abiOiW\ WR ORRN aURXQd, ZhiOe RWheUV WaNe iW a VWeS fXUWheU aQd aOORZ \RX WR PRYe fUeeO\
WhURXghRXW Whe bXiOdiQg. The SXUSRVe Rf WheVe VROXWiRQV gR be\RQd jXVW PeeWiQgV, ViQce \RX caQ aOORZ
aOO iQWeUacWiRQ iQ Whe Rffice WR be e[SeUieQced.

Ke\ SOa\eUV: KXbi, DRXbOe RRbRWicV, BeaP
PUice UaQge: 600 - 15.000 eXURV
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High end technolog\
The VXbjecW Rf UePRWe aQd h\bUid ZRUNiQg iV cXUUeQWO\ a hRW WRSic, WhiV PaNeV iW QR VXUSUiVe WhaW QeZ
SURdXcWV aQd WechQRORgieV haYe beeQ UeOeaVed dXUiQg WhiV SURjecW. TZR VROXWiRQV ZRUWh PeQWiRQiQg aUe
MicURVRfW MeVh (YideR SXbOiVhed MaUch 2021) aQd GRRgOe¶V PURjecW SWaUOiQe (YideR SXbOiVhed Ma\
2021).

Microsoft Mesh
MicURVRfW haV beeQ ZRUNiQg RQ aXgPeQWed UeaOiW\ gOaVVeV fRU a ORQg WiPe QRZ. The HROROeQV
iV WheiU fiUVW SURdXcW bUiQgiQg WhiV WechQRORg\ WR cRPSaQieV. The HROROeQV 2 ZaV UeOeaVed iQ
2019. MicURVRfW MeVh iV Whe aSSOicaWiRQ WhaW aOORZV SeRSOe WR Vee each RWheU aV if Whe\ ZeUe
VWaQdiQg iQ Whe VaPe URRP, WhURXgh Whe HROROeQV 2. The HROROeQV cRVWV ¼3.500,- (MicURVRfW,
2019).

FigXUe 15: MicURVRfW MeVh

Google¶s Project Starline
GRRgOe haV iQWURdXced Whe ZRUOd WR PURjecW SWaUWOiQe, a bRRWh WhaW cUeaWeV a YideR caOO Zhich iV
e[SeUieQced aV if Whe RWheU SeUVRQ iV UeaOO\ ViWWiQg iQ fURQW Rf \RX. IW PaNeV a 3D PRdeO Rf Whe
SeUVRQ ViWWiQg iQ Whe bRRWh aQd PaSV Whe YideR RQWR iW. ThiV iV SURjecWed iQ Whe RWheU SeUVRQ¶V
SWaUOiQe bRRWh, RQ Whe 3D VcUeeQ. ThiV Za\ bRWh SeRSOe e[SeUieQce Whe RWheU aV 3 diPeQViRQaO
aQd UeaO. ThiV SURdXcW iV QRW cRPPeUciaOO\ aYaiOabOe \eW.

FigXUe 16: GRRgOe¶V PURjecW SWaUOiQe
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FigXUe 17: Be gRaO cRPSeWiWRUV

Meeting facilitator
The cXUUeQW Za\ cRPSaQieV WU\ WR iQYROYe Whe RQOiQe SaUWiciSaQWV iV WhURXgh Whe PeeWiQg faciOiWaWRU. He
RU Vhe VhRXOd iQcOXde Whe UePRWe aWWeQdeeV b\ aVNiQg WheP TXeVWiRQV RU haQdiQg WheP WXUQV. ThiV iV a
VROXWiRQ WhaW dReV QRW cUeaWe e[WUa cRVWV, bXW iW dReV QRW cUeaWe Whe eTXaO aQd QaWXUaO cRPPXQicaWiRQ
WhaW cRPSaQieV ZaQW.

Spread out
A cXUUeQW PeWhRd fRU cUeaWiQg eTXaO SaUWiciSaWiRQ fRU aOO PeeWiQg aWWeQdeeV, aV QaPed b\ PXOWiSOe
cRPSaQieV VSRNeQ WR dXUiQg Whe UeVeaUch ShaVe, iV VSUeadiQg RXW WhURXgh Whe Rffice aQd jRiQiQg Whe
PeeWiQg iQdiYidXaOO\. EYeU\ SaUWiciSaQW, ZheWheU iQ Whe Rffice RU aW hRPe, XVeV a OaSWRS WR jRiQ iQ. ThiV
cUeaWeV aQ eTXaO SOa\iQg fieOd dXUiQg Whe PeeWiQg, bXW eOiPiQaWeV aOO SRWeQWiaO beQefiWV a h\bUid PeeWiQg
caQ bUiQg. TheVe beQefiWV haYe beeQ diVcXVVed befRUe iQ chaSWeU 5.

Market gaps
HaYiQg aQaO\]ed cRPSeWiQg SURdXcWV aQd cRPSaQieV aOORZV PaUNeW gaSV WR be ideQWified. TheVe gaSV
aUe YiVXaOi]ed ZiWh Whe XVe Rf a PaUNeW gaS PaWUi[. The PRVW SURPiViQg PaUNeW gaS ZaV fRXQd b\
cRPbiQiQg Whe WZR a[iVVeV: IPPeUViYeQeVV aQd APRXQW Rf ORcaWiRQV jRiQiQg.

FigXUe 18: MaUNeW gaS high iPPeUViRQ, jRiQ aV iQdiYidXaOV
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The iPPeUViRQ a[iV defiQeV Whe degUee WR Zhich UePRWe SaUWiciSaQWV aUe YiVXaOO\ SUeVeQW aQd eTXaO WR
Whe SeRSOe iQ Whe URRP. CRPSaQieV OiNe CiVcR aQd AUUa\ TeOeSUeVeQce RffeU cRPSOeWe cRQfeUeQce
URRPV fRU high iPPeUViRQ. TheVe URRPV aUe hRZeYeU eQd SRiQWV iQ a cRdec V\VWeP, Zhich PeaQV
WheUe iV a ViQgOe cRQQecWiRQ beWZeeQ WZR VeW ORcaWiRQV. ThiV aOORZV SeRSOe WR jRiQ Whe PeeWiQg RQO\ aV
a gURXS fURP RQe Rf Whe WZR eQd SRiQWV. TheUe iV QR VROXWiRQ RQ Whe PaUNeW RffeUiQg SeRSOe WR jRiQ Whe
PeeWiQg iQ Whe Rffice fURP YaUiRXV ORcaWiRQV iQ Whe Rffice ecRV\VWeP.

AV diVcXVVed befRUe WheVe e[iVWiQg, high iPPeUViYe, cRdec V\VWePV aUe e[SeQViYe ($10.000+). TheUe
iV QR ViPiOaU VROXWiRQ aYaiOabOe fRU a ORZeU SUice SRiQW. ThiV bUiQgV XV WR Whe VecRQd PaUNeW gaS.

FigXUe 19: MaUNeW gaS high iPPeUViRQ ORZ SUice

OffeUiQg WheVe iPPeUViYe YideR cRQfeUeQciQg e[SeUieQceV aV USB V\VWePV iQVWead Rf cRdec caQ
aOUead\ gUeaWO\ UedXce Whe cRVWV.

AQRWheU SURPiViQg PaUNeW gaS ZaV fRXQd ZheQ fRcXVViQg RQ SURdXcWV WhaW VXSSRUW Uich
cRPPXQicaWiRQ. IQ Whe cRQWe[W Rf WhiV SURjecW Whe PeaQiQg Rf Uich cRPPXQicaWiRQ iV cRPPXQicaWiRQ
ZheUe PRUe iQfRUPaWiRQ iV WUaQVPiWWed aQd UeceiYed WhaQ jXVW YeUbaO aQd faciaO (aV VXSSRUWed b\
cXUUeQW eTXiSPeQW). ReceQWO\ VRPe WechQRORgieV VXSSRUWiQg Uich cRPPXQicaWiRQ ZeUe SXbOiVhed b\
GRRgOe aQd MicURVRfW. TheVe WechQRORgieV RffeU gUeaW SRWeQWiaO, bXW cRPe ZiWh a SUice Wag. BecaXVe
cRPSaQieV Rf aOO VhaSeV aQd Vi]eV aUe cXUUeQWO\ WUaQVfRUPiQg iQWR a h\bUid fRUP WheUe ZiOO be a
dePaQd fRU PRUe affRUdabOe SURdXcWV.

FigXUe 20: MaUNeW gaS Uich cRPPXQicaWiRQ affRUdabOe
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TheVe WhUee PaUNeW gaSV VhRXOd be cRQVideUed aV WRROV. The\ RffeU RSSRUWXQiWieV WhaW caQ be
OeYeUaged, bXW VhRXOd QRW OiPiW Whe ideaWiRQ SURceVV. IQ Whe ideaWiRQ chaSWeU iW ZiOO becRPe cOeaU if RQe
Rf WheVe PaUNeW gaSV caQ be SURfiWed fURP.

Innovation adoption
ThURXghRXW Whe \eaUV iQQRYaWiRQV haYe chaQged Whe Za\ Ze cROOabRUaWe UePRWeO\. AQaO\]iQg Whe
biggeVW iQQRYaWiRQV aQd dUiYeUV fRU chaQge heOSV iQcUeaVe Whe chaQceV Rf a VXcceVVfXO RSWiRQWiRQ Rf
Whe SURdXcW WR be deYeORSed.

IQ Whe bRRN DiffXViRQ Rf IQQRYaWiRQV (2003) fiYe chaUacWeUiVWicV Rf iQQRYaWiRQV aUe defiQed, Zhich aOO
iQfOXeQce Whe adRSWiRQ Rf Whe iQQRYaWiRQ.

1. Relative advantage
The UeOaWiYe adYaQWage UefeUV WR Whe Za\ Whe iQQRYaWiRQ iV SeUceiYed cRPSaUed WR Whe e[iVWiQg
VROXWiRQV. If WhiV iV VigQificaQWO\ beWWeU Whe QeZ SURdXcW ZiOO be adRSWed faVWeU.

2. Compatibilit\
The PRUe cRPSaWibOe Whe QeZ SURdXcW iV ZiWh e[iVWiQg facWRUV VXch aV YaOXeV, e[SeUieQceV aQd QeedV,
Whe beWWeU iWV adRSWiRQ ZiOO be.

3. Complexit\
If a SURdXcW iV difficXOW WR XQdeUVWaQd iW caQ be a hXUdOe iQ Whe adRSWiRQ Rf iW. IW iV iPSRUWaQW WR be aZaUe
Rf hRZ cRPSOe[ \RXU SURdXcW iV SeUceiYed b\ Whe XVeUV, aQd hRZ WhiV caQ be PiQiPi]ed.

4. Trialabilit\
TU\iQg RXW a SURdXcW caQ be a SRViWiYe cRQWUibXWRU WR Whe deciViRQ ZheWheU WR bX\ iW RU QRW. If VRPeWhiQg
iV QeZ SeRSOe Pa\ ZaQW WR WU\ iW RXW fiUVW.

5. Observabilit\
If Whe effecWV Rf aQ iQQRYaWiRQ aUe YiVibOe WR RWheUV WhiV heOSV XQdeUVWaQd Whe added YaOXe Rf Whe
SURdXcW aW a faVWeU Sace.

TheVe fiYe facWRUV caQ be XVed WR VcRUe Whe fiQaO cRQceSW. ThiV iV dRQe iQ chaSWeU 14.

Compan\ vision
WiWh aOO WhiV iQfRUPaWiRQ abRXW Whe PaUNeW, SURdXcWV aQd cRPSeWiWRUV a diUecWiRQ fRU Whe SURdXcW WR be
deYeORSed aQd Whe cRPSaQ\ WhaW ZiOO bUiQg iW WR PaUNeW caQ be fRUPXOaWed. The fiUVW YeUViRQ Rf Whe
cRPSaQ\¶V YiViRQ aQd PiVViRQ aUe:

Vison: A ZRUOd ZheUe fOe[ibiOiW\ aQd aXWRQRP\ fRUP Whe baViV fRU iQcUeaViQg cRPSaQ\ SeUfRUPaQce
aQd ePSOR\ee VaWiVfacWiRQ.

Mission: CRPSaQ\ X ZaQWV WR eQabOe QaWXUaO aQd eTXaO cRPPXQicaWiRQ beWZeeQ SaUWiciSaQWV fURP
diffeUeQW ORcaWiRQV iQ Whe Rffice ecRV\VWeP.

Conclusion
The PaiQ UeVeaUch TXeVWiRQV ZeUe:
1. What is the market si]e?
TAM: GORbaO YideR cRQfeUeQciQg PaUNeW:  14 biOOiRQ dROOaUV.
SAM: HaUdZaUe VegPeQW: 2.24 biOOiRQ dROOaUV.
SOM: ObWaiQabOe PaUNeW: 22.4 PiOOiRQ dROOaUV.

3. What competing products are out there?
PURdXcWV WhaW caQ cRPSOeWe Whe JRb TR Be DRQe aUe WY VcUeeQV, beaPeUV, OaSWRSV, iPPeUViYe YideR
cRQfeUeQciQg URRPV, cROOabRUaWiRQ VcUeeQV, URbRWic WeOeSUeVeQce deYiceV.
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4. What market gaps can be identified
ThUee PaUNW gaSV ZeUe ideQWified:

- High WeOeSUeVeQce [ JRiQ iQdiYidXaOO\
- High iPPeUViYeQeVV [ USB
- Rich cRPPXQicaWiRQ [ AffRUdabOe

The cRPSaQ\¶V YiViRQ aQd PiVViRQ aUe:
Vison: A ZRUOd ZheUe fOe[ibiOiW\ aQd aXWRQRP\ fRUP Whe baViV fRU iQcUeaViQg cRPSaQ\ SeUfRUPaQce
aQd ePSOR\ee VaWiVfacWiRQ.

Mission: CRPSaQ\ X ZaQWV WR eQabOe QaWXUaO aQd eTXaO cRPPXQicaWiRQ beWZeeQ SaUWiciSaQWV fURP
diffeUeQW ORcaWiRQV iQ Whe Rffice ecRV\VWeP.

Design goals
11. The SURdXcW haV WR RffeU aQ iPPeUViYe e[SeUieQce WhURXgh a USB SURdXcW.
12. The SURdXcW haV WR PeeW aV PaQ\ Rf Whe fiYe chaUacWeUiVWicV Rf iQQRYaWiRQV aV SRVVibOe (RRgeUV &
MaUVhaOO, 2003).
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Appendix 16.26: Target group research

Introduction
The chaOOeQgeV iQ h\bUid PeeWiQgV caQQRW be VROYed fRU eYeU\RQe aW Whe VaPe WiPe. IW iV iPSRUWaQW WR
deYeORS a VROXWiRQ aiPed aW a VSecific WaUgeW gURXS. AV a VWaUWXS iW iV aOVR cUXciaO WR fRcXV RQ \RXU eaUO\
adRSWeU. FURP WheVe eaUO\ adRSWeUV Whe SURdXcW caQ be VcaOed iQWR a OaUgeU cXVWRPeU baVe. IQ WhiV
chaSWeU Whe WaUgeW gURXS fRU Whe SURdXcW iV defiQed.

Method
Research questions

1. What is the target group for the product? (Main RQ)
2. Who are the earl\ adopters? (Main RQ)

Approach
DefiQiQg Whe WaUgeW gURXS aQd eaUO\ adRSWeUV iV aQ RQgRiQg SURceVV iQ Zhich iWeUaWiQg aQd OeaUQiQg iV
cUXciaO. BaVed RQ Whe iQfRUPaWiRQ aQd OeaUQiQgV gaWheUed XQWiO WhiV SRiQW defiQiWiRQV ZeUe Pade. The
gRaO iV WR cUeaWe cRQcUeWe defiQiWiRQV WhaW giYe a cRPSOeWe YieZ Rf Zhich cRPSaQieV aUe iQcOXded aQd
Zhich aUe QRW.

Crossing the chasm
A ZeOO NQRZQ WheRU\ fRU caWegRUi]iQg \RXU XVeUV RYeU WiPe iV Whe PRdeO b\ GeRffUe\ MRRUe (2014).
HeUe Whe caWegRUieV aUe Whe iQQRYaWRUV, eaUO\ adRSWeUV, eaUO\ PajRUiW\, OaWe PajRUiW\ aQd OaggaUdV. AV a
VWaUWXS \RX haYe WR XQdeUVWaQd ZhR \RXU iQQRYaWRUV aQd eaUO\ adRSWeUV aUe. TheVe aUe Whe SeRSOe
WhaW e[SeUieQce Whe SURbOeP Whe PRVW, aQd aUe ZiOOiQg WR WU\ RXW QeZ VROXWiRQV. The\ dR QRW caUe if Whe
SURdXcW haV VRPe fOaZV aQd if RWheUV aUe QRW XViQg iW \eW. TheVe XVeUV aUe abOe WR VigQificaQWO\
iQcUeaVe \RXU cXVWRPeU baVe, b\ cRQYiQciQg Whe eaUO\ PajRUiW\ WR VWaUW XViQg Whe SURdXcW. ThiV bUidge
beWZeeQ Whe eaUO\ adRSWeUV aQd Whe eaUO\ PajRUiW\ iV caOOed ³cURVViQg Whe chaVP´. DRiQg WhiV caQ be
VeeQ aV Whe biggeVW chaOOeQge fRU aQ\ iQQRYaWiRQ. The UXOe iV WhaW iQ RUdeU WR cURVV Whe chaVP, SeRSOe
fURP Whe eaUO\ PajRUiW\ Qeed aW OeaVW 5 fUieQdV ZhR UecRPPeQd Whe SURdXcW (SWaUWiQg GUeaWQeVV,
2019). ThiV giYeV WheP eQRXgh WUXVW aQd eQcRXUagePeQW WR becRPe a QeZ XVeU. ThiV VhRZV hRZ
iPSRUWaQW iW iV WR cUeaWe SRViWiYe e[SeUieQceV fRU Whe eaUO\ adRSWeUV.

FigXUe 21: CURVViQg Whe chaVP
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Target group
The WaUgeW gURXS defiQiWiRQ iV a d\QaPic deVcUiSWiRQ, iW caQ chaQge RYeUWiPe. AV \RX OeaUQ aQd iWeUaWe
\RXU defiQiWiRQ geWV beWWeU aQd beWWeU. WiWh WhiV Whe cRQYeUViRQ UaWeV VhRXOd aOVR geW beWWeU aQd beWWeU,
aV \RX VWaUW fiOWeUiQg RXW Whe ZURQg SRWeQWiaO cXVWRPeUV (LeaQ SWaUWXS CR., 2020). WiWh Whe cXUUeQW
OeaUQiQgV Whe fROORZiQg WaUgeW gURXS defiQiWiRQ haV beeQ Pade:

Medium and large h\brid companies with high emplo\ee autonom\ who frequentl\ have
interactive meetings with mid si]ed teams (4-10 people).

The PRVW iPSRUWaQW chaUacWeUiVWicV fRU Whe WaUgeW gURXS aUe OiVWed beORZ.

- Office ZRUN iQ Whe NQRZOedge iQdXVWU\
- The NQRZOedge iQdXVWU\ haV Whe higheVW UePRWe ZRUNiQg UaWe (EXURfRXQd & Whe IQWeUQaWiRQaO LabRXU Office,

2017).
- KQRZOedge cRPSaQieV: ³eQWeUSUiVeV ZheUe NQRZOedge aQd NQRZOedge-baVed SURdXcWV aUe

RffeUed WR Whe PaUNeW. The SURdXcWV aQd VeUYiceV caQ YaU\ fURP SOaQV WR SURWRW\SeV RU
PaVV-SURdXced SURdXcWV ZheUe R&D cRVWV aUe a OaUge SaUW. The ZRUN iQ NQRZOedge eQWeUSUiVeV
iV baVed RQ ePSOR\eeV' iQWeOOecWXaO VNiOOV aQd Whe WaVNV aUe QRW URXWiQe. (KQRZOedge eQWeUSUiVe,
2021).

- WRUN iQ Whe OabRXU iQdXVWU\ iV QRW VXiWabOe fRU UePRWe ZRUNiQg.
- WRUN ZiWh ORZ aXWRQRP\ aQd XVe Rf ICT haYe PiQiPaO XVe Rf UePRWe ZRUNiQg. SR dReV ZRUN ZheUe Sh\VicaO

SUeVeQce iV UeTXiUed (EXURfRXQd & Whe IQWeUQaWiRQaO LabRXU Office, 2017).

- MediXP aQd OaUge cRPSaQieV
- The cRPSaQ\ QeedV WR haYe a bXdgeW WR VROYe Whe SURbOeP.
- MediXP cRPSaQieV = 40 - 250 ePSOR\eeV
- LaUge cRPSaQieV = 250+ ePSOR\eeV (³SPaOO aQd MediXP-Si]ed EQWeUSUiVeV´, 2021)

- CRPSaQieV ZiWh high ePSOR\ee aXWRQRP\
- WiWh high fUeedRP Rf chRice ZheQ WR ZRUN aQd fURP ZheUe.

- CRPSaQieV WhaW ZRUN iQ WeaPV aQd cROOabRUaWe fUeTXeQWO\. (1+ WiPeV a ZeeN)
- JRbV WhaW aUe PRVWO\ iQdiYidXaO (VaOeV fRU e[aPSOe) caXVe OiWWOe SURbOePV iQ cRPPXQicaWiRQ aQd

cROOabRUaWiRQ. (IQWeUYieZV)

- CRPSaQieV / TeaPV WhaW dR fUeTXeQW geQeUaWiYe PeeWiQgV
- OQe-Za\, URXWiQe aQd XSdaWe PeeWiQgV aUe eaV\ WR dR UePRWeO\ aQd h\bUidO\. (IQWeUYieZV)
- GeQeUaWiYe PeeWiQgV, RQeV ZiWh bacN-aQd-fRUWh cRPPXQicaWiRQ aQd a d\QaPic cRQYeUVaWiRQaO fORZ, aUe

haUdeU WR dR ZiWh RQOiQe aWWeQdeeV jRiQiQg iQ. (IQWeUYieZV)

AV Whe OaVW bXOOeW SRiQW VXggeVWV, Whe W\Se Rf PeeWiQg beiQg dRQe aOVR iQfOXeQceV ZheWheU Whe SURbOePV
aUe e[SeUieQced RU QRW. TR ]RRP iQ a biW PRUe RQ ZhaW PeeWiQg SURSeUWieV caXVe Whe SURbOePV WR be
PRUe VigQificaQW VRPe aUe OiVWed beORZ.

Target meetings:
- MeeWiQgV ZiWh SaUWiciSaQWV iQ- aQd RXWVide Rf Whe Rffice.

- The SURdXcW iV aiPed aW VXSSRUWiQg h\bUid iQWeUacWiRQ.
- MeeWiQgV ZiWh a high iQWeUacWiRQ aQd iQWeUUXSWiRQ UaWe (GeQeUaWiYe PeeWiQgV).
- MeeWiQgV ZiWh QR UighW RU ZURQg cRQcOXViRQ

- GaUaX eW aO. (2001) fRXQd WhaW Whe XVeUV Rf hiV YiVXaO YideR cRQfeUeQciQg V\VWeP e[SeUieQced PRVW YaOXe iQ
PeeWiQgV WhaW UeTXiUe diVcXVViRQ aQd haYe QR cRUUecW cRQcOXViRQ.

- MeeWiQgV ZiWh 4-10 SaUWiciSaQWV.
- IQ a PeeWiQg ZiWh 2-3 SaUWiciSaQWV iW iV UeOaWiYeO\ eaV\ WR NeeS eYeU\RQe iQYROYed.
- MeeWiQgV ZiWh PRUe WhaQ 10 SaUWiciSaQWV aUe eYeQ haUdeU WR dR h\bUidO\, bXW UeTXiUe VROXWiRQV VSecificaOO\

deYeORSed fRU WhiV VcaOe Rf gURXS iQWeUacWiRQ.
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9.5 Earl\ adopters
WiWhiQ WhiV WaUgeW gURXS WheUe aUe cRPSaQieV aQd ePSOR\eeV WhaW VWUXggOe PRUe ZiWh Whe chaOOeQgeV iQ
h\bUid PeeWiQgV WhaQ RWheUV. TheVe SeRSOe aUe deVcUibed iQ Whe fROORZiQg eaUO\ adRSWeU defiQiWiRQ:

Medium si]ed Dutch companies in the target group that are inexperienced with h\brid
working.

ThiV defiQiWiRQ ZiOO VRRQ be iWeUaWed RQ ZheQ Whe SURdXcW iV SiWched aQd SiORWed ZiWh Whe fiUVW cXVWRPeUV.
The PRVW iPSRUWaQW chaUacWeUiVWicV fRU Whe eaUO\ adRSWeUV aUe OiVWed beORZ.

- YRXQg SURfeVViRQaOV
- YRXQg ePSOR\eeV caUe PRUe abRXW WheiU iPSUeVViRQ aQd added YaOXe. The\ ZaQW WR bXiOd WheiU caUeeU, geW

SURPRWed aQd bXiOd a QeWZRUN. OOdeU ePSOR\eeV RfWeQ haYe higheU fXQcWiRQV aQd haYe aOUead\ SURYeQ WheiU
ZRUWh (HRffRZeU, 2020).

- CRPSaQieV iQ Whe NeWheUOaQdV
- CRPSaQieV ZiWh UeOaWiYeO\ high VhaUeV Rf ePSOR\eeV XViQg UePRWe ZRUNiQg aUe FiQOaQd, JaSaQ, Whe

NeWheUOaQdV, SZedeQ aQd Whe US (EXURfRXQd & Whe IQWeUQaWiRQaO LabRXU Office, 2017).
- IW iV eaVieU WR VWaUW a cRPSaQ\ iQ \RXU RZQ cRXQWU\.

- JRbV WhaW aUe iQe[SeUieQced ZiWh h\bUid ZRUNiQg
- JRbV WhaW haYe aOZa\V beeQ h\bUid (VaOeV, VRfWZaUe) e[SeUieQce OeVV SURbOePV ZiWh h\bUid ZRUNiQg.

(IQWeUYieZV). If Whe\ UeceQWO\ VWaUWed dRiQg VR, RU RQO\ did iW VSRUadic iQ Whe SaVW, Whe\ aUe e[SeUieQciQg Whe
SURbOePV PRUe iQWeQVeO\.

- RePRWe ZRUNiQg iV fUeTXeQWO\ XVed iQ VecWRUV VXch aV IT, fiQaQciaO VeUYiceV, geQeUaO VeUYiceV aQd SXbOic
adPiQiVWUaWiRQ (EXURfRXQd & Whe IQWeUQaWiRQaO LabRXU Office, 2017).

- MediXP Vi]ed cRPSaQieV
- UViQg a SURdXcW WhaW haV QR e[iVWiQg cXVWRPeU baVe \eW, aQd WhaW iV QRW fURP a ZeOO NQRZQ aQd WUXVWed

cRPSaQ\, caQ be cRQVideUed aV a UiVN b\ Whe fiUVW XVeUV. IQ OaUge cRPSaQieV WheUe aUe VWUicW SURWRcROV fRU
QeZ SURdXcWV, aQd Whe deciViRQ PaNeUV aUe haUd WR cRQWacW. WiWh PediXP Vi]ed cRPSaQieV WUXVW caQ be
bXiOW ZiWh Whe deciViRQ PaNeUV aQd Whe UiVN WaNeQ iV VPaOOeU.

9.6 Conclusion
The PaiQ UeVeaUch TXeVWiRQV ZeUe:
1. What is the target group for the product?
MediXP aQd OaUge h\bUid cRPSaQieV ZiWh high ePSOR\ee aXWRQRP\ ZhR fUeTXeQWO\ haYe iQWeUacWiYe
PeeWiQgV ZiWh Pid Vi]ed WeaPV (4-10 SeRSOe).

2. Who are the earl\ adopters?
MediXP Vi]ed DXWch cRPSaQieV iQ Whe WaUgeW gURXS WhaW aUe iQe[SeUieQced ZiWh h\bUid ZRUNiQg.

9.7 Design goals
13. The SURdXcW QeedV WR be aiPed aW PediXP aQd OaUge h\bUid cRPSaQieV ZiWh high ePSOR\ee
aXWRQRP\ ZhR fUeTXeQWO\ haYe iQWeUacWiYe PeeWiQgV ZiWh Pid Vi]ed WeaPV (4-10 SeRSOe).
14. The SURdXcW haV WR be iQWURdXced aW PediXP Vi]ed DXWch cRPSaQieV iQ Whe WaUgeW gURXS WhaW aUe
iQe[SeUieQced ZiWh h\bUid ZRUNiQg.
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Appendix 16.27: Business Model Canvas
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Appendix 16.28: Design Brief
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Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -

Improving hybrid working in the office ecosystem of the future

18 01 2021 07 06 2021

Since the beginning of 2020 our lives have been turned upside down by the outbreak of COVID-19. Our 
current new lifestyles will open our eyes to new possibilities and opportunities we previously ignored or 
neglected. One of these new opportunities is remote working. 

Although remote working is not at all a new phenomenon, the amount of companies allowing their 
employees to work remotely permanently is expected to increase because of the recent events (see figure 
1). A large driver in this change is the employee demand. Remote work, which means working from outside 
the office, results in higher employee satisfaction caused by higher autonomy and lower work life conflict.
[3]

My vision on the future of work is based around the concept of hybrid working. Since remote working 
comes with both pros and cons, hybrid working is expected to increase in popularity. This future of work 
requires an office ecosystem; no longer will the office be the sole location for a company's operations. 
Companies will create a network of different locations and experiences, supporting convenience, 
functionality and wellbeing, while optimizing connection, innovation, collaboration and learning. [4]

Products aimed at supporting hybrid working styles will need to take into account the needs and wishes 
from the company and the employee. With this it is important to take into account factors like role, 
personality, company size and industry. A one-size-fits-all solution will most likely not be possible, choices 
have to be made in what target group to focus on. 
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introduction (continued): space for images

image / figure 2:

image / figure 1: Companies adpoting remote work permanently

Project planning visual (in addition to Gantt Chart)
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

Current research shows the biggest problems experienced with remote work are: 1) losing out on personal 
connections, 2) mental disadvantages, 3) no clear distinction between work & private live and 4) less 
innovation & creativity. [1, 2, 3, 6]

This information serves as input for the, mainly, future scenario: hybrid working. More research has to be 
done to test problem hypotesis 1 (Research Question: What problem is caused by hybrid working?):
Hybrid working reduces the quality of hybrid communication* between coworkers in the office ecosystem.
*Hybrid communication happens when part of the participants are remote and part in the office.
 
This will reduce employee satisfaction, retention and engagement [4] and negatively impact creativity and 
innovation, and learning and development. [3] These effects concern not only the employee, who is the 
end user of the product, but also the management, who is the paying customer.

If problem hypothesis 1 is true, problem hypothesis 2 will be tested:
Bad quality in hybrid communication is caused by a low social presence of remote participants. 

If problem hypothesis 2 is true, the solution hypothesis will be tested (see Assignment). If a hypothesis 
turns out false, the research results will be used to define a different answer to the research question.

For the solution the target group is corporates who frequently meet, have 100+ employees and plan on 
working hybrid in the future.

The research phase will be focussed on finding a problem and its cause in hybrid working (hypothesis: bad 
quality of hybrid communication, caused by low social presence), the design phase will be focussed on 
finding an effective solution through prototyping and testing. The purpose of the hypotheses defined in this 
brief is to give initial focus in the project phases, if another direction proves more promising it will be chosen.  

Solution hypothesis: A higher social presence* for remote participants in hybrid communication will 
increase the quality of communication. 
*Social presence is “the degree to which a person is perceived as ‘real’ in mediated communication”.[5]

If the solution hypothesis is untrue, other solutions will be explored through ideation and testing. 

The research will be focussed on the future of work, hybrid working and social connection.

The solution
- has to improve the quality of hybrid communication;
- can be a product or service;
- has to suit the future of work;
- will be focussed on in-office work;
- has to be functional in different company sizes;
- will be offered in a subscription model (to match company budget)

The goal is to end the project with a problem solution fit and MVP. 
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -18 1 2021 7 6 2021

In this project the Lean Startup will be used as the main methodology. This means all unvalidated 
knowledge is defined as a hypothesis, and is not perceived as true until experimentation proves it is. 
Some of the experiments are already defined and given place in the Gantt Chart, others will result from 
learnings and choices during the project. The experiment cards for the experiments planned under 
3. Prototyping & Testing are shown on the right. 

In order to get a first overview of what phases are needed in the project, and what results are needed 
along the way, a visual representation of the planning was made. This drawn-out visual overview can be 
seen in figure 2 on page 4.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

During the final year of my Bachelor I started developing an interest in Startups and entrepreneurship. I 
find the journey of starting and growing a company very fascinating and exciting. I used my Masters to 
further develop my knowledge and experience in this area; I did an internship at a YesDelft! Startup and 
had a go at building my own company during the elective Build Your Startup. In my free time I started 
reading articles, buying books and watching videos on the topic of entrepreneurship. With the graduation 
project as final project in my Master education I want to grab the opportunity to build an innovative product 
with the potential of starting a new company. This means the product has to be feasible, desirable and 
viable. There should also be an identified market gap, together with proven purchase intent by the target 
group.

Since my focus has been on tech Startups, I have been looking for an opportunity for a technological 
solution to a new problem. With the COVID-19 pandemic stirring up every industry I saw my options 
decline, until I realized new unsolved problems were reaching the surface in many areas. When learning 
about Startups many workflows and methods caught my interest. Now, in the context we are currently 
living in, and the context we will be living in in the future, new and adapted workflows are required; the 
perfect opportunity for new products. 

My learning goals are:
-   User research: Learning how to develop a deep understanding of the user and its context.
-   Business potential: Developing a business model around the product, and assessing whether the 
business can be profitable.
-   Payment intent: Testing whether the target group would actually pay for the solution being developed.

Sources:
1)   Buffer & AngelList. (2020, februari). State of Remote Work 2020. Buffer. https://lp.buffer.com/state-of-
remote-work-2020
2)   Cushman & Wakefield. (2020, maart). The Future of Workplace.
3)   Cushman & Wakefield & Center for Real Estate and Urban Analysis. (2020a, oktober). Purpose of 
place; history and future of the office. Cushman & Wakefield.
4)   Cushman & Wakefield & Center for Real Estate and Urban Analysis. (2020b, december). Workplace 
ecosystems of the future. Cushman & Wakefield.
5)   Cobb, S. (2009). Social Presence and Online Learning: A Current View from a Research Perspective. 
Journal of Interactive Online Learning, 241–254. https://www.ncolr.org/jiol/issues/pdf/8.3.4.pdf
6)   Hodder, A. (2020). New Technology, Work and Employment in the era of COVID‐19: reflecting on 
legacies of research. New Technology, Work and Employment, 35(3), 262–275. https://doi.org/10.1111/
ntwe.1217
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