Online Mode, Links will be Shared
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Humanizing Work and Work Environment
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Day
1 (December 1, 2021)
'D\ 'HFHPEHU
,QDXJXUDWLRQ 

6HVVLRQ
6HVVLRQ&KDLU
3URI'HENXPDU&KDNUDEDUWL
&R&KDLU
3URI3UDNDVK'KDUD

6HVVLRQ6HVVLRQ&KDLU

/HDGOHFWXUHUDQG6HVVLRQ&KDLU
3URI0RKDPPDG0X]DPPLO

6HVVLRQ6HVVLRQ&KDLU

/HDGOHFWXUHUDQG6HVVLRQ&KDLU
3URI1DQGLWD%KDWWDFKDU\D

6HVVLRQ6HVVLRQ&KDLU

/HDGOHFWXUHUDQG6HVVLRQ&KDLU
'U/36LQJK

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U.H\XU6RUDWKLD

'HFHPEHU6HVVLRQ+DOO

6FKHGXOH









+::(,QDXJXUDO$GGUHVVHV

/XQFK%UHDN 

$XWKRU V 6SHDNHU V
-RVHSK2UODQGR*RPHV
Jose Orlando Gomes
<XVKL)XMLWD
$.*DQJXOL
3.1DJ
$PLWDEK'H
$PDUHVK&KDNUDEDUWL
$PLW5D\
.DWKOHHQ0RVLHU

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO

6FKHGXOH

&RGH

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
$VVHVVPHQWRI3RVWXUDO'LVFRPIRUWLQ3UHVHQWDQG0RGLILHG'ULOOLQJ
0RKDPPDG0X]DPPLO
0HWKRGV
6XELU'DQGD6RXP\D6DUNDU
%5$.,1*7KH0RVW6WUHQXRXV7DVNRI/RFRPRWLYH'ULYLQJ
%LNDVK%HSDUL.DO\DQEUDWD6DKD
%DOHQGUD1DWK/DKLUL
6WXG\RIWKHHIIHFWRIZRUNHUFKDUDFWHULVWLFVRQPD[LPXP
6DPDQ$KPDG0RKDPPDG
DFFHSWDEOHZHLJKWRI/LIW
0X]DPPLO
:RUNDQG)DWLJXH 0RGLI\LQJWKH5HYLVHG1,26+/LIWLQJ(TXDWLRQLQWKH3UHVHQFHRI 1DGHHP$KPDG0RKDPPDG
1RLVH
0X]DPPLO6DPDQ$KPDG
6RXP\DMLW'DV6XMLW3DWUD6XELU
:RUNLQJ3RVWXUH(YDOXDWLRQRI%XV'ULYHUVXVLQJ&0'4DQG
'DQGD%LYDVK0DOOLFN$YLVKHN
58/$7HFKQLTXH
3DQGH\
$QDO\VLVDQGLPSURYHPHQWRIZRUNLQJSRVWXUHVLQFDUJRVHFXULQJ
SURFHVVGXULQJRXWERXQGVKLSPHQWE\XVLQJGLIIHUHQW(UJRQRPLFV 5DKXO%KRVDOH06XQLO.XPDU
WRROVDQGVRIWZDUH



//



3



3



3



3



3

6FKHGXOH


&RGH
//



3



3



3



(



3

6FKHGXOH

&RGH



//



3



3



3



3



3

6FKHGXOH

&RGH



3

9LUWXDO5HDOLW\UHGXFLQJFRJQLWLYHORDGLQ7UDYHO3ODQQLQJ



3

$QDO\VLVRI%RG\*HVWXUHV(OXFLGDWHGWKURXJK(OLFLWDWLRQ6WXG\IRU
3UL\D*DQDSDWKL.H\XU6RUDWKLD
1DWXUDO/RFRPRWLRQLQ9LUWXDO5HDOLW\



3



3



3



3

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

0XVFXORVNHOHWDO
'LVRUGHU

7LWOH
'HVLJQHOHPHQWVLQHGXFDWLRQDOWR\VLQXVDELOLW\SHUVSHFWLYH

$XWKRU V 6SHDNHU V
1DQGLWD%KDWWDFKDUU\D
&HOHVWLQ-HUDOG$6DVYDW6D\HH
$TXHVWLRQQDLUHDQDO\VLVIRUFXVWRPL]LQJELF\FOHGHVLJQEDVHGRQ
5DP55LWKDQL$6.DQDJDVDEDL
PXVFXORVNHOHWDOGLVRUGHUGLVFRPIRUWOHYHO
$GDODUDVX
³,QFLGHQFHVRI06'V3UHYDOHQW$PRQJWKH,QGLJHQRXV:RPHQ
%LMR\OD[PL%KX\DQ1DQGLWD
,QYROYHGLQ3HWW\7UDGLQJLQ$VVDP´
%KDWWDFKDU\\D
$VVHVVPHQWRI&RQVWUXFWLRQ:RUNHUV¶0XVFXORVNHOHWDO'LVRUGHUV $EKLVKHN7ULYHGL3DUWK3DWHO
5LVNXVLQJ4XLFN([SRVXUH&KHFNWRRO
6KDLO3UDWDS6LQJK'$3DWHO
$QHUJRQRPLFGHVLJQRIZKHHOFKDLUIRUSDUDSOHJLFSHUVRQ
1LD]$6DODPDQG6$%LQRRVK
0XVFXORVNHOHWDO3DLQH[SHULHQFHGE\WKH0DUEOH&XWWLQJZRUNHUVLQ 9DVKLPD9HHUNXPDU1HHUMD
0DUEOH,QGXVWULHVDW.LVKDQJDUK'LVWULFW5DMDVWKDQ
-DLVZDO

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

3URGXFWDQG
3URGXFWLYLW\

7LWOH
$XWKRU V 6SHDNHU V
5HVSLUDWRU\6\PSWRPVLQ%ULFN.LOQ:RUNHUV$SUH±&29,'
/36LQJK
6WXG\LQ,QGLDQ8QRUJDQL]HG6HFWRU
3RWHQWLDOEHQHILWVRIFRUSRUDWHVRFLDOUHVSRQVLELOLW\ &65 LQWKH
9LJQHVKNXPDU&KHOODSSD
FRQVWUXFWLRQLQGXVWU\
*U]HJRU]*LQGD8UPL6DOYH
(IIHFWVRIEXLOWHQYLURQPHQWDWWULEXWHVRQZRUNSODFHSV\FKRORJ\ 
1LYLD-DLQ
SURGXFWLYLW\
'HVLJQDQG'HYHORSPHQWRI+DQG7RROVIRU0HWDO+DQGLFUDIWLQ .LUDQ.XPDUL0DKDWR3UDWXO
&RQWH[WRI$GRSWLRQ
&KDQGUD.DOLWD
73ULWKYL.LUDQ$YDQWLND9HUPD
$6PDUW&RPSDFW.LWFKHQOD\RXWWRRSWLPL]HVSDFHXWLOL]DWLRQ
6RQDO$WUH\D
3DULPDODP3DUDPDVLYDP
3DGPDQDEKDQ.DOLDSSDQ
$QDO\VLVRIWUDQVSODQWLQJDFWLYLW\XVLQJ6XUIDFHHOHFWURP\RJUDSK\
1DOODNXUXPEDQ%DOX/RJHVZDUL
+DULKDUDQ$ELQD\D6

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO
7UDFN

'HVLJQ$SSOLFDWLRQ

7LWOH

$XWKRU V 6SHDNHU V
$DQFKDO.ULVKQD7XVKDU$PLQ
7DQPD\HH3XQWDPEHNDU

6RXQGGHVLJQLQFLQHPDWLFYLUWXDOUHDOLW\$6WDWHRIWKHDUWUHYLHZ +LWHVK&KDXUDVLD0DQRM0DMKL
$XVHUFHQWHUHGFRPSDULVRQRIQRYHOW\DQGW\SLFDOLW\LQSURGXFW
GHVLJQVXVLQJSLFWRULDODQGDXJPHQWHGUHDOLW\ $5 UHSUHVHQWDWLRQ
$Q(PSLULFDO6WXG\RQ&RJQLWLYH,PSDUWPHQWRI.QRZOHGJHLQ
&KLOGUHQWKURXJK$XJPHQWHG5HDOLW\
/HDUQLQJ,QGLDQ&ODVVLFDO'DQFH)RUPVZLWKWKH+HOSRI
$XJPHQWHG5HDOLW\ $5 $SSOLFDWLRQ

5DPEDUGKDQ.'KDQDQMD\6LQJK
%LVKW
6DQGLSDQ%KDWWDFKDUMHH%KDVNDU
6DKD
6XGDNVKLQD&KRXGKXU\$QLUEDQ
&KRZGKXU\

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U3UDELU0XNKRSDGK\D\
DQG
'U'HED\DQ'KDU

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U3DUDJ9\DV

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO

6FKHGXOH

&RGH



//

7UDFN

7LWOH
(UJRQRPLF,VVXHVLQWKHVFKRROHQYLURQPHQWIRUHQKDQFHG
SURGXFWLYLW\

$XWKRU V 6SHDNHU V



3

3KRWRJUDSK\LVD7RRORI6RFLDO$ZDUHQHVV



3

(UJRQRPLFVWXG\LQLQIRUPDWLRQV\VWHPGHVLJQRIWZRPDMRUUDLOZD\ -LJ\DVD3DWDQNDU6X\DVK.ULVKQD
SODWIRUPVRI,QGLD
6DQJHHWD3DQGLW5DMDW.DPEOH



3



3



3



(

6FKHGXOH

&RGH



//



3



3



(



(



3



3

3UDELU0XNKRSDGK\D\
%DSSD'DV'HENXPDU
&KDNUDEDUWL

1DY\DVKUHHV6KLYDQJL9DVKLVWK
:ULFKD0LVKUD
'HVLJQ$SSOLFDWLRQ
6KXUXWKL9.HHUWKDQD.6XGKD
DQG&RPPXQLFDWLRQ
(QDEOLQJ6LJQ/DQJXDJH5HFRJQLWLRQ)HDWXUHLQ9LGHR
0,EUDKLP%DGKXVKD8
&RQIHUHQFLQJ
9LMD\DODNVKPL09LJQDUDM
$QDQWK9
6KLYDP.XPDU6LQJK'KDQDQMD\
7KHHIIHFWVRIWUDLQLQJZLWKWZRVPDUWSKRQHJDPHVEDVHGRQ6WURRS 6LQJK%LVKW
6ZHHW\%DUGKDQ6D\DQWLND
0DNLQJWKH)XUQLWXUH¶V'HVLJQ,QFOXVLYHIRU2EHVHLQ+(,V$
6DKD$\DQD'DV6DQWDQX'H
6WXG\LQ%HQJDOHH)HPDOHV
1HHSD%DQHUMHHDQG6KDQNDUDVKLV
0XNKHUMHH
*DPH$GGLFWLRQDQG*DPH'HVLJQ$6WXG\EDVHG&DQG\&UXVK
6DJDSOD\HUV

'HFHPEHU3DUDOOHO6HVVLRQ)   +DOO
7UDFN

7LWOH
6WDQGDUG,QGLDQ-HZHOOHU\:RUNEHQFK$SSOLHG(UJQRPLFVLQWKH
'RPDLQ
'HYHORSPHQWRIVFDOHIRUDVVHVVLQJRFFXSDWLRQDOKHDOWKKD]DUGVLQ
SRVWKDUYHVWDFWLYLWLHV 2++3$VFDOH
)RXUWK9HQWULFOH&RPSUHVVLRQ &9 DVD0HWKRGIRU6WUHVV
0DQDJHPHQW

$XWKRU V 6SHDNHU V
3DUDJ9\DV

0LUD.DOLWD5XSOHNKD%RUDK
1DQGLWD%KDWWDFKDU\\D
3UDJKRVK&KKHWUL7LUWKDQNDU
*KRVK
(UJRQRPLF7RROV
'%KDQX3UL\D0XUDOL
0XVFOH$FWLYLW\DQG3RVWXUDO$QDO\VLVZKLOH8VLQJ6PDUWSKRQH
DQG7HFKQLTXHV
6XEUDPDQL\DP
(UJRQRPLF(YDOXDWLRQRI6WXGHQWV3RVWXUHRQ/DWKH0DFKLQHXVHG 6XGKDUVKDQ16KUH\DV09LQD\
LQ /DE E\ 58/$ PHWKRG
. % . 6 5DYL
3RVWXUDO$VVHVVPHQWRI,QGLDQ)ORRU7LOHUV XVLQJ2:$65(%$ 0DQRMJDMEKL\H'HEDPDO\D
(5,1DQG:(5$0HWKRGV
%DQHUMHH6DXUDY1DQGL
4XDQWLILFDWLRQRI1HXURVLJQDOVIRU0DWKHPDWLFDO0RGHO
5RKLW.XPDU5DMHVKNXPDU
'HYHORSPHQWRI0XVFOH)DWLJXHIURP,QH[SHULQFHGZRUNH
3DUYHHQ.DOUD$QNLW.XPDU

7HD%UHDN 

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
3URI*0DGKDQ0RKDQ
DQG
'U$EKLVKHN6ULYDVWDYD

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
3URI$.'DV

6HVVLRQ6HVVLRQ&KDLU

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO

6FKHGXOH

&RGH



/

7UDFN



3



3



3



3



3

6FKHGXOH

&RGH



3



3



3



3



3



3

6FKHGXOH

&RGH



3

(\HWUDFNLQJWRHYDOXDWHWKH8VDELOLW\RI8VHU,QWHUIDFHV



3

0XVFXORVNHOHWDO'LVFRPIRUWIDFHGE\,QWHULRU'HVLJQ6WXGHQWV
GXULQJ2QOLQH/HDUQLQJ

(QYLURQPHQWDO
6WUHVVRUVDQG
(UJRQRPLFV

7LWOH
$XWKRU V 6SHDNHU V
(UJRQRPLF)UDPHZRUNWR0LWLJDWH3K\VLFDO5LVNVLQ0DQXIDFWXULQJ
*0DGKDQ0RKDQDQG3$VKRN
,QGXVWU\
'LJLWL]HG9LVXDO)DWLJXH'HWHFWLRQIRU+XPDQL]LQJ'LJLWDO:RUN
3UHULWD.DOUDDQG9LQRG.DUDU
(QYLURQPHQWV
7KHUPDO3HUIRUPDQFHRI*UHHQ5RRIDQG&RQYHQWLRQDO5RRILQWKH 5HEHFFD9DUJKHVH$PDODQ
ZDUPKXPLGFOLPDWHRI,QGLD
.DXVKLN
(YDOXDWLQJ,QGRRUDQG2XWGRRU7KHUPDO&RPIRUW3DUDPHWHUV
0G6DUIDUD]$ODP8UPL5DYLQGUD
$IIHFWLQJ:RUN(QYLURQPHQWRI5DLOZD\3DQWU\&DU
6DOYH
$QDVVHVVPHQWRIVHDVRQDOYDULDWLRQVRQGXVWH[SRVXUHIRU0LQH
1LNKLO.XONDUQL+DULVK%DUHZDU
RSHUDWRUVRI&HQWUDO,QGLD
.UXQDO/LQJD\DW
5ROHRI'HVLJQ&RQWURO,QWHUYHQWLRQVLQ$PHOLRUDWLQJ+RW6WUHVVIXO 0LODS6KDUPD106XUL6XPDQ
7KHUPDO:RUN$PELHQFH$5HYLH
.DQW

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

3URGXFWDQG
3URGXFWLYLW\

7LWOH
$XWKRU V 6SHDNHU V
2SWLPDO'HVLJQRI&XVWRPL]HG$QNOH)RRW2UWKRVLVIRU'URS)RRW 5RKLW.XPDU5DMHVKNXPDU
3DWLHQWV
3DUYHHQ.DOUD5DMHVK0DGDQ
'HHSDQND6DLNLD3UDNDVK.XPDU
'HVLJQ'HYHORSPHQWDQG3HUIRUPDQFH(YDOXDWLRQRI)RRWRSHUDWHG1D\DN.HVDYDQ5DGKDNULVKQDQ
(OHSKDQWDSSOH&RUHFXWWHU
-DYHG$NKWDU%DUEKXL\D6DQGLS
0DQGDO
$EKLVKHN6LQJK3UDWXO&KDQGUD
0XOWLSXUSRVH/RZFRVWHOHFWULFLW\IUHHFROGVWRUDJHFXPYHQGLQJ
.DOLWD*XUGHHS6LQJK5DNVKD
FDUWIRUYHJHWDEOHDQGIUXLWYHQGRUV
6LQJK
0DULO\Q6XSUL\D$OEHUW
8VHUDQGPDUNHWUHVHDUFKZLWKSURSRVHGFRQFHSWVIRUFHLOLQJIDQ
6XGDUVKDQ.DWWL$UXQDFKDODP
GXVWFOHDQLQJ
0XWKLDK
,PSDFWRIVHOHFWGHVLJQFKDUDFWHULVWLFVLQIRRGSDFNDJLQJRQ
'U1HHSD%DQHUMHH'U6DQGLSDQ
FRQVXPHUEHKDYLRU$VWXG\RQ(OGHUO\SRSXODWLRQLQ.RONDWD
&KDWWHUMHH'U60XNKHUMHH
$QLPSURYHG8VHU,QWHUIDFHIRUHQDEOLQJ6PDUWDFFHVVXVLQJ/RZ
6KDLYL.DQW'U6DL3UDVDG2MKD
FRVW45EDVHGV\VWHPV

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH

$XWKRU V 6SHDNHU V
0RRQW\%DUXDK1DQGLWD
%KDWWDFKDU\\D6RXJDWD
.DUPDNDU%LJKQD1D\DN
+LPDQL6KDK

6HVVLRQ&KDLU
3URI$.'DV

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
3URI&.3UDGKDQ

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
6KHHWDO0*RNKDOH

6HVVLRQ6HVVLRQ&KDLU



3



3



3



3



3

6FKHGXOH

&RGH



3



3



3



3



3



3

6FKHGXOH

&RGH



3



3



3



3



3



3

6FKHGXOH

&RGH



/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U%KDVNDU6DKD
DQG
3URI'HYDVKLVK6HQ






6HVVLRQ6HVVLRQ&KDLU

6FKHGXOH



/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6DPUDW'HE






3URGXFWDQG
3URGXFWLYLW\

'HHSDQND6DLNLD3UDNDVK.XPDU
'HVLJQ'HYHORSPHQWDQG3HUIRUPDQFH(YDOXDWLRQRI)RRWRSHUDWHG1D\DN.HVDYDQ5DGKDNULVKQDQ
(OHSKDQWDSSOH&RUHFXWWHU
-DYHG$NKWDU%DUEKXL\D6DQGLS
0DQGDO
$EKLVKHN6LQJK3UDWXO&KDQGUD
0XOWLSXUSRVH/RZFRVWHOHFWULFLW\IUHHFROGVWRUDJHFXPYHQGLQJ
.DOLWD*XUGHHS6LQJK5DNVKD
FDUWIRUYHJHWDEOHDQGIUXLWYHQGRUV
6LQJK
0DULO\Q6XSUL\D$OEHUW
8VHUDQGPDUNHWUHVHDUFKZLWKSURSRVHGFRQFHSWVIRUFHLOLQJIDQ
6XGDUVKDQ.DWWL$UXQDFKDODP
GXVWFOHDQLQJ
0XWKLDK
,PSDFWRIVHOHFWGHVLJQFKDUDFWHULVWLFVLQIRRGSDFNDJLQJRQ
'U1HHSD%DQHUMHH'U6DQGLSDQ
FRQVXPHUEHKDYLRU$VWXG\RQ(OGHUO\SRSXODWLRQLQ.RONDWD
&KDWWHUMHH'U60XNKHUMHH
$QLPSURYHG8VHU,QWHUIDFHIRUHQDEOLQJ6PDUWDFFHVVXVLQJ/RZ
6KDLYL.DQW'U6DL3UDVDG2MKD
FRVW45EDVHGV\VWHPV

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH

(\HWUDFNLQJWRHYDOXDWHWKH8VDELOLW\RI8VHU,QWHUIDFHV

$XWKRU V 6SHDNHU V
0RRQW\%DUXDK1DQGLWD
%KDWWDFKDU\\D6RXJDWD
.DUPDNDU%LJKQD1D\DN

0XVFXORVNHOHWDO'LVFRPIRUWIDFHGE\,QWHULRU'HVLJQ6WXGHQWV
+LPDQL6KDK
GXULQJ2QOLQH/HDUQLQJ
,PSDFWRIZRUNUHODWHGIDFWRUVRQPXVFXORVNHOHWDOGLVFRPIRUW
5HFHQW7UHQGVDQG
-DLWD0RQGDO7LUWKDQNDU*KRVK
DPRQJWKHUXUDOKRXVHZLYHVLQFHQWUDO,QGLD
5HVHDUFKLQ
'LVFRPIRUWH[SHULHQFHGE\VWXGHQWVZKLOHDWWHQGLQJRQOLQHFODVVHV (GLVRQ*XQGDEDWWLQLGDULXV
(UJRQRPLFV
GXULQJWKHSDQGHPLFSHULRG
VRORPRQ3UHHWKL6+'DULXV
5RWDWLQJ&\OLQGULFDO3,195'LVSOD\$QHUJRQRPLFDSSURDFKIRU 'HOZ\Q5HPHGLRV'HHSDN
95VFULSWV
0DWKHZ0D[6FKOHVHU
(UJR6WXGLR± $QH[SHULHQWLDODSSURDFKWRWHDFKLQJDQGOHDUQLQJ
HUJRQRPLFV $FDVHVWXG\RQWHDFKLQJDQGOHDUQLQJHUJRQRPLFVLQD*RXUDE.DU
VWXGLRPRGH

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
0LQG V(\HDQGWKH&LQHPDWLF/HQV±$QDQDO\VLVRIPHWDSKRULF 6KHHWDO*RNKDOH5DYL0RNDVKL
WKHPHVDQGWKHLUFLQHPDWLFDGDSWDWLRQ
3XQHNDU'HEDSUL\D%DVX
&RPELQHGXVHRIVHOHFWHG8;UHVHDUFKWRROVDQGFUHDWLRQRIXVHU
,VKLND*RVZDPL0RQRPR\
SHUVRQDIRUGHVLJQDQGHYDOXDWLRQRIVXVWDLQDEOHHFRPPHUFH$SSV
*RVZDPL
DFDVHVWXG\
%HGDQWD%DWFKDV0RKDPPDG
7KHQHHGRIDGLJLWDOW\SHIDFHIRU$VVDPHVHVFULSW
6KDKLG
'HVLJQ$SSOLFDWLRQ
3HUFHSWLRQDQG&RQWLQXRXV,QWHQWLRQRI:HDUDEOH)LWQHVV7UDFNHUV
6ZDWL6DUNDU3URI'HENXPDU
$PRQJ'LIIHUHQW$JH*URXSV(Q5RXWH7RZDUGV+HDOWKDQG
&KDNUDEDUWL
)LWQHVV
2UR:KLWH7RRWKEUXVK_'HVLJQDQG&RQFHSWXDOLVLQJ'HQWDO&DULHV
%LWRSDQ.DOLWD$VKLVK6KDUPD
'HWHFWLRQ0HWKRG
.DY\D.XOVKUHVKWKD6DXUDEK
5HOHDUQLQJ3XEHUW\0LQLPLVLQJ3HULRG6KDPLQJLQ8UEDQ6FKRROV
7HZDUL

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO

7LWOH
$XWKRU V 6SHDNHU V
'LJLWDOWHFKQRORJ\DQG$UWLVWLFVNLOOLQFUHDWLYHSURGXFWLRQ5HVSHFW
%KDVNDU6DKD
RI$QLPDWLRQ(QWHUWDLQPHQWSODWIRUP
3UDJDWL$JDUZDO$NDQVKD9HUPD
7KH,PSDFWRI6HUYLFH4XDOLW\RQ&XVWRPHU/R\DOW\RI,QGLDQ(
3
6XQLWDNXPDUL0DOKRWUD6DQMHHY
FRPPHUFH,QGXVWU\7KH0HGLDWLQJ5ROHRI&XVWRPHU6DWLVIDFWLRQ
6ZDPL
'HVLJQRISHUVRQDOSURWHFWLYHZHDUIRUGLVDEOHGSHRSOH$Q
6XU\D%KDUDWK0RKDPPHG
3
LPSURYLVDWLRQRQHUJRQRPLFV
=DNUL\D
'HVLJQ$SSOLFDWLRQ
6XGLS5D\7DQPD\HH
%XFN\7KHVWXG\RIDQ(UJRQRPLF'HVLJQ,QWHUYHQWLRQIRUD
3
3XQWDPEHNDU6KLYDQJHH7LODN
%XFNHWFDUU\LQJWDVN
6ZDVWL*DXWDP6DPDQWKD'LPDO
$SSOLFDWLRQRI,PPHUVLYH0HGLDWR'HYHORS0RGHO0DNLQJ6NLOOV 6KDNWL%DQHUMHH$QLUEDQ
3
RI,QGXVWULDO'HVLJQ/HDUQHUV
&KRZGKXU\$QPRO6ULYDVWDYD
([SORULQJ$HVWKHWLFVRI9DVWX6KDVWUD7UDQVIRUPDWLRQRI'RPHVWLF
3
-HQF\3$6RQDO$WUH\D
$UFKLWHFWXUDOVSDFHV
'HFHPEHU3DUDOOHO6HVVLRQ )   +DOO
&RGH
7UDFN
7LWOH
$XWKRU V 6SHDNHU V
2FXSDWLRQDOKHDOWK:RUNSDWWHUQDQGSV\FKRORJLFDOIDFWRUV
//
DVVRFLDWLRQZLWKDFFLGHQWVRFFXUDQFHDPRQJWKHQRQJRYHUQPHQW 6DPUDW'HE
FLW\EXVGULYHUVLQ.RONDWD
7UDGLWLRQDOFXOWLYDWLRQSUDFWLFHVRIZDWHUFKHVWQXWLQ1RUWKHDVW
-LWHVK6LQJK&KDXKDQ+LMDP-LWHQ
3
,QGLD$ILHOGVXUYH\
6LQJK6RXJDWD.DUPDNDU
,QGXVWULDO
'LPHQVLRQV,GHQWLILHGIRU3K\VLFDO(UJRQRPLF$QDO\VLVLQ
6KUH\DV06XGKDUVKDQ19LQD\
(UJRQRPLFV 
(
0DQXIDFWXULQJ,QGXVWULHV$5HYLHZ
.%.65DYL
'HVLJQ
3RVW6KLIW([HUFLVHVWRSUHYHQWUHSHWLWLYHVWUDLQGLVRUGHUV±$WUHQG
(
6RXP\D3UDEKDW-DWL
WKDWFDQEHVWDUWHGRQWKH6KRSIORRU
(
+HDOWK%XGG\WKHQHZPHWKRGRORJ\IRULQGXVWULDOZHOOOQHVV
6RXP\D3UDEKDW-DWL
6WXG\RQWKH(IIHFWLYHQHVVRI0DQXIDFWXULQJ([HFXWLRQ6\VWHP
(
,VDDF3DWWXUDMD*%
0(6 LQ0DQXIDFWXULQJ,QGXVWULHV
//

7UDFN

Day'D\
2 (December
2, 2021)
'HFHPEHU
6HVVLRQ

6HVVLRQ&KDLU
3URI$VKLVK*RVZDPL

6HVVLRQ
6HVVLRQ&KDLU
3URI6RPQDWK*DQJRSDGK\D\
DQG
'U0DGKXVXGDQ3DO

'HFHPEHU3OHQDU\6HVVLRQ$+DOO

6FKHGXOH









3OHQDU\/HFWXUHV

'HFHPEHU3OHQDU\6HVVLRQ%+DOO

6FKHGXOH







/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6KLOSL%RUD

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U'LOLS$3DWHO

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U$EKLUXS&KDWWHUMHH

6HVVLRQ6HVVLRQ&KDLU

$XWKRU V 6SHDNHU V
6RPQDWK*DQJRSDGK\D\
'LEDNDU6HQ
6KDPVXO%DKUL
$QDQW0&KDNUDGHR
'DULXV*DQDUDM6RORPRQ
.1'HZDQJDQ
33DULPDODP

3OHQDU\/HFWXUHV





6HVVLRQ6HVVLRQ&KDLU

$XWKRU V 6SHDNHU V
'0DMXPGDU
5DXI,TEDO
)UDQVLVFR'RV6DQWRV5HEHOR
-KDUHVZDU0DLWL
1HWDL&KDQGUD'H\
.16HQ
0RKDPPDG,TEDO
$Vis*RVZDPL

0DGKXVXGDQ3DO
/3*LWH

/XQFK%UHDN 

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO



&RGH
3



3



3



3



3



3

6FKHGXOH

&RGH



//



3



3



3



3



3



3

6FKHGXOH

&RGH



3



3



3



3



3



3



(

6FKHGXOH

&RGH

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
0HDVXULQJWKHZRUNVWUHVV/HYHODPRQJ1XUVHV'XULQJVHFRQGZDYH6KLOSL%RUD3DOODYL5DQL
(UJRQRPLFVWXG\RQIDUPHUVLQYROYHGZLWKFRWWRQKDUYHVWLQJLQ
1HKD1HKD9LQX9LPDO9-
+DU\DQD
6DQJHHWD3DQGLW
7DQD\D6DQWUD6XUMDQL&KDWWHUMHH
6DQGLSDQ&KDWWHUMHH(QDNVKL
$VVHVVLQJ/XQJ)XQFWLRQV6WDWXVLQ0DOH+XPDQ5HVRXUFHV
&KDNUDERUW\1HHSD%DQHUMHH
HQJDJHGLQ:RRGSURFHVVLQJ:RUNV8VLQJ6XUURJDWH0DUNHUV
%DLG\DQDWK3DO6KDQNDUDVKLV
0XNKHUMHH
2FFXSDWLRQDO+HDOWK
8PHVK*XUQDQL6DQMD\.XPDU
(UJRQRPLF$QDO\VLVRI0DQXDO$FWLYLWLHVDPRQJ'DLU\)DUP
6LQJK0DQRM.XPDU6DLQ0/
:RUNHUV$/LWHUDWXUH5HYLHZ
0HHQD
/DOLW.XPDU6KDUPD0DQRM
$QDO\]LQJWKHKDQGJULSVWUHQJWKRIFDUSHQWHUV
.XPDU6DLQ0/0HHQD
$QDO\VLVRI5LVN)DFWRUV 3V\FKRORJLFDODQG0XVFXORVNHOHWDO
36KULVRZP\D.DQDJDVDEDL
'LVRUGHUV $VVRFLDWHGZLWK6PDUW3KRQH8VDJHDPRQJ,QGLDQ
$GDODUDVX60RQLVKD*RZUL7
8VHUV
$UDYLQG.ULVKQD

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

7LWOH
(QKDQFHPHQWRI&RQVWUXFWLRQ:RUNHUV¶6DIHW\E\&RQWUROOLQJ
(UJRQRPLFV+D]DUGVXVLQJ,QWHUQHWRI7KLQJ ,R7

$XWKRU V 6SHDNHU V
'LOLS$3DWHO

9LGXVKL-D\D6DQMUDP3UHPMLW
3HUFHSWLRQ6KLIW7RZDUGV ,QWHU SHUVRQDO6SDFH3XEOLF7UDQVSRUWDQ.KDQJDQED
'HYHORSPHQWRIULVNDVVHVPHQWV\VWHPIRUVHZLQJPDFKLQH
$DVWKDDURUD0DQRM7HZDUL
RSHUDWRUV
2FFXSDWLRQDO+HDOWK,GHQWLILFDWLRQRI(UJRQRPLF5LVNIDFWRUVLQ'KRNUDEHOOPHWDO
$YLQDVK6DKX5DMDW.DPEOH
6DIHW\
KDQGLFUDIWLQGXVWU\RI&KKDWWLVJDUK,QGLD
*DULPD%RUNHU6DQJHHWD3DQGLW
$VWXG\RQWKH'LVFRPIRUW([SHULHQFHGE\)RXQGU\:RUNHUVDQG
$VLI4XUHVKL'DULXV6RORPRQ
$XWRPDWLRQIRU5HGXFLQJWKH'LVFRPIRUW
(UJRQRPLF5LVN$VVHVVPHQWRI2IILFH:RUNHUVLQD&RQVXOWLQJ
1LNKLOD$QQ$QLO5DJKXQDWKDQ
)LUPLQ.HUDOD
5DMHVK
)LVKERQH'LDJUDP$QDO\VLVIRU$VVHVVLQJ(UJRQRPLF5LVNVLQ
$OH[%HUQDUG
2QVKRUH2LO5LJ2SHUDWLRQV

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH
'HVLJQIRUFRJQLWLYHGHYHORSPHQWRINLGV$FDVHVWXG\RI
GHYHORSLQJLQWHUDFWLYHWR\IRUVPDOOFKLOGUHQ

$XWKRU V 6SHDNHU V
3L\XVK,QFKXUNDU3UDNDVKNXPDU

6DQJHHWD%KDQMD&KDXGKXUL
0DQRM0DMKL6RXJDWD.DUPDNDU
(IILFDF\RIVH[GLIIHUHQFHVRQWKHSHUFHSWXDOH[SHULHQFHRIYLUWXDO 0DQLVK.XPDU$VWKDQD6DPEDWK
EXLOGLQJ,PDJHV
5'6KDUPLOL0LWUD
&KDNUDGKDU$DOOD0RKDPPDG
,PSDFWRIZULWLQJWRROVLQHYROXWLRQRI7HOXJXVFULSW
6KDKLG
,PSDFWRIDFRXVWLFGLVWUDFWLRQDQGRYHUFURZGLQJRQFRJQLWLYH
$EKLMLW.DNDWL$PDUHQGUD.XPDU
SHUIRUPDQFHRIKHDOWKFDUHSURIHVVLRQDOV
'DV
6DQMUDP3UHPMLW.KDQJDQED
([SHULHQFHRI&RJQLWLYH:RUNORDGGXULQJ,QYHKLFOH'LVWUDFWLRQV
6DMDG1DMDU
$OWHUDWLRQVLQ&RJQLWLYH3HUIRUPDQFHDVVRFLDWHGZLWK0RELOHSKRQH
6DQLD6XOWDQD
XVDJHLQWKH(DVWHUQDQG1RUWK(DVWHUQ,QGLDQSRSXODWLRQ
(YDOXDWLRQRI&RPSUHKHQVLELOLW\RID6LJQE\7ULDQJXODWLRQPHWKRG

&RJQLWLYH
3URFHVVLQJDQG
5HVSRQVH

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO
7UDFN

7LWOH

$XWKRU V 6SHDNHU V

6HVVLRQ&KDLU
'U$EKLUXS&KDWWHUMHH

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U1DQNL1DWK

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
3URI5DYL0RNDVKL3XQHNDU

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U6KDNXQWDOD$FKDU\D



3



3



3



(

6FKHGXOH

&RGH



3



3



3



3



3



3

6FKHGXOH

&RGH



3



(



3



3



3



(

6FKHGXOH

&RGH



(



3



3



3



3

&RJQLWLYH
3URFHVVLQJDQG
5HVSRQVH

&KDNUDGKDU$DOOD0RKDPPDG
6KDKLG
,PSDFWRIDFRXVWLFGLVWUDFWLRQDQGRYHUFURZGLQJRQFRJQLWLYH
$EKLMLW.DNDWL$PDUHQGUD.XPDU
SHUIRUPDQFHRIKHDOWKFDUHSURIHVVLRQDOV
'DV
6DQMUDP3UHPMLW.KDQJDQED
([SHULHQFHRI&RJQLWLYH:RUNORDGGXULQJ,QYHKLFOH'LVWUDFWLRQV
6DMDG1DMDU
$OWHUDWLRQVLQ&RJQLWLYH3HUIRUPDQFHDVVRFLDWHGZLWK0RELOHSKRQH
6DQLD6XOWDQD
XVDJHLQWKH(DVWHUQDQG1RUWK(DVWHUQ,QGLDQSRSXODWLRQ
,PSDFWRIZULWLQJWRROVLQHYROXWLRQRI7HOXJXVFULSW

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
(QJDJLQJ'HVLJQ3URMHFWVD3%/)UDPHZRUNIRUWKH1HZ1RUPDO
1DQNL1DWK
&RPPXQLFDWLRQ'HVLJQ(GXFDWLRQ
3UDQMDO3URWLP%RUDK6ZDWL3DO
3DUWLFLSDWRU\'HVLJQRID&RPSXWHU0RXVH
6KLPPLOD%KRZPLFN.H\XU
6RUDWKLD
$EKLVKHN6LQJK3UDWXO&KDQGUD
'LJLWL]LQJWKHVWUHHWYHQGLQJPDUNHW
.DOLWD*XUGHHS6LQJK5DNVKD
'HVLJQDSSOLFDWLRQ
6LQJK
DQGFRPPXQLFDWLRQ
8QGHUVWDQGLQJWKH([SHULHQWLDO([SHULPHQWDODQG6SLULWHGDVSHFWV
0RKDPPDG6KDKLG
RIW\SRJUDSK\
(IIHFWRI$6L[:HHN$SS%DVHG$QNOH3URSULRFHSWLRQ7UDLQLQJ 6ULQLYDVD5DR3DFKDYD6LPUDQ6
3URJUDPRQ%DODQFHLQ)HQFHUV
6KDNHHO
6ZDUQDGHHS1DWK%KDVNDU6DKD
6XVWDLQDELOLW\,QGLDQ&XOWXUDO+HULWDJHWKURXJK*DPH'HVLJQ
6XEDVK5DL'HENXPDU
&RQFHSW
&KDNUDEDUWL

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO
7UDFN

7LWOH

9LVXDO$QDO\VLVRI1DUUDWLYHVLQ1DDPJKDUVRI$VVDP

$XWKRU V 6SHDNHU V
&KDUX0RQJD$PUHQGUD.XPDU
'DV

/RRNLQJDW6RFLDODQG5XUDO'HYHORSPHQWIURPD0XOWLGLPHQVLRQDO
5LWXSDUQD&KRXGKXU\
3HUVSHFWLYH
7KHUHYLYDORIWKHWULEDOFRPPXQLW\E\WKHFRQFHSWRI60$57
'HVLJQDSSOLFDWLRQ
1D]LVK$ELG0RKG5HVDDO$QVDUL
9LOODJH$FDVHRI6DEDUWULEHRI-KDUNKDQG
DQGFRPPXQLFDWLRQ
$9LOODJHLQWKH&LW\
3XODPD2LQDP6RQDO$WUH\D
$QH[SORUDWLRQRIDQLPDWLRQVXSSRUWWRGRFXPHQWDU\ILOPIRUEHWWHU 6XEDVK5DL6ZDUQDGHHS1DWK
FRPPXQLFDWLRQ
3URI'HENXPDU&KDNUDEDUWL
$VVHVVPHQWRIIUHTXHQF\XVHRIFRQWUROVRQVHOISURSHOOHGFRPELQH
3UDEKDNDU6KXNOD
KDUYHVWHUVXQGHUG\QDPLFFRQGLWLRQ

'HFHPEHU3DUDOOHO6HVVLRQ)   +DOO
7UDFN

7LWOH

$XWKRU V 6SHDNHU V
69LJQHVKZDUDQ<HGGXOD
$UWLVWLFYLHZRI³6PDUW%XV7HUPLQXV´PDVWHUSODQGHVLJQDQG'
%KDUDWK6LPKD5HGG\
PRGHOVIRULPSOHPHQWDWLRQLQ,QGLDQFLWLHV
3UDEXUDQJDQDWKDQ
6KLYDQJL6DKQL.ULWLND'KDZDQ
'HYHORSPHQWRIPDVWHFWRP\EUDIRUEUHDVWFDQFHUVXUYLYRUV
0DQRM7LZDUL
'HVLJQ$SSOLFDWLRQ
.LQHWLFUHFLSURFDWLRQLQ/DQGVFDSH$UFKLWHFWXUH$QH[SORUDWLRQRI
(UJRQRPLFV
%DUVKD$PDUHQGUD
YLVLWDWLRQ SDWWHUQV LQ 'XWFK 8UEDQ 3DUNV
&RPSDUDWLYHYLVXDODQDO\VLVRIEULFNDUFKLWHFWXUHRUQDPHQWDWLRQVRI
6DXUDY'HRUL8WSDO%DUXD
WKH$KRPPRQXPHQWVLQ6LYDVDJDU$VVDP,QGLD
$VXVWDLQDEOHDSSURDFKIRUWKHXUEDQVSUDZORI.RONDWD &LUFD
6KLOSL&KDNUDERUW\6KLYD-L


7HD%UHDN 

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6DQJHHWD3DQGLW

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6ZDWL3DO

6HVVLRQ6HVVLRQ&KDLU

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO

6FKHGXOH

&RGH

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
(UJRQRPLFDVVHVVPHQWRIKDQGUHODWHGRFFXSDWLRQDOSDLQV\PSWRPV
DPRQJ%DJKKDQGEORFNSULQWDUWLVDQVRIKDQGFUDIWHGWH[WLOH
6DQJHHWD3DQGLW
LQGXVWU\RI0DGK\D3UDGHVK,QGLD
6XEMHFW0DWWHU([SHUWVYHUVXV26+3UDFWLWLRQHUV&ULWHULD6HOHFWLRQ
+DULNULVKQDQ7DPLOVHOYDQ0RKG
IRUWKH$VVHVVPHQWRI3XVKLQJDQG3XOOLQJRI:KHHOHG(TXLSPHQW
1DVUXOO$EGRO5DKPDQ
LQWKH:RUNSODFH
1HHSD%DQHUMHH7DQD\D6DQWUD
,PSDFWRISUDFWLFLQJ%KDUDWQDW\DPGDQFLQJRQREHVLW\VWDWXVLQ
2FFXSDWLRQDOKHDOWK WHUPVRIDGLSRVLW\LQGLFHVLQKXPDQUHVRXUFHVHQJDJHGLQZKLWH
6ZHHW\%DUGKDQ6DQWDQX'H
6KDQNDUDVKLV0XNKHUMHH
FROODUMREV$6WXG\LQ%HQJDOHH)HPDOHV
7KHUROHRI3RVWXUDO$VVHVVPHQW7HFKQLTXHVLQGLIIHUHQWZRUNSODFHV 6DQMD\0RKDQ$QNXVK$QDQG
$5HYLHZ
5DMLY.XPDU0RKG.DPDO
9LMD\9$ZDUHD-DJGLVK.
'HVLJQRIZRUNSODFHIRUZRPHQZRUNHULQILVKGUHVVLQJRSHUDWLRQ
.KXUGDOE553RWGDU
)DFHWVRI-RE6DWLVIDFWLRQDQG&KDOOHQJLQJ(QFRXQWHUVLQ'HQWLVWU\ *DULPD3DQWDQG'HHSD
$&URVVVHFWLRQDO6WXG\
9LQD\



//
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(



(

6FKHGXOH


&RGH
//
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26+ULVNSHUFHSWLRQRIVDIHW\PDQDJHUVDQGVFRSHIRUHUJRQRPLFV
$EKLMLW6HQ6RXJDWD.DUPDNDU
GHVLJQLQWHUYHQWLRQVLQ)ORDWLQJ6RODU3KRWRYROWDLFSURMHFW



3

)DWLJXHDQDO\VLVRIUHFUHDWLRQDOURDGF\FOLVWLQWHUPVRIEORRGODFWDWH (NWD.DSUL0DQMX0HKWDLUDQ
FRQFHQWUDWLRQDQGQXWULWLRQDOLQWDNH
6LQJK

6FKHGXOH

&RGH

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

7LWOH
(UJRQRPLFVDQG'HVLJQ
'HVLJQRI6DIHW\+HOPHWIRU&RQVWUXFWLRQ:RUNHUVDQG(YDOXDWLRQ
8VLQJ'LJLWDO+XPDQ0RGHO
:K\GRHVDQ,QGLDQ&RQVWUXFWLRQ:RUNHU)DLOWR:HDU3HUVRQDO
3URWHFWLYH(TXLSPHQW 33( DW:RUNSODFH"

$XWKRU V 6SHDNHU V
6ZDWL3DO
$VKLVK7KXONDU$QLUEDQ
&KRZGKXU\
9LJQHVKNXPDU&KHOODSSD8UPL
6DOYH

(QDNVKL&KDNUDERUW\6DWDEGL
(UJRQRPLFVDQG 3HUVRQDOL]LQJ+HOPHW'HVLJQLQJIRU%HQJDOHH$GROHVFHQWVUHFHLYLQJ%KDWWDFKDUMHH6ZHHW\%DUGKDQ
'HVLJQ
7UDLQLQJLQ+RFNH\$Q$QWKURSRPHWULF$SSURDFK
$\DQ&KDWWHUMHH1HHSD%DQHUMHH
6KDQNDUDVKLV0XNKHUMHH

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH

$XWKRU V 6SHDNHU V

3URWHFWLYH(TXLSPHQW 33( DW:RUNSODFH"
/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6ZDWL3DO

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U$QLUEDQ&KRZGKXU\

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U6KDUPLVWKD%DQHUMHH

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U$EKLVKHN6LQJK

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U5DXI,TEDO
DQG
'U+LWHVK6KDUPD

6DOYH

(QDNVKL&KDNUDERUW\6DWDEGL
(UJRQRPLFVDQG 3HUVRQDOL]LQJ+HOPHW'HVLJQLQJIRU%HQJDOHH$GROHVFHQWVUHFHLYLQJ%KDWWDFKDUMHH6ZHHW\%DUGKDQ
'HVLJQ
7UDLQLQJLQ+RFNH\$Q$QWKURSRPHWULF$SSURDFK
$\DQ&KDWWHUMHH1HHSD%DQHUMHH
6KDQNDUDVKLV0XNKHUMHH



3



3

26+ULVNSHUFHSWLRQRIVDIHW\PDQDJHUVDQGVFRSHIRUHUJRQRPLFV
$EKLMLW6HQ6RXJDWD.DUPDNDU
GHVLJQLQWHUYHQWLRQVLQ)ORDWLQJ6RODU3KRWRYROWDLFSURMHFW



3

)DWLJXHDQDO\VLVRIUHFUHDWLRQDOURDGF\FOLVWLQWHUPVRIEORRGODFWDWH (NWD.DSUL0DQMX0HKWDLUDQ
FRQFHQWUDWLRQDQGQXWULWLRQDOLQWDNH
6LQJK

6FKHGXOH

&RGH
//



3



3



3
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3

:RUNORDGDVVHVVPHQWPHWKRGVRQ7UDLQ6WDWLRQ&RQWURO5RRP

0DGKXUD9DLG\D$QXSDP7LZDUL



3

,QWHUUHODWLRQRIPXOWLSOHLQWHOOLJHQFHV±DQDSSURDFKWRHQKDQFH
OHDUQLQJ

7XOLND%RUDK-XUL%DUXDK$PL\D
%KRZPLFN

6FKHGXOH

&RGH

$XWKRU V 6SHDNHU V



3

7LWOH
$+XPDQ&HQWUHG$SSURDFKWR5HGHVLJQ3UHIDEDQG0RGXODU
%DPERR+RXVHV



3



3



3

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH
+XPDQ)DFWRUVDQG%HKDYLRXUDO'HVLJQ
(PSDWK\9XOQHUDELOLW\DQGOHDUQLQJWKHRULHVLQ+LJKHU(GXFDWLRQ

&RJQLWLYH
3URFHVVLQJDQG
5HVSRQVH

'ULYHUEHKDYLRXUDVDQLQIOXHQWLDOIDFWRUIRUHQKDQFHGORQJGLVWDQFH
&KLQPD\D.ULVKQDQ*3URI
EXVWUDYHOH[SHULHQFHDVDSSOLHGWRHOGHUVGRLQJSLOJULPDJHV±$
'HENXPDU&KDNUDEDUWL
VXUYH\EDVHGVWXG\
6DWDEGL%KDWWDFKDUMHH7DQD\D
6DQWUD$\DQ&KDWWHUMHH6DQGLSDQ
3&RJQLWLYH6WDWXVRI$GXOW%HQJDOHH0DOH,QGLYLGXDOV
&KDWWHUMHH6XUMDQL&KDWWHUMHH
8QGHUJRLQJ7UDLQLQJLQ)RRWEDOO
1HHSD%DQHUMHH6KDQNDUDVKLV
0XNKHUMHH
0DQLVKD0RKDQ$QLUEDQ
'HYHORSPHQWRIDQ(IIHFWLYH6FDOHIRU0HDVXULQJ(PSDWK\RI
&KRZGKXU\6XUHVK6KDUPD
,QGLDQ1XUVHV

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO



3



3

6FKHGXOH



&RGH
(
//



3



3



3



(



3

6FKHGXOH

&RGH



3



3

7UDFN

$XWKRU V 6SHDNHU V
$QLUEDQ&KRZGKXU\
9LNUDP0DWKXU$QLUEDQ
&KRZGKXU\

6XVWDLQDELOLW\DWRROIRUHPSOR\PHQWRSSRUWXQLWLHV

'LSDQND%RUXDK
$EKLVKHN6LQJK3UDWXO&KDQGUD
.DOLWD5DNVKD6LQJK
/LSLND%DVXPDWDU\6DQGLSDQ
%KDWWDFKDUMHH%KDVNDU6DKD

'HSLFWLRQRI,QWHUDFWLRQDQG(IIHFWLYH:DVWH0DQDJHPHQW
'HVLJQDSSOLFDWLRQ 3ODQQLQJ'HVLJQIRU6XVWDLQDELOLW\
DQGFRPPXQLFDWLRQ 3URSRVHGLPSURYLVDWLRQLQJXQVKRRWLQJVNLOOVHVSHFLDOO\RQPRYLQJ
WDUJHWVWRHQKDQFHHIILFDF\RIVKRRWLQJWUDLQLQJYLVjYLVPRGHUQ .ULVKQD3DUDVDUDP8UPL6DOYH
GD\¶VVHFXULW\SUHSDUHGQHVV
*HQGHUUROHSRUWUD\DOLQ,QGLDQDGYHUWLVHPHQW$5HYLHZ
3DUWKD'DV0DQRM0DMKL
<HQGUHPEDP6XUHVK6LQJK
6XVWDLQLQJ+HULWDJH&XOWXUHWKURXJK9LVXDO1DUUDWLYH'HVLJQ
%KDVNDU6DKD

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
$VWXG\RQQHZQHVVLQ(OHFWULF6FRRWHUWKURXJKVW\OLQJH[HUFLVHV $EKLVKHN6LQJK
0RWRUF\FOH'HVLJQ(UJRQRPLFV
3UDYHHQ9HODJDSXGL
5HGHVLJQLQJWKH%DVNHWVXSSRUWIRUWKH7HD3ODQWDWLRQZRUNHUV
7DQ\D3UDVDG
2FFXSDWLRQDO6DIHW\DQG+HDOWK'HVLJQ
$SHHUWRSHHUWHDFKLQJPRGHOIRUHQKDQFLQJWKHDFFHVVLELOLW\WRDQG ,VKLND*RVZDPL$EKLVKHN6LQJK
'HVLJQDSSOLFDWLRQ TXDOLW\RIHGXFDWLRQLQ,QGLD
0LWKUDYLQGD.*
DQGHUJRQRPLFV 'HVLJQLQJ&DQQXOD&RYHUWR$YRLG,QIHFWLRQVLQ&HQWUDO9HQRXV $PH\D3DWKDN1HHOD5DMKDQV
&DWKHWHU
$WXO6DMJXUH
$SSOLFDWLRQRIWKHQRYHO36$9GHVLJQPHWKRGIRUXVHUIORZ
$EKLMHHW6KXNOD
K\SRWKHVLVYDOLGDWLRQLQXVHUH[SHULHQFHGHVLJQ
+HXULVWLFVRIVPDUWSKRQHVDQGWDEOHWVWRLGHQWLI\KXPDQIDFWRUVIRU
9LGKLWD'DGDUNDU$QXSDP7LZDUL
LPSURYLQJXVHUH[SHULHQFH

'HFHPEHU3DUDOOHO6HVVLRQ)   +DOO



3



3



(




(
(

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
*DXJLQJ*OREDO*UHHQ*RYHUQDQFHRIWKH0LOOHQQLXP7KH
3DUWKD1DVNDU
5RDGZD\7RZDUGV+XPDQ3URJUHVVLRQ
$Q,QWHQVLYH$QDO\VLVRIWKH3UREOHPV 6WUDWHJLHVLPSOHPHQWHG
5L\D6KURII*DQHVK-DGKDY
GXULQJWKH&29,'RXWEUHDN0LWLJDWH5HFRYHU5HKDELOLWDWLRQ
3DQNDM'KDWUDN
DQGEXLOG5HVLOLHQWFRPPXQLWLHV
0XOWLIDFHWGHVLJQ 8VHUFHQWHUHGQRQVXEXUEDQ,QGLDQSDVVHQJHUWUDLQ
$UFKDQD$UFKDQD
LQWHUYHQWLRQ
4XDQWLWDWLYHDQG4XDOLWDWLYH6WXG\RQ/LIHVW\OHRI3RO\F\VWLF
<DJQHVK*RKLO3XQHHW7DQGRQ
2YDULDQ6\QGURPHRUGLVHDVH 3&263&2' SDWLHQWV
5DKXO53RWGDU&50HKWD.
(YDOXDWLRQRIRSHUDWRUV¶ZRUNSODFHOD\RXWRQ,QGLDQWUDFWRUV
1$JUDZDO/3*LWH
60$573+21(6$0DMRUFRQWULEXWRUWR(:$67(
0LWDOL9DLG\D$QXSDP7LZDUL
/DFNRI&LYLF6HQVH6ZDFKK%DKDUDW0LVVLRQ
$QDPLND<DGDY

Day'D\3DSHUSUHVHQWDWLRQ>6HVVLRQ@
3, Paper presentation [Session-2]
(10:00-12:00)
6HVVLRQ
6HVVLRQ&KDLU
'U3DUHVK*KRVK

'HFHPEHU3OHQDU\6HVVLRQ$+DOO

6FKHGXOH




3OHQDU\6HVVLRQ

'HFHPEHU3OHQDU\6HVVLRQ%+DOO

$XWKRU V 6SHDNHU V
3DUHVK*KRVK
7ULQDWK3DQFKDO
$ELG$OL.KDQ

6HVVLRQ
6HVVLRQ&KDLU
'U3UDNDVK'KDUD

6FKHGXOH



6HVVLRQ6HVVLRQ&KDLU

6FKHGXOH

&RGH



3



3



3



3



3



3

6FKHGXOH


&RGH
//



3



(



(



3



(



(

&RPSDULVRQRI6HOHFWHG%LRPHFKDQLFDODQG3K\VLRORJLFDO9DULDEOHV 5LGKDP7KDNUDO*DULPD-RVKL
DPRQJ1RYLFHDQG([SHULHQFHG8QLYHUVLW\%DVNHWEDOO$WKOHWHV
$QLOHQGX3UDPDQLN



(

(OHFWURPDJQHWLFILHOGEDVHGSHUWXUEDWLRQVRQ+HDUW5DWH9DULDELOLW\ *DULPD-RVKL6RXEKRU\*DQJXO\
LQ8QLYHUVLW\5HFUHDWLRQDO$WKOHWHV
6XGHVKQD'DV$QLOHQGX3UDPDQLN

6FKHGXOH

&RGH



3



3



3



3



(

6FKHGXOH


&RGH
//



3

'HWHUPLQDWLRQRI(IIHFWVRI,QVWUXPHQWDO0XVLFRQ%UDLQ6LJQDO
XVLQJ(OHFWURHQFHSKDORJUDP



3

$6\VWHPDWLF5HYLHZRIWKH(IIHFWVRI1RLVH&KDUDFWHULVWLFVRQ
+XPDQ0HQWDO3HUIRUPDQFH

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U%KDUDWL-DMRR
DQG
'U$VKLVK.XPDU6LQJK

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
3URI$MLWD'6LQJK

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U,QGUDQLO0DQQD

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6XELU'DV

6HVVLRQ6HVVLRQ&KDLU

3OHQDU\6HVVLRQ

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO

$XWKRU V 6SHDNHU V
-LP3RWYLQ
3UDNDVK'KDUD

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
(UJRQRPLFHYDOXDWLRQRIZRUNVWDWLRQFRPSRQHQWVLQ:RUNIURP %KDUDWLMDMRR6KZHWD%KDWERODQ
+RPHVHWWLQJVGXULQJ&29,'DQGLWVFRUUHODWLRQZLWK
6XGKLU%KDWERODQ5HVKPD6
PXVFXORVNHOHWDOV\PSWRPV$VHOIUHOLDQWDSSURDFK
%DFKDJRXGDU
,QIOXHQFHRIDJHDQGDELOLW\VHQVLWLYHHUJRQRPLFVRQDZRUNSODFH $EGXU5DRRI.KDQ7DUXVK
GHVLJQ
&KDQGUD
&RQWULEXWLQJWRZDUGV%OXHHFRQRP\ZLWK(UJRQRPLFDVVHVVPHQWRI
5HFHQWWUHQGVDQG
5DMDW.DPEOH$YLQDVK6DKX
0XVFXORVNHOHWDO'LVRUGHU 06' DPRQJZRUNHUVLQYROYHGLQ
5HVHDUFKLQ
6DQJHHWD3DQGLW
+DUYHVWLQJOLYLQJUHVRXUFHV
(UJRQRPLFV
76DNWKL1DJDUDM+*DQHVDQ5
,QQRYDWLYH(UJRQRPLF3URGXFW'HYHORSPHQW3URFHVVE\
-H\DSDXO
LQFRUSRUDWLQJ75,=LQWR+&'
(UJRQRPLFVDQDO\VLVRIZRUNLQJSRVWXUHLQKRXVHKROGFOHDQLQJ
5DMDW3UDWDS6LQJK3DUYHHQ
XVLQJ7HFKQRPDWL[PRGHOOLQJ
.DOUD6XPDQ.DQW
6FLHQFHPDSSLQJWRYLVXDOL]HWKHIDFWRUVLQIOXHQFLQJZRUNHUV¶IDOO 9LJQHVKNXPDU&KHOODSSD8UPL
IURPKHLJKWLQFRQVWUXFWLRQSURMHFWV
6DOYH

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

(UJRQRPLFVLQ
VSRUWV

7LWOH
$XWKRU V 6SHDNHU V
)HPDOHERQHKHDOWK([HUFLVHDQGDJLQJ
$MLWD'6LQJK
,QFLGHQFHRIIRUZDUGKHDGDQGURXQGHGVKRXOGHUSRVWXUHLQVSRUWV 6DULNDFKDXGKDU\%OHVV\SKLOLS
LQYROYLQJRYHUKHDGDFWLYLWLHVDPRQJXQLYHUVLW\DWKOHWH
XPHVKPDXU\D6KZHWD6KHQR\
$QLOHQGX3UDPDQLN$NVKLWD
*RHO3UL\DGDUVKQL3DODQL
&DUGLRYDVFXODUDQGDXWRQRPLFQHUYRXVV\VWHPDOWHUDWLRQVGXULQJ
-RVKHHWD6KHWW\%KDQX
VLPSOHDQGTXLFNEDODQFHWHVWLQKHDOWK\\RXQJLQGLDQDGXOWV
%DZDUL5DMDWPDQL7ULSDWKL
$QZDU3DVKD
$QDO\VLVDQGFRUUHODWLRQRIILWQHVVDQGVWUHQJWKSDUDPHWHUVLQ
6DULND&KDXGKDU\%KDYLND
YROOH\EDOOEDVNHWEDOODQGKDQGEDOOSOD\HUVRIXQLYHUVLW\
$GYDQL6KZHWD6KHQR\
&RPSDULVRQRIWKHKLSDQGWUXQNPXVFOHVDFWLYDWLRQEHWZHHQ
$PULQGHU6LQJK0DQSUHHW.DXU
F\FOLVWVZLWKDQGZLWKRXWORZEDFNSDLQ
$EKLQDY6DWKH6KZHWD6KHQR\
(IIHFWRI5DFTXHW+HDG7\SHRYHUWKH0XVFOHV,QYROYHG'XULQJD 'KDQDQMD\6KDUPD$QLOHQGX
%DGPLQWRQ)RUHKDQG6PDVK
3UDPDQLN

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

$JULFXOWXUHDQG
(UJRQRPLFV

7LWOH
,QIOXHQFHRI<RJD3UDFWLFHRQ%RG\&RPSRVLWLRQDQG&DUGLR
5HVSLUDWRU\)XQFWLRQVRI$GROHVFHQW0DOH
,GHQWLILFDWLRQRIHUJRQRPLFSUREOHPRISDGG\KDUYHVWLQJGXHWR
FOLPDWLFFKDQJHDWVPDOOVFDOHIDUPVRI.HUDOD,QGLD
3UHYDOHQFHRI0XVFXORVNHOHWDO'LVRUGHUV 06'V DPRQJWKH
$JULFXOWXUH:RUNHUV$5HYLHZ

$XWKRU V 6SHDNHU V
,QGUDQLO0DQQD
9LQX9LPDO9-1HKD1HKD
6DQJHHWD3DQGLW
5DP&KDUDQ%DLUZD0/0HHQD
*6'DQJD\DFK5DKXO-DLQ

'UXGJHU\HVWLPDWLRQLQZDONLQJEHKLQGWKHSRZHUWLOOHUGXULQJILHOG 3UDEKDQMDQ3UDQDY%6XU\D
RSHUDWLRQ
.XPDU&KKHWU\0ULQPR\%LVZDV
2FFXSDWLRQDO6DIHW\DQG+HDOWKLQ$JULFXOWXUDO6HFWRU

'HFHPEHU3DUDOOHO6HVVLRQ'   +DOO
7UDFN

&RJQLWLYH
3URFHVVLQJDQG
5HVSRQVH

7LWOH
(UJRQRPLF'HVLJQ,QWHUYHQWLRQIRUWKH,QGLDQ,QGXVWULHV

%HQJDOHH$GROHVFHQWV¶DXGLWRU\DQGDOOLHGLVVXHV$6WXG\LQ
VRXWKHUQ%HQJDO

-\RWL1D\DN&KDLWUDOL60KDWUH
3.5RXW
$XWKRU V 6SHDNHU V
6XELU'DV
.HHUWKLN'KLY\D5DMDNXPDU
-DJDQQDWK0RKDQ5DMHVZDUL
-D\DUDM$GDODUDVX.DQDJDVDEDL
'LSD\DQ'DV
6DQGLSDQ&KDWWHUMHH6XUMDQL
&KDWWHUMHH%LMDQ.XPDU6DKD
6ZHHW\%DUGKDQ6KDQNDUDVKLV
0XNKHUMHH



3



3

&RQVFLRXVQHVVLQ\RJDIRUWKHWUDQVIRUPDWLRQRIKXPDQSRWHQWLDOLW\ 0DOD\6LQKD



(

&RPELQHGHIIHFWRIDPXOWLVWUDLQSURELRWLFDQGSUHELRWLFRQ
6LPUDQ2EKUDL$QLOHQGX
FRJQLWLYHSURFHVVHVERG\FRPSRVLWLRQDQGH[HUFLVHSHUIRUPDQFHRQ
3UDPDQLN6KZHWD6KHQR\
XQLYHUVLW\DWKOHWHVDIWHUGD\VLQWHUYHQWLRQ

6FKHGXOH

&RGH



//

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
:HOOEHLQJGXULQJORFNGRZQDQGQHZQRUPDOOLIHVW\OH(UJRQRPLF
6XEKDVKLVK6DKX
SHUVSHFWLYHV
6D\DQWLND6DKD(QDNVKL

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U6XEKDVKLV6DKX

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
'U0DQRM0DMKL



(

6FKHGXOH

&RGH



//

&RPELQHGHIIHFWRIDPXOWLVWUDLQSURELRWLFDQGSUHELRWLFRQ
6LPUDQ2EKUDL$QLOHQGX
FRJQLWLYHSURFHVVHVERG\FRPSRVLWLRQDQGH[HUFLVHSHUIRUPDQFHRQ
3UDPDQLN6KZHWD6KHQR\
XQLYHUVLW\DWKOHWHVDIWHUGD\VLQWHUYHQWLRQ

'HFHPEHU3DUDOOHO6HVVLRQ(   +DOO



3



3



3



(



3

6FKHGXOH


&RGH
(

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
:HOOEHLQJGXULQJORFNGRZQDQGQHZQRUPDOOLIHVW\OH(UJRQRPLF
6XEKDVKLVK6DKX
SHUVSHFWLYHV

6D\DQWLND6DKD(QDNVKL
2SWLPL]LQJ5RWLPDNLQJLQ6WUHHW)RRG2XWOHWV$+XPDQ)DFWRUV &KDNUDERUW\6ZHHW\%DUGKDQ
3HUVSHFWLYH
6XUMDQL&KDWWHUMHH1HHSD
%DQHUMHH6KDQNDUDVKLV0XNKHUMHH
2FXSDWLRQDOKHDOWK

5HGHVLJQDQG(UJRQRPLF$VVHVVPHQWRID+DQGFUDIWHG.DODVK
3ROLVKLQJ(TXLSPHQW
(UJRQRPLFULVNIDFWRUVDPRQJH\HFDUHVSHFLDOLVWV$VWXG\RI
FRPPXQLW\RXWUHDFKKHDOWKFDPSVRI$VVDP
8QGHUVWDQGLQJYLVXDOFXOWXUDOHOHPHQWVRIWKHVRFLDOHQWU\JDWHVRI
$VVDPIURPWKHSHUVSHFWLYHRIQDWLYHSHRSOHRIWKHVWDWH
3UHYDOHQFHRI0XVFXORVNHOHWDO'LVFRPIRUWDPRQJ%DQNLQJ
(PSOR\HHVLQ$VVDP,QGLD

'HFHPEHU3DUDOOHO6HVVLRQ)   +DOO



(



(



(



3

.ULVKQD&KDLWDQ\D0DOODPSDOOL
6ZDWL3DO
$EKLMLW.DNDWL$PDUHQGUD.XPDU
'DV
+LWHVK6KDUPD
3RULQHHWD3KXNDQ9DVKLPD
9HHUNXPDU1HKD5DWKRUH1HHUMD
-DLVZDO

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
$QH[SORUDWLRQRIPXOWLPHGLDLQFRPPXQLFDWLRQGHVLJQ
0DQRM0DMKL
&UHDWLYLW\LQ'LJLWDO'HVLJQ&RPSDULVRQZLWK3ULQW%DVHG*UDSKLF
$PLWDEK%RUGRORL
'HVLJQ
6RP\D0LVKUDDQG
,QIRUPDO8UEDQ6SDFHVDQG3ODFH,GHQWLW\
9LVXDO
'HENXPDU &KDNUDEDUWL
FRPPXQLFDWLRQDQG $QH[SORUDWRU\VWXG\RIGLIIHUHQWYLVXDOGHVLJQHOHPHQWV
+LWHVK6KDUPD
UHSUHVHQWLQJWKHFXOWXUHRI0DGK\D3UDGHVKVWDWHRI,QGLD
HUJRQRPLFV
6XUMDQL&KDWWHUMHH1HHSD
&RJQLWLYH$ELOLW\LPSURYHVLQ,QGLDQ&ODVVLFDO'DQFLQJ$6WXG\LQ%DQHUMHH6DQGLSDQ&KDWWHUMHH
%HQJDOHH)HPDOH
6ZHHW\%DUGKDQ6D\DQWLND6DKD
60XNKHUMHH

/XQFK%UHDN 

6HVVLRQ6HVVLRQ&KDLU

/HDG/HFWXUHDQG6HVVLRQ&KDLU
6XSUDGLS'DV
DQG
6KDUHND,TEDO

6HVVLRQ6HVVLRQ&KDLU

6HVVLRQ&KDLU
'U3DQNDM8SDGK\D\

6HVVLRQ6HVVLRQ&KDLU

'HFHPEHU3DUDOOHO6HVVLRQ$   +DOO

6FKHGXOH

&RGH



3



3



3



3



(



3

6FKHGXOH

&RGH



3



3



3



3



3



(

6FKHGXOH

&RGH



//



3

7UDFN

7LWOH
$XWKRU V 6SHDNHU V
7RH[SORUHDQLQQRYDWLYHSURFHVVWRRIIHUSHUVRQDOL]HGOHDUQLQJE\
+LPDGUL6DORL$EKLMLW3DGXQ
SURYLGLQJORFDOL]HGDFFHVVLELOLW\IRUERWKWHDFKHUVDQGVWXGHQWVZLWK
$EKD\9HUPD
WKHKHOSRIDPRELOHDSSOLFDWLRQ
3UDVXQ&KDNUDERUW\$QLUEDQ
6WDWXVRI3ROLWLFDO&DUWRRQVLQ,QGLDQ6RFLHW\$+XPDQ
&KRZGKXU\
&RPPLQDWLRQ3HUVSHFWLYH
6LGGKL&KDYDQ3UDGXHPQD*RUH
8VHU6XUYH\RI83,HQDEOHG3D\PHQW$SSV
*DQHVK%KXWNDU
'HVLJQDSSOLFDWLRQ )DWLJXHDQDO\VLVRIUHFUHDWLRQDOURDGF\FOLVWLQWHUPVRIEORRG
3UL\DQND<DGDY'8GD\D
DQG(UJRQRPLFV ODFWDWHFRQFHQWUDWLRQDQGQXWULWLRQDOLQWDNH $VVLVWLYHGHYLFHV
DSSOLFDEOHIRULQFOXVLYHGHVLJQLQ+LJKHU(GXFDWLRQDO,QVWLWXWHLQ .XPDU6RXJDWD.DUPDNDU
,QGLD$V\VWHPDWLFUHYLHZ
(YDOXDWLQJ(UJRQRPLFVDQG'LVHDVH&RUUHODWHVZLWK6DIHW\6KRHV
5.XPDU73DFKDO
8VDJHLQ%RNDUR6WHHO3ODQW
([SORULQJSHGDJRJLFDOLQIOXHQFHDQGFRJQLWLYHOHDUQLQJRQFKLOGUHQ
E\LPSOHPHQWLQJLQQRYDWLYHLQVWUXFWLRQDOGHVLJQPHWKRGRORJ\IRU $EKD\9HUPD$EKLMLW3DGXQ
OHDUQLQJHQJOLVKDOSKDEHWZULWLQJIURPGUDZLQJ

'HFHPEHU3DUDOOHO6HVVLRQ%   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
,GHQWLI\LQJHUJRQRPLFLVVXHVDQGUHGHVLJQLQJRIPDQJRSOXFNLQJ
$PRO3DWLO$PULWD%KDWWDFKDUMHH
WRRO
3UHOLPLQDU\6XUYH\LQ)0&*6KRSIORRUVWR8QGHUVWDQG
5HFHQWWUHQGVDQG
*XUGHHS6LQJK6RXJDWD
2SHUDWLRQDOIRU,GHQWLI\LQJ$FWLYLWLHV(UJRQRPLF6WUHVVRUV$&DVH
5HVHDUFKLQ
.DUPDNDU
6WXG\IURP1RUWKHDVW,QGLD
(UJRQRPLFV
'HVLJQ,PSOHPHQWDWLRQDQG$FDGHPLF&RUUHODWLRQIRU+DUPRQL]LQJ &KDLWDOL%UDKPD%KDVNDU6DKD
&RQWHPSRUDU\8VDJHDQG+HULWDJHRI%RGR7UDGLWLRQDO$WWLUH
3URI'HENXPDU&KDNUDEDUWL
-D\.KRSH\7HMDO.DOJXWNDU
8QGHUVWDQGLQJWKHXVDELOLW\RIVFKRROVWDWLRQHU\DQGWKHVFRSHIRU
$\XVK6ULYDVWDY6LGGKDUWKD
LQQRYDWLRQ
0XNKHUMHH

6FKRRO(UJRQRPLFV 7KHHUJRQRPLFVRISOD\5HFDOLEUDWLQJµSOD\VSDFHV¶RI
(YD7KRPDV$LVKZDU\D
7KLUXYDQDWKDSXUDPJRYHUQPHQWSULPDU\VFKRROVWRZDUGVLQFOXVLYLW\3DGPDQDEKDQ
7KH(IIHFWRI6FKRRO%DJ&DUULDJHRQDGRSWHG6SHHGDQG+DQGJULS
5XFKLUD0XNKHUMHH
6WUHQJWKLQFKLGUHQ$Q([SORUDWLYH6WXG\

'HFHPEHU3DUDOOHO6HVVLRQ&   +DOO
7UDFN

7LWOH
$XWKRU V 6SHDNHU V
,QVHDUFKRI1RYHO3UHGLFWRUVRI$JJUHVVLRQDPRQJVWSUHSXEHUWDO
&KLOGUHQRI%HQJDO$QDWWHPSWRI)DFLDO$QWKURSRPHWU\DVVLVWHG 6XEUDWD*KRVK
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Human Factors and Ergonomics in Developing Countries: Perspectives and Challenges
Jose Orlando Gomes
President, International Ergonomics Association (IEA)
Professor, Federal University of Rio de Janeiro, Industrial Engineering & Computer Science Program, Rio
de Janeiro, RJ, Brazil
president@iea.cc, joseorlando@nce.ufrj.br
Abstract: Developing countries face a double challenge on the way to their long-awaited industrial development, and now more than ever having to take into account sustainable development in all senses and
seek to develop a constant improvement in the design of jobs, as well as developing technology to manufacture increasingly more adequate and ergonomic products.

In this sense, FHE domain is a very important ally for this much-desired development, certainly cooperating with other areas of knowledge, not only in the training of technicians and professionals who will implement this complex process of development, but mainly in the sense of contributing to the strengthening of
the research and development sector of all public and private organizations in these countries.
Thinking strongly about these problems, the IEA has been developing and implementing the 7 strategic
policies in order to support the development of member societies in their growth and recognition in national and regional spaces, in order to build articulation with influential and vital stakeholders for this process,
both in the academic sphere, as well as in the public and private sectors of the societies of these countries.
Last but not least, the focus on the future of work and sustainability become pillars of all ergonomic action
in the 21st century and therefore a systematic approach and analysis of the activity are more than desired,
they are mandatory requirements for development and design of solutions for a society with better living
and working conditions.
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Think About Our Professional Profile as HFE Specialist

Yushi Fujita
Research Fellow, Institute for Science of Labor, Japan
Past President of the International Ergonomics Association (2015–18)
yushi1130@gmail.com

Abstract: IEA recognizes that (1) HFE is design-driven, (2) HFE needs to be systemic (holistic) and
take systems approach, and (3) HFE needs to engage various stakeholders. After a brief introduction
of the notion of “resilience,” the presentation discusses how people can be resilient in uncertainties
taking into various human characteristics that shape cognitive processes, and the need for the
stakeholder engage-ment. The presentation concludes that the discussion clearly supports the three
recognitions mentioned above, and that people will reach the same conclusion regardless of their
expertises. The presentation ends with a comment that we need to think about the difference between
professional recognition and professional ability/competency.
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A Road Map for Indian Ergonomics
Anindya Kr. Ganguli
President, Indian Society of Ergonomics (ISE)
President, Asian Council on Ergonomics and Design (ACED)
Sr. Deputy General Manager (Retd.),
Occupational Health Service, Bharat Heavy Electricals Ltd. (BHEL),
Faculty in Ergonomics (Part time), P.G. section, RamMohan College, University of Calcutta.
akganguli@rediffmail.com
Abstract: The future of ergonomics and the future of work are interdependent. Much of the changes that
became necessary due to the infection control requirements of the pandemic, such as Work From Home,
have or are becoming permanent features of our lives in various degrees. The future of work in the form of
remote work or virtual work has also ushered in changes in the workplace itself. Activity Based Work and
Activity Based Work-places are the shape of things to come, and are going to both shrink and transform
offices and work-places. Ensuring good posture, preventing musculo-skeletal disorders, preventing computer vision syndrome, and promoting psycho-social well-being are the new frontiers of Human Factors
and Ergonomics.
The proposed road map for Indian ergonomics pertains to three different future focus points – extension
and outreach, academics including research, and practice.
First, we primarily need to identify the various stake-holders and members of related disciplines and collaborate with them extensively for increased synergy. The Indian Society of Ergonomics has initiated collaborative activities with the CII, IAOH, and the BIS, among others, and this effort to identify and collaborate at all levels must be intensified and broadened.
Teaching in ergonomics needs to encompass all the domains of the discipline – physical, cognitive, and
organizational. Syllabi must be structured to contain all the Human Factors / Ergonomics (HFE) core competencies so as to standardize the course content and align them to the requirements of professional certification. Also, we must develop a network of universities and academic institutions for collaborative research, and connect to the BRICS and ACED networks for maximum mutual benefit. The existing and rising need for ergonomics evaluations and interventions, needs to be translated into actual demand for our
services by stake-holders and interested parties by a system of professional certification of ergonomics
practitioners, and by training and development of skills in organizational ergonomics.
Last, but not the least is the need for ergonomics to be participative at all levels. The Participatory Project
Development Tool – P2DT in short – developed by the International Ergonomics Association must be
made an important part of any ergonomics project and implemented comprehensively.

3

Sustainable Built Environment: Ergonomics Concern
P.K. Nag
Swami Vivekananda Chair Professor
Ramakrishna Mission Vivekananda Educational and Research Institute,
Kolkata, India
pranabnag@yahoo.com
Abstract: The built environment denotes the physical, spatial and behavioural environment. The federative
science and technology of Ergonomics (the Greek word, ergon, epyov - work, and nomos, voµo ¬ - principles or laws) embedded with requirements for sustainability of the built environment for human use, comfort and safety. This contribution elucidates plausible links of building characteristics, indoor physical layout, and environmental quality to occupants’ health, comfort, satisfaction, and productivity. Globally, the
buildings stock consumes nearly 40, 25, and 40% of the energy, water, and resources, respectively, and is
responsible for 1/3rd of the total greenhouse gas emissions. The criticality of green building practices recognize measures and approaches for (a) site and structure design efficiency, (b) efficient use of energy, water, and other material resources, (c) reduction of waste, pollution and environmental degradation, (d) enhanced IAQ, ventilation, thermal comfort, daylighting, and acoustical environment, and (e) optimization of
operation and maintenance. Various building assessment tools (e.g., BREEAM, LEED, HQE, DGNB,
CASBEE, Green Globes, SBTool, and other national schemes) are discussed. These tools have a relatively
greater presence in building accreditation in urban locales and commercial enterprises. The presentation
covers the scope of application of the concept in rural and low-cost environments to create a standard as-
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Humanizing Work, Work Environment and Ergonomics of Organisational Systems
Amitabha De
Former Professor & Director In-charge, NITIE, Mumbai and Former Director, IIM Shillong
deamitabha84@gmail.com
Abstract: Work involves the application of physical or mental efforts, skills, knowledge, or other personal resources, usually

includes a commitment over time, and is carried out through the application of effort/s and a need to exert oneself. (https://
www.dictionary.com; Warr 1987; OECD 2003). Work is not only ‘a job’ or paid employment, but comprises unpaid or voluntary activity, education and training, family responsibilities and caring. Work is central to individual identity, social roles, and
social status of a human being. (Waddell and Burton, 2006).
A work environment is the setting, social features, and physical conditions in which one carries out one’s work. A specific setting of a work environment can have an impact on the feelings of well-being, relationships, collaborations, efficiency, effectiveness, and health. (https://www.indeed.com/career-advice/finding-a-job/types-of-work-environments: accessed on 28.11.2021).
Work environment consists primarily of (a) physical work environment and (b) psychosocial work environment.
“Physical work environment is the part of the workplace facility that can be detected by human or electronic senses, including
the structure, air, machines, furniture, products, chemicals, materials, and processes that are present or that occur in the workplace, and which can affect the physical or mental safety, health, and well-being of workers.
Psychosocial work environment is the organisation of work and the organisational culture; the attitudes, values, beliefs, and
practices that are demonstrated on a daily basis in the enterprise/organisation, and which affect the mental and physical wellbeing of employees. These are sometimes generally referred to as workplace stressors, which may cause emotional or mental
stress to workers”. (WHO, 2010).
“Well-being is the subjective state of being healthy, happy, contented, comfortable and satisfied with one’s quality of life. It includes physical, material, social, emotional (‘happiness’), and development & activity dimensions.” (Felce & Perry 1995; Danna
& Griffin 1999; Diener 2000).
Hazards and risks in the workplace have been observed to have possible harmful impacts on workers’ physical, mental, social
health and well-being. (Bosma et al., 1998; Tennant, 2001; NIOSH, 2002; Chen, Yu & Wong, 2005; Fischer et al., 2005; EUOSHA 2007; Bonde, 2008; Wieclaw et al., 2008; WHO, 2010).
Ergonomics plays a significant role in alleviating some of these possible harmful effects. Ergonomics practitioners employ various methods and tools of Ergonomics for arriving at such solutions. They usually work to find out solutions for unitary problems, i.e., one person working with one machine or carrying out a job and often in a specific work environment. Such solutions
are usually arrived at within the domain specialisations, viz, physical ergonomics, cognitive ergonomics, and organisational ergonomics, of ergonomics specialists. Due to the changing technology, social systems and nature of business, organisations become complex, flexible, large, multilocational and often are separated with different time zones, and in many cases they are virtual. Therefore, applications of ergonomics to address to the unitary problems for arriving at one-to-one solutions and applications of domain specific specialisations by an Ergonomics specialist in these new organisational systems and new work environment may not be contextual. Innovative approaches with newer methods and newer tools for providing appropriate Ergonomic
solutions to address the human factor and organisational problems of these new, complex, flexible, and virtual work systems and
for different persons with dissimilar needs and working in different and diverse work environmental settings probably be necessitated. (Chapanis,1979; Hendrick,1997; Carayon and Smith, 2000; Wilson, 2000).
Keeping the above in mind, ‘Humanizing Work and Work Environment (HWWE)’ conference series for providing a platform to
the Ergonomists to discuss the impact of Ergonomics applications on Work and Work Environment with view to make them
‘contextual and humane’ was started in 2001 in IIT Bombay. This year, i.e., 2021 is the 20th year of this conference series.
Two thousand twenty one is also important for Ergonomics in India. It is the (a) 50th year of the introduction of Ergonomics as a
special subject in any academic programme in India. In 1971, Work Physiology and Ergonomics was introduced as a special
paper in M.Sc. Physiology programme of the University of Calcutta for the First time in India. (b) 20 th year of the establishment
(release of funds) of a ‘Centre of Excellence in Ergonomics and Human Factors Engineering (CEEHFE)’ by the Department of
Science and Technology (DST), Government of India and (c) 15th year of the introduction of ‘Diploma Ergonomics (DErg) Programme’, first of its kind in India.
In this paper, an attempt has been made to look back, introspect and to understand some of the concepts of work, work environment and ergonomics of organisational systems; their impacts on people, organisation and society and put forward some
thoughts.
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In Pursuit of Innovation
‘Practice-based Learning & Processed-based Learning’
Amit Ray
Professor, Department of Design, Shiv Nadar University, India.
amit.ray@snu.edu.in
Abstract: 1760-1840 the transition of Handmade Design ‘practice’ to Mechanical Production took place in Britain, Europe and
the US. Steam Engine powered machine tools and mechanized production system introduced a new era of design process. The
process geared up to revolutionize a new concept of mass-production, design productions that had tremendous impact on GDP
growth which eventually led to the Industrial Revolution.
During the last decade Design Innovation has become one of the most sought-after areas. A number of heads of nations have
announced that Innovation would be the ‘future currency’ of a nation. Today every country is announcing various strategic policy to enhance innovation-oriented policy. Naturally Government of India is also floating various schemes (educational, entrepreneurship, national policy of design, etc.) to encourage innovation-oriented design programs.
The Modern Design concept since Industrial Revolution, started shaping the future course of innovation based on ‘Processedbased Design’. Present day (mass production) technology-based process does not count on ‘intuitive-knowledge’ because it may
have errors. In order to minimize the infallibility and produce quality-controlled products, we have been solely dependent on
technology-based tools and hence sacrificed the intuitive creative practices. We have started believing in the notion that technology would generate innovation. We have forgotten, technology produces tools not innovation.
In order to understand the genesis of creativity in design and innovation, one cannot escape from the knowledge of ‘Practicebased Design’ (Handicraft) approach. Around the world the Handicraft Culture has developed knowledge-based practice through
continuous process of learning. Learning by hands-on experience builds vast ‘intuitive-knowledge’. The technology-based
knowledge, does not count intuitive knowledge-based design practice is very reliable. In result, we have sacrificed ‘human emotion’ that is integral to handmade products.

If Innovation is the key to Design Profession, ‘practice’ would be the first step followed by processes. In traditional art form, the
expression of the form is based on the ‘experience of perception’. The practice emphasizes aesthetics by developing a serious
understanding of form, materials and sue of experimentations and manipulation. It generates ‘accidental learning’ to help developing tacit knowledge associated with intuition. A craft or artisan’s design approach requires a substantial understanding of designer’s ‘intuition’ to realize functionally and aesthetically meaningful outcomes. Naturally, the quantitative approach (Design
Process) would be wary of the intuitive practice because of an element of uncertainty.
Therefore, if we accept Handicraft has relevance in today’s society, we need to respect and understand the potential of Intuitive
Design’, which craft has the legacy of thousands of years. Craft has its intrinsic value. Therefore, instead of weighing the merits
of Practice-based Design and Process-based Design, we need to take a holistic approach to integrate them into a seamless process. In author’s view, it would naturally through up a challenge and if done correctly the outcome would be a rewarding innovative solution for the society. The author accepts that each has its merits and demerits. Hence, a selective way to integration
would generate higher dividend than showcasing crafts-based designs curio for decoration.
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HFE and Industry 5.0 – The Future of Work
Kathleen Mosier
Past-President of International Ergonomics Association (IEA),
Emeritus Professor, San Francisco State University.
kmosier@sfsu.edu
The world of work depends heavily on effective HFE to ensure health, safety, and sustainability of workers
and organizations. Work today comprises a wider disparity in work situations than ever before, and HFE
professionals must address issues that range from physiological threats such as musculoskeletal disorders or
injuries from physical work, especially in IDCs, to cognitive and psychological threats stemming from new
information technology, robotics, artificial intelligence, and digitalization. Multiple types of work arrangements including the informal and ‘gig’ economy may interfere with the management and regulation of HFE
issues at the organizational level and leave workers with no protections or HFE provisions for safety and
well-being. Technological advances such as new information and communication technology, robotics, artificial intelligence, and digitalization have resulted in tasks being increasingly automated or robotized, often with little attention to the impact of changed job requirements on stress, workload, and worker sustainability – all of which are HFE concerns. These HFE challenges must be met in order to ensure sustainable
workers and work systems.
Industry 5.0 is a new paradigm for work that reflects the principles of HFE design. Industry 5.0 has a triple
mandate for work – to be human-centric, to be resilient, and to be sustainable. According to the European
Commission* a human-centric approach in industry promotes human talents, diversity, and empowerment
and puts core human needs and interests at the heart of the production process. We focus on what technology can do for us. We use technology to adapt the production process to the needs of workers. We make sure
that the use of new technologies does not impinge on workers' fundamental rights, such as the right to privacy, autonomy, and human dignity. The well-being of the human is a top priority of the process.
Industry 5.0 focuses on agility and resilience with flexible and adaptable technologies, respects planetary
boundaries, and focuses on sustainability. It calls for the development of circular processes that re-use, repurpose and recycle natural resources, and reduce waste and environmental impact. Sustainability means
reducing energy consumption and greenhouse emissions, to avoid depletion and degradation of natural resources, to ensure the needs of today’s generations without jeopardising the needs of future generations. We
can use technologies such as AI and additive manufacturing to optimize resource-efficiency and minimize
waste.
Basically, this paradigm calls for a partnership between intelligent humans and smart machines – a convergence of human cognition and artificial intelligence so that technology serves humans rather than technology being the driver of human activity. It offers a strategy and rationale for HFE in the design of work and
work systems that can be applied by HFE researchers and practitioners to create a future of work that embodies HFE principles.
*Note – these sections taken from
Directorate-General for Research and Innovation, European Commission (2021). Industry 5.0: Humancentric, sustainable and resilient.
DeNul, L., Breque, M., & Petridis, Athanasios, Directorate-General for Research and Innovation, European
Commission (2021). Industry 5.0: Towards a sustainable, human-centric and resilient European industry
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Need of Ergonomics in Designing Machine Seat and Cabin to Control MSDs for Indian Mine Operators
Netai Chandra Dey1; Shibaji Ch. Dey2
Professor HAG (Mining)1; Ergonomist & Research Associate -I2
Department of Mining Engineering, Indian Institute of Engineering Science & Technology Shibpur
P.O: Botanic Garden; Dist: Howrah, Pin: 711103, West Bengal, India
ncdey63@gmail.com1
Abstract: At present India ranks second in world coal production while stands fifth in coal reserves globally. The outcrop coal (deposit closer to the surface) is getting exhausted quickly as the demand of coal is
increasing within the country. Consequently, there is a possibility of future coal mining to get shifted towards deeper mines. Having followed the need, mechanization has already been roped in almost every
coal subsidiary having underground coal mines. Different mechanized mining, like Continuous mining,
Long-wall, Bolter miner and Road header, are associated with different machine based sub-systems like
Shuttle car, Load haul dumper etc.. Therefore, 8 hours continuous stretch of operation sitting on such machine has now become the need of the business. So, the scope of appropriate designing of seat and cabin
of that machinery is substantially high in Indian Mining sectors. Moreover, human stress growth behavioral pattern, fixation of suitable workload and muscle force (MF) as a response to varied stress factors in
deeper mines, is nearly unknown in Indian mines. Consequently, monitoring and controlling of fatigue
sustainability and postural stress for a continuous mine unit operation under a hectic working environment need a proper insight in Indian mining industries. The topical mining domain involving HEMMs,
coal face loading machines are yet to get proper attention from the stake holders. It is well known that
work stress related physiological problems especially, postural stress and low fatigue sustainability (FS)
poses a significant challenge in day to day mining operation. Mostly in Indian mines work pattern of machinery operation adopted is not suitable for continuous job and thereby contribute to some potential future risks of musculoskeletal disorders in the form of low back pain. Moreover, modern occupational
health and safety (OHS) legislation states the requirement of detailed risk assessment of work procedures
to ensure safety. It is also prescribed that machineries should be aptly and ergonomically designed, manufactured, supplied, installed and used having negligible possibility of risks to the health, safety, and comfort of operators. Significant emphasis has also been given in different provisions (126 and 215) as stipulated in current Indian coal mine regulation (CMR 2017). Therefore, postural stress related research
theme should be given utmost emphasis primarily to manage musculoskeletal disorder at mines and specifically to increase muscle fatigue sustainability of miners.
Keywords: continuous mining, health and safety, machinery, postural stress, muscle fatigue
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Humanizing Construction Workplace - Problems and Possibilities
Krishna Nirmalya Sen
Head EHS, Larsen & Toubro Limited,
MMH SBG, Larsen & Toubro Limited,
Salt Lake city, Kolkata- 700091.
krishnanirmalya@gmail.com
Due to rapid economic growth and urbanization construction industry has become one of the leading job
creators in the past few decades. In India, construction sector provide employment to over 55 million workers, which is considered the largest sector after agriculture in terms of employment. In addition to engagement of large workforce, construction sector is also one of the biggest contributors to national GDP
amounting to 9 to 11% approximately.
However, construction industry’s rate of occupational accidents, injuries and ill health is high due to several reasons. As per ILO estimate nearly 2.78 million people around the world succumb to work-related accidents or diseases every year while nearly 374 million occupational accidents annually. With limited data
from Indian construction industry, it is estimated that 11614 workers die due to occupational accidents annually. Typical constituents of construction involve high risk, such as working at height, work with heavy
machinery, deployment of unskilled workmen, presence of subcontractors, high rate of workmen turnover
etc.
In addition to these intrinsic characteristics, transient nature of the job, poor working conditions, extended
working hours, lack of welfare facilities etc. make construction workers highly susceptible to physical and
mental fatigue. Construction works still being labour intensive and demanding, presence of physically fit
and healthy workforce at the workplace is necessary to achieve the intended operational outcomes.
Preventing fatality and ensuring safety and wellbeing of the workmen is the duty and a major responsibility
of the employer. However, many a times, working conditions and the facilities provided to the construction
workmen are below par with reference global standards or even domestic statutory requirements. Organizations need to adopt multi-pronged approach to address all the underlying factors to ensure long lasting effect in facilitating safer and healthier. In the recent past keeping pace with global initiatives, India has started embracing the strategy of “Vision Zero”. Its concept and fundamental principles in fact present enormous opportunities in shaping the organisation’s workplace cultural transformation. Involvement of leadership and their commitment to betterment of workplace culture, timely risk mitigations, improvement of
workplace conditions such as ergonomic interventions to reduce the physical impact on human body, optimising work hours and enhancing the adequacy and quality of welfare facilities at the workplaces and
workmen habitat can significantly influence the health and wellbeing of workmen associated with construction works.
Decent working environment makes employees safe, healthy, happy and more committed at work. This
also leads to reduction in number of complaints and absenteeism and an increase in productivity and quality of product with high morale among the workforces. Hence, it is necessary for all stakeholders, including
government, employers, employees and their representatives should come forward to drive the change and
make workplaces safer, healthier and more humane.
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Ergonomics in Industry 4.0 Era
Mohammad Iqbal
Department of Industrial and Production Engineering
Shahjalal University of Science & Technology, Sylhet, Bangladesh
Email: iqbalm_ipe@yahoo.com
Abstract: Presently we are living in a digital world and digitization is ongoing throughout Bangladesh.
We can say that the world is becoming smaller day by day but it does not mean that the word “smaller”
concept is related to the size of this earth planet but with Information Communication
Technology (ICT), Operational Technology (OT), and worldwide networking. Industry 4.0 makes the
manufactur-ing/production/operation a value-added creation process through digital transformation. The
term Indus-try 4.0, shorten to 4.0 or simply 4, originated in 2011 from a project in the high-tech strategy
of the Ger-man government, which promotes the computerization of manufacturing. The term
industry 4.0 was publicly introduced in the same year at the Hannover Fair, Germany.
Although in its conceptual state, Industry 4.0 promises a revolutionary leap in manufacturing industries
for the next 10-20 years. Industry 4.0 is defined as a computerized manufacturing industry with connected intelligent devices, machines and physical objects; the goal is to construct an intelligent
factory which is characterized by adaptability, resource efficiency and ergonomics. It integrates
customers and business.

Under the environment of industry 4.0, smart factory aims to produce precise, 4 high-quality and
per-sonalized intelligent products, so as to achieve the efficiency and cost of mass production in small
batch production of single parts. Intelligent production can carry out large-scale small batch
customization for enterprise customers, or small batch single product customization for individual
users. Factory produc-tion in industry 4.0 environment has the following characteristics:
The paper gives a brief history and connotation of the development of industry 4.0, as well as the development requirements of ergonomics in the new era and the common features of the emerging technologies of man-machine engineering in industry 4.0.
Keyword ： Industry 4.0, ergonomics, human interaction, application of modern technologies.
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Ergonomics Interventions in Sports for the Persons with Disability
Asis Goswami
Former UNESCO Chairholder and Professor,
Ramakrishna Mission Vivekananda Educational and Re-search Institute,
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asis.goswami@gmail.com
Abstract: Inclusion of the visually impaired persons in the mainstream activities is a part of the Sustainable Development Goals of United Nation. A number of UNESCO Chairs are working to formulate,
exe-cute and rethink on the methods for creating inclusive environment. We all are aware that regular
physical activity can help in preventing several adverse health conditions. However, participation of
disabled per-sons in physical activity remained rather neglected until the beginning of Paralympics and
Special Olym-pics. Medal tally contributed in sports by the 'Persons with Disability (PwD)' is quite
impressive compared to the non-disabled group. The present brief lecture would aim to highlight some
of the developments in India in respect to the sports for the PwD.
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Impact of COVID-19 on Indian Informal Sectors and Informal Economies
Somnath Gangopadhyay and Souti Das
Occupational Ergonomics Laboratory, Department of Physiology, University of Calcutta.
92, A.P.C Road, Kolkata-700009, India Abstract
ganguly1961@gmail.com
Abstract: The novel corona virus which causes COVID 19 had given a massive impact on economy mainly due to sudden lockdown which stops all kinds of global supply chains. These impacts are more prominent and severe in informal economy. Diversification of business has been one of the noticeable trends during the COVID period. This trend is most observable in the informal economy. Due to governmentimposed regulations during COVID-19 pandemic, the production units (small and medium enterprises) had
to shut down. As a result, the workers who were involved in such work were temporarily laid off. It has
been observed a big surge of migrant laborers returning to their hometowns. The lack of proper raw material supply and the disruption in supply-demand balance were major causes of the ill health of the informal
economy during the lockdown. Over 700 million informal workers live in extreme poverty, and often cannot bear the financial and/or opportunity costs of receiving health services and losing a day’s work.
Women make up the largest proportion of the most vulnerable informal workers due to a combination of
factors: they occupy the lowest paying informal jobs, maternal health needs are not met by employment
conditions, and working conditions often subject them not only to bodily harm but also psychological and
sexual abuse. Government of India rolled out a relief package of ₹1.7 lakh crore targeted at the most vulnerable sections–including construction workers, farmers, poor women, and the urban
poor. This included additional rice, wheat, and pulses for the poor, a hike in Mahatma Gandhi National Rural Employment Guarantee Act (MNREGA) wages, and an ex-gratia amount of ₹500 per month for the next three
months for women account holders under the Jan Dhan Yojana.
Recently, we have conducted a study find out the effect of lockdown on the businesses of informal sectors
and informal economies during COVID 19 in 2020. The randomly selected informal sectors are agriculture,
tobacco, printing and binding, food and beverages. The informal economies workers are from the occupations of barber, tailor, sellers of vegetables, fruits, fishes and meats and car mechanics. A questionnaire
containing 30 questions on business trends is distributed to each of 40 participants for responses. The findings reveal the significant differences in responses on business strategies among workers in the informal
sectors and informal economies. Workers in the informal economies during lock down quickly change their
businesses for survival, whereas, in case of informal sectors, it is difficult for them to change existing businesses.
Keywords: Corona Virus, Unorganized Sectors, Questionnaire, Occupations, Businesses
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Autonomous Behaviour of Digital Human Models for Ergonomics
Dibakar Sen
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dibakar@iisc.ac.in
Abstract: Ergonomics is predominantly an experimental science which develops knowledge about human
capabilities, limitations, and their implications in task-performances. Ergonomic work and workenvironment ensure safety, comfort, and efficiency. The diversity of practical tasks and attributes of human
subjects poses challenge in characterizing arbitrary man-machine interactions based on the understanding
of specific or standard experimentations. Thus, mock-ups and simulations for ergonomics remain important
in various stages of design, manufacturing, and usage of products.

Simulations in a representative work scenario involve enactment of representative tasks by representative
users. Validity of the observations and inferences from a simulation not only depend upon the expertise of
the researcher but also on its fidelity with respect to the real-world scenario. Flexibility and versatility offered by the digital environment makes Digital Human Modelling (DHM) a highly promising environment
for ergonomics simulations.
In DHM systems articulated, anthropomorphic, digital agents are programmed to perform the given tasks in
a digital work-environment and different performance parameters are noted to assess the task and safety. In
a design scenario, the parameters that define the DHM, task and work-environment are then systematically
varied to arrive at the optimal condition. This is akin to empirical experimentations in a digital environment.
Traditionally, DHM based simulations has been used extensively in automotive industry for physical ergonomics namely, reach, access, visibility and postural safety. These simulations are typical performed separately as discrete actions. In real human performance there is inter-dependency of multiple human factor
issues and activities involve a causal sequence of tasks/actions. Thus, scope of simulations of discrete actions his highly limited vis a vis actual experiments with human subjects performing activities.
We believe that realistic performance and assessment needs autonomy in both modality and extent of performance of a task and responsiveness to the outcomes of tasks already completed. In this paper we present
DHM based simulations supporting autonomous behaviour in reach, locomotion, support seeking and output sensitive task executions; we also present a framework for simulation of unexpected outcomes that has
potential of accidents.
Central to this autonomous DHM environment is a novel kinematic model that does not use DH parameters
and allows mutable support, an optimization based posturing scheme, an output sensitive behaviour model
and a responsive environment model. Distinctive features of each of the modules are presented with illustrative examples.
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The Revised Guidelines on Ergonomics Risk Assessment for Display Screen Equipment at the Workplace: Application in Work from Office and at Home
Shamsul Bahri Mohd Tamrin, Daryl Tan, and Ng Yee Guan
Universiti Putra Malaysia
uvea_2000@yahoo.com
Abstract: One of the important activities during working regardless of different sectors of industries is the
using of display screen equipment (DSE). As time evolved, the definition of user of DSE had expanded
form a fix DSE to portable, and smaller in size. Previous Guidelines on Occupational Use of And Health
for Working with Video Display Units (VDU’s) 2003 is outdated and did not include various type of
equipment related to DSE and different activities.
To revise and develop a new Guidelines on ergonomics for display screen equipment at the workplace
202X that suit with the current trend. A combination of experts from academia, industries and the government involved in the revision of the Guidelines (GL).
The new GL consist of 11 chapters including (1) Introduction (which covers the background, purpose,
scope and application, benefits and normative references for the GL), (2) terms and definitions used in the
GL, (3) legal requirements and international standards which are related to the GL, (4) risk factors of display screen equipment towards the users, (5) health effects of usage of DSE, (6) the framework for DSE
assessment which incorporate and improves upon the framework use of the Guidelines on Ergonomics Risk
Assessment at Workplace 2017 by establishing additional information and assessment specifically for the
use of DSE at the workplace. In chapter 7, 8, 9 and 10, the revised GL includes contents which are required
for the initial and advanced ergonomics risk assessment such as the (7) review of assessment, (8) responsibility and accountability of employees, employers and person performing the assessment, (9) instruction,
training and consultation and (10) record keeping. The final chapter describes suggested improvements and
best practices which include the principle of hierarchy of control, engineering in design and administrative
control. Several appendices in assessing at several level of assessment was included. In addition, steps in
visual exercise and entire body exercise were described in giving idea for improvement for those using prolong hours with DSE.
With the use of the revise GL, there is possibility enhancing the reduction of the prevalence of ergonomics
related problem in the near future regardless working in the office environment or working continuously at
home.
Keywords: Display Screen Equipment, Guidelines, Ergonomics, Computer Visual Syndrome
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Design of a Dry Land Rowing Simulator Model
Anant Chakradeo, Wricha Mishra & Sunil Rai
Faculty of Design, MIT Institute of Design, Pune, India.
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Abstract: Rowing is a sport in which one or more rowers use their muscular strength to propel the boat
towards finish point. Competitive rowing is a challenging sport in which a rower must have a suitable anthropometric profile along with highly evolved aerobic and anaerobic capacity. Additionally, the rower
needs intensive training to get aligned to the requirements of the sport. The most popular training aid is ergometer which enhances performance but makes them prone to discomforts. Although ergometers are extensively used for physiological testing of rowers yet little evidence is there to support that ergometer rowing replicates experience similar to on-water rowing. Studies have indicated that a potentially valuable
training tool is the one which has feedback mechanism for both novice and elite rowers with quantitative
information about rowing biomechanics. Although there are few types of simulators which use virtual environment to give experience similar to on-water rowing, they are very expensive and complicated systems.
In view of the above, the present study was conducted to design dry land rowing simulator which gives an
experience similar to on-water rowing. An attempt was made to develop a dry land rowing simulator model
similar to on-water single scull rowing using human centered design approach is covered. After conducting
user study and identifying user requirements, five concepts were proposed. Subsequently, several design
iterations were tested and based on the feedback from the users, final model was developed. It was found
that different performance parameters such as Handle Force, Seat Force, Foot-Stretcher Force, Seat Displacement along with the other parameters like Stroke Rate, Speed, Power and Time to cover specific distance could be analysed. This will help in mapping and predicting the performance of rower. However, longitudinal studies on larger sample size will help in achieving better predictive performances results.
Keywords : Performance, Rowers, competitive rowing, training
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Ergonomics and Design for Reducing Discomfort
Darius Gnanaraj S
Professor, Department of Design and Automation
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Abstract: Discomfort is experienced by professionals and workers at all levels. The principles of ergonomics are applied to eliminate or alleviate the discomfort in products as small as a wristwatch to products as
big as an aircraft. A few case studies are reported in this paper in which the methods based on ergonomics
are applied for providing comfort to the users. The case studies are as follows: Reduction of discomfort experienced by (i) foundry workers, (ii) IT professionals, (iii) workers during material handling, (iv) Twowheeler mechanics, (v) Laptop users, (vi) workers using hand tools, (vii) construction workers using troweling tools and (viii) workers collecting scrap materials in industries. Rapid Entire Body Assessment
(REBA) and Rapid Upper Limb Assessment (RULA) are used to analyze the posture and to measure the
discomfort. The resulting scores are used to bring awareness to the users on the necessity for making the
changes in the workplace to reduce the discomfort. It is suggested that awareness programs are to be conducted to industry workers as well as professionals so that everyone is aware of the principles of ergonomics and apply them in their daily life to be more productive and comfortable with their work.
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Manual Material Handling in Rice Mills
K.N. Dewangan and B.S.K. Chhetry
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Nirjuli, Arunachal Pradesh-791109
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Abstract: Manual material handling (MMH) in rice mills is labour intensive operation and is usually
carried by the male workers. The tasks performed in MMH are handling of: unloading of paddy bags
from vehicle to the rice mill godown; paddy bags from godown to rice mill and loading of milled rice
bags in vehicle. The weight of a paddy bag ranges from 35-45 kg. The milled rice is packaged in 50,
25, 10 and 5 kg. During unloading of paddy or loading of rice mills, the workers usually carry load in
two modes namely in head or back. Heart rate of the workers was measured during load carrying
among 12 workers in four rice mills. Time motion study was also performed for different task of
MMH in the rice mills.
It was observed that the workers carry the bags on the head for placing it in higher elevation while
bags are carried on back for placing it below the level of waist. The average horizontal distance, vertical distance, load carrying time and return time during unloading of paddy from the vehicle were found
to be 9.62 m, 1.47 m, 13.07 s and 12.19 s, respectively. The frequency of lift per minutes was found to
be 2.52. The average resting and working heart rate during unloading of paddy was found to be 73 and
126 bpm, respectively. The average horizontal distance, vertical distance, load carrying time and return
time during unloading of paddy from the vehicle were found to be 16.10 m, 2.20 m, 25.31 s and 28.89
s, respectively. The walking speed with load and without load were 0.58 m/s and 0.64 m/s. The walking speed during loading of rice bags was less compared to walking speed during the unloading of paddy bags. The mean resting and working heart rate during loading of rice were found to be 76 and 146
bpm. Unloading of paddy and loading of rice bags falls under heavy work category.
Keywords: Rice mills; heart rate, time motion study, load carrying

17

Women and Work Environment - An Ergonomic Perspective
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Abstract: Labour in the fishing industry tends to be divided along gender lines with men almost exclusively going out to sea to catch the fish and women doing the majority of on-land processing. Most of
these workers are seasonal workers. The degree of exposure is likely to be highest during the harvest season when most of the fish processing occurs. The ratio of employment of men and women in fish processing units is 3:10. Estimation of total IgE of women workers revealed that only 12.2 per cent of the
women workers had normal level of the total IgE and the rest of them had higher. Majority of the women
workers (71.4%) had elevated level of IgE and the mean total level was 960±180.2 IU/ml. This clearly indicates that women employed in seafood processing units have higher IgE levels which may be one of the
reasons for respiratory problems and allergic reactions among the workers. Thermographic images of upper and lower extremities of women workers indicate there is a reduction in skin temperature by almost 8 10ºC.
Similarly the participation of women in call centre industry has been seen as a critical enabling factor for
continued growth of the industry. Call centre has found its place in the service sectors like banking, finance, transport, utilities, education and medical care. The call centre work involves long hours of work,
permanent night shifts, incredibly high work targets and loss of identity, which results in several health
hazards and increased absenteeism. The workers experience the boss syndrome (Burnout Stress Syndrome) characterized by chronic fatigue, insomnia and complete alteration of 24 hours biological rhythm
of the body. This sector will employ a huge number of young workers who would be facing several health
risks during their career. Thus a systematic scientific study on health problems of these categories of
worker is the need of the hour. Ergonomic analysis of the work environment throws light on the various
hazards and risks faced by the women workers and helps in formulating strategies to be implemented in
the work place to minimize discomforts and enhance productivity.
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Design and Development of Combat Boot: An Ergonomic Approach to Mitigate Risk
of foot injuries
Madhusudan Pal
Scientist F & Head, Department Ergonomics,
Defence Institute of Physiology and allied Sciences,
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madhusudanpal@rediffmail.com
Abstract: The exerted impact forces during daily activities with carrying loads are transferred
between ground and human body. The planter pressure is used to quantify the impact force which
transmitted to the joints of lower extremities with increased risk of foot injuries during various
activities. Military recruits walk about 11 km per day thus absorbs about 351000 N impact forces
during carrying of 4.2 kg rifle in hand that increased risk of foot injuries. The existing heavy weight
boots without impact force absorbing Insocks to increase possibility of injuries during different activities
over long duration. The existing boots also have weight burden in terms of functional features like antipenetration and slip resistance. Military personnel walked over different terrain that exerts different
impact force may cause risk of lower extremi-ties injuries like tissue injuries (muscle strain), fractures,
joint dislocations and ankle & knee joints injuries, ultimately reduces their functional efficiency. Under
these scenarios, the study was aimed to make light weight boot, constructed on ergonomic principles
with improved functional features for different terrains like better shock absorption ability and impact
force absorbing Insocks for military application. Objectives were to reduce transfer of impact force to the
lower extremities joints, skid, sharp object penetration, over-use injuries and risk of fall.
First, the CAD model of boot was designed. The prototype development and fabrication was done and carrying out for ergonomic study. Efficacy of new combat boot was tested in laboratory field conditions. Ergonomic parameters like Balance, stability, and energy expenditure, kinematics and planter pressure responses measured during walking conditions.
Observations of the present study stated newly designed combat boot decreasing the impact force at various
foot regions in both feet in comparison existing one during level and gradient walking. The ergonomic boot
improves balance & stability, less energy expenditure and reduces transfer of impact forces compared to
existing boots. The sole system with different combinations of materials, injury preventive approaches and
easy uses benefits features were found to be enhances efficacy of the ergonomically designed boot. Hence
the present study suggested using the newly designed combat boot that reduces all the identified problems;
enhance mobility and minimizing the risk of foot-related injuries in long term use.
Key words: Combat boot, Ergonomic design, Injury prevention, Impact force, Balance stability.
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Abstract: Agriculture is one of the most drudgery prone sectors in India, and it is the biggest employer in
the country with 263 million human workforce. Traditionally, the human workforce and draft animals
were the a major source of power. However, now, other power sources are used in agriculture which include about 7 million tractors, 0.5 million power tillers, and 26 million electric motors/ diesel engines/
pump sets. It is well known that improper work environment leads to injuries, occupational health problems and reduced efficiency of agricultural workers. Therefore, ergonomics research and application can
play a large role in agriculture to address these issues.
Ergonomics research in agriculture dates back to 1960’s, the pioneering institutions being Presidency college of University of Calcutta, and Indian Institute of Technology Kharagpur. However, it got the real
boost after establishment of the All India Coordinated Research Project on Ergonomics and Safety in Agriculture and Safety in Agriculture (AICRP on ESA) in 1996 by Indian Council of Agricultural Research.
Absence of anthropometric data of Indian agricultural workers was a major concern for any ergonomical
intervention in agriculture. Therefore, the AICRP on ESA carried out a comprehensive programme for collection of anthropometric and strength data of Indian agricultural workers with the help of State Agricultural Universities and other R & D organizations, and the data on 79 body dimensions of 14618 workers and
on 16 strength parameters of 9515 workers were collected. Also, a good amount of other ergonomical data
have been generated by the 11 centres of AICRP on ESA during last 20 years. The surveys on agricultural
accidents revealed that the overall accident incidence rate per year was 333 accidents per 100,000 workers
whereas the fatality rate per year was 18.3 per 100,000 workers. It was estimated that each year there might
be about 45,000 fatalities and 7,50,000 non-fatal injuries in agriculture costing about Rs. 5,400 crore per
year to the nation. Therefore, to minimize this cost as well as to improve the work environment in agriculture, ergonomical design guidelines for agricultural tools and equipment were developed and put in the
form of a “Ergonomical Design Guidelines Handbook for Agricultural Tools, Equipment and Work Places” for use of all the stakeholders involved in farm equipment design and operation. To make it easier to
understand and adopt these guidelines, regular training programmes have been started by ICAR-CIAE
Bhopal for various people involved in the research, design and operation of tractors and other farm machines as well as for teachers and students of agriculture and related disciplines.
It is well known that ergonomics is concerned with improving the performance of a person or person machine system. Though, there are a large number of examples showing improvements , generally, the
results are not expressed in measures that are easily converted into monetary terms. However, now, there
is a growing demand for cost–benefit data of ergonomics applications. Considering this aspect, a procedure
was worked out to arrive at the monetary benefits of ergonomics application in agriculture through AICRP
on ESA, and accordingly, the the same were calculated. This presentation covers in brief the ergonomics
research and application work done under the AICRP on ESA in last two decades, and the estimated monetary benefits resulting from this work.
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Abstract: Ergonomics risk factors assessment in shop floor is paramount importance for safety health and
higher productivity for industry without injury accident, loss of life. The risk factors assessment is done as
per factory act regulatory processes. Some follows every six month interval, many other yearly many does
it as and when they feel require. Most of risk factors are manual material handling, awkward postural. Long
hour of work, heavy energetic work load, extremely hostile working environment, complex machinery,
human psychological state etc. all those factors contribute fatigue in human thus incur higher fatigue also
causing higher chance of high risk error and accident.
As of now many tools are available in literature. However, all are not fully satisfactory. Needs more universalization acceptable, easy to use at shop floor. Some cases India have done some commendable research at university of Kolkata, IIT Mumbai, Guwahati, Kanpur, Delhi, and Chennai. Other Indian university has done some scanty work. Similarly Indian council of agricultural Research (ICAR), ICMR, CSIR,
RDSO, DRDO, did some work of their own problematic, academic, project etc but industrial application is
limited.
The manual material handling assessment is done by NIOSH revised equation JSI index, though very useful have some limitation needs further simplication with more factors to be considered. Presently it is for
two hand operation, needs single hand option. Presently hot cold awkward posture, confined space it is not
applicable.
Similarly metabolic assessment techniques are full proof it also needs to be rational by each nation. India
also needs to do so for national application by doing basic research. Similarly national energy requirement
energy expenditure needs to be elaborate in all regions to avoid regional variations.
We are in tropical region of globe thus heat is our main environmental problem. Thermal exposure its ill
effect are to be categorise nationally. India is vast country with various environmental prevalence, regional
wise. Thus compresenhasive regional studies are to be compiled asses and national conscious of exposure
limits are to be determine a for all India application. All our effort will enhance enforcement activity meaningful effective. It will bind to be effective national industrial safety health productivity tool at large.
Many areas are unexplored such as psychological wellbeing of human, Modern complex engineering machineries at shop floor needs accurate technical knowledge to operate. Our industrial population do not
have such on job training, education to reduce human fatigue on such complex machineries. Though not
directly involve shop floor, but very essential to produce text book in this area. It is very much lack in our
country. We need text book, monograms, relevant in this field to educate our industrial population. Few
small attempt have done in this area needs more sustain effort. Very good work has been reported in design
to reduce static fatigue needs more standards to follow. Paper did not elaborate all others factors in details.
It is in this context I want to invite young generation physiologist ergonomist, psychologist and engineers
to do more research, training, to improve confidence to industrial populations. We have many laboratories
in Country but focus research is scanty in this area. I am optimistic good work wii come from Indian in future.
Note: Views expressed in the article is of author in no way it reflect the official views of neither govt of
India nor central labour institute.

21
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Abstract: Though no Individual, Industry or Nation welcome accidents, still industries face accidents regularly. ILO estimates that annually about 270 millions employees injured in work accidents out of which
globally more than five hundred people per day never return from their work places. But for the last few
decades, researchers and safety practitioners have contributed several sophisticated systemic models for
effective management of safety & accidents. Then where is the ‘Gap’? Probably the gap originates with the
non-inclusion of causal analysis of accidents through Ergonomics perspectives along with root cause analysis of human error at the time of accident through in-depth understanding of behavioural science. In other
way, there may be a gap of accident analysis concept and the system for calculating the magnitude of accident problem.
Occupational accidents generally happen as a result of a chain of events, in which something has gone
wrong. It has been shown that certain human factors intervention may prevent the injury or damage to
which such a chain of events would otherwise lead to fatal. Understanding human factors while analyzing
workplace risk factors may be a vital part of modern safety analysis system.
A complete and accurate view of the state of affairs with respect to workplace fatal accidents can be evaluated by means of a comprehensive reporting and record keeping system. Analyses of well prepared accidents reports considering all related human factors, can give a picture of the basic relationships for the
causes of accidents. Knowledge of the relevant risk factors can be obtained by analyzing the detailed information provided with each accident record as to where workers and operators were located, when the accident occurred, what they were doing or handling, by what means, what damages or injuries occurred and
other particulars surrounding the accident including relevant human factors like physical anthropometry &
design, Bio-dynamic factors, strength & endurance, Human error and cognitive factors, Health status, Psycho-social factors etc.
Fatal accident analysis is not merely a recording of little basic accident information. In major fatal accident
analysis reports, evaluators prefer to highlight the technical and organisational causes of the accident
whereas the information of human centred causes of accidents like impaired psycho-physical functions,
poor time management, unfamiliarity with procedures, personality factors and much other such vital information are not listed in the final report. Every fatal accident analysis should be a multivariate & multifunctional system of recording the total information regarding the work, the worker/s and the immediate environment of the accident. Present discussions will highlight the missing of some major Ergonomics factors
in few fatal accident analysis reports of Indian heavy industries which may be the key contributory factors
for fatalities. Every fatal accident analysis report will be a new lesson of safety management for future if
we incorporate all the vital human factors failure information at the time of accident.
Keywords: Accident analysis, Fatal, Ergonomics, Safety
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Design of the Fingertip Force Sensing System for the Understanding of Pinch Grasp
Mohd Salman Khan and Abid Ali Khan
Ergonomics Research Division, Department of Mechanical Engineering, ZH College of Engineering &
Technology, Aligarh Muslim University, Aligarh-202002, UP, India.
abid.khan.me@amu.ac.in
Abstract: The activities of daily living performed by the human body result from biosignal information
originating from the brain. The upper limb activities, particularly grasping of the objects, occur as a result
of such signals: electrical signals; magnetic signals; etc. Besides these signals, the sensory feedback information from the mechanoreceptors is also essential to grasp objects. Thus, sensory feedback information is
also helpful in the design of upper limb assistive devices. One such sensory system is the force feedback
system required to manipulate the grasp force of the objects. For the creation of such systems, an understanding of human grasping behaviour is also essential.
In this study, a fingertip force sensing system was designed using a force-sensitive resistor (FSRs). Four
FSRs were placed on the fingertips from which force required to grasp the object is acquired. This study
details the steps followed for the design and acquisition of the fingertip pressure information. The designed
sensing system is further used to understand a pinch grasping pattern. An experiment was designed in
which an object of different weights was used to perform a simple pick and place task. The weights were
varied up to four levels: 200gms, 300gms, 400gms and 500gms. It was found that the whole grasping phenomenon during the pick and place task consists of two types of forces: the lift force and the grip force.
The outcomes in terms of lift force and grip force and its grasping pattern are explained in this study. The
average grip force and lift force required to grasp an object at different weights were computed. It was
found that the gap between grip force and lift force was found high when weight was low. With an increase
in weights, the gap between the two types of force is reduced.
In future, similar correlated studies will be performed for different finger combinations. It is expected the
findings of these studies will be used for the design of the force feedback system required for a assistive
device.
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The New Liberty Mutual Manual Materials Handling (LM-MMH) Equations and
Other Recent Developments in Physical Ergonomics
Jim Potvin
Professor Emeritus, Department of Kinesiology, McMaster University,
Hamilton, Ontario, Canada.
potvinj@mcmaster.ca
Abstract: This webinar will describe the development and applications of the new Liberty Mutual
MMH Equations, summarizing the 9 psychophysical studies incorporated into the Snook & Ciriello
(1991) lifting, lowering, pushing, pulling and carrying tables, as well as the 12 studies published later.
Examples will be provided for a free Excel app.
The webinar will also present data challenging the validity outputs for manual arm strength from most
digital human models and describe the development of a new assessment tool for work done above the
shoulder
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Ergonomic Evaluation and Designing of Chisel – A Hand Tool of Carpenters
Prakash C. Dhara and Mousumi Chatterjee
Professor (Rtd.), Ergonomics and Sports Physiology Division, Dept. of Human Physiology with Community Health and Director, Directorate of Distance Education, Vidyasagar University, Midnapore-721 102;
West Bengal; India.
prakashcdhara@gmail.com
Abstract: A large number of carpenters are involved in furniture making, constructing and maintaining
residences and buildings in India. The jobs of the carpenters are physically strenuous and demanding. The
workers have to do lifting and pulling activities and they are also required to manage heavy equipment and
objects. Carpenters use different kinds of hand tools, e.g., chisel, saw, carpenters plane, drill etc for performing different carpentry tasks. Some of the tools are of conventional type lacking human factors in their
design and may have incompatibility with user particularly at the level of hand-handle interface. This may
lead to aches, pain and musculoskeletal disorders.
The main objective of the present study was to evaluate the chisel, a frequently used hand tool of the carpenter, and redesign the same considering the human factors.
The prevalence of musculoskeletal problems of the carpenters was evaluated by Nordic questionnaire
method. A user’s satisfaction survey was employed to find the level of compatibility of the hand tool with
the carpenters. An anthropometric survey was done to study the degree of mismatch between the hand dimension and the chisel. Different design concepts were developed to overcome the problems of the conventional tool. Some prototype models were made according to the design concepts developed. Paired
comparison tests were conducted to optimize different characteristics of the chisel. The design of the chisel
was modified by considering the results of the paired comparison test and anthropometric dimensions of
the users. The modified hand tools were assessed by studying the occurrence of pain/ discomfort , working
heart rate and productivity study.
From the results it was noted that the prevalence of MSD was high in lower back, wrist joint, fingers and
palm of the chisel users. Evaluation of existing chisel showed that main problems of users were associated
with back and hand-arm systems. A large percentage of users reported about the origin of problems that
might be due to repeated use of chisel. Keeping all these in minds, efforts have been made to redesign the
chisel used in different tasks of carpentry. Two design concepts were developed in which some modifications were made and some new characteristics were incorporated. The length of the handle of the chisel was
increased from the existing length. Some of the physical dimensions of the chisel handle (diameter of the
handle) could be selected by taking the percentile values of anthropometric data of the users. Diameter of
the handle was decreased from existing chisel. The shape of the handle was changed from existing chis-el.
It was suggested to incorporate rubber pad in the grip area of the handle. In the second concept it was
suggested to provide a better grip in the hand tool so that the operators can hold it firmly and comfortably
and slippage can also be avoided. Each of the design criteria was selected by subjective preference of the
users employing paired comparison test. Some prototypes were made according the developed design concepts. The percentile values of some hand dimensions were determined and those were utilized in designing the tool. Paired comparison tests were employed to optimize different physical dimensions characteristics of the chisel, viz., diameter, length, shape of the handle and type of grip on the handle.
Continued in Next Page.
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The handle length and diameter was fixed with percentile values of hand breadth and hand grip diameter
respectively as well as the results of the paired comparison tests. The shape and additional grip of the handle were selected from the results of the paired comparison test. In upper part of the handle a safety guard
was fixed to ensure the safety of the workers during operating the tool.
The modified chisel was assessed by studying the incidence of pain and discomfort in different segments of
the chisel users while working with the modified and existing hand tool. It was observed that the occurrence of pain / discomfort was significantly lower in case of using modified chisel. The working heart rate
and cardiovascular stress index were found to be decreased while working with the redesigned tool. The
productivity was slightly increased in case using modified chisel.
The results of the productivity study, heart rate study were in favour of the modified model. The cost was
little higher in modified chisel than existing, but it could be affordable by the owner of carpentry company.
On the other hand, the modified chisel had lowered the risk of injury among chisel users and provides better work comfort. Decrease in the occurrence rate of injury would obviously reduce the expenses on medical treatment and compensation of the chisel operators due to musculoskeletal disorders and increased the
safety of the system. Thus in a long term, modified chisel would be cost effective and a best value model.
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Standard Indian Jewellery Workbench - Applied Ergonomics in the Domain
Parag Vyas
Grau Bär Design, Indore, India.
paragvyas01@gmail.com
Abstract: The Indian Standard Workbench is an ergonomically designed precision engineered jewellery
manufacturing workbench, crafted in perfectly seasoned beechwood. It takes into consideration more than
20 anthropometric measurements and has scope for height adjustment according to different body forms
and the user’s preferences. It also takes the Jeweller’s Microcosm into consideration and creates a healthy
work envelope around the user.
Owing to the aforementioned features, this bench manages to prevent neck pain, back and lower back pain
- physical health problems that are frequently experienced by workers on a jewellery shop floor. It presents
itself as a fine example of an ergonomics based product, and hence is being extensively used in the industry.
The build of the top allows for free hand movement while working and increases accessibility to tools leading to a cleaner bench top and a significantly more organised workstation. This enables the user to
have more mental clarity during physically demanding work hours and makes it easier for them to follow a
systematic and well defined manufacturing process. A properly screwed bench pin on the gooseneck prevents craning of the neck during production and makes work more pleasant, leading to an increase in both
the efficiency and quality of work. Moreover, the benchpin is customisable and can be drilled into, depending on the requirements of a project and can be replaced as and when required. The vertical drawer on the
side for additional storage is another useful feature which adds to a holistic work envelope which this
workbench aims to achieve. It allows the user to switch between temporarily storing the tools inside the
drawer or on the benchtop as per operational requirements. The adjustable feet account for any potential
level distortion that might hamper smooth production due to an uneven floor.
Post work wear, the top can be serviced to help it regain it’s uniformity and flatness and retain it’s quality
and the bench even provides a plate to keep track of the level of servicing that the product has undergone.
The workbench is designed for convenient transport, it is a flat pack design and is easily serviceable. It is a
sustainable product since it does not add to any plastic waste piles, and the fasteners and supports used can
be reused and upcycled during the manufacturing of the next bench.
The duty cycle of this product is long, and easily manages to deliver optimum performance for 15 years.
Post the exhaustion of its service life, the bench can be used to retrieve precious metal dust that it would
have gathered over years of use without leading to irretrievable losses, thereby adding monetary benefits
for the establishment.
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Motorcycle Design Ergonomics
Sai Praveen Velagapudi
Sr. Lead Engineer - Ergonomics at the Research and Development division,
TVS Motor Company, India.
velagapudi.praveen@gmail.com
Abstract: Motorcycles have been in use for over 150 years and have evolved into various forms across the
world. However, there is limited research on design-ergonomics of motorcycles. India being one of the
largest markets for motorcycles in the world provides an excellent opportunity for research on motorcycle
ergonomics. The aim of this talk is to provide an overview of motorcycle ergonomics covering the state of
research and case studies from an industrial perspective. The talk will begin with an introduction to physical and cognitive ergonomics for motorcycles and present the areas of application in the design and development. The talk will cover details on aspects like posture design & comfort, seating comfort, haptic feel,
readability of clusters & mirrors to name a few. The talk will be useful for researchers and students interested to understand the problems and scope of work in the area of motorcycle design-ergonomics.
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Female Bone Health - Exercise and Aging
Ajita

Professor and Head, Department of Sports science, Faculty of Medicine,
Punjabi University Patiala. Punjab, India.
ajita_dsingh@yahoo.co.in
Abstract: Bone is that part of the body which is dynamic in nature as its role in the body is both mechanical as well as haemostatic. The process of remodelling of bone occurs continuously in the body and replacing it with the new ones and the distinct areas from where it is done are known as bone metabolic
units (BMU) (Riggs et al, 2002). Remodelling of bone depends upon the body needs such as specific
physical needs related to work or routine or needs to maintain balance and weight bearing which can alter
bone ar-chitecture (Hadjidakis and Androulakis, 2006). With aging this resorption process shifts in a
negation di-rection leading to bone mass deficiencies and reduction in the strength of bones (Demontiero
et al, 2012). It has been observed that the bone loss with aging is a complex process which involves many
extrinsic and intrinsic factors. All the factors which include genetic, hormonal, biochemical and
environmental, are col-lectively responsible for the bone mineral loss with aging. Above all aetiology of
low bone mineral density and poor bone health observed that the female gender being more prone to
geriatric bony changes. With aging the hormonal changes experienced by females leads to the loss of
bone health. Hormonal insufficien-cies like low estrogen level hinder thin bone turn over as estrogen is a
key component to initiate this turn over. But exercise plays a key role in developing bone strength.
Regular exercise stimulates the bone to grow stronger. As the muscles grow and get stronger with
exercise, the bones also behave the same. There is a common saying for bones and joints that “use it or
loose it” Regular physical activity helps to maintain bone mass and reduces the age related bone loss.
Keywords: remodelling, estrogen, geriatric etc.
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Human Factors and Behavioural Design
Anirban Chowdhury
School of Design (SoD), University of Petroleum and Energy Studies (UPES),
Dehradun, Uttarakhand-248007, India.
anirban.chowdhury@ddn.upes.ac.in
Abstract: Design for behavioural change is the recent trend of design in which researchers are
thinking about various strategies to persuade various tasks done by the target population. Also, behavioural design is now a very relevant topic of discussion in the field of user experience design. In
this context, various human factors such as emotion, attention, and motivation play important role in
persuasive behaviour. The instructions, awareness programme, reward, punishment, penalty, competition, gamification, visual attractiveness, and visual chaos are a few of the strategies for behavioural change among targeted users or the target audiences related to aforesaid human factors. For
instance, the allocated rewards for a task evoke happiness (as an emotion) and motivate the user to
pursue a task, penalty or punishment prevents people to pursue a task, high attentional demand
might delay the click behaviour on a close button for an online advertisement, etc. In addition, application of design elements, design principles, and human touch might also have an influence on
behavioural change of the target population. In this study, a behavioural design framework has been
developed based on relevant human factors to practice behavioural design. The behavioural designers and managers can apply this framework for the betterment of user experience, management of
the human population and to achieve desired task goals.
Keywords: Behaviour; Emotion; Human Factors; Motivation; Persuasion; User Experience
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Digital Technology and Artistic Skill in Creative Production:
Respect of Animation Entertainment Platform
Bhaskar Saha.
Department of Multimedia Communication and Design,
Central Institute of Technology Kokrajhar, Assam, India.
b.saha@cit.ac.in
Abstract: Day by day digital technology developing like software, media etc. It’s true that in
animation production without digital technology, artistic skill and creativity, it is
not possible to run the entertainment world. Discussion with the industrialist
and academic personalities it has been found that, now a day’s software adapting
process is gradually increasing but somewhere individual skill and creativity are
not getting encouraged. In this research it has been tried on how technology and
software can provide a set of rules, which can nurture the inbuilt skill in the
individual. Through this way new comers in the industry as well as the learners
of this entertainment creative field will get proper creative platform which will
provide them perception and cognitive experience in animation entertainment
field.
Keywords: Entertainment, Digital
Animation, Creativity, Perception
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Enhancement of Construction Workers’ Safety by Controlling Ergonomics Hazards using Internet of Thing (IoT)
D A Patel
Associate Professor, Department of Civil Engineering
Sardar Vallabhbhai National Institute of Technology Surat
Surat 395007, Gujarat, India
dap@ced.svnit.ac.in
Abstract: Major construction jobs are labor centric in spite of considerable development of construction equipment industry. Thus, excessive labor efforts to various construction activities results increasing threats of safety, concern about human ergonomics associated productivity and human error issue
in construction execution phase specially. This challenges are mainly due to lesser availability of real
time information of construction worker and project specific environmental information. In some
complex onsite jobs workers need to exceed their physical capability to perform assigned task however, such repetitive actions are responsible for strain injuries and other musculoskeletal disorders.
This issue can be effectively address with the implementation of Internet of Things (IoT) into construction sector. The sensor based technology offers real time monitoring of construction labors safety
and ergonomic hazard for construction activity. However, this vague information updates can be gathered through the applications of smart devices, sensor; Radio Frequency Identification (RFID); smart
networks into construction activities at smaller scale to the entire project scale. These connected devices can communicate with each other on real time progressive development of activity or project
thus act as a yardstick to manage project in a best possible manner for the managers and engineers.
Adoption of this futuristic technology requires a collaborative efforts from different engineering discipline to have impeccable operational success.
In country like India where majority of workers are working in an unorganized sector adoption of such
IoT tools may posing number of challenges nevertheless results of such implementation may significantly reduce threats of safety, concern about human ergonomics associated productivity and human
error issue by providing real time monitoring of construction workers.
However, in spite of having number of significant merits, the construction sector is not aggressive to
adopt IoT technologies for labor centric jobs. Very often construction project stakeholders are in dilemma about implementing such modern tools due to lack of real time knowledge and experience to
deal with technological instruments effectively.
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Respiratory Symptoms in Brick Kiln Workers: A Pre–COVID 19 Study in Indian
Unorganized Sector
L P Singh
Associate Professor, Department of Industrial and Production Engineering,
Dr B R Ambedkar National Institute of Technology Jalandhar (India)-144011,
singhl@nitj.ac.in
Abstract: Brick kiln workers are exposed to respirable suspended particulate matter (RSPM) and are
susceptible to multiple pulmonary symptoms. Here is investigation of occupational exposure to
RSPM and lungs function parameters of brick kiln workers.
The study included both male and female subjects for the qualitative assessment of respiratory symptoms followed by quantitative assessment of occupational to RSPM and lung function parameters;
FVC, FEV1, FEF25-75, PEFR, PIFR using spirometry. The data were analyzed using paired sample t
-test.
The mean RSPM in firing, mixing & molding sections are significantly higher than the permissible
exposure limit of 5 mg/m3. The lung function parameters were significantly lower in exposed (male
and female) workers than the controls at (p value < 0.05). Also the lung function parameters such as
FVC, FEV1and FEV1/FVC% were lower in females with aged > 30 years than the younger group.
The brick kiln workers are at high risk of developing obstructive and/or restrictive respiratory symptoms affected by duration and type of the job and lack of use of PPEs. Study recommends strict enforcement of occupational health protection and labor law along with suitable ergonomics and technological interventions.
Keywords: Respiratory health, Pulmonary functions RSPM exposure, brick kiln industry, Unorganized sector.
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Ergonomic Framework to Mitigate Physical Risks in Manufacturing Industry
G Madhan Mohan and P Ashok
PSG College of Technology, Coimbatore 641004, TN, India
gmm.prod@psgtech.ac.in
Abstract: Ergonomics is concerned with designing jobs, tasks, and prod-ucts for safe and comfort human
interaction. In broader sense, ergonomics incudes physical, social, and cognitive aspects of work and
workplace de-sign. In developing nations like India, importance of ergonomic principles is less realized
in manufacturing industries taking backstage after produc-tivity. Out of all the activities, manual tasks are
inevitable in these indus-tries. Workers perform it, most of the time, in their workday and exposed to
high physical risks. Systematic assessment of these risks will help to identify bottlenecks, its origin for
developing a framework to mitigate those risks. Assessing these risks includes postural observation, discomfort measurement, analysis of workplace risks, work effort and fatigue, as-sessing biomechanical elements like lower back, upper and lower extremity. In this study, a framework has been developed to assess the physical risks at a workstation. Workers subjected to repeated tasks of loading and un-loading
heavy components participated in the study. The workers reported persistent pain, thereby causing discomfort, fatigue, and permanent disor-der. NIOSH lifting equation, RULA and biomechanical risk assessment tools were used to identify the bottlenecks at the workstation. To mitigate the physical risks
identified at the workstation, a lifting aid has been de-signed and fabricated. It has been observed that use
of the lifting aid at the workstation significantly reduced the load at lower back, upper and lower extremity. The same framework has been applied at different workstations to mitigate the physical risks.
Keywords: Physical risk, human fatigue, ergonomic framework, RULA
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Assessment of Postural Discomfort in Present and Modified Drilling Methods
M. Shah Faizan, Mohammad Muzammil
Department of Mechanical Engineering, Z. H. College of Engineering & Technology,
Aligarh Muslim University, Aligarh, India.
m.muzammil.me@amu.ac.in
Abstract: Manual workers performing various types of tasks have reported work-related musculoskeletal disorders (WMSDs) resulting in loss of working days. Annually 270+ million people get inflicted
with occupational injuries. WMSDs have been shown to be one of the major reasons of work loss
equal to ten million working days every year in United Kingdom (OSHA, 2012). Similar scenario exists in USA. The statistics given by the Bureau of Labour Despite the fact that new technological developments have paved the way to design and propose automated/improved work methods for manual
tasks operators, manufacturing scenario in the world revolves around manual working. Some of the
tasks like drilling, milling, turning, sheet metal fabrication etc. are performed manually in all developing and underdeveloped countries. It was revealed that 80% of the workers engaged in manual working had their involvement in 90% working establishments in developing nations. Also the level of risk
depended on the intensity of work, frequency of task to be carried out and task time. Drilling was one
of the tasks that could result in awkward posture, repetitive arm movements, prolonged standing and
above shoulder height working. The work posture which is positioning of various body parts, if inapt,
results in discomfort. This inaptness becomes the leading cause of MSDs.
In the present investigation, the effect of standing and perched postures on discomfort in various parts
of the body during the task of drilling was studied. Two drilling methods namely present drilling method (PDM) and modified drilling method (MDM) developed by Khan and Muzammil (2018) were evaluated. The computerized OWAS method, along with Corlett and Bishop Methods, was used to estimate discomfort. The Kinect motion sensor (for Xbox 360) was utilised to capture postural images.
Thirty subjects selected for the study were all males, healthy with no previous history of any kind of
musculoskeletal disorder. All the subjects selected were not having any industrial experience to their
credit. The independent variables selected were age group, the drilling method and the working posture while the dependent variables were the global risk. The task was to drill a mild steel block at a
constant speed of drilling. The subject performed the task for duration of two minutes. The Kinect sensor captured 480 frames for each subject. Ergonautas-NUI software was used to retrieve and process
the data obtained from Kinect sensor. The data collected on posture frequency in various risk categories was normalized for each experimental condition. A univariate ANOVA was used to analyse the
global risk rating and average VAS discomfort scores. The results of the study showed that the standing posture in PDM resulted in highest number of risk postures while the perching posture in MDM
has the lowest number of risk postures. The degree of risk was within the satisfactory limit when the
task was performed in perched posture with MDM. A significant reduction in the worker discomfort
was observed when the task was performed in a perched posture using MDM.
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Design Elements in Education Toys in Usability Perspective
Nandita Bhattacharyya
Professor, Department of Family Resource Management,
Assam Agricultural University, Jorhat, Assam, India.
nandita.bhattacharyya@aau.ac.in
Abstract: Children perceive by using their senses to gather and understand information and respond to
the world around them by cognitive effort. Perception, attention, memory, and thinking are all interconnected mental processes in human cognition. The ability to perceive surroundings through the light that
enters the eyes is called visual perception. Visual perception in children is an essential ability of their
brain to connect and make sense of what their eyes see. The visual perception of colours, patterns, and
structures has been an essential factor concerning a product because these are perceived exclusively
through vision. Good visual processing skills benefit reading, writing, math, and other essential aspects
of learning. As children in their preschool days learn from educational toys, the designs of the educational toys should consider enhancing their learning. Additionally, educational toys have become one of
the tools used to teach children in many aspects, bit by bit. Research shows that learning through play is
an integral part of a child’s development. Cognitive skills developed in the early stage of life and use of
educational toys can enhance these. Educational toys help children develop fundamental abilities such
as cognitive thinking and problem-solving. Since toys are essential for the development of children, the
National Education Policy of India has given the focus on toys and the enhancement of local toys.
Moreover, learning while playing has been made a part of the curriculum. However, for manufacturing
such effective educational toys, the manufacturer has to consider various factors like safety, colour and
shape and other design factors that enhance their development. Therefore, it is necessary to identify the
effects of design parameters of educational toys in children’s learning.
Keywords: educational toys, design elements, cognition

36

Ergonomic Issues in the School Environment for Enhanced Productivity
Prabir Mukhopadhyay
Associate Professor & Head, Design Discipline,
Indian Institute of Information Technology Design and Manufacturing Jabalpur
prabir@iiitdmj.ac.in
Abstract: School premises are an important place where the child learns and grows. In the Indian context when it comes to majority of the primary schools in rural and semi urban areas, the students have
issues of pain in different parts of the body, lack of attentiveness, lack of interest in studies etc.
The objective of the current study was to probe into the ergonomic issues in the school environment
and suggest feasible ergonomic solutions, which would address these problems.
Direct observation and activity analysis, questionnaire study, body part discomfort mapping, measurement of environmental parameters and anthropometric analysis were done.
The investigation was done on 58 primary school children and 193 primary school teachers. Only
35.7% of the schools had playground. 28.57% schools had both playground as well as indoor games
facilities. Only 19.04% schools had facilities for indoor games and the children had no option of going
out and play in fresh air. There were anthropometric mismatches noticed between the children’s body
dimensions and the dimensions of the furniture in the classroom. In many places, students were forced
to seat on the floor in a forward bending posture leading to low back pain. The illumination level inside the classroom varied from a low of 40 lux to 1300 lux. The mean body part discomfort on a five
point scale indicated a very high value in the neck(4.1). wrist and forearm(4.3) and lower back(4.3)
region.
The results so far indicate the need for immediate ergonomic intervention in the area of classroom layout and furniture design along with placement of luminaire at strategic places for better illumination.
There is also a need for proper visual ergonomic design intervention to make the place more lively and
attractive to the students.
Acknowledgement: This paper is a part of an on-going project funded by National Council for Educational Research and Training (NCERT) New Delhi. The author acknowledges the funding and support
provided by NCERT.
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Mumbai Dabbawalas: Strategy for a Sustainable Business
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Abstract: Mumbai Dabbawalas are world famous for their service in food delivery space that has sustained
for more than 130 years. It all started in late 1880’s when Havji Bachee, a young man from Pune entered
Mumbai, looking for job where he was employed by a Parsi banker to bring tiffin from his home and deliver it to his office. This is where Bachee identified the opportunity to fill this void which was created by the
working-class Indians, as they wanted to eat fresh and hot meals, and couldn’t find time to go back to their
home for lunch. Bachee pitched the idea to his fellow villagers, to which they agreed, and the Legendary
Mumbai Dabbawala emerged. With time, the business has captured attention of many famous people like
Dutch Queen Maxima, Prince Charles, Richard Branson who visited India to meet these people. The organization has also found mention in Forbes Business Magazine, Harvard Business Review, etc. for the extreme capability of Mumbai Dabbawalas to deliver millions of meals in right place, on right time and also
handling the reverse logistics, all this handled by semi-literate employees using a bicycle and the network
of Mumbai Local Train to get the work done.
Also, in the last 10 years, there has been a rapid rise in online food-delivery space. Many players emerged,
few sustained while few collapsed, the current market being predominantly dominated by Swiggy & Zomato. PAN India orders per day hover around 2 million, testifying to the fact that there has been a huge cultural and behavioural change in the country. These companies are mostly associated with main-stream restaurants, which always have the outside food flavour, but the difference with Dabbawalas is that it delivers
home cooked food at workplace on a daily basis.
Pandemic had shut down the offices and put Mumbai's renowned Dabawalas out of work and resulted in a
huge loss of livelihood for the group. In recent times, with the world and India taking digital leaps, the
Dabbawalas too have found the need to embrace technology and offer click-based services.
Keywords: Dabbawala, logistics, pandemic.
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Occupational Health, Work Pattern and Psychological Factors Association with Accidents Occurrence Among the Non-Government City Bus Drivers of Kolkata
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6.9, 1.7-23.9 monotonous work (5.9, 1.9-17.9),

4.8, 1.1-21
3.3, 1.2-9.1

inadequate rest period during the working day ( 5.1, 1.3-1.6), poor job satisfaction (5.9, 2.1-17.1) and low
job appreciations (3.3, 1.2-9.2)
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In Search of Novel Predictors of Aggression Amongst Pre-Pubertal Children of
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Abstract: Introduction: Aggression is becoming a growing trend amongst the individuals of the young
age day by day. It is believed that characteristic changes of human being towards kindness and compassion can only be done at early age.
This particular work aims to eradicate cruelty from those mal-treated parts of the society where fake
social cultures, myths and disbelief, nurture negativity among children from 5 to 12 years, which were
considered as the subjects for this cross-sectional study and to find out novel predictors of aggression.
Facial anthropometry, 2D/4D ratio, cognitive ergonomics and biochemical assessments were done.
About 200 children (boys and girls) of both primary and secondary growth spurt were randomly chosen from schools of West Bengal. They were distributed in three different age groups namely: prepubertal, intermediate and post pubertal. 2D/4D ratio and aggression score by Buss-Perry aggression
questionnaire, Facial and physical anthropometric parameters, biochemical parameters, Serum BDNF,
Cortisol, 2D-4D ratio and daily nutritional records were taken and assessed statistically. Extensive
clinical & nutritional interventions were performed on subjects.
From the results of pre-intervention it appears that Waist-hip ratio, Waist circumference; Britageon
breadth, En-Ex, serum Testosterone level, Physical aggression and Anger scores were found to be significantly different amongst the aggressive children of 5 to 7 years. And 2D/4D ratio and serum BDNF
level is found to be significantly different amongst the aggressive children of delayed secondary
growth spurt or 10 to 12 years. Serum BDNF levels were found to be significantly correlated with neck
circumference, verbal and physical aggression of secondary growth spurt. On the other hand, serum
Cortisol level was also found to be correlated with 2D/4D ratio. Obtained data from the control subjects falls upon the angle of Q-Q plot whereas the non normal set remains scattered for all the biochemical parameters. Type II MANOVA also showed some major findings that the five facial landmarks of Farka with 2D/4D ratio, can predict the level of serum BDNF at pre puberty, where as 2D/4D
can be the key predictor for stress hormone for the children of post puberty.
During primary growth spurt , amongst all the parameters testosterone level was found to be the major
determinate of their moods and attitudes, while in delayed secondary growth spurt (10 to 12 years),
instead of testosterone level serum BDNF and Cortisol levels are considered to be the major determinates of their aggressiveness.
Keywords: Aggression, BDNF, Facial Anthropometry, 2D/4D & Cortisol.
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Wellbeing During Lockdown and New Normal Life Style: Ergonomic Perspectives
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Abstract: Impact of COVID-19 is inescapable encompassing physical and psychological well-being.
To mitigate the risk of infection home-confinement and self-isolation are the key measures which has
altered global work practice. With unprecedented changes coming on so quickly, it’s understandable
that the importance of healthy living is flying under the radar as we adjust to new normal life and facing challenges.
To explore the impact of COVID-19 induced lockdown on different occupational groups of India emphasizing psycho-physiological health, we had conducted both online as well as offline study using
structured questionnaire on: 1) individuals engaged in the urban corporate sector, performing a ‘9–5’
work while confined at home, rural agrarian workers , police personnel , healthcare workers and students. We had aimed to evaluate sleep-wakefulness behavior, stress-anxiety-depressive symptomatology, screen exposure, somatic pain and discomfort, and other physical health predicaments.
Our study participants involving police personnel, healthcare workers, office goers’, rural agrarian
workers and students revealed erratic sleep behavior, a shift of mid-sleep time, an increased stress, depression and anxiety affecting the chronobiological milieu, leading to host of physical symptoms.
Findings revealed improper work schedule with awkward posture, enhanced screen exposure, chronic
somatic pain among respondents. Hence, proper ergonomic analysis and designing of work-rest schedule, mental and physical synchronization are the key issues for better health and well-being in new
normal life. So far, our study provides insight into the fact that pandemic induced contretemps must be
considered in developing and implementation of interventions for societal well-being.
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Abstract: The Department for Promotion of Industry and Internal Trade (DPIIT) has formulated and implemented several policies as promotional and developmental measures for transforming the Indian industries into a major partner and player in the global arena. The Confederation of Indian Industry (CII) firmly
believes that design, innovation and growth are linked and the value of design stretches across all industries
and sectors – from manufacturing to services. Thereby, design is the key for India to succeed in a constantly changing globally competitive world. It has also been proven that businesses that use design innovate
more often, more effectively and compete less on price.
A National Committee on design was formed by CII to initiate different activities to promote the use of design as a tool for business competitiveness and innovation. In 2015, CII carried out a nationwide study on
the Indian Design Sector to understand the relevance of Design industry for the country and its economic
and social development with an attempt to devise policies to help the industry and the India Design Council
to take up relevant issues for the development of design industry. It was observed that companies that integrate design at the highest strategic levels are more successful than those that do not. Yet only a very few
organizations use design at this level.
Ergonomics and Human Factors, one of the decisive components for the user-centred innovation and design is now-a-days getting more importance and is frequently practiced not only in design-schools in India
but also in manufacturing industries. In April 2018, the “Innovations for Defence Excellence” (iDEX) initiative was launched by the Government of India, with the aim of fostering innovation and technology development in defence and aerospace by setting up the iDEX network as independent “Defence Innovation
Hubs”. In parallel with iDEX, the Defence R&D Organisation (DRDO) has launched its “Technology Development Fund” (TDF) to encourage and fund participation by domestic industry, especially MSMEs, for
meeting the requirements of the three services.
The National Institute of Design Ahmedabad was established by the Government of India to fulfil two
goals – imparting design education, and at the same time providing design services to the Nation. From the
very beginning, Client servicing has been an integral part of NID’s activity. Through the Integrated Design
Services (IDS) NID undertakes consultancy projects from various government, semi-government and private organizations and professionally deliver design solutions in diverse design domains ranging from Industrial Design, Communication Design, Textile/Apparel/Lifestyle Accessory Design and IT Integrated
Design.
NID Ahmedabad has carried out several design interventions for the Indian Navy, DRDO labs and for industries manufacturing for the Ministry of Defence. Some of these projects are designing interior spaces for
habitability for the vessels, warships, MCP shelter and Troops compartment of ICV Abhay; aesthetics and
ergonomics enhancements on airborne winch system and Human Machine Interface for the next generation
sonar system, etc. Several workshops were conducted on ergonomics for the design and production engineers of GRSE, Kolkata, MDL, Mumbai and R&DE(E), Pune, etc.
Keywords: Ergonomics, Defence Industry, DRDO, Design Interventions
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Ergonomic assessment of hand related occupational pain symptoms among Bagh hand
block print artisans of handcrafted textile industry of Madhya Pradesh, India
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Abstract: Bagh hand-block printing is a handicraft textile printing technique originated from Bagh a place
in Dhar district of Madhya Pradesh, India. Wooden hand blocks of different sizes carved with motifs were
dipped in organic dye and are repeatedly hit against fabric for the uniform transformation of the dye of the
motif over the fabric to form designs. This printing process is highly repetitive and involves precision job.
The artisans used their hands as hammer to hit the blocks causing chronic mechanical trauma to the ulnar
side of the palm. This study aimed to determine the prevalence of work-related hand symptoms, to identify
ergonomic risks and musculoskeletal disorders (MSD) and evidence of mechanical trauma among the
artisans working in Bagh print of Madhya Pradesh. Occupational risk involved among the artisan’s wrist
area were identified with the help of Modified Dutch Musculoskeletal Questionnaire (MDMQ) and Boston
hand evaluation questionnaire. Boston hand evaluation questionnaire helps in the measurement of the
severity of the symptoms. A direct observation study was also performed to identify the chronic effects of
mechanical trauma on the artisan’s hands. Symptoms like pain, weakness, numbness, and tingling were
highly predominant among the artisans. This study supports the evidence that the new artisans are at
higher risks of reporting pain and chronic effects of mechanical trauma, including fever and body pain,
ultimately causing job loss.
Keywords: Hand block printing; Musculoskeletal disorder of hand; Skin dermatitis; Callosity; Wrist pain.
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Designing Cannula Cover to Avoid Infections in Central Venous Catheter
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Abstract: While treating patient at end stage renal disease (ESRD) or chronic kidney disease (CKD),
doctors opt for dialysis or transplant depending on criticality of kidney infection. A thorough study of
hemodialysis using central venous catheter has been done in this paper. There is very crude method
used to cover ports and limbs of central venous catheter. Due to this, patient faces lots of problems,
such as water contact to the body part is to be completely avoided. So, patient cannot take bath and it
also obstructs the routine activities. In addition to this, it is also susceptible to infections. Sometimes,
body part gets infected through which central venous catheter gets inserted into patients’ body. Eventually, it increases complications to doctor while treating the patient. To resolve this issue, a product is
developed to cover the port and limbs of catheter so that patient will be able to perform his daily activities with ease. Before finalizing the working prototype, different ideations were tried and tested.
Through Human Anatomical study has been done before finalizing the design, so that it can be fitted
anywhere on the body. This study provides a feasible solution to problems faced by doctors and patient while using central venous catheter (CVC) during hemodialysis. The current work deals with innovative techniques in the management of ESRD and CKD.
Keywords: End Stage Renal Disease (ESRD), Chronic Kidney Disease (CKD), Central Venous Catheter (CVC), Hygiene, Ports, Limbs.
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Tanya Prasad1 [0000-0003-2499-2246]
1

NID, Ahmedabad, India
prasad.tanya18@gmail.com
Abstract: The purpose of the project was to study through design on the ergonomics of the tea leaves
plucking workers in hilly terrain and to find a suitable design intervention to reduce their load and improve their ergonomic conditions. The situation was studied from a design perspective to understand
their movements and actions throughout the day, including the loading and unloading of the basket.
The study uses User interviews, a Guided tours, day-in life, and role play as the research tools. Having
been worked in terrains of changing angles, the workers in tea plantations still continue to use the traditional make-shift design of carrying the plucked leaves on their heads in baskets. Weighing approximately up to 30-40 kgs, these workers navigate through the thick shrubs of the tea plantation balancing the entire weight on their head throughout the day. From an ergonomic point of view, the standards were studied and compared with the real situation to emerge with the most optimal solution. A
simple and replicable design solution was suggested to help carry the basket with the least interference
to their number of steps-in-action or their existing resources. Special consideration was kept to make
the design easily replicable with locally available materials and cost-cutting. Designers and design
researchers can use these findings as a foundation for an ergonomic change in the design of the basket
as a means to develop a healthy work environment, reduce occupational hazards, increase productivity
and improve the work-life of the workers.
Keywords: Occupational Health, Ergonomics, Local Design.
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Abstract: Communication Design has witnessed novel approaches and methods of teaching learning in
context of the new normal needs. Project Based Learning (PBL) courses in Graphic Design have seen
novel hybridization formats to explore with other design disciplines. In the new normal times, graphic
design (communication design students) at NID Ahmedabad could undertake ‘Engaging Design Projects’ based on Blended teaching-learning methods, such as: Individual/ Skill-Based Rotation Blended
Learning, Flex Blended Learning, Flipped/ Remote Blended Classes and Supplemental Learning Activities as part of the instructions-cum-exchange format for two ‘Design Projects’ modules conducted by
the researcher for her M.Des students of Graphic Design at NID Ahmedabad (2020). Each student
took forward his/her core strength areas among design domains in graphic design, such as: Storytelling, Illustration, Indigenous Letter Design/ Indic Typography, Digital Content Curation and Design, ebook-making, Strategic Systems Design, Navigation and Image Building, Branding Local Spaces/ Ventures, etc. The project outcomes showcase a process-to-solution journey presented and reviewed in
three project reviews organized and final documentations submitted for each of these Design Projects.
The present paper proposes a PBL framework applied that is constructed of 4- Pillars: Pitch, Process,
Product and Performance. Each pillar includes blended teaching-learning methods, core strength areas
and the respective learning outcomes; and the assessment approaches developed in conducting these
Engaging Design Projects. This PBL framework envisions future opportunities of Blended Learning for
Engaging Inter-disciplinary design projects for developing project-based learning cum instructional
design pedagogy for communication design education.
Keywords: Design Projects, Project Based Learning (PBL), Engagement Methods, Communication
Design, Blended Instruction, Design Education.
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Abstract: Post- pandemic the need for inclusive design in personal protective wear was essential to
accommodate people of various disabilities. The implementation of universal design will help us
reach versatile and flexible outcomes. The designs will be an explosion to create an inclusive society.
Universal design aims at the inclusivity of the entire society and is designed to minimize the number
of people excluded from using a design. The paper seeks solutions to support and facilitate as possible, to assist people to achieve their utilitarian and ergonomic goals through universal design for personal protective wear. The analysis is done on its ergonomics, aesthetics, and utility factors. The paper proposes solutions based on universal design principles by analyzing constraints in using regular
personal protective wear. The proposed design solution aims to achieve the ergonomic and aesthetic
factors of personal protective wear for differently-abled.
Keywords: Universal design, Personal protective wear, Ergonomics, Disability
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Abstract: Modern markets desire innovative products and comfortable usage. Evidence revealed that a
lack of methodology is to develop an innovative human-centred product. Human-Centered Design
(HCD) was used to develop comfortable products, whereas Theory of Inventive Problem-Solving Technique (TRIZ) was used to develop innovative products. Hence, this study aims to develop an integrative
methodology using the HCD approach and the TRIZ technique. The report demonstrates a new method,
named Innovative Ergonomic Product Development (IEPD), which describes a systematic process to develop an innovative ergonomic product. The effectiveness of the developed IEPD methodology was ensured by a case study using industrial container design in the textile industry. Using IEPD methodology,
a novel design was developed for an industrial container which ensured the innovation and ergonomic
aspects. IEPD methodology helps researchers and/or practitioners to develop innovative ergonomic products systematically. The findings of the study help industries to develop innovative human-centred products.
Keywords: Human-Centered Design; TRIZ; Ergonomics; Systematic product development; Industrial
container design.
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Ergo-Studio – A case-study on Teaching and learning Ergonomics in a Studio
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Abstract: This case-study describes how a lecture-based Workspace Ergonomics course was transformed into a learner-centered Ergo-Studio that engaged with theory through the praxis of prototyping. The goal was to create a learning ‘space’ that invited students to actively participate in meaning
making while providing a flexible structure for guided discovery. The paper introduces the context,
describes strategies adopted for the transformation, and concludes with learnings from the experience.
The following strategies were adopted to catalyze the active learning experience. First, real-world
contexts that engaged with concepts relevant to the course were identified. Second, course timelines
and student deliverables were prepared in advance. Third, a flipped-classroom model for content delivery was used. Fourth, there was a bias towards learning by prototyping. Fifth, students actively
shaped their learning experience through research, design, prototyping and testing. Sixth, students
self-organized into teams, delegated roles and responsibilities, and engaged in peer-learning. Seventh, digital storytelling as a medium of communication was adopted. And finally, the instructor’s
role was that of a facilitator and coach rather than a ‘sage-on-the-stage’.
Creating a successful learner-centered experience requires a fine balance of structure while providing
the freedom to navigate ambiguities in the learning process. Students were enthusiastic of the ErgoStudio since it built on their design training, challenged them to apply knowledge in a real-world
context, and offered a sense of ownership. If used effectively, experiential learning can empower students and instructors to engage with the course intellectually, creatively, physically, socially, and
emotionally to enhance the teaching and learning experience.
Keywords: Experiential learning, Workspace ergonomics, Learner-centered course, Project-based
learning, Peer-learning, Flipped classroom.
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Abstract: Utilization and implementation of modern technology have become a necessity in various
domains of society for proper and updated growth in that particular sector. Children are most influenced by this wake of modern technology in their daily life. This paper aims towards investigating
the amount of interest generated among children through their present academic course curriculum
and proposal of a design training module for children. The module would essentially deal with the
comprehensive representation of educational information through AR. The advantageous aspects and
challenges of using AR in the education sector, were tallied by conducting a survey among children
and their parents using module prototype and questionnaire. An in-depth analysis of the subject matter was done about proper utilization and implementation of the proposed aspect. Augmented Reality
(AR) being an advanced technology for a big chunk of the masses, especially children, could prove
to be an interesting element to Indian education scenario. The study ventures through the possible
future scope of the module into generating cognitive impartment of knowledge while also introducing fun and engagement into study materials through Augmented Reality.
Keywords: Augmented Reality, Education, Design Module, Interaction.
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Abstract: The current study focuses on the perceptual experiences of Indian males and females on
structurally significant buildings. Environmental perception is based on the contextual significance or
imposed meaning of environmental elements and built structures. Cognitive psychologists have extensively researched how individuals respond to various social circumstances. However, scarce studies examine the socio-psychological factors which reflect male & female perception of the virtual models. In
total, 99 healthy individuals were volunteered, and each was assigned images of 17 virtual buildings
along with five key questions to respond on a 10-point Likert scale (a total of 85 presentations). Participants answered five questions about identifiability, comfort, male-centric, environment space, and place
sociability of the structurally significant buildings. The virtual building perception significantly varies
between male and female participants. Males rated significantly higher on the level of comfort and level
of male-centric compared to females. The results indicate sex biasedness on the perceptual experience of
virtual buildings. Findings also suggest the efficacy of sex differences in social, cultural, and gender
preferences in selecting virtual models.
Keywords: Perception, Building-Models, Virtual-Reality, Sex-Difference, Male-Centric, Environment
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Abstract: Science mapping is an essential application of visualization technology widely used in
safety, psychology, and environmental science. This study used the VOSviewer tool to visualize factors influencing workers' falls in the construction industry. Based on Scopus Index articles published
between 2000 and 2019, 343 documents on FFH studies were retrieved, and a total of 96 met the relevance and quality criteria. Using keyword co-occurrence analysis in the VOSviewer tool, the keywords were clustered into different subjects and used to describe the causal factors in the fall from
height (FFH) domain. Workers' attitudes, workplace conditions, dangerous tasks, organizational characteristics, agents, and workplace environment were associated with falls. This study's findings will
help research into the causes of falls in construction, the development of policy, engineering controls,
and intervention design to minimize the risk of falls in the future.
Keywords: FFH, Construction, Safety, Science Mapping, Factors, VOSviewer.
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Abstract. Respiratory health of wood and stone occupation workers has become a prime concern due
to ceaseless exposure to the accumulation of dust results in respiratory tract infection. Review studies
on the assessment of respiratory health of wood and stone occupation workers are up until now lacking,
accordingly there is an urge to review such environmental health problems further. The present study
emphasizes on the assessment of respiratory symptoms of wood and stone occupation workers along
with recognition of associated respiratory disorders. The literature is adopted from Web of Science and
Scopus database and by analyzing the abstracts and findings 38 articles have been preferred for this
review. The major aim of this review is to present the key factors which are responsible for the assessment and declination of respiratory health of wood and stone occupation workers on a single platform,
consequently providing the directions for upcoming research.
Keywords: Respiratory Health, Respiratory Assessment, Respiratory Symptoms, Woodworker, Stoneworker.
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Abstract: Planning and executing a vacation can be an exhausting process. Several factors influence
vacation planning. The most important factors are the destination & the accommodation. People face
difficulties in deciding the destination that allows them to experience the location with a suitable accommodation. Social media plays a crucial role in promoting different destinations and providing associated travel information influencing travelers to finalize a location. Deciding the location on the bases
of online content often causes disappointment. Virtual reality has been proven earlier to enhance the
experience and streamline the way information is presented to the viewer. This research aims at exploring the possibility of including further technological advancements to reduce the extraneous cognitive
load taken by a tourist while planning a vacation. The objective of the research is to understand the
multi-stage process in tour planning in order to aid stress free and quicker travel planning. The data
was collected by survey and interviews to note the travel routine and understand the process of decision making and the reasons leading to informational overload while planning a trip. The data collected was analyzed both qualitatively and quantitatively. Enhancing the tourist ‘s experience by incorporating technology in the tourism industry reduce the bombardment of irrelevant visuals and information and simplify the decision making process. Incorporating virtual reality in the planning stage of
a vacation will increase the confidence of the tourist in their travel decisions and encourage them to
explore a wider variety of options in lesser time before booking.
Keywords: Virtual Reality; Travel planning; Cognitive load reduction; Travel Experience; Cognitive
Ergonomics
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Abstract: Carrying a bucket of water is one of the most common yet strenuous tasks performed on a
daily basis. This manual handling exposes the user to awkward postures; repetitive movements in
turn causing Musculoskeletal disorders (MSD); repetitive strain injuries & cumulative trauma disorders. This manual task also hinders the range of motion, reducing the efficiency, increasing the time
and energy of the user. This research deals with the evaluation of the task through ergonomic assessments used to gauge posture and provide solutions to the problems in the form of a newly designed
product. An experiment was created to assess manual handling through ergonomic assessments
where data was collected through Observation methods, Videos, Photographs and Questionnaires to
assess the task. Ergonomics Assessments-RULA (Rapid Upper Limb Assessment); REBA (Rapid
Entire Body Assessment); OMPQ (Orebro Musculoskeletal Pain) questionnaires were conducted to
assess the risk factors. The experiment showed that such a simple task was demanding as the scores
from RULA and REBA majorly belonged to the ‘very high risk’ category. Utilizing the concepts of
the lever system and hydraulics, the purpose of this study was to design an ergonomic 4-wheel trolley, equipped with a bracket and adjustable handle to overcome obstacles, improving efficiency and
occupational safety, reducing the risk of slipping and/or toppling and single-handedly safe transport
of the bucket. The solution is to design a product to ease the work and improve the safety and ease of
the task by ensuring a better posture.
Keywords: Physical Ergonomics; Musculoskeletal Disorders; Repetitive Strain Injuries; Efficiency;
Safety
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Abstract: Personal protective equipment (PPE) is an essential control measure used in developing
countries to protect workers from hazards and risks in the construction industry. The purpose of PPE
is to reduce workers' exposure to the environment. From the literature, it was noted that a worker not
wearing the provided PPE or the absence of PPE at the workplace leads to the cause of accidents in
construction every year. The purpose of this study is to examine why workers fail to wear PPE on Indian construction sites. A structured questionnaire-based study was carried out among workers of the
construction industry to collect data. The factors that influence the workers not to wear PPE in the
workplace were analyzed and represented graphically under the following three sections (i) designrelated aspects; (ii) management-related factors; and (iii) human-related factors based on the workers'
job and their age group. This study revealed that most workers understand the importance of PPE and
want them to protect themselves from accidents/injuries. However, there is a need to address the issue
concerning PPE on construction sites. This study's outcome can be used for effective use of PPE
among all workers at the Indian construction site and enhance health and safety. Further involvement
in promoting the use of PPE should be focused on the availability of PPE, job duration, and presence
of shift work.
Keywords: Construction Safety, PPE, Construction industry, Workers Safety, Behaviour, India.
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Abstract: In India, there exists a system of private or personalized learning at home in parallel to the
regular academic classes offered at schools to overcome inadequacies in the learning process. The system is commonly termed tuition in India, which many school-going kids used to follow. Moreover,
students who desire to excel in academics invariably also follow personalized coaching for their studies. Though various online coaching firms like Byju’s, Vedantu, etc. are available nowadays, no such
online platform is used to offer tutors who would offer service for both offline and online mode.
Hence, an alternative tutoring platform may be desired that can address the limitations of personalized
coaching by offering both offline and online modes with quality services.
This study was particularly carried out to conceptualize such an online platform by creating an application for digital devices which may address the necessity of personalized coaching with exclusive offerings. The app concept has been designed to help students and their parents to search for tutors of different subjects and getting in touch with them physically and virtually both for personalized coaching.
The app further explores connecting people of quality teaching capability from varied fields to a wide
range of students from different places for knowledge exchange and learning. The primary focus has
been put on content interactivity and smooth flow of information and navigation style for the users to
make the application efficient and effective.
Keywords: Personalized learning, Interactive learning app, Home Tuition, Personal Tutor, Home
schooling, personalized coaching app.
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Abstract: The recent outbreak of the COVID-19 pandemic has led to an increase in digital screen
time. This extended screen time has led to an increase in visual fatigue levels in the users of digital
information displays. Users of these displays tend to ignore the visual fatigue in the initial stages
thus causing it to accumulate over time. A visual fatigue level beyond the circadian limit can lead to
serious problems. In order to avoid the build-up of visual fatigue to such an extent, it is imperative
that the visual fatigue level of the users is checked and managed at regular intervals.
This research work was aimed at developing an easy to administer digital test for checking the visual fatigue level of the digital information display users. The decline in visual accommodation with
increase in visual fatigue has been used as the basis for developing this test. The digital test has been
calibrated against the readings from a standard visual fatigue test.
Keywords: Visual Fatigue, Visual Accommodation, Digitized Visual Fatigue Test, Digital Work
Environments.
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Abstract: Geometrical construction refers to a precise way of drawing and measuring lines, grids,
curves, and angles using appropriate tools. This paper discusses a new design of a ruler, targeting
school students, that equips the users with a single tool that can perform most of the essential geometrical functions at a non-commercial accuracy. Students are introduced to geometric tools in 5th grade.
Although the most basic geometry box available in the market today consists of a 15cm ruler, a compass, a divider, 2 set squares, and a protractor, some of these tools are rarely used. Having several tools
also increases the cognitive load on the users and hampers portability. Moreover, carrying the whole
set isn’t always feasible, and thus, the users tend to lose tools at crucial times. Pre-existing multifunctional rulers, at times, fail to serve their purpose as they can be devious to work with and overcomplicate simple functions. These insights are backed by our user research, collecting data from a sample
size of over 350 users ranging from 10 to 65 years of age, spread across multiple disciplines. These
problems can be readily solved with an all-in-one solution, that fixes these issues. The newly designed
instrument, which is in its user testing phase with a sample size of 15, an L-shaped ruler, intended to
measure distances and draw straight lines like a conventional ruler and construct and measure different
angles, perpendiculars, and parallel lines, thus effectively eliminating the need for set squares and protractors and making it highly portable.
Keywords: Scale, Guides, Protractor, Multipurpose, Geometric instrument, Try square
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Abstract: We are living in a world today where stopping or halting can cause tremendous loss to our
society. We have learned this lesson in the pandemic of COVID-19 the hard way. But a pandemic is
not only the reason that can cause a halt. Toothache pain is described as intense, throbbing, miserable, or unbearable as it can affect a person’s ability to perform normal activities such as job, social
activities, housework, talking, sleeping, and eating, all of these factors can result in mental health
problems and halting their everyday life. In this particular design intervention, a device and a mobile
application have been conceptualized as a solution, which will help common people to detect potential dental caries and will be able to take precautions. The device is a toothbrush specially designed
and conceptualised that can detect tooth enamel decay. This data will be analysed in the mobile
application to inform the user about their dental health.
Keywords: Product Design, Ergonomics, Medical Product, Dental Care
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Abstract: Healthcare professionals are likely to face debilitating musculoskeletal disorders (MSDs)
when screening their patients for any health-related abnormalities. This holds for most of the community outreach eye camps of rural Assam. Field studies at 17 health camps provided insights into the
present scenario of eye care services and potential risk factors associated with specific routine procedures. A rapid upper limb assessment (RULA) worksheet, along with a modified Nordic Musculoskeletal Questionnaire (NMQ), was used for the study. Perceived discomfort level and occurrence after a
health camp were measured using Borg's and Likert scales, respectively. Stick diagrams of postures
adopted by the specialists during eye screening were prepared for RULA analysis. 170 observations
corresponding to each screening procedure at the eye camps was used in the analysis. Objective refraction followed by indirect ophthalmoscopy, subjective refraction, and slit-lamp examination reported mean RULA scores of 6.87, 6, 5.77, and 5.09, respectively. The perceived discomfort level of the
eye care experts ranged from 2 to 6.47, with knees being the least rated region and lower back the
most. Job-related risk factors like performing the same task repeatedly, working for an extended period, awkward postures, insufficient breaks were reported by the respondents as contributors to musculoskeletal disorders while performing the routine procedures at the campsites. The study's findings
contribute to understanding the physical discomforts that the eye care specialists face in the community outreach health camps. A high rate of musculoskeletal abnormalities was observed during the analysis that accounts for immediate ergonomic intervention.
Keywords: Health Camps, Eyecare, Ergonomics, Musculoskeletal Disorder, RULA, NMQ.
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Abstract: Household and commercial cleaning is a vital virtue of life. It is advantageous in many
ways, and the prime one being it helps to keep an individual healthy. Cleaners working in this area
are faced with serious musculoskeletal disorders (MSD), due to prolonged hours in the same posture, repetition in the task, contact stress due to tools or postures. The objective of this study was to
explore upper limb musculoskeletal disorders and postural risk among cleaners. In this study, awkward working posture takes on by cleaners in houses has been observed and analyses using ovako
working posture analysis system. A housework system model is developed and simulated in computer-aided ergonomics assessment tool Technomatix with implicit cleaners with their specific systematic measurement of the physical properties of the human body. Trunk postural load was found
more significantly and also motion angle of the wrist was found repetitive
Keywords: musculoskeletal disorder, technomatix, ovako working posture analysis, ergonomics,
cleaners
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Abstract: This paper highlights the problems faced during the pandemic, as this pandemic caused adverse ramifications and washed out many vulnerable communities. Healthcare systems and providers
raised their capabilities and capacities promptly to battle challenges that were unprecedented. Yet, a
lack of prompt response has led to huge global losses in all the major sectors. Hence, after analysing
such vulnerabilities, how can communities resist and withstand such vulnerabilities to survive. This
paper recommends the elements of resilient communities and aims to contribute six futuristic strategies from the identified pitfalls and the potential scope for mitigating the impact and accelerating the
road for recovery and resilience. Acknowledging the social change, this paper also presents a product
solution to protect oneself from disorders caused by the SARS Covid - 19 virus. This ergonomically
designed product is versatile, and its unique features make it user-friendly which will protect, revive,
and recover the immunity for users of all age groups and especially the ones who are always on the go.
This will imbibe a positive behavioural change for the well-being of the users paving the way for quality life.
Keywords: Covid 19, community resilience, pandemic, product solution, quality life.
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Abstract: A Rotating Cylindrical Display is recommended as an ergonomic approach for the communication of scripts in Parallel Interactive Narratives in Virtual Reality (PIN VR). VR studies
propose grammars to orient a navigator’s gaze towards intended areas; however, it is argued that it
is this limitation of the navigator’s ability to choose their own viewing direction, which restricts
the full potential of the medium. PIN VR experiences address this limitation by allowing the navigator to teleport from one narrative location to another; while the remaining narrative locations
run in parallel sequences, irrespective of the navigator’s presence. A study on scriptwriting for VR
reveals that there is no standard approach for VR script design. This leads to the possibility to explore scriptwriting for PIN VR experiences. Through a Screen Production Enquiry, a PIN VR
script has been attempted in a Traditional and Spherical Format. It is observed that these formats
limit the representation of parallel narrative timelines. An ergonomic solution is found in a combination of a Tabular Format and a Rotating Cylindrical PIN VR Display. The display includes parallel scripts mounted around the surface of a cylinder. The display adopts relevant ergonomic and
functional details from a rotating literature rack and a digital kiosk display. The Rotating Cylindrical PIN VR Display has been tested with VR production crew members for its ergonomic and visual communication effectiveness.
Keywords: Rotating Cylindrical PIN VR Display, Scriptwriting, Virtual Reality, Parallel Narratives, Visual Communication Ergonomics, Screen Production Enquiry.
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Abstract: Pilots of the Indian Railways are susceptible to high risk of morbidity and low retirement age.
This field study suggests these conditions arise from poor cab room configuration design and result in
habituation to unsafe postures, which yield psycho-physiological stress on them. The paper evaluates the
physical actions in applying the brake, and identifies the WMSD (Work-related musculoskeletal disorders) risks and calls for a modified procedure to ensure safety and pleasure at work. The methodology
investigates with 29 male electric-loco pilots of 41.34 + 5.19 years. A pilot performs several primary
functions, including brake application. Rapid Upper Limb Assessment (RULA) was used to evaluate all
those driving postures, aiming to identify the probability of musculoskeletal disorders amongst loco pilots. RULA score in breaking actions revealed that about three-quarter of the population require intervention of ‘action level-2’, and the remaining ‘action level-3’. The braking posture worsens gradually
over time arising from the magnitude of force required leading to abnormal deviations of postures in
legs, wrists, and upper limbs. Few modifications in the braking arrangement including the controls and
their configurations and relative action-postures are proposed which may subsequently reduce the RULA
scores and correction demands to offer more crew friendly braking actions. Considering the momentum
of the loaded goods train of about 58 wagons plus the electric-loco is not a pleasant task till date.
Keywords: Braking actions, Electric goods-train, Loco-pilots, RULA, Ergonomic assessment.
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Abstract: The paper brings to focus, the role of the writing tools and writing medium on the evolution
of the Telugu script from Brahmi script. It also correlates with the time period of the script transformation. The information on the Telugu script from the published works of prominent historians and linguists was studied. Then the data collected from various sources such as manuscripts, inscriptions, and
library archives were analyzed and presented. The evolution of the Telugu script reaches a pinnacle by
the end of the 20th century AD, thanks to the standardization process that is necessary for a printoriented mass modern society. However, due to the creative demands of the advertising and book publishing industry, the artistic dimension of the script found expression. The paper lays special emphasis
on the impact of ergonomics of the Ghantam (metallic stylus) and the tool interaction on the Tadipatra
(processed palm-leaf writing surface) and its influence on the rectilinear and curvilinear letterforms.
Keywords: Telugu Script, Writing tools, Human factors, Letterform evolution.

66

Exploring Pedagogical Influence and Cognitive Learning on Children by Implementing Innovative Intructional Design Methodology for Learning English Alphabet Writing from Drawing
Abhay Verma1*, Abhijit Padun2
1,2

Dept. of Multimedia Communication and Design, Central Institute of Technology, Kokrajhar,
BTAD, Assam, India
vabhay7070@gmail.com1, a.padun@cit.ac.in2

Abstract: The foundational process of learning that starts in our life at the very early stage help create
a lifelong influence on us throughout our entire life. Therefore pedagogical influence on children in the
kindergarten level is the most crucial stage as they start learning things very quickly at their early age.
In the foundational stages, children learn how to read and write as per the instructors’ directions, where
the teaching approach of the instructor plays an important role in guiding and making children comprehend the information. Hence, instructions designed specifically on a particular subject for the children
of the kindergarten stage carry solemn responsibility to nurture preliminary knowledge in them. This
study carried out an innovative experiment where the method describes the technique of learning the
English alphabet system by drawing a figure from letters and vice versa with easy-to-follow steps
which have made the learning and teaching process more fluent. The objective of the experiment was
to make children learn the English alphabet system by following a methodology that shows writing of
a letter by resembling it with an object, and how to draw that object from that particular letter in very
easy-to-follow steps. The study has aimed to nurture the creative and cognitive side of a child by
teaching them observation and drawing while building a strong foundation of the English language.
Further, the study has also aimed to deliver a complete book with step-by-step instructions which
could be useful for the instructors teaching in kindergarten schools.
Keywords: Pedagogical activity, Instructional design for children, English learning methodology,
Cognitive English learning for children
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Abstract: In the last decade, the rapid development of low-cost 360-degree cameras, Head Mounted
Display, smartphones, and open-source software’s have created new possibilities of immersive storytelling in virtual reality, popularly known as cinematic virtual reality or virtual reality films. Even in
360-degree videos, the visual experience remains limited to field of view of head mounted displays.
Hence, the spatial audio is considered essential to create ‘Presence’ and ‘Immersion’. The viewer is
part of the virtual environment with the freedom to interact, navigate, and choose the viewing direction. This presents challenge of sound recording, designing and playback. The recent development in
spatial audio recording, sound synthesis and rendering has addressed some of these challenges. The
current study presents the state-of-the-art of sound design in cinematic virtual reality through literature review and textual analysis of the relevant publication in the field since 2015. The objective is to
identify further scope of studies. This review could be useful for filmmakers, sound designers, and
scholars working in the field of cinematic virtual reality.
Keywords: Virtual reality, Immersive storytelling, 360-degree, spatial audio, Film, Sound design.
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Abstract: Manual material handling (MMH) and lifting activities have been identified as risk factors
for low back pain (LBP). Statistical findings suggest that about 50% of all back pains are related to
manual lifting. Of the many tools available for analyzing and designing lifting tasks, the revised

NIOSH lifting equation (RNLE) is perhaps the most widely used. An inherent limitation of the equation is that it addresses task demands only. However, load lifting task is dependent not just on the
characteristics of lift but on worker characteristics like age, gender, weight, anthropometry and ethnicity. Thus, the present study investigates the role of worker characteristics like age, gender, BMI
and anthropometric variables in a manual lifting task. A psychophysical methodology was adopted
to arrive at the maximum acceptable weight limits (MAWLs). 44 industrial workers (22 males and
22 females) participated in the study. ANCOVA for gender using age, height, acromial height and
BMI as covariates showed that BMI, gender and age had statistically significant effect on MAWL
while the effect of height and acromial height was statistically non-significant. Further, it was observed that the recommended weight limit (RWL) as obtained by the RNLE was 17.2 kg. However,
using the psychophysical criteria of 75th percentile women (as per the RNLE guideline), in the present study a MAWL of 19.3 kg was found.
Keywords: Manual material handling, Manual lifting, Revised NIOSH lifting equation
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Abstract: Water chestnut is grown as a food crop in most of the states in India. Despite having high medicinal value and economic importance, Indian farmers still follow traditional cultivation practices for water chestnuts. Being informal in nature and not being considered mainstream economic activities, cultivation practices of aquatic food crops like water chestnut, have not received due importance. Thereby, the
modernization of the cultivation practices has been ignored. As the cultivation practice is not well documented and not readily available, it could not draw the agricultural researchers' attention for their intervention. Hence, the current research aimed to gather information on the traditional cultivation process of
water chestnut along with documenting the challenges in the entire process. To achieve the goal, a detailed survey was conducted from 3 sites that were purposely-selected from the north-eastern districts of
Assam, India. It was noticed that the water chestnut cultivation across the sites follows the common five
phases: seedling preparation, cleaning of water bodies, transplanting, inter-culture, and harvesting. Cleaning of water bodies and harvesting were found to be more difficult and time-consuming activities. As the
farmers need to remain inside the adverse aquatic environment for 5-6 hours/ day, they suffer from various health-related issues, including body-pain, itching, and swelling in the lower body. The current research findings would facilitate exploring the future research avenues towards increasing productivity,
thereby enhancing livelihood and motivating the researchers to come up with intervention strategies for
the reduction of the drudgery of the farmers.
Keywords: agriculture; aquatic crop; harvesting; drudgery, farmers
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Abstract: Empathy is an emotion that allows a person to enter another’s shoes and understand where
they come from. It is also an important emotion that empowers healthcare providers to care for patients and each other and is essential to engage patients as partners in care. It is an emotion much needed in nurses as they are in regular touch with patients and their families. However not much study has
been done on the empathetic behavior of Indian Nurses. The Jefferson Scale of Empathy (JSE) is the
best-known tool globally for measuring empathy in of healthcare professionals. However, there are no
existing tools that capture the Indian context for empathy– these factors include the bearing that the
socio-economic strata, family and educational background and shortage of resources in the Indian
Nursing scenario and their influence on the motivation and empathetic behavior of nurses. This paper
addresses a pilot study that was conducted on 18 Indian nurses to arrive at a scale to measure empathy
in the Indian Nursing scenario. Various keywords related to empathy were identified from interviews
with experts (Human Factors, Healthcare and Behavioral Design). The new empathy scale covers cognitive, affective, and motivational aspects of empathy, and the responses for each item was consistently rated by Indian nurses (Cronbach’s alpha > 0.70). Therefore, the new empathy scale is reliable.
Keywords: Affective, Behavioral, Cognitive, Communication Skills, Empathy, Indian Nurses
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Abstract: India has the fastest-growing e-commerce market, which has resulted in widespread acceptance
and use. The first impression of a customer is formed by the quality of the shopping website. This paper
investigates the service quality of four major e-commerce websites in India’s domestic market and
ex-plores the links between their service quality and customer satisfaction. The data was collected from
250 customers using a structured questionnaire, and the results were analyzed using PLS-SEM and
SPSS 20 statistical measures. Satisfactory service was found to result in higher customer loyalty among
online cus-tomers. In comparison to amazon, customers who bought from flipkart, myntra and paytm mall
were more likely to switch to an alternate website, indicating lower levels of brand loyalty. Empathy
had a positive and significant effect on customer’s overall satisfaction and in turn strengthened
customer loyalty. Cus-tomers today differentiate internet-based service companies based on tangibility,
responsiveness, and reli-ability of the companies rather than perceived credibility and security of the
services offered, according to the findings. Based on the results it can be concluded that this research
offers empirical evidence of the relationship of service quality, customer satisfaction and customer
loyalty. Furthermore, the study sug-gests that to attain maximum customer loyalty, high-quality service
should be provided. It was also sug-gested that existing regulatory agencies be revived to assure the
proper implementation of good service quality delivery among India's e-commerce websites.
Keywords: E-commerce, service marketing, service quality, virtual enterprises, consumer preference, and
internet marketing.
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Abstract: Gun shooting skills are broadly classified into two categories. Shooting at static targets and
shooting at moving targets. It is a well-known fact that the degree of skill required to shoot accurately at
moving targets is higher than that required for shooting at static targets. Gun shooting skills are imparted
through training to all personnel engaged in security related duties, i.e. defence personnel, paramilitary personnel and police forces. Study review on the existing pattern of shooting training in vogue clearly brings
out two distinct things. First, the pattern of training is largely common amongst various organisations. Second, shooting training to most personnel within the organizations is largely focused on static target firing
only, excepting army. In the past few years, in the backdrop of terrorist attacks on organisations / personnel
other than army, it can be deduced that all security related organisations have equal/ growing vulnerability.
Hence, in this context of measuring ‘preparedness’ of security personnel in terms of weapon firing skills
required, especially for organisations other than army, a review of efficacy of existing training pattern reveals that there is an impending need to modify / strengthen the existing training pattern, so as to make it
suitable/ comprehensive to meet modern day’s security preparedness/ requirements. This paper attempts to
analyze/suggest requisite modifications in existing training pattern, to identify the requisite skill set that
needs to be additionally imparted in training to the soldiers/ uniformed personnel, so as to make them highly competent to face modern day’s security challenges.
Keywords: Gun Shooting Skills, Modern Day Security Challenges, Training Efficacy
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Abstract: A number of students arrive at the University after much struggle and anxiety during their final
years at school. For some, circumstances and opportunities have provided for tumultuous experiences causing the mental disbalance among such students. This paper aims to identify the instructional environments
that are vulnerably not empathetic for students in higher education and to strategise a theoretical framework
to strengthen the empathetic values in the learning environment for helping learners in higher education.
Referencing the various theories of pedagogy and Instructional Design, the ideal set of values for learning
will be established. Taking into account the aspirational and emotional quotient of the present day learner,
various psychological support techniques will be identified and tested for their viability in the higher education learning environment. Analyzing the impact of various pedagogical styles, emotional quotient and aspirations of the learner in higher education and envisaging the challenges of the modern day teacher develop a strategy to prepare the theoretical framework for an empathetic learning environment. This paper identifies the structure for a learning environment in higher education, based on empathy and respect, leading to
an ever resonating and congenial teacher – learner relationship.
Keywords: Emotional, Empathy, Gen Z, Higher Education, Instructional Design, Vulnerable Learners
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Abstract: Hot-stressful work conditions may cause greater risk of heat-related morbidities and safety
threats to users’ employed; especially in developing countries having low and medium incomes. Prolonged heat stress exposure could significantly affect users’ physiological response in terms of heat
strain; resulting in subsequent performance-loss and further attributes to economic burden. Concerned
negative impacts necessitates remedial control measures based on minimizing the associated exposure
risk levels. Present study aims at depicting the efficacious role of control interventions in improving occupational heat stress under hot work conditions with environmental ergonomics perspective. Reported
literature work includes studies related to implementation of engineering control interventions, role of
sensor based intelligence and simulation based applications; emphasizing on ameliorating the hot stressful work-conditions. Research findings revealed that engineering based interventions could lower the
heat-stress exposure levels upto desired permissible limits under the existing thermal work-conditions;
however simulation studies may be helpful in suggesting appropriate design interventions based on improving thermal work ambience. Although, recent technological advancements in sensor intelligence
could enable heat stress data monitoring and analysis at substantially lower cost; with additional benefits
like early warning systems, real-time physiological monitoring (indicating heat strain) and automation
control based on threshold limit values. With several associated benefits, it may be concluded that these
control interventions could play a dominant role in significantly improving the health and safety of users’ employed under hot stressful work environments.
Keywords: Heat stress, negative impacts, control interventions, safety.
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Abstract: India and Indian society and people change here lots during last 10-15 years. As the influence of digitization People changes lot, there habits also change, print media is decreasing value day
by day. Unknowingly we are surrounded by technology. This study aims to unfold the status of political cartoon based on available evidences from online and printed resources such as, articles, review articles, reports, books, news etc. This research work has successfully covered the characteristics of political cartoons in print and
electronic media. Where Importance of political cartoon has
changed cartoonist developed technical skills. Authors of this paper analyses the human factors issues related to political cartoons to assist scholars to discover novel concepts in evolving fields of Indian political cartoon.
Keywords: Cartoon, Political Cartoon, Common Man, Indian News, Social Impact
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Abstract: Gender role portrayal in a communication design area of advertisements plays a vital role in
shaping our behaviour to emulate or react against. In India, men and women are witnessing gender discrimination for generations, affecting the lives of both genders. This review paper focuses on past studies of gender role portrayal in Indian advertisement to comprehend the contemporary situation of gender
representation. Around thirty articles have been analyzed between the years 2000 and 2020. The article
and conference papers that are published in the English language have been considered for the undertaken study. Based upon the study, the magazine print advertisement shows that gender stereotype still exists in Indian advertisements. The findings of the study reveal that stereotype portrayal of gender is used
in different product categories. Moreover, sexism and degrading portrayal of women are used to sell
product in Indian advertisement. Some researchers also observed a slight improvement in women representation in Indian advertisements. Based upon this study, a few gap areas are identified in the study of
gender role portrayal in Indian advertisements. The study also provides a platform to fill those lacunas
for future researchers.
Keywords: Gender-role portrayal, ,stereotypes, Indian advertisements, human factor,cognative ergonomics.
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Abstract: Visual narratives are the most important aspects and culture threads which bind together the
people and their belief in Naamghars and Satras of Assam, It has been brought into existence in Assam
by the Vaisnavite Saint Srimanta Shankardeva between 12th and 15th century AD. Naamghars are the
vernacular structures where communities come together to reside the name of God as well as its the
central meeting point for the communities to preserve the culture of Assam [7]. There are major design
elements which narrates and depicts the stories on the walls, pillars, jali’s and other corners of
the Naamghars with intricate traditional craftsmanship rooted with semantic and metaphorical meaning.
In this study the researcher has found that the design elements were planned using elements related
to dashavatar, specifically Vishnu, which is associated with flowers like lotus. Creators of Naamghar
have incorporated ‘nirmali’ flowers and lotus to build the connection with devotees in the space of
Satra and Naamghar. Extensive field survey has been done with 263 respondents to derive on the list of
narratives and design elements which retains the identity of Naamghars. Data repository has been
created with the help of primary and secondary research and its segregation has been done in rural,
semi-urban and ur-ban settings of Naamghars to analyze the major narratives which constructively
retains the designs of old age traditions in Naamghars of Assam.

Keywords: Naamghar, Social-Cultural Institution, South-East Asian cities, Design Elements, Multidisciplinary Culture, Vernacular Architecture
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Abstract: An Experimental research was conducted to modify the revised NIOSH lifting equation
(RNLE) by determining the effect of various noise levels on recommended weight limit (RWL) during
symmetric and asymmetric lifting. Seven male college students were recruited as participants. Each
participant performed 16 different lifting tasks. Subjects were required to lift a box from the floor to a
76cm high pallet for a period of 15 minutes. A psychophysical methodology was used to establish the
acceptable lifting frequency for different combinations of load, asymmetry and noise levels. Oxygen
consumption was also measured both at rest and immediately after the experiment. The observations
gathered were analyzed using ANOVA, which showed a significant effect of all three variables viz
load, asymmetry and noise on lifting frequency as well as oxygen consumption. RWLs were calculated
using RNLE and it was observed that they decreased with increase in load, asymmetry and noise. On
the basis of the experimental results a RNLE multiplier was suggested for load lifting in the presence of
noise.
Keywords: Noise, Load Lifting, Revised NIOSH Lifting Equation, Recommended Weight Limit
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Abstract: Polycystic Ovarian Syndrome (PCOS) is a common condition in women nowadays. The previous studies show its direct correlation with infertility, type 2 diabetes, heart disease, and other major
illnesses. This study aims to give a detailed understanding of PCOS quantitatively and qualitatively. The
study began with interacting with three reputed gynaecologists, to understand PCOS and other related
complications. Later, a survey on PCOS of 43 random women was undertaken to quantitatively analyze
the data. Further, four participants expressed interest in a detailed qualitative interview. The questionnaire for a qualitative study focused on the parameters like time since PCOS was diagnosed, symptoms,
relation with diabetes, stress, medicine, diet, exercise, the reason for neglecting doctor’s advice, etc. All
the insights were mapped out on a white canvas to find out the patterns, their pain points, as well as gain
points. Out of 43 patients, it was diagnosed that 18 females were suffering from PCOS. Out of 18, more
than half of the participants followed the advice on diet control but they followed it blindly. Those four
interviewed participants stated that they had diabetes in their family background and due to PCOS, they
could be more prone to be diagnosed with type 2 diabetes. The study opens up many opportunities for
the design intervention on a domain that is critical but often neglected due to unawareness. This research
on PCOS patients' mindset and behaviour towards managing PCOS may become an important resource
while ideating on the solution to the identified problems.
Keywords: Polycystic Ovarian Syndrome or Disease, Qualitative Research, Quantitative Research, Infertility, Lifestyle, Diet and Exercise
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Abstract: In the Northeast India, certain heritage places need reanalysis for the classification of being an
important historical place. Even though, the north eastern states has been bestowed with natural scenic
landscape and rich cultures, little has been known to the outside world about the psychological and historical events of its local heroes who sacrificed their lives for the little paradise. The paper aims to explore
one of the cultural heritage sites and focus on conveying the information through a visual narrative art
form and it might support if the story of the legendary warriors is communicated through visual representation. The paper investigates through field survey and visual design implementation to sustain the historical facts along with the preservation of the heritage site.
Keywords: Khongjom War, Kongjom Parba, Anglo-Manipur, Design Heritage, Cognitive thinking, Indigenous art.
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Abstract: Kolkata, hitherto known as Calcutta, till 2001, is the capital of West Bengal, India. Sutanuti, Kalikata, and Gobindapur were three villages that amalgamated today's town, which has a more
than 300-year history and acted as the capital of British East India through 1911. Although one of India's oldest Heritage cities is developing in becoming the Smart City, the city has never designated
planning policies. The Kolkata Municipal Corporation Authority (KMDA) was established in 1962,
whereas the city's coalescence occurred in 1690, leading to an extended period of unplanned city
growth. Asymmetrical urban sprawl evolved due to several factors, creating multiple challenges for
the city and its inhabitants. As a result, an immediate requirement for examining the urbanization
over time till the current scenario to formulate subsequent development plans would be sustainable.
The implementation of remote sensing data and GIS helps to analyze data to provide sustainable design approaches. This paper addresses problems that contribute to urban sprawl while promoting sustainable design to mitigate the future's negative consequences. Urbanization and population growth,
whereas the leading cause of urban sprawl, sustainable techniques provided would balance the heritage of past and future.
Keywords: Heritage; Urban growth; Sustainable Design; Planning policies; Smart City.
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Abstract: Work-related musculoskeletal disorders (WMSDs) are the major issues in various fields of
work. But the same is more prevalent in the case of heavy vehicle driving. It has been noticed that multiple studies on WMSDs had already been carried out on heavy vehicle drivers abroad. However, those
ergonomic interventions failed to provide any directives to make the driving a safe and pleasuring task.
In this scenario, the intensity of musculoskeletal problems associated with bus driving and other critical
issues influencing automobile driving have been evaluated to suggest suitable remedial measures. The
study focuses on the psycho-physiological aspects of a bus driving through the ergonomic intervention
of driving posture and driving seat. By which it assesses the degree of musculoskeletal symptoms on
various body segments and their frequency. The study includes follow-up studies on long-term muscular
disability among bus drivers (n = 32) and questionnaire studies on the prevalence of back pain. Their
driving postures have been captured video- graphically, subsequently analyzed by Rapid Upper Limb
Assessment (RULA) technique. Before that, Cornell Musculoskeletal Discomfort Questionnaires
(CMDQ) were used to collect data regarding musculoskeletal health information of the bus driver. A vibrant co-relation has been observed between the outcome data of CMDQ and RULA. Results yield that
the various body segments, such as the lower back, neck, upper arm, lower legs and wrists, are prone to
musculoskeletal disorder due to prolonged exposure to bus driving. Analyzed data suggests that the relocation of control elements is ultimately a remedial solution for the drivers by modifying the working
environment ergonomically.
Keywords: Musculoskeletal Disorder (MSD), Ergonomic interventions, Cornell Musculoskeletal Disorder Questionnaire, RULA, Bus drivers
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Abstract: Yoga is an art and science of consciousness. The Yoga Sutra of Patanjali defines yoga as,
“stilling the mind and fluctuations of consciousness”, the nature of consciousness which is personalized
or adopted. It means observing and examining all our conscious mental activities, such as correct information, incorrect knowledge, memory, creative thinking, and sleep. Yoga promotes a broad and necessary method of consciousness, which tends to achieve full potential of mankind, union between individual consciousness and universal consciousness, and the Highest goal of life. i. e. Moksha(Liberation). In
terms of human factors and ergonomics, all consciousness activities can be used to improve psychological and physiological principles. It is the practise of connecting with others, such as emotions of relatedness to other animals, the environment, and the cosmos, in order to reduce flaws, enhance productivity,
and promote safety and ease. For the living being consciousness is perfectly essential for holistic development of an individual. Upanishads proclaims that the finite and infinite consciousness of living organisms coexists and can control arbitrary and involuntary functions. It is arguably one of the most important towering problem and its mysteries and functions which contain theoretical aspects that go beyond Western psychology to a greater extent. Scientists agree to accept the key role of holistic approach
of yoga for promoting better physical, mental, emotional and spiritual health, and the best way to enhance human potentiality at a multidimensional level. This literary study is to explore the applied part
of consciousness for transformation of human potentiality.
Keywords: Potentiality, Moksha, Consciousness, holistic, cognition, transformation.
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Abstract: Indian heritage monuments are affected throughout the years by a variety of physical and
biological pressures. This study explored the potential of game design as a medium that can be designed to sustain cultural heritage and natural history of ancient Buddhist cave monuments in India of
various historical eras. Games and simulations can provide an atmosphere in which users can construct new facts of socio-cultural development and creative thinking knowledge integration. This paper is an attempt to understand Indian cultural heritage through the game design concept for preproduction planning, and eventually, enhance Indian enormous cultural and historical values into the
domain of public knowledge. In order to validate the relevance of the study, the significant findings
were reviewed and summarize the research design approach. Based on the input and discussion with
professionals, it was determined that game design concepts based on Indian heritage would certainly
provide users with the positive reinforcement they require. Furthermore, such game design with an
indigenous prospect can allow users to re-create themselves into a new realm while providing opportunities for meaningful learning.
Keywords: Sustainability, Heritage, Visual Communication, Game Design. Cognitive ideas, Animation.
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Abstract: Dokhona, a traditional women’s attire of the Bodo Community of the northeast India, marks
the community’s cultural and traditional identity besides being a ubiquitous dress for daily use. However, in order to cater to the need of (i) convenience in performing daily chores, (ii) ease of wearing from
health and safety considerations, (iii) contemporariness of taste and style of dressing, (iv) preservation
of the Bodo heritage embodied in Dokhona, and (v) sustenance of traditional looms and cottage industries, the requirement is felt for innovation in the design, production and usage of this dress item. During research on innovative designs of Dokhona, it was found from a status investigation from weavers,
users, designers and medical practitioners that elderly people prefer no changes, whereas the younger
generation prefers comfort and utility in the context of modern styles of living, and that the retention of
the traditional look while bringing in contemporary trends of fashion and feel is important. Additionally, it was found that intervention through academic linkage by designing suitable multi-level programmes, reference the Central Institute of Technology Kokrajhar in Bodoland Territorial Region ,
could be looked into as a novel approach for up-skilling the traditional artisans and weavers, modernizing the traditional looms, encouraging entrepreneurs and designers, and giving impetus to business development for enhancing return on investment and income of various stakeholders involved with
Dokhona. This paper emphasizes innovative ways for motivating young minds through hands-on practice for bringing about sustainability in cultural heritage by rendering versatility and contemporariness
in the design of Dokhona through academic interventions.
Keywords: Dokhona, cultural identity, contemporary design, academic intervention
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Abstract: A personal proactive headgear (construction helmet) is important and
mandatory for
con-struction workers to use during their work. Construction helmets are used both indoors and
outdoors. It protects the head from any injury caused due to the fall of stone, brick, tools, etc. As there
are different types of construction helmets on the market; however, helmets have multiple problems
such as low strength, uneven thickness of the outside shell, incorrect helmet sizes are not based on
Indian anthropo-metric data, lack of air inlets, low-quality materials, and unattractive design. This paper
attempts to con-ceptualize and compare a helmet design with advanced safety features, comfort,
strength, and aesthetic appeal. To achieve the output design process is been used and create multiple
ideas. A total of two helmets were conceptualized through brainstorming and concept sketching to
achieve aesthetic form. The CAD models for these two helmets were developed using CATIA V5-R19.
The ABS (Acrylonitrile butadiene styrene) material is used on a helmet and stress-strain analysis was
conducted using the same software to evaluate two concepts. The final concept is further evaluated
using CATIA ergonomic DHM (digital human model) to ensure comfort. After analysis, the final
selected concept was found to be strong, comfortable, and aesthetically pleasing in terms of masculine,
stylish design. The physical model of the helmet needs to be made for better analysis of all factors.
Keywords: Design, Digital Human Model (DHM), Ergonomics, Helmet, Safety
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Abstract: The agricultural occupation is considered labor-intensive because most tasks are performed
manually using traditional farming hand tools. These hand tools are not designed ergonomically, resulting in excessive stress on workers and leading to musculoskeletal disorders (MSDs) in the body.
This study aims to identify the agricultural risk factors associated with the prevalence of MSDs
among farmers. Total one hundred and thirty six articles starting from the year 1985 to 2020 were
searched through ePublishers (like Taylor & Francis, Science Direct and Springer) using the keywords
such as agriculture, MSDs, ergonomics and productivity. Finally, thirty one articles were selected for
the review study that fulfilled the inclusion criteria. Through systematic literature review, it was found
that along with the usage and design of hand tools, factors like a repetitive task, awkward postures,
forceful exertion, vibration, and exposure to hot weather are mainly responsible for the work related
injuries among farmers that leads to severe chronic pain and work disability of workers. Lower back
pain, shoulder pain, and cervical pain are the most frequent occurring MSDs in farmers, which are
recognized as crucial problems in the agriculture sector that are generally neglected. Hand tool design
intervention is more effective in reducing the prevalence of work related injuries in farm workers. It is
suggested to apply the principles of physical ergonomics not only in the agriculture sector but also in
other industries where traditional tools and working methods are being used.
Keywords: Agriculture, Musculoskeletal Disorders, Ergonomics, Farming, Productivity.
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Abstract: The main source of heat gain is through the roof of the building due to the prolonged hours
of direct solar radiation. Many studies suggest that green roof is an effective cooling strategy. The
studies conducted in Europe, U.S., China and other parts of India yield different performance results
due to the diverse geographical location and climatic conditions, which are quite different from that
in the warm humid zone of India, and cannot be used as an effective reference. The goal of this study
is to establish the thermal comfort characteristics and efficiency of green roof in comparison to a typical concrete roof in the climate of Trivandrum, through simulation and validate it with a scaled model for the months of March, April and May. For this study two cases were considered – a room with
conventional roof & green roof. The methodology involves simulation and measurements from a fabricated prototype to find the indoor ambient air temperature and indoor surface temperature of the
roofs and its validation. The indoor surface temperature of green roof is on an average 19% less than
that of Conventional roof at peak hours. The annual simulation data for Trivandrum, Mumbai and
Trichy were crossed compared and the results showed a substantial difference throughout the year
which reconfirms that, the green roof is effective in a warm humid climate in terms of indoor comfort, reduction of indoor ambient air temperature during summers and keeping consistent temperature
throughout the year.

Keywords: Green roof, Thermal Comfort, Sustainability, Test box, Thermal performance, Passive
cooling.
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Abstract: Work-related musculoskeletal disorder (WRMSD) is a common health problem amongst
construction workers due to working in awkward postures and other related ergonomic risks. Flooring
or tilling is one of the major works incorporated in construction where tilers' work in squatting, stooping and kneeling posture for prolong time. The main objective of the current investigation is to study
different task carried out during the tilling process, identify the most vulnerable task posture and find
the level of ergonomic risk amongst the tilers in India using different ergonomic tools. A total of 30
tilers were observed, interviewed and video recorded for analysis. The tilling work was classified into
six tasks and most exposed postures were identified for analysis. OWAS, REBA, ERIN and WERA
methods were used to find the level of risk. The tilers have severe pain or discomfort in the lower back
(76.67%), knees (76.67%), legs (calf) (60%), arms/hand (43.33%) and ankle/toe (20%). The results of
the OWAS, REBA, ERIN and WERA also revealed that the claims of the tilers are true and tilers are
working at high to very high ergonomic risk. The finding of the study leads to the conclusion that tilers in India have undoubtedly high rates of work-related musculoskeletal disorders (WRMSD) and are
highly affected due to prolong working in squatting, stooping and kneeling posture.

Keywords: Tilers',WRMSD, OWAS, REBA, ERIN, WERA.
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Abstract: Documentary film is one of the best conventional practice for information preservation and
dissemination, and digital technology has expanded possibilities to add on benefits. While looking for
further scope, it appears that direct real life shooting based production is lacking in covering many
details that was intended to display. To address such creative gaps, the present study looks into inclusion of innovative multimedia content such as 2D or 3D animations that can enhance a specific purpose to deal with details.This deliberation expresses an experiment where a documentary film
(narration and direct shooting) was made on a folklore Bardwi Shikla which has been passed on
through generations within the Bodo community of North-East India following an oral tradition and it
has many finer issues that one needs to internalise with imagination. It was to initially see whether
the sentimental details described there in reaches across the community and to others as well. Based
on feedback responses on the film after screening to users (both Bodo and non-Bodo origin volunteers) inclusion of animated illustration contents in support of explaining some finer aspects that
could not be shown through real life shooting and voice clarification confirms added value towards
better communication. A conclusion is drawn that a context specific animation support in digital documentary production could serve both archive as well as add on editing facility for flexibility and better expression of the content.
Keywords: Documentary film, animation support, better communication, folklore.
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Abstract: Smart phones have become an integral part of our life. However, excessive usage of the
smartphone can affect postures and lead to pain, musculoskeletal disorders, or change in the behavior of
individuals. In this study, we investigate the psychological and musculoskeletal issues related to
smartphone usage associated with smartphone users in India. Eighty Indian participants were involved
in this study. A questionnaire involving 2 sections (to assess psychology and musculoskeletal issues
with smartphone users) was developed and surveyed among the participants. RBG pain score was used
for rating pain (where 0 designates no pain and 5 designates severe pain). From statistical analysis, 96%
of the respondents feel that smart phones are a necessity and not a luxury. 90% of the respondents are
happy/ very happy with their smartphones. 85% of the respondents feel that the brand of their
smartphones is very important/ important/ fairly important. 31% of the respondents are addicted to mobile phone usage. Respondents using bigger displays (> 5.5 inches) have more pain in their fingers,
hand, and shoulders compared to smaller displays (< 5.5 inches) respondents. Respondents using tempered glass display have less pain in their fingers, the base of the thumb, and front of hand compared to
tempered glass display respondents. These results indicate that smartphones are a necessity and appropriate ergonomics issues need to be considered and addressed to develop a better design of smartphones
that ensure the health and wellbeing of users.
Keywords: Musculoskeletal Disorders (MSD), Smart Phone, Ergonomics, RBG Pain Score.
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Abstract: Music plays an essential role in every human being’s life. It can stimulate the brain signal of
human beings that are accountable for emotion, behavior, and cognition. This association of music with
brain signals is the fundamental concept of musical therapy. Musical therapy is a recent trend in neurosciences that is highly beneficial for neurologically disordered patients due to its non-medicinal and noninvasive approach. As each music genre provides a unique change in the brain signal, music therapy utilizes various genres of music for different applications of treatment. This work has examined the effect
of the instrumental music genre on human brain signals. Electroencephalogram signals from frontal, parietal, occipital, and temporal lobes during listening to flute and violin instrumental music has been recorded and analyzed to locate the changes in the cortical region. The outcome of this work will emphasize
the advantages of the instrumental music genre for musical therapy.
Keywords: Music therapy, Instrumental Music, Electroencephalogram, Cortical Region, Cognitive Activity, Emotion.
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Abstract: The prevalence of Work-related Musculoskeletal Disorder in the Ready-Made Garment
(RMG) industry is quite common. Due to repetitive actions and subsequent awkward postures, the
sewing machine operators are prone to the risk of Work-related Musculoskeletal Disorders- WMSDs,
which results in temporary or permanent disability among the operators. The study aimed to develop a
Risk Assessment System that identifies the level of risk factors involved and eventually computing the
Rapid Upper Limb Assessment (RULA) score of each operator. The discrete posture evaluation of the
sewing operators was done by tracking the body joints of the operators using their videos while performing the tasks. Several socio-demographic, psychological, and work-related details were also factored in through a structured questionnaire for testing and validation. In total 72 videos recorded from
either side of different sewing operators, were analyzed at the speed of 30 frames per second. A system was successfully developed by applying various machine learning algorithms to compute the
RULA score by extracting the different joint angles of the operators like Neck, Upper and Lower Arm
& Trunk directly from the video captured. Such a Risk Assessment System developed shall help in
understanding the work conditions operators work in and eventually guide in reducing the risk of
WMSDs through precautionary measures against the risk. Other benefits may include productivity enhancement, improving overall health, and reducing the rate of absenteeism, which continues to be a
major concern among the factory owners and the Ready-made garment industry, in general.
Keywords: Work-related Musculoskeletal Disorder, Ready-made Garment Industry, Motion Tracking, Rapid Upper Limb Assessment, Machine Learning.
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Abstract: Misconceptions, ignorance, and lack of awareness regarding menstruation lead to several issues in the urban schools in India, including period shaming. The research enquires into the understanding among the stakeholders: school-going students, parents and teachers about menstruation and its communication issues and offers designs to minimise period shaming. The study analyses the dynamics of
mensuration's education, communication and real-life experiences. It employs various design research
methods, including in-depth interviews with visual card sorting, semi-structured interviews and focussed
group discussions. The research explores the human factors involving school-going children in dealing
with culturally challenging issues around mensuration, gender roles and perceptions. It delineates the
understanding for design for different stakeholders. It then proposes a multi-point design solution: including counselling sessions, curriculum changes, and an activity kit, 'Peek-a-boo', to re-learn puberty
and minimise period shaming in the urban schools. It attempts to expand the emerging discussion on Social Ergonomics and Communication Design.
Keywords: Social Design, Period Shaming, Menstruation, Social Change, Menarche
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Abstract: Breast cancer is most common cancer among women in India, ac- counting for 25% to 32%
of female cancers in all cities across the country. It is estimated that one woman is diagnosed with breast
cancer every 4 minutes in India. Mastectomy is one of the most common cancer surgical procedures that
cause a change in the look and shape of the breast. Eventually, it causes a major impact on a woman's
self-image. Breast cancer surgery and treatment take both a physical and emotional toll. Post-surgery,
women have to deal with another hitch in the pot – a lingerie wardrobe that no longer works for their
new body. Thereby, generating a need for post-surgical products i.e. mastectomy bra and prosthesis as a
part of the healing process and a return ticket to one's normal lifestyle. The research was conducted on a
focused group of cancer survivors in India to
develop a solution in the form of a mastectomy bra.
The purpose of this research was to understand the challenges and the design requirements of breast
cancer survivors concerning mastectomy bras. The user-centered design approach was applied to develop prototypes for a range of mastectomy bras based on information gathered through primary and secondary modes. In this research, four novel mastectomy bra designs were created addressing the needs of
this very specific user segment. This research paper entails a step-by-step process of product development following a user-centered design approach. The research resulted in developing a satisfactory solution (mastectomy bra) for the users.

Keywords: Breast cancer survivors, Ergonomic Mastectomy bra, User-centered Design (UCD), Product
development, Shoulder immobility, Body posture correction.
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Abstract: There is a substantial effect of noise on human performance, especially for the tasks involving visual and mental concentration and/or cognition. This study aimed to systematically review the
available literature related to the effect of noise on human cognitive performance. The literature search
was performed on four electronic databases, including PubMed, Web of Science, ScienceDirect, and
Google Scholar, and after applying the inclusion/exclusion criteria to 147 citations, 31 articles were finally selected for review. While exposure to noise had significant effect on the human cognitive performance, the size of the effect considerably depended on the nature of the noise and characteristics of the
task. The noise type, frequency and intensity level were found to be the significant factors that influence human cognitive task performance, in terms of reaction time/time taken to complete a task and/or
the count/percentage of errors. However, there is a limited research that evaluated the interaction effects of the noise characteristics on human cognitive performance. Hence, a more comprehensive research towards understanding the interaction effects of noise characteristics on human cognitive performance may be recommended.
Keywords: Noise, Cognitive performance, Noise type, Noise intensity, Cognitive ergonomics.
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Abstract: Corporate social responsibility (CSR) is becoming more prominent as a core plan for the construction industry and its businesses, which is most likely motivated by two important quandaries that
represent the construction industry's distinct characteristics. Various aspects of social well-being, such
as cultural events, environmental, economic, and safety and health are influenced by construction activities and built facilities. According to the previous studies, being socially responsible enables construction companies to gain a long-term competitive advantage and improve operational efficiency from an
industrial viewpoint. This paper intends to include a systematic review of CSR studies in order to recognize and actualize the potential for CSR implementation by construction sectors. The results have implication for construction companies' trending CSR activities in reaching their target of being socially responsible and improving competitive companies reward.
Keywords: Corporate Social Responsibility, Construction, Benefits, Review, CSR
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Abstract: Fast Moving Consumer Goods (FMCG) industries dwelling on high-paced assembly-lines
and highly-repetitive short-cycled work producing high volume-low cost products under Just In Time
(JIT) production process contributes a lot to every country’s Gross Domestic Product (GDP) and employment generation. Supported by various government schemes and initiatives, the FMCG industries
flourish throughout India, and north-east India is a prominent hub for FMCG business houses. Traditionally, the FMCG manufacturing units built upon the pre-defined plot sizes provided in industrial
parks lack the thorough consideration of ergonomic aspects within facility layout planning and other
machinery installation early from the commissioning phase. It affects productivity and leads to other
Occupational Health and Safety (OHS) issues. Considering the FMCG industries' significant role in
the Indian economy and society, the researchers conducted an in-depth survey of the FMCG industries (located in north-east India) to understand the operational activities and identify ergonomic
stressors which hampers the overall productivity and safety. During the field visits and survey, it was
observed that there is an immediate need for thorough ergonomic consideration in implemented Kaizens, standardization of work activities, and implementation of context-specific tools for the FMCG
work. Detailed ergonomic studies are further required to propose context-specific ergonomic interventions, which may be behavioral, organizational, or design-related. Such interventions will prove
beneficial for promoting better OSH and thereby improved efficiency and productivity.
Keywords: ergo-audit, industrial shop-floor, Kaizen, lean manufacturing, WMSDs, OSH, safety, user
-centered design
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Analysis of Body-Gestures Elucidated through Elicitation Study for Natural Locomotion in Virtual Reality
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Abstract: Proxy gestures are a powerful input interaction method for travel in virtual environments
(VEs). Gestures provide an alternative mode of interaction for a design that is more natural and intuitive than the controller-based methods. A key challenge lies in understanding the patterns in the
gestures and the relevant user behavior while performing the gestures in a specific scenario. In this
paper, we classify and analyze the full-body travel gestures that were obtained as a result of our previous elicitation study. The travel gestures were performed in a seated position by 40 participants for
3 different VEs (VE1,VE2 and VE3) where the task of virtual travel was combined with placement
task. We observed a total of 405 gestures and identified 24, 24, and 9 unique full-body gestures for
the three different VEs respectively. We categorize them into upper body and lower body gestures.
We further classified them based on hand usage and gesture form. The results indicate that static
pose and path form was predominantly used in VE1 and VE3, static pose and static pose and path
form was used in VE2. The findings also indicate that as the multitasking level increased in the VE,
the usage of dynamic pose and dynamic pose and path form decreased. From the analysis, we obtain
a better understanding of users’ thoughts and behavior while performing the gesture. Using our results future designers and developers can identify suitable gesture categories for task-related to virtual travel in a seated position for multitasking scenarios.
Keywords: Virtual reality, locomotion, virtual travel, gesture classification, body gestures, gesture
elicitation study.
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Abstract: One of the most influential factors for the overall satisfaction of long distance bus travellers
is the interaction between passengers and drivers. This paper tries to find an answer whether our drivers really aware of the needs, apart from their professional (driving) training, on behavioural issues especially attitudes towards their passengers particularly elders’ requirements. An ergonomic survey was
conducted on 30 long journey pilgrim buses of different routes with a total journey duration of 2-7
days continuous with night halts en-route and per day travel time of 6-10 hours with mini breaks in
between. A set of questions was floated to find answers related to four different aspects viz.1) satisfactory driver behaviour (cordial and interactive), 2) Do the drivers are well versed about the journey details and destinations. 3) Willingness to help on various issues as and when required and, 4) Comfortable and smooth drives without jerks while accelerating and decelerating, and was enquired on 30 passengers for each driver (selected with purposive random sampling). The number of drivers was also 30.
Hence in total 900 respondents were surveyed. Responses were recorded with a five-point Likert scale
towards framing a possible behaviour guideline. The results suggest that a set of remedial knowhow to
handle psycho-social and physical issues relevant to elderly passengers can be framed out and drivers
may be given refresher training on special care requirement; It is expected to enhance rejuvenation of
travelling spirit in spite of the gradual deterioration of physical capability of senior pilgrims.
Keywords: Long distance bus travel, driver behaviour, elderly pilgrims, inclusive bus travel
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Abstract: Assam has a rich history of the Ahom dynasty for 600 years. With the first Ahom King
Sukapha (A.D. 1228–1268) leadership, they set up their first capital in the Charaideu district of Assam. As for which, most of the Ahom architectures are observed in and nearby Sivasagar and
Charaideu area of Assam. Most of the Ahom monuments are preserved under the Archaeological Survey of India (ASI), Assam and Directorate of Archaeology, Guwahati, Assam. These monuments
were constructed using mostly bricks, stones and mortar. Noticeably, the ornamentations in the brick
monuments have managed to survive in fragments and sections; this is due to the effect of natural
causes and the climatic condition of the environment. In some cases, the restoration process reduces
the ancient aesthetic due to lack of understanding of the underlying design principles of ornamentation. Most historians and scholars have studied the iconography and archaeological findings of these
monuments; the study on Ahom architectural ornamentation is significantly less. A pilot study was
conducted to identify the surviving ornamentation in brick architecture monuments. Based on the
identification, a categorization theory has been adopted to segregate the data. The categorization is
based on the architectural sections of monuments that primarily includes motifs and pattern types.
This paper identifies and compares the visual elements of ornamentation using formal analysis. It discusses the underlying design principles of ornamentation. The results and analysis of this paper provide a significant contribution to the conservation of traditional art and early architectural ornamentations.
Keywords: Ahom Architecture, Ahom Motifs, Archaeology, conservation.
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Abstract: Fish and seafood has a significant impact on local culture and economy. The main activities of
fish vendors like carrying, weighing, washing, scaling, and cutting are manual in nature including high
physical workload. Previous studies revealed that 50% of fish vendors suffered from Musculoskeletal
Disorders, 35% from fish handler’s disease & 60% from skin diseases. Therefore, the implementation of
ergonomic principles in the workstation of fish vendors is an important part of comprehensive health and
safety processes as well as to improve worker’s productivity. The present study is focused on analyzing
the existing workstation of the fish vendors and to minimize work related disorders. The study also proposes a concept design of the workstation to improve worker’s productivity. The data was collected in
Gariahat Fish Market, Kolkata, West Bengal, India. Modified Nordic Questionnaire, RULA analysis and
Quick Exposure Checklist (QEC) were used to evaluate ergonomic risk factors associated with the level
of exposure to Musculoskeletal Disorders (MSDs). Result shows that 59.37% experienced pain in hand
& wrist, 37.5% experienced pain in lower back, 31.25% experienced pain in their neck, 100% had cuts,
90.6% vendors confirmed that their skin was directly exposed to ice and most of the body parts are in
high exposure level to MSD. The proposed design of the workstation would not only incorporate most of
the work related problems but also make their work more efficient and productive.
Keywords: Workstation Design, Posture Analysis, MSD, Anthropometry
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Abstract: Covid-19 has mandated work from home and has brought to focus more personal responsibility towards health and working environment. This is a bigger challenge considering the dearth of
knowledge on ergonomics and resources for an appropriate work-station set-up. The sudden rise in the
reported musculoskeletal discomfort is consistently described in various recent studies. The early intervention strategy may be to identify the lacuna in the work setting by making individual self-reliant in
evaluating their respective work-stations. This study was conducted with an objective to document selfevaluated computer workstation components in work from home settings and correlate these findings
with reported musculoskeletal complaints. A cross- sectional survey was conducted using Google form
structured using guidelines from “Computer Workstation Ergonomics: Self-Assessment Checklist by the
National Institutes of Health, Office of Research Services, Division of Occupational Health and Safety
website and Nordic pain questionnaire, used to identify the musculoskeletal symptoms. 238 people volunteered and completed the survey form. A significant negative correlation was observed between Computer Workstation Ergonomics: Self-Assessment Checklist scores and VAS score (r= -0.386, p<0.01),
and with areas of discomfort (r= -0.292, p < 0.01). Work-related musculoskeletal discomfort at work
from home settings is associated with inappropriate design, non-availability of peripherals to fit the
work station and simpler adjustments as reported via structured self evaluations by workers. Active selfreliant worker empowered to address ergonomic needs could be a valuable strategy during the pandemic.
Keywords: Work-related musculoskeletal discomfort, Self-evaluation, Work from Home, Ergonomics,
Covid-19, Self-reliant approach
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Abstract: Intensive use of the computer mouse is associated with an increased risk of musculoskeletal
disorders. Due to prolonged use of the mouse with a wrist posture that deviated from its relaxed posture, users may experience fatigue, discomfort, and even pain on the wrist and hand. Both size and
shape of the mouse can be a cause of this associated discomfort. In this work, we have followed a participatory-design approach to propose a design concept and develop a vertical pointing device prototype
that offers a comfortable right-handed grip that resembles the relaxed hand posture. This work aims to
understand user participation during the design process and how their involvement helped evolve the
device concept that enables comfortable grip and novel interaction opportunities. We started the participatory design process using clay mockups to finalize the initial shape. After finalizing the initial shape,
we made further modifications based on user feedback. After two iterations, we completed the design
and conducted a user study to investigate perceived comfort and pressure on the wrist. We found that
the grip on the device was comfortable for participants with medium and large hand sizes, and the majority of them reported no pressure on the wrist. The device allows users to keep their hands in a more
ergonomically desired posture. It offers novel interaction modalities as an alternative to the buttonbased controls of a typical computer mouse. We believe this work will help interaction designers and
researchers design ergonomic pointing devices enabling multimodal input interaction.
Keywords: Participatory design, vertical pointing device, ergonomic mouse.
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Abstract: Blue Economy is a marine-based economic development leading to improved human wellbeing and social equity. One such area is the harvesting of living resources, which requires different
processes involving manual material handling. One such process is loading large quantities of crates
filled with fish and ice to the truck. Repetitive work involving heavy lifting and bending results in the
development of musculoskeletal disorders among the workers. The purpose of this study is to identify
the health risks involved in this occupation and ultimately aid in the direction of improving the lives of
the workers. Nordic questionnaire, Dutch Musculoskeletal Questionnaire (DMQ) and observation
study was used to identify musculoskeletal disorders and potential work hazards the workers are exposed to in the fishing industry. A total of 30 workers were selected for this study. In total, 84 % reported complaints in Lower back, 76% complaints in shoulders, and 89.6 % of the workers reported
complaints in Wrist during the past 12 months. Among all workers, 45% visited a physician at least
once, and 30% took at least one period of sick leave. The potential work hazards were found to be repeated motion, work involving bending, lifting and wet and cold grip. Working conditions involving
cold and wet grip and repeated lifting and bending motions for long hours are important risk factors
for the development of MSDs among the workers working in the fish crates loading process, and thus
these risks have to be eliminated with effective intervention in this area.
Keywords: Blue economy, Fisheries, Musculoskeletal disorders, Manual material handling.
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Abstract: Due to change in environmental weather condition and global warming for the last few
years, giant tropical cyclones causes’ massive damage to paddy crops mainly in the southern and eastern
parts of India. Extensive damage to the crop by the cyclone and non-seasonal heavy rainfall causes
enormous eco-nomic losses and crop reduction. Paddy harvesting is mainly done by female agricultural
workers of south-ern India using traditional sickles. The time, effort and cost of harvesting paddy under
these environmental conditions are double compared to regular paddy harvesting. Work-related
musculoskeletal problems among the farmers due to paddy harvesting for changed weather condition is
very high. An interview and questionnaire study was conducted among 28 agricultural workers to
understand the existing ergonomic problem of paddy harvesting in these change environmental
conditions. For data collection, small scale paddy farms from two districts of Kerala were selected in
which harvesting is done in two different sea-sons. One place is rain-fed and the other is irrigated. The
workers selected in this study reported pain in the upper arms and lower arms, followed by back and
lower limb pain due to prolonged forward stooping and squatting posture due to harvesting lodged
crops. This study will be helpful to draw insights into ergonom-ic problems in paddy harvesting in small
scale farming with changed environmental weather conditions.
Keywords: Heavy rainfall, WMSD, climatic change, paddy crop harvesting.
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Abstract: There is a significant societal change in the world with the growth in the ageing population.
Older adults are likely to accumulate some health sternness with age, often leading to the functional disability with time. Assistive devices are an excellent resource in such cases, but independence is compromised to some extent. However, wearable fitness trackers (WFT) play a significant role in motivating
people to indulge in a healthy lifestyle avoiding vulnerabilities in the old age. Despite the sales of WFT
being large-scaled, it faces challenges in its sustainable usage. This paper discusses the various challenges
faced by older adults through the ageing process. Correspondingly, it addresses the effects of health and
fitness intervention in the enhancement of their living standards. It highlights the methods and results of
the study conducted on people aged between 18 and 75+ years towards the Behavioural and Continuous
Intention of WFT. As a solution, the paper highlights the positive prospects of WFT as an essential tool
towards health and fitness and methodically addresses the sustainability issue concerning its acceptance
and Continuance.
Keywords: Ageing, Fitness, WFT, Expectation Confirmation, Continuous Intention
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Abstract: An ambient built environment is crucial for a universally designed physical space that significantly encourages the user's performance. Universal Accessibility is of prime importance in Architectural
studies. A well-designed workspace should be friendly in terms of age and ability by taking the user's anthropometric capabilities and limitations into consideration. However, Effective evaluation of workplaces
is an emerging trend that influences people's physical and behavioral performances since the working
class spends a handsome amount of time at work. This research aims to heuristically evaluate the design
of office spaces primarily concerning factors of age and ability-sensitive ergonomics. Professionals with
specializations in Architecture, Planning, Engineering, Design were deemed as evaluators. These evaluators from different age and ability groups were targeted during an 8-hour work shift. The methodology is
formulated through 5 stages namely Literature study, Quessionaire formulation, Analysis, Results, and
Discussion. A questionnaire survey was conducted for assessment of the perceived levels of importance
and user's satisfaction with their workplace environments based on the achieved mean ratings and importance index values. The evaluation criteria were designed by taking spatial design parameters, ambient
interior, and passive design into consideration. Further, the users had to choose from predefined scenarios
with varied distribution levels of parameters chosen. A user ergonomics modeling has been carried out on
the scenarios for developing a convenient working environment, thus increasing all users' overall productivity. The results show that the ergonomics based on these parameters can efficiently evaluate and draw
conclusions for designing an inclusive work environment.
Keywords: User-sensitivity, Inclusive Workplace, Accessibility, Institutional Productivity
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Abstract: Overcrowding and acoustic distraction often affect the cognitive performance of healthcare professionals. They often find it very disrupting and challenging to focus on their tasks because of the chaotic
work environment. Health camps are a time-constrained affair, and the healthcare experts have no control
over the work environment. They face a higher rate of interruption in the health camps when compared to
their usual clinical settings. These trigger a sense of anxiety in their already demanding workload. The current research investigates how overcrowding and acoustic distractions escalate cognitive load among
healthcare professionals. A field study was carried out in seven (07) different health campsites, and the perspectives of Thirty-seven (37) healthcare professionals were captured. A walkthrough survey, interview,
and questionnaire were used in the study. Most of the respondents mentioned that they undergo intense
stress and distraction due to the demanding nature of work at the health camps. Congestion of the patients
at the health camps and acoustic distractions hampers their ability to work optimally. Lack of patient management system and uncontrollable physical work environment disrupts the professionals throughout the
health camp. The results provide insight into how acoustic distraction and overcrowding at the health
campsites act as barriers to imparting safe and high-quality healthcare. Interventions aimed at reducing the
cognitive load and increasing the efficacy of the healthcare workers have been proposed to overcome these
barriers.
Keywords: Cognitive Performance, Acoustic Distraction, Overcrowding, Health Camps, Cognitive Load.
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Abstract: Alphonso mangoes are harvested in Konkan region of Maharashtra and has significant impact
on economy of local farmers. Alphonso mango harvesting is carried out by conventional methods which
needs a huge labour effort. This study consists in-depth research of various methods carried out in Alphonso mango farm. Interviews, field research, photo and video ethnography, ergonomic study for body
postures, task analysis has been done for understanding issues in conventional methods. Mango harvesting needs systematic management and well-trained labours to identify and sort mangoes according to its
quality. Design intervention is necessary in conventional tools used for mango harvesting. According to
research conducted for this case study, it is found that mango plucking is critical and most important stage
in mango harvesting. However due to factors like aerial distance between mangoes and labour, difference
in lightning conditions, change in size and shape of mangoes It is difficult for labour to identify which
mangoes are ready for harvesting. Improper plucking affects ripening process of mangoes. Traditional
mango plucking tool is made up of blade and bamboo or steel pipe. This plucking tool is re-designed with
ergonomic considerations and use of modern technologies to identify harvesting stage of mangoes while
plucking them. Automation and re-designing of this mango plucking tool will improve accuracy and saves
time and efforts required by labour.
Keywords: Ergonomics, Agriculture, Alphonso harvesting, Mango plucking, Automation, User experience.
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Abstract: This paper presents an ergonomic assessment of risk factors involved with the bell metal handicraft processing industry of Chhattisgarh, India. Bell metal casting is one of the ancient traditional handicrafts practiced in India. In Chhattisgarh, Ghadwas tribe group were involved with this craftwork from
ages and used the term “Dhokra”. This craftwork is recognized worldwide for its unique style of metal
sculpting and ornamentation process. For centuries this craftwork survived with many challenges, and the
rich knowledge of craftsmanship was passed down from one generation to the next. In this survey 120
artisans participated, of which 60 were females and 60 were males. The survey was divided into two
phases (1) Identification of the ergonomic risk factors in the existing workplace. (2) Prioritization of the
risk factors. In the first phase, modified Nordic questionnaires, RULA, REBA and OWAS techniques
were used to identify the problems in the existing workplace. In the second phase, the risk factors were
prioritized by comparing data techniques to mitigate high ergonomic risk in the existing workplace with
proper action plans. It revealed that artisans faced posture-related Musculoskeletal disorders (MSDs) during crafting activities. Through analysis and observation of the result it was concluded that artisan’s
health mostly affected by improper body posture, workload and unorganized nature of work. The crafting
process forced to work in wrong posture, increasing overall discomfort and pain. Moreover, it suggested
that ergonomics intervention in tool, work process and workstation design will be helpful to prevent
MSDs.
Keywords: Ergonomic risk assessment, Bell metal handicraft industry, RULA, REBA, OWAS, MSDs.
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Abstract: Over the decades, passenger’s desire to enjoy a relatively better-quality service by most popular
transportation system of India that is Indian Railways. This paper aims to investigate about existing information amenities on railway platforms and find the suggestive measures to improve it, to meet with the
aspirations of the passengers. The study was conducted on two major railway platform of India, Nagpur
Junction and Patna Junction. Data was collected through structured and unstructured questionnaire from
different stakeholders: passengers, railway officers, staff and railway station vendors. Crowd flow in the
peak hours and normal hours were observed by direct observation and through video graphic method to
understand the quantum of the problem at these two railway stations. The results of questionnaire and observation study on stakeholders reveals role of information system design to make the platform congestion
free and provide better travel experience and quality services to its passengers. This study will be helpful
in the identification of the scope where design intervention can be accommodating for a better passenger
travel experience.
Keywords: Travel experience design, Information system design of railway platform, Service design

113

Effects of Built-Environment Attributes on Workplace Psychology & Productivity
Nivia Jain1
1

National Institute of Design, Bangalore

Abstract: There is continuous interaction between humans & built-environment and hence it affects humans. Humans experience the built-environment through their senses and since it is created by us, it becomes imperative to design it consciously. Objective: To study the impact of the built-environment on
the comfort, well-being, and productivity of humans in workplaces. Work environment plays a very crucial role as it affects mood, happiness, wellbeing, and performance of its inhabitants. It’s said that finding right place to live and work can greatly help with improving happiness. Architecture has the power
to allow or inhibit humans to act, behave & think. This research attempts to analyze the relationship between human productivity and architecture and how built-environments can limit/enable humans. Methodology: The study identifies key physical parameters affecting human productivity by compiling and
analyzing various research done in the past 30 years. The impact of identified parameters has been further studied by conducting two primary case studies. One compares the built-environment of two offices
of a national daily and compare it with the self-assessed productivity and satisfaction levels, keeping
variables like work culture constant. Further, an open survey has been conducted with 110 respondents
to draw correlations. Analysis has been done using basic social statistical tools including methods of
correlation and regression. Findings: It has been observed that the built-environment does impact human
productivity. Thermal comfort, lighting, perceived health and hygiene, ergonomics, basic building
amenities, aesthetics, and ease of work have been found to have a significant impact on perceived
productivity.

Keywords: Productivity, workplace, built-environment, comfort, wellbeing
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Abstract: The innovation of machine tools has had a major impact on productivity in the manufacturing industry. In design interventions on manufacturing equipment, craft adds value to productivity and
quality. A major problem faced by artisans in the cottage handicrafts industry is the adoption of technology so as to maintain competitiveness in the global market. There are some barriers to the adoption
of advanced technology - lack of access to technical information, unavailability of technically qualified persons to operate the new technology. This research has been done to fill the technology gap in
the cottage handicrafts sector through the design and development of appropriate equipment. Currently the tools have evolved from blending the expertise and experience of artisans with modern technology. Survey of Assam State Brass Metal Handicrafts sector of India has been considered for this research study. This includes the study of relevant information through direct demonstration of work
performance, equipment, work posture and environment, advice from skilled artisans. The process design set up for the devices is safe and easy to operate and increases productivity time and cost in the
long run.
.
Keywords: Brass metal handicrafts, design intervention, Hand tools, Production, Productivity, operation management.
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Abstract: The present work demonstrates the development of a compact kitchen design prototype in the
Indian context. With smaller spaces, nuclear families and busy lifestyles, the cooking experience needs
to be more efficient and pleasant. The aim of this work is to create a compact, ergonomic kitchen layout
with optimum space utilization which should be low maintenance and safe to use, and it should suit the
ever-changing lifestyles of the elderly, bachelors, and working couples. The study's methodology included three components: a survey, ergonomic analysis, and design considerations. By analyzing primary
and secondary data, user need statements were developed. Mission statements were used to set goals for
the design. Mind mapping and concept sketch were employed for the initial ideation cycle. The second
ideation cycle was used to visualize the space in three dimensions by building CAD models of the concepts. Finally, in the final ideation cycle, these concepts were screened and modified, resulting in a CAD
prototype of the final concept. The major components of the kitchen include the work triangle, cabinet
storage and counter space. All of them are incorporated into the design, making it sufficient to fulfill our
daily requirements. The proposed design can meet the basic requirements while using the minimal space
and maximizing functionality. It will suffice for nuclear families and small households serving one or
two people per meal. The design is proposed to be employed in temporary set-ups in disasters and medical emergencies.
Keywords: Ergonomic, Compact kitchen, Work triangle, Elderly, Efficiency.
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Abstract: Organizations of today are scrutinized for neglecting safety and healthcare of their employees
The entry/exit points witness rigorous human contact and are hotspots of germ transmission by touch. In
this paper, we propose an authentication method for physical access control by using a Quick Response
(QR) Code Powered Setup. This low-cost method facilitates quick implementation by only requiring the
smartphones of its employees. The main motive is to help organizations in tracking and prioritizing the
safety of its employees when entering the organization and facilitating seamless human resource management. This system uses an encryption algorithm that assures a secured flow of the programmed events,
avoiding any external mal-hindrance. The QR code is transmitted through a carrier network, thus enabling
faster operations. The estimated duration between scanning and verification is approximately 2-3 seconds
before the barricades get unlocked. This system is feasible for accessing gadget/tokens in semi-restricted
public places and venues demanding a record of individuals using their services. QR code reading is unambiguous, as it only demands proximity of the reader device to the user’s screen, thereby trenching any
chances of fallacy. This technology is proficient and expedient in ways such as higher data storage capacity, curtailed implementation cost, technical simplicity, extensive use, and is globally available. Varied
compatible sequencers and extraneous features can be accumulated in this ecosystem. The proposed system is demonstrated with a simple UI that can be upgraded in scale when implemented. The validation of
the proposed system is measured with the SUS scale among a set of users.
Keywords: Smart technologies; smart lock; QR based system; User tracking, Occupational Sectors
(Informal and Organized)
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Abstract: User Interface is that part of the equipment with which the user communicates with the product.
These user interfaces are the buttons, touchscreen, knobs etc. These should be designed in a manner that
every user can use it efficiently. But in reality, the users are having a fear to use it. In the present study it
was found that among all the equipment’s respondents were having a fear to use the microwave oven because of it complicated user interfaces. While using the microwave oven the users are facing lot of problems which are related to buttons, knobs, switches, touch screen, etc. of user interface. Ninety per cent of
the respondents stated that there are too many buttons in the interface and 100 per cent reported that the
buttons are a waste of space. Forty-five per cent of the respondents reported that there is a bad contrast between the keys and the equipment same percent stated that the font size is not legible and 90% reported that
the distance between the keys are not sufficient to operate it smoothly. Thus, the usability is dependent on
text style, location, size, colour and visual information of the components in the user interface. When these
attributes are used effectively users use the product without any problem. The need of the hour is to study
the usability problems while using the products. In usability evaluation, today eye tracking methodology
is mostly used which can be a guide to improvement in design of user interface.
Keywords: User Interfaces, Usability, Eye Tracking
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Abstract: Howard Gardner’s multiple intelligences (MI) theory claim that the capacities of every individual are unique due to the range of different intelligences possessed by them. The theory has been
widely accepted but, there are still gaps in its application (Liu, 2008). Variations that prevail within the
learners should be recognized and acknowledged, so as to enhance learning. This paper investigates the
types of intelligence possessed by 120 primary school children of age 8 to 11years. It focused on determining the inter-correlation among the seven variables of intelligence theory. Both quantitative and qualitative methods were used to collect information from the samples. The results indicated that the number
of children who possessed bodily-kinesthetic and spatial-visual intelligences were more as compared to
other types of intelligences. Correlation analysis revealed significant positive correlations among the intelligences, except Intrapersonal-Bodily-kinesthetic and Intrapersonal- Interpersonal intelligences, which
were found to be negatively correlated. Further the results of an exploratory factor analysis revealed three
factors - F1 (Spatial-visual intelligence, Logical-mathematical intelligence, Bodily-kinesthetic intelligence), F2 (Music, Linguistic) and F3 (Interpersonal, Intrapersonal) that grouped the variables. The findings indicate that recognizing the profile of intelligence is extremely important, since one type of intelligence support the other.
Keywords: Multiple intelligence; types of intelligence; inter-correlation of intelligence.
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Abstract: Photographs are an essential medium for raising human awareness. Proper use of photography is crucial for raising social awareness. The field of visual communication has emerged political
communication, advertising, information, and other media effects. As a result, one of the primary reform initiatives of the Government revolves around spreading awareness through photography on
various social issues. In this situation, it may be stated that visual communication mediums like posters, banners, and hoardings play a significant role in enabling such initiatives to develop social
awareness at a larger scale across the society. A photograph is a long-lasting and a significant tool for
spreading the message to the target group; the awareness campaigns by the Government sizably depend on such a medium to reach out to a large number of audience. Photography has often promoted
the social interests of people. Communication is the action of sharing ideas and information as well as
the exchange of knowledge, attitude, and feeling between two people or a group of people. The study
confirms that combining images and text with a sentiment attached to it for a social campaign, may
get better acceptance.
Keywords: Communication, Photograph, Poster, Awareness.
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Abstract: Workers at the train station control room undergo a tremendous mental workload. The job demands multitasking which can put a lot of strain on the staff. Mental as well as the physical workload on
workers in such scenarios can be calculated using Nasa TLX (Task Load Index) is a broadly used, intuitive, multifaceted assessment tool that rates the perceived amount of effort so as to assess a function, organization, or unit's efficacy or other facets of attainment or using SWAT (Subjective Workload Assessment Techniques), a workload assessment method that asks subjects to rate the workload of a task based
on the size of the time exposure, the exposure to mental exertion, and the exposure to psychological
stress. Cognitive based ergonomic solution will be also given to reduce the mental workload will thus enhance productivity, improve efficiency and reduce errors. Finally, through Nasa TLX it was found that
workers face high mental workload and through SWAT it was known that the workers undergo a high
time load.
Keywords: NASA TLX, SWAT, Train station control room, productivity, mental workload
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Abstract: Understanding the significance of quality of life has become important these days which
eventu-ally has led us to the rediscovery of public spaces (both rural and urban) and their interrelationship with the restoration of human dimensions in everyday life. We have realized the
importance of social inclusions and connections in all these spaces with the intent of recognizing the
importance of creating a sustainable environment model which will eventually contribute to the overall
quality of life on this planet.
With this intent and changes in the societies over time, it has become necessary to create more
flexible spaces that support community participation to help in interacting better with the natural
environment as well.
This particular paper delves into understanding the vital relationship between urban open spaces at
the neighborhood level and their users which include components like physical and social factors which
define them.
Developing a framework to understand the concept of a self-sustained community and its need has
long been recognized. However, we still fail to incorporate such concepts at the city level because
of various constraints. We need to relook into successful village models in India and abroad and study
the parameters in details of its self-sustainability concept. A comparative analysis can be further done
to assess if a village model could be replicated at the urban neighbourhood level with the
participation of the community by identifying gaps and using sustainable indicators to bring out a
successful urban model.
Keywords: Sustainable environment, Community participation, Neighbourhood, Self-sustained
communi-ty, Human Environment Interface (HEI), Human factors.
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Abstract: Elephant apple has been found to contain various medicinal and pharmacological properties
but due to limited processing technique its utilization is limited. This study was conducted with the objective of developing a mechanized foot operated elephant apple core cutter with an ergonomic design to
reduce stress and require minimum amount of strain. The cutter was designed and developed by considering the physical properties of elephant apple where the core cutting is accomplished by mechanical coring of the elephant apple placed in a horizontal plane. The cutter consists of four unit’s viz. frame, cutting
base, coring unit, and pressing unit. The cutting base and coring unit contacting elephant apple are made
of food-grade stainless steel. Mechanized cutter performance has been evaluated in terms of capacity,
machine efficiency, and loss percentage, etc. and was compared to that of the conventional cutting method. The average cutting capacity of mechanized core cutter (MCC) was about 115–130 kg/h compared to
that of conventional method with 13–17 kg/h. The mechanized cutter also offered higher sepal yield
(85.55 ± 1.81%) compared to the conventional method (64.23 ± 2.43%) indicating the overall performance of the mechanized cutter to be far better than conventional method in terms of quality, quantity
and stress involved. This cutter proved to be ergonomically sound, less likely to cause muscle strain, and
consistent with the users' desired position.

Keywords: Ergonomic, Musculoskeletal Disorder, Mechanized Core Cutter (MCC), Cutter Efficiency
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Abstract: The main objectives of this study were to identify the most problematic postures in hammering tasks performed at outbound shipment process within logistics through application of the computerized Classic Jack Software and Ergonomics analysis tools such as Rapid Entire Body Assessment
(REBA), Safety and Ergonomics Risk Assessment (SERA) and Rapid Upper Limb Assessment (RULA)
method, and to develop recommendations for improvement of working methods and workplaces. The
manufacturer exports the product through sea containers, and it is very important to secure the product
inside the container by nailing and lashing operation so that product will not get damaged during transportation. The lashing and nailing operations are required to secure product inside the container and both
are below the knee level operations which are ergonomically not safe. The outbound shipment process
ergonomics and productivity is improved by eliminating hammering operation and inefficiencies in the
container loading and unloading process through designing the unique self-locking pallet which doesn’t
need any securing operation like nailing and lashing. The “Lean and Triz” are employed to solve problems and improvements were recorded. The container loading time is reduced from 53.4 minutes to 28.4
minutes for palletizing shipments hence productivity improved by 46.81%. SERA score reduced from
48 to 1. REBA score reduced from 11 to 3. RULA score reduced from 7 to 2. The overall increase in the
productivity of outbound shipment by ~47% and reduction in the ergonomics risk to bare minimum.
Keywords: Logistics; Ergonomics; REBA; SERA; RULA; Productivity.
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Abstract: Fuelled and pumped by liberalization policy and incoming Foreign Direct Investment (FDI)
funds, the Indian market’s retail sector has become highly dynamic. The organized retail backed by technology and infrastructure is posing a great challenge to unorganized retail. Unorganized retail is not able to
compete with them due to the paucity of funds and infrastructure. It is severely affecting the social structure and occupational well-being of the unorganized retailers, especially the street vendors. There lies a dire
need to equip them with modern technology-enriched low-cost design interventions that may empower
them to compete with the organized retail. Several researchers have advocated the need of designing and
developing context-specific design interventions as a mitigating solution. In this research, the authors have
proposed a low-cost vending cart that is enabled with a system for automating the inventory and billing facility to digitize the street vending market. It can empower the street vendors with technology-rich features
installed within their existing infrastructure to sustain and dwell well in modern cut-throat competition. Its
market potential, probable user-acceptance, and enablement aspects have been tested and accumulated using the System Usability Scale (SUS) and securing Intellectual Property Rights (IPR) by receiving patent
grants. This paper highlights the developed innovative intervention with its working details. It may act as a
ready reckoner and potential literature source for the researchers/ entrepreneurs/ social scientists to develop
similar kinds of innovative solutions to equip the lower strata population and the bottom of the pyramid for
their betterment and occupational well-being.
Keywords: Online Street Market, Digital Unorganized Sector, Low-cost Cloud Marketing, Design Intervention, Human-centered Design, Occupational Well-being
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Abstract: The unorganized sector highly contributes to economic growth in India and provides enormous
employment opportunities. Street Vendors form an inevitable and prominent part of the unorganized retail
sector. Fulfilling the daily needs of almost every Indian household, they are considered the lifeline of every Indian city. In recent years, the organized sector has enormously increased, posing a great challenge to
the unorganized sector. Unorganized retail dwelling upon traditional technology setup and constrained
funds is not able to compete with superior technology and infrastructure-based organized retail. It severely
affects the social structure and occupational well-being of the unorganized retailers, especially the street
vendors. There lies a dire need to equip them with technology-enriched low-cost design interventions that
may empower them to compete with the organized retail. Several researchers have advocated the need of
designing and developing context-specific design interventions as a mitigating solution. In the present research, the authors have looked into the problems and challenges faced by street vendors and proposed a
low-cost, multipurpose vending cart to empower the street vendors. It will enable them to compete with
their counterparts. Its market potential, probable user-acceptance, and enablement aspects have been tested and accumulated using the System Usability Scale and securing Intellectual Property Rights. This paper highlights the developed innovative intervention with its working details. It may act as a ready reckoner and potential literature source for the researchers, entrepreneurs, social scientists to develop similar
kinds of innovative solutions to equip the lower strata population for their betterment and occupational
well-being.
Keywords: Product Innovation, Low-cost Design Solution, Bottom of Pyramid, Design Intervention, Human-centered Design, Occupational Well-being
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Abstract: Environment concerns are on the top priority by the Global policymakers. The environmental
concerns are also emphasized by the urban populations of the world, who are struggling for clean and
pure air. The urban population with access to the internet is actively participating in the various environmental campaigns on social media but are unable to make any impact on the real ground. On the other
hand, the farmers in the rural sector are having seasonal employment, and the remaining part of the year
they move to cities for other job opportunities. So we have used the Business model canvas tool to understand the gap and requirement of the current scenario. As per the analysis, we have formulated a business model in which all the available government and forest lands will be used for plantation drive for a
greener future. The people from town and cities who are not having land for plantation can use government land for the purpose and at the same time employment opportunities for the rural population for
nurturing the plants is also generated. The project is a two-way business model, where the rural population will earn living and the urban population will earn carbon credits (the currency of the future). Apart
from monetary benefits, this project will help in spreading awareness for environmental concerns.
Keywords: Sustainability, Business model, Environment conservation rural development
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Abstract: Work Related Musculoskeletal disorders (WMSDs) are the occupational diseases that
cause inflammation and degeneration of muscles, bones, tendons or ligaments. WMSDs pose huge
challenges to the manual workers and labor oriented industry. This article is primarily focused upon
providing relevant results that can eventually be used for the development of mathematical model of
the muscle fatigue using Neurosignals. A 32 year old inexperienced worker weighing 65 kg and 5 feet
8 inches tall chosen for this study and electromyography (EMG) signals of his muscles were analyzed
for an entire working day (7 hours) for 6 consecutive days. The EMG data was collected from four of
the most affected muscles in the industry which were Flexor Digitorum, Extensor Digitorum, Bicep
Brachii and Deltoideus Scapularis respectively. The RAW EMG data was further converted into median frequency (MDF) values using suitable filter. Results obtained compared between different muscles and validates previous studies. The observed data evidently shows direct relation between the
slopes of MDF lines and successive days. Output of the study can be further used for muscle fatigue
quantification and mathematical model development.
Keywords: Musculoskeletal Disorders, Electromyography, Neurosignals, Muscle Fatigue, Median
Frequency
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Abstract: To calculate the drudgery involved in walking behind the power tiller, six experience power
tiller operators were selected as subjects and calibrated in the laboratory. The heart rate (HR) of the selected subjects was measured during puddling and tilling operations. The HR of fellow person who was
just walking behind the power tiller at the same speed and path was also measured to evaluate the effect
of hand vibration and noise. The measured HR was used to calculate the oxygen consumption through
calibration curve and further Energy Expenditure Rate (EER) was calculated. It was observed that the
average HR, volume of oxygen consumed (VO2) and EER of the operator during puddling were 10.08%,
23.10%, and 10.91% higher than tilling. Further, the average HR of fellow person was 11.26 and 13.15
% lower than operator during puddling and tilling, respectively.
Keywords: Walk behind power tiller, Heart rate, Energy expenditure rate, Volume of oxygen consumed.
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Abstract: In India, the handicraft industry is one of the important and export-oriented industries. In this
industry, around six million handicraft workers were engaged, and their activities were mostly manual in
nature. Polishing activity is one of the most essential activities in handicraft manufacturing. Polishing
handcrafted Kalash is a traditional activity performed by the polisher of the Hajo brass metal cluster, Assam, India. These polishers perform this traditional activity using conventional polishing equipment in
squatting positions for long hours, which requires enormous physical effort. Due to this uncomfortable
situation, polishers have exposure to risk factors of work-related musculoskeletal disorders (MSDs). The
present study, therefore, interviewed forty polishers regarding MSDs using the Nordic musculoskeletal
questionnaire (NMQ). It was revealed that the disorders in the lower back, upper back, and elbows were
prevalent among polishers. Further, postural analysis was conducted in Kinovea software. Using existing
polishing equipment resulted in postural discomfort. Thus following the focus group discussions with the
polishers, the existing polishing equipment was re-designed virtually in CATIA V5 software. Assessment of working posture in both the existing and re-designed equipment was carried out using the rapid
upper limb assessment (RULA) tool. The results of RULA analysis showed that the working posture in re
-designed polishing equipment was improved noticeably. Therefore, based on these preliminary findings,
it is concluded that the ergonomically re-designed polishing equipment in the handcrafted Kalash polishing activity could reduce MSDs among polishers and makes the workplace comfortable.
Keywords: handicraft workers, handicraft polishing, ergonomic design, musculoskeletal disorders, posture analysis
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Abstract: Manual pineapple harvesting is one of the most critical and challenging tasks in pineapple
farming. This study assessed the ergonomic risk factors associated with pineapple harvesting task in
northeast India. A total of 152 pineapple farmworkers (92 males and 60 females) were studied using the
standard Nordic Questionnaire for musculoskeletal symptoms (MSS) and direct observation. Rapid Entire Body Assessment (REBA) tool was employed to assess the key working postures adopted during
the harvesting task for a sub-set of the respondents (12 males and 8 females). The present study found
that MSS was highly prevalent (79.61%), and low back (76.32 %) was the most affected body part
among the farmworkers. The work postures with high-risk score of 8-10 (action level 3) and very highrisk score 11 or more (action level 4) were 30 % and 70 %, respectively. This study also highlighted a
high-risk score of 8-10 (action level 3) for more than 80 % of the participants during the pineapple loading task for local transportation. Farmworkers were exposed to various ergonomic risk factors, which
include awkward work postures, repetitive tasks, heavy load carrying, and improper rest-pause might be
linked to the prevalence of MSS among the farmworkers. Moreover, walking uphill or downhill on hilly
terrain during the harvesting imposed an additional burden on the farmworkers. Based on the results,
there is an urgent need to explore effective preventive interventions suited to local conditions for improving the working conditions and occupational wellness of the pineapple farming population in northeast India.
Keywords: MSDs, fruit harvester, posture, load carriage, hilly terrain, discomfort, REBA
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Abstract: Agriculture and dairy farming work involves several work related health issues. The work related health problems are more prominent in developing countries like India. Among these health issues,
the most critical are musculoskeletal disorders (MSDs) which are most widespread to an epidemic extent. The research aims to scientifically examine the most significant hazardous factors causing MSDs
and propose the possible ergonomic solutions. The literature was searched from different databases using
different search criteria.. The review was restricted to physical health issues among dairy farm workers
developed due to heavy load and repetitive tasks in awkward posture.
Literature reveal that MSDs creates more prolonged effect on the workforce of developing countries
compared to developed counties because of the acquaintance to mechanized dairy operations in developed countries. Dairy farming includes different manual and repetitive activities like milking, feeding
cattle, manure cleaning and medical operations. Continuous repetitive activities in uncomfortable postures such as bending, kneeling as well as the use of inappropriate tool design results in the emergence of
different MSDs including lower back problems. Prevalence of MSDs and lower back problems was
found to be significant which needs a proper ergonomic intervention. The safety and health measures in
agriculture and dairy farming business need a global reformulation to enhance awareness on injuries arising and chronic MSDs.
.
Keywords: Dairy Farming; musculoskeletal disorders; manual material handling, ergonomic intervention.
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Abstract: Orthotics and prosthetics are components used to support weakened part of the body or muscles which are unable to do its intended function. While earlier one enhances limb ability, later one completely replaces the limb. Starting from Mesopotamian civilization till now, Ankle Foot Orthosis (AFO)
had undergoes transition in design development from passive to active AFO and in fabrication process
from conventional casting process to Additive Manufacturing (AM) but certain gaps remain unfilled to
have an optimality in strength and stiffness. This article comprehensively discusses about “Customization
of AFO” fabricated from AM for Drop Foot (DF) patient eccentric requirements in gait stability and energy absorption. Additionally, the scope for low-cost host material and their efficacy on compensatory
mechanism for appropriate Gait is provided.
Keywords: Customized Ankle Foot Orthosis, Additive Manufacturing, Optimal design, Drop Foot.
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Learning Indian Classical Dance Forms with the Help of Augmented Reality (AR) Application
Sudakshina Choudhury1, Anirban Chowdhury2*
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Dehradun-248007, Uttarakhand, India.
*chowdhuryanirban14@gmail.com
Abstract: Indian Classical Dance forms have always been classy and a very hard dance form to learn and
understand. A small research was done to understand as to how young dancers, learners think about the
collaboration learning of classical dance. Most of the students and learners are not being guided properly
in most random dance learning institutes. Indian Classical Dances have dynamic moves and positions that
are often not understood by many learners and dancers even after attending physical workshops as the
trainers and instructors are not very interested in demonstrating it again and again for students. A solution
has also been proposed to the problem of young dancers and learners across the world face while trying to
learn or reach out trainers or experts. To maintain the beauty and divinity of the dance styles, a novel AR
based classical dance app has been ideated. This technology-based solution has made possible a lot of
things such as making culture, tradition famous and known. If people used this solution wisely, it can promote as beautiful and dynamic as classical dances on a global platform and also help in reaching the dance
forms in reaching greater heights.
Keywords: Augmented Reality, Dance, Learning, Usability, User Experience
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Abstract: Unprecedented challenges during the COVID-19 pandemic led to the educational institutes
close with uncertainty around the world. To continue the academic year most educational institutions have
shifted to online educational platforms. Design institutes in India too adopted online classes using various
online network platforms. Immersive media, such as Virtual Reality and Augmented Reality (VR and
AR) has recently gained prominence in design education. Many researchers have highlighted that the VR/
AR could help students improve their performance and conceptual understanding of a specific set of learning objectives. This study has helped them to identify the most common difficulty faced during online
courses like model making course. VR and AR based instruction setup that allows the collaborative discussions between faculty and students are remotely discussed. The brainstorming process was used to generate ideas for improving the learning experience in the dexterity skill-based model making course through
the use of immersive media. Heuristics analysis was also conducted to ensure the usability of the AR and
VR based instructional interfaces. It was observed that the interactive AR based immersive instructions are
better than the VR based instructions. This study can be continued further with design students to determine how effective it is to use visual clues in a model-making course using Immersive media.
Keywords: AR, Immersive Media, Immersive Technology, Industrial Design, Instructional strategy, VR
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Abstract: Comprehensibility is the most crucial factor for the design and evaluation of a sign. Evaluation
of sign’s comprehensibility through appropriate method is of utmost necessity before its implementation to
avoid the wrong interpretation and thereby devastating impact. Hence, a comprehensibility evaluation of a
sign was attempted using the triangulation method to overcome intrinsic biases from a single method study.
One important COVID-19 warning sign was shown to 50 volunteers (43 male 7 females, graduates, and
non-OSH experts) who were employees of India's leading manufacturing organization. Two different methods were used for the comprehensibility assessment of the given sign. One was in the form of a score, and
the other was in the form of a short descriptive answer. Two OHS experts evaluated both types of responses. The threshold was tuned between 30% and 100%, and comprehensibility results were recorded accordingly. The given sign was found comprehensible to 40% of the volunteers in Method-1 and 48% in Method
-2 when comprehensibility was judged based on the gold standard, i.e., 60% (score = 0.6). The findings of
both methods were found to be almost similar and effective in evaluating comprehensibility. The triangulation using two different methods produced consistent findings and revealed high positive correlation of data between two methods (Pearson r = 0.86). Both collected data and methods were thus validated and qualified for the generalization of the observed result. Hence, researchers became confident about the results of
the sign’s comprehensibility, although the sign was found less comprehensible, needing further research
and redesign.

Keywords: Semiotic, Sign, OSH, Sign Design, Design Research, Cognition
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Abstract: Toys play an important role in kids cognitive and physical development. Before starting the formal education with alphabets and numbers, the kids learn and understand different phenomena around
them by experiencing things through their senses. They learn about different natural objects, creatures and
phenomena by touching them or perceiving them through their other senses i.e. through seeing, smelling,
hearing or tasting. In this cognitive journey of learning new things, the toys play a vital role. They try to
imitate the real creatures and provide the related information in an effective way much before they actually come across those entities. Designing such toys in itself is an insightful experience. The paper discusses
the process of developing one such toy i.e. Crocodile toy. and details the process of how different features
of the real creature have been integrated to deliver important information about it in an interactive way.
The paper concludes with discussion on tentative strategies to evaluate the efficacy of the toy.
Keywords: Toy, children, Cognitive development, Design, Alligator- like toy, Ergonomics perspective,
Features.
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Development of Scale for Assessing Occupational Health Hazards in Post-Harvest
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Abstract: Agriculture is oldest and most important primary occupation compared to other occupations. In Assam, more than 70 per cent of farm women are involved in post harvest activities such as
threshing, sun-drying, sieving, winnowing, cleaning, seed selection and storage of grains. Post harvest
activities are performed by utilizing manual labour and farm women are exposed to variety of health
hazards. An attempt was undertaken to develop a scale for assessing occupational health hazards in
post harvest activities (OHHPA scale). Survey method was conducted on three hundred farm women
of six different villages of Jorhat district, Assam. Women samples were selected at three stages viz –
60 respondents for item analysis and testing reliability and 300 women samples for administering the
developed scale. Personal and demographic characteristics of the respondents revealed that hundred
per cent were literate and two third of the respondents belonged to nuclear families. Eighty two per
cent of the respondents were marginal farmers who have 1 acre of land for paddy cultivation. Majority
of the respondents (88 %) were in the age group of 30-40 years. Biological, physical, accidental and
environmental hazards were common among Assamese farm women except chemical hazards. Respondents in the ‘high’ incidences category was found to be more than 38 per cent who were suffering
from all types of hazards where as ‘severe’ incidences category were nil in the study area. The findings
also showed that 58 per cent respondents were in the category of 'high’ incidence of hazards in post
harvest activities.
Keywords: Agriculture, Occupation, Health Hazards, Post Harvest Activity, proneness
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Heuristics of Smartphones and Tablets to Identify Human Factors for Improving
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Abstract: Internet of Things, refers to products and gadgets around the globe that are now linked to
the internet and automation, gathering and sharing data for improvement of lifestyle by innovation and
automation. Early involvement of human factors professional(s) and iteration are the keys to successful smart device development. Human Computer interaction issues such as information presentation,
usability, error tolerance. Smartphones and Tablets have become more commonplace, the user experience becomes increasingly important. NASA Task Load Index method to identify user performance
metrics, Questionnaire for User Interface Satisfaction (QUIS), Subjective Workload Assessment Technique (SWAT) to identify and measure user time duration while using gadgets, cognitive effort load
and stress and tension load to find better solutions. The research article will provide relevant humancentered strategies and Design Thinking solutions to designers, engineers and innovators to build and
design smart Internet of Things products with better User Experience Interaction based on User Research, their physical needs and cognitive comfort.
Keywords: NASA Task Load Index, Subjective Workload Assessment Technique, Smartphones, Tablets, Usability and User Experience, Human Factors.
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Abstract: Cycling, which was once used solely for transport purposes in past decades is now being
major-ly used for recreation, exercise, and as a sport. Cycling improves cardiovascular fitness by
reducing body fat levels. In recreational aspects, there are organized rides, cyclo-tourism (which
involves exploration by bicycle), Mountain Biking (known to be Downhill mountain biking). To have
considered it as a sport, cycle racing is common for almost a century all across the world. In this study,
we have analysed musculoskele-tal disorder (MSD) for different genders of bicycle riders, along with
the different types of bicycle design for the users in the southern region of India. Methods: 129 Indian
participants (89 males and 40 females) of various ages were considered. A questionnaire was created
and surveyed among the participants regarding the areas of pain during cycling (based on the RGB pain
score of 0 to 5) for different types of bicycle de-signs. Results: Based on the statistical analysis with
the acquired data, it is found that females suffer pain more than males notably in the region of thighs
and knee. Analysis about the effects on the participants based on the different cycle designs such as
Gearless, Geared, Rigid frame, Single suspension, Mountain bike used was also performed. As a
result, single suspension bicycle users exhibited high pain scores. These results indicate that
appropriate ergonomics issues are to be considered to develop a better bicycle design.
Keywords: Bicycle design, Ride comfort, Musculoskeletal disorders (MSDs), RBG pain score,
Question-naire.
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Abstract: Vaastu Shastra is considered an Ancient science that stemmed from the way of life aligned
with nature. Design that connects with man, nature, and its science deals with a more systematic
and user-friendly interface, the resultant space ensures user well-being within the guidelines
stipulated by Vaastu Principles. To a particular extent, principles of vaastu shastra lead the design
process, which tries to extend its application throughout the evolution and transformation of the built
environment. The aesthetics of the built environment, as per Vaastu Shastra are maintaining its
historical trajectory and preserving its design sense in continuity. Nevertheless, domestic architectural
spaces are susceptible to changes over time-based on design requirements and advancements in
construction techniques. Thus the connection between a User oriented space and the environment
connect seems to be missing. The relationship between the environ-ment and human interactions
fetch an extra value to traditional architecture. The fundamental pramanas (principles) of Indian
vaastu ensure the quality of both life and built environment in any dynamic circum-stances. The
current study evaluates the environmental aesthetics of traditional domestic architecture through
principles of vaastu and usability heuristics by exploring 2 different architectural case studies from preindependence and modern times.
Keywords: Vaastu shastra, Principles of vaastu shastra, Traditional architecture, Domestic architecture,
Environmental aesthetics, Usability heuristic.
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Abstract: The advent of digital economy, the expansion of Internet user base, the surge in the number of
smartphone users, and the increasing interconnectedness of man, machines and organizations have fuelled
a phenomenal growth in the market penetration of e-commerce worldwide. The disruption of physical
shopping by COVID-19 outbreak and the consequent change in consumer behaviour, leaning more towards online shopping, has also significantly pushed up that growth trajectory. The proliferation of ecommerce-apps is a complementary component of this phenomenon, and the competition for sustainability
and growth of these apps and the associated companies is ever-increasing. The above developments have
necessitated the according of heightened attention to User Experience, i.e., UX, and cognitive response,
manifested in consumers’ need, preference, attitude, behaviour and comfort, in designing new e-commerce
apps and continually improving the existing ones. For meeting this need, a plethora of tools and techniques
are available for informing the design process from the perspectives of end-users for enhancing usercentric design efficacy and productivity of the apps. In this paper, a methodology of combining six UX
research techniques has been deployed and a user persona has been created in a novel framework by selecting an existing e-commerce App and engaging a consumer newly opting for online shopping. Pain
points have been explored and scopes of improving the App identified. This methodology of bettering usability and user experience would be useful for the design and testing of not only e-commerce apps but also
of apps developed for numerous other fields of applications.
Keywords: UX research, e-commerce App, online shopping, user persona, sustainability, design efficacy
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Abstract: Using sign and symbols as a mode of communication is a very old tradition. Our ancestors have
used it efficiently to communicate and share thoughts between each other. In the later period, along with
the evolution, different tools and techniques also developed to support and enhance the communication
process. Use of type or letters was one such development in the history. This helped to translate language
into a written form which can be preserved and share with wider audience. Across the timeline, designers
and researchers have experimented with the different attributes of letterforms to communicate effectively.
Through literature review and classroom case study, this paper has aimed to explore different approaches
which can be used to make typography more experiential and spirited in the classroom setup as well as design projects.
Keywords: Experimental typography, Environmental typography, Type as a product, Type & Space, Playful learning, Practice Based Research.

143

Comparison of the Hip and Trunk Muscles Activation Between Cyclists with and
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Abstract: NSLBP is the prevalent stumbling block for cyclists but still, studies investigating the cause of
NSLBP and its association with abnormal lumbothoracic kinematics are scarce. The study aims to examine
the difference in co-contraction of the hip, lower lumbar, and thorax muscles during the ride in cyclists
having non-specific low back pain (NSLBP) and their normal counterparts with increasing time. A total of
twenty-five cyclists participated in this study. Thirteen cyclists had NSLBP and they were differentiated
from their 12 healthy without pain counterparts after assessment for low back pain. They were to ride their
bicycle on a training roller for 30 minutes or till the back pain starts. Muscles kinematics was measured
with the NORAXONTM USA monitoring system. Pain scale ratings were taken throughout the riding. Repeated measures ANOVA revealed a significant effect for the NSLBP group for thoracic erector spinae
(TES) and multifidus (MF) F(1) =7.003, p≤0.024and F(1)=24.23, p≤0.001 muscles respectively. The decrease in the mean amplitude of MF, TES could be due to impaired flexion relaxation response of putting
strain on spinal structures leading to pain and non-pain group showing an increasing trend for the same variable may be due to strong compensatory mechanisms of fundamental stabilizers which co-contract with
increased strength when muscles controlling movement previously start fatiguing. This study suggests that
the NSLBP group shows a motor control pattern disturbance leading to decreased co-contraction of TES
and MF may give pain.
Keywords: Electromyography, Cyclists, Low Back Pain, Multifidus, Erector Spinae
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Subject Matter Experts versus OSH Practitioners: Criteria Selection for the Assessment of Pushing and Pulling of Wheeled Equipment in the Workplace
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Abstract: The current study aimed to determine the critical variables for the assessment of pushing and
pulling (PP) of wheeled equipment based on the survey conducted among occupational safety and health
(OSH) practitioners and subject matter experts (SMEs). An online survey among OSH practitioners and
SMEs from the respective industries was undertaken to gain further insight into some of the issues. The
online survey selection was based on the mode value as it is more significant compared to the median value for each variable. The variables in the SMEs were chosen based on the validity ratio above 0.59. The
number of SMEs provided was 11. Out of the 23 variables in assessing the PP activities, 11 (47.8%) variables (handle height, handgrip, load magnitude, frequency, distance, presence of co-workers, posture, task
duration, floor conditions, congestion in the workplace, and the age of workers) turned out to be essential
from the OSH practitioners survey. The SMEs’ reviews resulted in 13 (56.5%) variables (type of device,
wheel diameter, handle height, handgrip, load magnitude, frequency, distance, posture, task duration, floor
condition, obstacles along route, congestion and gender). It is interesting to observe that most of the variables were not considered in the currently available risk assessment tool targeting PP. Therefore, it is reasonable to develop a new assessment tool for PP activities by considering the input from the OSH practitioners and SMEs.

Keywords: Pushing and pulling, subject matter experts, OSH practitioner, ergonomics, observationalbased risk assessment, wheeled equipment
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Abstract: To achieve peak performance while avoiding lower-limb injuries, superior balance is a prerequisite, in most sports including fencing. Because the ankle-foot complex is the only region of the
body that is in contact with the ground during most sports related movements, ankle proprioception is
perhaps one of the most vital components in maintaining balance in sports activities. Fencing is an
open-skilled combat sport based on complex footwork which demands strength, flexibility, and stability
of the lower limbs. App-based rehabilitation programs leverage on video games' intrinsic motivational
potential by allowing players to operate a game through the use of a wobble board while performing
prescribed exercises. Therefore, the goal of this study was to evaluate how a six-week balance and proprioception training program using a smartphone app impacted fencers. Ten university level fencers of
Guru Nanak Dev University between the ages 18-23 years volunteered to participate in the study. A
smartphone app (Classic Labyrinth 3D Maze - The Wooden Puzzle Game, Developer - Cabbie Games,
Version: 7.7) and a wobble board were used to train balance and proprioception for six weeks. Kinematic Measurement System (KMS) and lower quarter Y balance test were used to measure balance before and after the intervention. A significant increase in the absolute and relative reaches in all three
directions of the Y balance test and a reduction in the contact times in KMS was observed following the
intervention. This training program is effective for improving balance in fencers.
Keywords: Balance, Fencing, Interactive Rehabilitation, Smart Phone Application, Proprioception.
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Abstract: India is a land of vast diversity, a home to hundreds of communities and languages. In the
northeast of India lies Assam. Even with the existence of multiple tribes and languages in Assam, Assamese is considered as the official language with more than 15 million speakers and serves as lingua
franca of the region. Though there are differences in spoken medium, the script for Assamese language is very similar to that of Bengali script, historically there were certain differences in the former
scripts but the ones which are being used now are the same except the character ‘ৰ’ (ra) and ‘ৱ’ (wa),
which is missing in Bengali script. However, there are not a lot of Assamese Unicode typefaces available on the internet. Even among the available ones most of them have been designed for print mediums like newspapers or magazines. This paper is aimed to understand different guidelines important
for designing a digital typeface by reviewing existing literature and to design a new Assamese typeface suitable for screen-based applications.
Keywords: Indic typeface, legibility, type design, Assamese font
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Abstract: Musculoskeletal pain refers to pain in the muscles, bones, ligaments, tendons, and nerves may
be in one area of the body or throughout the body. Musculoskeletal disorders (MSDs) and pain are the
ma-jor causes for workers’ inability, expense raise, and efficiency reduction in industries. A large
number of persons are engaged marble based industries. Despite of the technological development for
lifting bulky marbles and cutting them, the role of a human being cannot be denied. The present study
was undertaken, to gain an insight regarding the musculoskeletal pain experienced by the Marble Cutting
workers involved in cutting Marble slabs into small tiles at the Marble Industry with an experience of
minimum 2 years. A questionnaire was developed to collect data on the pain experienced by the
respondents since the past 12 months and last 7 days in their body parts while doing the various
movements with each body part, resting and by carrying out the activity as reported by them. The mean
age of the respondents was 36.77 years. The mean years of working experience in the present marble
industry was 5.66 years. On calculating the weighted mean for perceived musculoskeletal pain for
each body part of the respondents for past 12 months, it was revealed that back was ranked highest
followed by palms and shoulder. The findings of the study will aid Marble Association of Kishangarh
and the Workers to gain an understanding regarding the issues faced by the workers and thus aiding in
regulations for the same.
Keywords. Musculoskeletal Pain, Marble, Marble Cutting workers, Marble Industry
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Abstract: Petty trading is a women dominated occupation of some indigenous people for income supplementation of family by selling home grown and naturally grown organic vegetables, herbs, rice, pulses etc.
They sit daily to sell their products in market place for more than six hours/day round the year assuming
continuous awkward posture. It is an important ergonomic aspect to focus at to understand the prevalent
risk factors faced by women in this occupation. Majority of them complained of pain in both lower and
upper back and was ranked I and II respectively, knees, neck and ankles were in IIIrd, IVth and Vth ranks.
Some complained of numbness in lower limbs, frozen shoulders and many more. Positive correlation was
found between age and level of musculoskeletal disorders among the respondents. Performance of different activities like carrying goods with head and back support in bamboo baskets, sitting in very low height
or in squatting posture continuously with upper limb movement for lifting and reaching products was analysed through OWAS that revealed high value action categories which were indicative of “work postures
with distinctly/extremely harmful effect on musculoskeletal system requiring immediate solution in working methods. The flexi scale measurement revealed a deviation of posture in upper and lower back from
the normal walking and sitting.
Keywords: Indigenous women, Squatting posture, Musculoskeletal disorders, Risk factors, Awkward posture
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Abstract: Indian Railways is one of the largest passenger transport networks in the “world” covering almost all parts of the subcontinent. Pantry car is an integral part of the railway, which provides food to the
passengers during the journey. This study aims to evaluate the “indoor and outdoor thermal comfort parameters” and working conditions in the kitchen of the Indian “railway pantry car”. The field measurement was
carried out during the summer season on six “Indian Railway Pantry Car Coaches (IRPCs)”. The “indoor
and outdoor environmental parameters” were recorded during different cooking periods; "breakfast, lunch,
snacks, and dinner" inside the pantry car. The consequence of this study revealed that the “indoor thermal
comfort parameters” like; "wet-bulb temperature, mean radiant temperature, air temperature, relative humidity" were higher as compared to outdoor parameters except for air velocity. Most of the time, indoor
parameters were higher during the lunch and snacks periods while lower at the breakfast period. Similarly,
indoor Heat Index (HI) value was recorded higher than the outdoor. The indoor HI values range were found
to be (40°C-58°C), which indicated "danger to extreme danger" work condition. These outcomes will help
to understand the “working environment of the railway pantry car kitchen”. Further, data measurements
during winter and other seasons could be used to predict the thermal environment of the “pantry car”.
Keywords: Environmental ergonomics, Thermal comfort, Railway, Pantry car.
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Abstract: Musculoskeletal disorders are prevalent in young adults in the present times. A major section of
this age group are the students pursuing higher education. In the current pandemic situation due to COVID19, the students have been forced into attending classes through online mode and so the infrastructure
available at home may not be optimal ergonomically, leading to musculoskeletal discomfort amongst the
students. In Interior Design course, the students are required to do practical work in a sitting position using
the furniture available at home. They are also required to attend classes through computers, tablets and
smartphones, which can also lead to musculoskeletal discomfort. As these students are exposed to the risk
of developing musculoskeletal disorders, the present study was conducted with objectives (a) to gain insight into working methods and home workspace of the students, (b) to identify incidence of musculoskeletal discomfort experienced by interior design students during online learning and (c) to find out the perceived causes of musculoskeletal discomfort by the students. The sample of the study was 77 undergraduate students pursuing Interior Design course and data was collected using questionnaire. The findings
of the study revealed that these students are in need of proper workspace and work environment at home,
they need guidance in optimizing there working methods and developing proper work schedules and lastly,
they need awareness regarding maintaining correct postures during sit-down work as well as corrective
measures for optimizing their current work-station at home.
Keywords: Work-Station at Home, Optimal Workspace, Perceived Causes of Musculoskeletal Discomfort,
Musculoskeletal Discomfort, Online Learning, COVID-19 Pandemic.
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Abstract: Banking sector act as spine for nation’s economy. Rapid changes in technology and computerization process in the banking sector might not affect only employees but also their working environment.
Poor work station design, continuous use of computer for the entire workday, prolong sitting, awkward
posture and long periods of static work may affect the health of bank employees and predispose them to
musculoskeletal problems. Objective: To identify the musculoskeletal discomforts experienced by the
employees working in three district of Assam namely Gu-wahati, Jorhat and Sivasagar. The selected
sampling technique was purposive convenience sampling. Online questionnaire was used as a tool for
data collection which had two sections. The first section com-prised of background information of the
employees and the second section covered Standardized Nordic Musculoskeletal Disorder Questionnaire
(NMQ), 1987. The findings revealed that mean age of the respondents was 32.88 years. More than twothird of the respondents were males having 1 to 12 years of service in banking sector. Majority of the
respondents per-ceived discomfort in their neck(64.42 per cent), right shoulders( 44.23 per cent) &amp;
upper back (52.88 per cent) during last 12 months. It was also unveiled that discomfort in right wrist was
perceived by 44.23 per cent of the respondents during last 12 months. The findings of the study will be
helpful for the banking sector and designing the workplace as per the employees for better productivity and
efficiency.
Keywords: Musculoskeletal Disorders, Banking Employees, Assam
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Abstract: Blood lactate concentration is one of the most often measured parameters during performance
testing of athletes. The purpose of the study was to measure the serial change in the rate of blood lactate
concentration in response to the sequential period of cycling. Seven male road cyclists volunteered to be
subject in the study. Subjects participated in a 200 km cycling event. Their anthropometric measurement,
nutritional intake (three consecutive days), and blood lactate concentration was measured. Their mean age
was 38.6±8.7 years, body height 170.9±4.6 cm; body weight was 74.1±7.2 kg with 25.4±2.1 (kg/m 2) BMI
and 24.9±3.2% fat percentage. The subject’s blood sample was measured through finger-stick (capillary)
blood sampling by using an automated blood lactate analyzer. Lactate measurement was made four times:
at rest, immediately after the event, 5 minutes, and 20 minutes of passive recovery. The study has shown
that participants resting LA (2.2±0.9 mmol.L-1) was fall into normal range whereas with the passive recovery there was a gradual increase in their blood lactate concentration (5.6±2.9 to 9±3.5 mmol.L-1) up to 20
minutes of recovery time. The mean energy intake day before the event and during the event was less than
recommended level by ICMR. Hence it can be concluded that less nutritional intake during and before cycling event might be the cause of less energy production and depletion of muscle glucose which might lead
to more lactate accumulation in the muscles during the recovery period.
Keywords: lactate concentration, nutrition intake, passive recovery
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Abrtract: A great deal of stresses are placed on the shoulder complex while performing overhead activities in sports that involve actions like throwing or hitting a ball because of repeated force generation,
asymmetry in the loads or use of limbs. The development of postural defects like the forward head posture (FHP) and round shoulder posture (RSP) make the athletes more susceptible to shoulder injuries. To
assess FHP, RSP and shoulder pain and disability index (SPADI) in players presenting with shoulder
pain.75 participants aged between 18 to 25 years, playing sports involving overhead activities and had a
complaint of shoulder pain were included in this cross-sectional study. FHP and RSP was evaluated using
photogrammetry method (autoCAD software). The shoulder pain and disability was assessed through a
questionnaire (SPADI). The percentage of players presenting with FHP and RSP was 38.67% and 53.33%
respectively. Mann- Whitney U test was applied on the SPADI score of the participants having FHP/RSP
and not having FHP/RSP. Significant difference was only seen in the mean rank of total score of the players of “having FHP” and “not having FHP” whereas no significant difference was found in RSP group. It
can be recommended that the players having FHP and RSP should undergo a posture correction program
to prevent any kind of shoulder injury. The findings of present study can provide a guide to coaches and
physiotherapists for better assessment of a painful shoulder which can also prevent recurrence of injury.
Keywords: Forward head, Rounded shoulder, Posture, Shoulder pain, Overhead sports, Disability
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Abstract: COVID-19 Pandemic made working from home a necessity for IT professionals and computer users. Prolong working hours in confined or awkward posture leads to musculoskeletal injuries.
The aim of the present study was to assess the prevalence of work-related Musculoskeletal disorders
(MSDS) and ergonomic limitations of computer users from IT background working from home due to
the COVID-19 Pandemic. Eighteen subjects from IT Industry between 25-35 years were randomly selected for this study. A Workstation checklist and a Modified Nordic Questionnaire was used to assess
the present workplace at home and prevalence of discomfort or pain. The postural analysis was performed using the standardised protocol of Rapid upper limb assessment (RULA). The study indicated
that IT professionals working from home had an increased likelihood of developing work-related musculoskeletal injury primarily in neck, Shoulder, wrist, elbow and lower back. About 49% of the subjects were respondent to discomfort or pain. 28% of the subject felt moderate low back pain and 44%
experienced mild low back pain, 50% were having neck discomfort and 44% underwent both. RULA
scores of IT professionals indicated the risk of development of musculoskeletal injury. IT was also revealed that 65% of the subjects were unaware of work ergonomics and 17% of subjects followed work
ergonomics. It may be concluded that lower back discomfort and pain in upper extremities are the major health issues, occurred prevalently among the IT professional during working from home without
an ergonomic workplace during COVID 19.
Keywords: IT professional, Ergonomics, MSDS, work from home, COVID 19
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Abstract: Domestic work has various risk factors and hazards like the other working sector. Studies show
women are more likely to MSDs than men as they are consistently found to spend more time at work. The
present study aimed to evaluate the prevalence of musculoskeletal discomfort and its associations with
work-related factors among the rural housewives in Chhattisgarh, India. The present study was conducted
on 500 housewives from selected villages of Raipur district of Chhattisgarh, India. Subjects were selected
by random sampling for data collection. Assessment of prevalence of MSDs was done by Standardized
Musculoskeletal Discomfort Questionnaire and evaluation of work characteristics by ergonomics checklist.
Analysis of body posture by REBA was done to assess the Level of MSD Risk for the postures adopted by
the housewives during their daily working activity. Out of 500 housewives, 303 (60.6%) women had musculoskeletal disorders. Out of 303 affected housewives, 39.27% had pain in the hip region, 37.95% were
suffering from lower back pain and 19.47% had pain in both the knees. Individual factors such as age,
BMI, and the number of pregnancies were found a significant association (p<0.05) with occurrences for
musculoskeletal pain in various regions. A Significant association (p<0.05) was found with Musculoskeletal Discomforts and various work-related factors (work type, posture, load, duration, temperature). This
study confirmed the associations of work work-related factors with musculoskeletal discomfort; therefore,
a preventive measure at the workplace should be directed to the housewives for the improvement of the
work environment, safety awareness, and workload optimization.
Keywords: Musculoskeletal discomfort, Work-related factors, housewives, lower back pain.
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Abstract: According to WHO, 15% of the world population has a disability. Achieving universal education for everyone and creating inclusive infrastructure is a part of the Sustainable Development Goal for
2030. Considering the feasibility of implementing the design and technological interventions for developing inclusive infrastructural facilities in higher educational institutes (HEIs), the current review focuses on
HEIs in India. In developed countries, relevant research work is in full swing, and thus, design and technological intervention are being implemented in their HEIs. In developing countries, research has been rarely
reported in this context. Moreover, data on assistive devices and human factor issues for making the HEIs
universally accessible are seldom available. Hence, the present research aims to study existing assistive devices that HEIs could adopt for inclusive design for making Persons with Disabilities (PwDs) an integral
part of the system. The literature search was conducted using Scopus and Web of Science databases to
shortlist papers using suitable keywords and combinations while following the PRISMA framework. The
collected literature was segregated under types of disabilities, difficulties faced by PwDs in HEIs, assistive
devices for various limitations, application of assistive devices in the domain of services associated with
education in HEIs. Further, primary research on the status of inclusive design should be taken forward, as
there is a gap in research on the state of the art of inclusivity in HEI in India. Reported research would
serve as the database on assistive devices for researchers working in the field of inclusivity, with particular
emphasis on HEIs.
Keywords: Specially-abled, Teaching and Learning, Campus Space, Person with Disability, Architecture,
Assistive Technology
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Abstract: Ceiling-fan cleaning tools/equipment are necessary household items in India. Considering the
present market, very few cleaning tools (products) are available for the ceiling fan's dust removal process.
These products weren’t successful among the users due to several ergonomic and usability issues. However, there isn’t any research article regarding this information/ fact. Therefore, this paper aims to obtain information regarding the user’s experience with existing ceiling-fan cleaning tools/equipment and propose
few new designs for addressing the user’s problems. Initially, market research has been conducted to understand the needs/expectations of the users regarding cleaning methods and existing equipment. A user
survey was performed using a questionnaire, which helped in further insight into the design process. This
survey includes several questions regarding the aforesaid issues during the ceiling-fan cleaning task. Using
the brainstorming technique, various concepts have been generated. The cleaning tool's new conceptual
designs were developed to address the user needs (functional and aesthetical) and expectations. From the
result, it’s been observed that the user felt some pain/ discomfort in certain body regions like the neck,
shoulder, and arm, as well as a major strain on the lumbar area. The other major concerns were also observed such as reachability, ease of usage, and ease of implementation (interactions with the product)
while using the existing ceiling-fan cleaning tools/equipment. Considering these user’s concerns, few concept designs were proposed, which are expected to be a better design for the ceiling-fan dust removal process.
Keywords: Design, SCAMPER, Market Research, Online survey, Job screen.
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Abstract: The education system of a nation is a crucial deciding factor of its growth through human resource development, empowerment, and productivity. Yet, one of the many problems it faces is concerning
a large group of students under the care of Non-Governmental Organisations (NGOs) which generally remains deprived of quality education. Although NGOs project their objectives highlighting their focus on
education and growth of children under their care, a considerable difference between their words and works
is often found to have a limiting impact on the attainment of quality education. In this paper, a service design is proposed with the objective of connecting the children under the care of NGOs to students of
schools of the Mainstream Education System (MES) in a peer-to-peer teaching model for effective exchange of knowledge and resources towards enhancing quality education. The realisation that humans are
social creatures who depend on community interaction for most of their activities is one of the pillars of our
proposed model in an attempt to focus on the importance of the “human side” of the service which enables
an equal flow of benefits and opportunities amongst all stakeholders. This model seeks to incentivize the
students of schools of the MES to voluntarily take part in this system which would assign credit points for
successful completion of the service. It is emphasized that, besides directly contributing to the enhancement of education, this model would also help students develop soft skills and provide service to society,
thereby making this model attractive.
Keywords: Education, human factors, peer to peer, schooling, learning model.
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Abstract: Amidst waves of rapid changing digitalized global hemisphere environmental conservation is
the call of the hour. Today it is quite pertinent to reframe the environmental sustainability agenda merged
with global life support system for meaningful human survival. The new millennium of green revolution
gives a futuristic look and recognized as a universal parcel of environmental protection worldwide. In
this paper the essential objective is to reinvent the prime domains and items in tune with effective environmental restoration and proposing a conceptual framework for building global green governance. The
research work is qualitative in nature based on primary and secondary data. The primary was collected
by detailed survey questionnaire and the secondary data was collected from various books, journals, reports, newspaper and relevant websites. The five broad domains identified are Innovative Green Practices, Building Effective Environmental Management Tools, Upholding Environmental Ethics, Climate
Change Proponents and Global Climate Governance using literature review as essential basis. A conceptual global environmental framework has been formulated study which can be used as a standing tool
considering the novelty of the study in similar research work. The relevance of environmental restoration
amidst present turmoil is of utmost concern in the present day global habitat. The study upholds that the
right to healthy environment is not only the right of the present generation but indeed the very root of
human progression on earth.
Keywords: Environment, green, global, human, governance
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Abstract: The act of play is ambiguous, temporal, transcendental and transformative. To play, is to position oneself relative to the other, suggesting a notion of power or even challenging it. To play, is to be - to
identify oneself or to even imagine oneself as multiple beings behind the mask of the body. To make space
for play and to design for it is often met with basic design guidelines irrespective of the different ergonomic requirements of various users, gender, ability, location, socio-cultural context, or space availability. This
leads to the act of play being regulated, controlled and often restrictive for children in the process. The paper, therefore, intends to investigate existing play space design as constructs of inherent hegemonic sociocultural systems of the school as an institution by mapping activity patterns of children in four lower primary government schools of Thiruvananthapuram that encapsulate following parameters: designated play
area, (non)presence of play equipment and the physical components of play spaces. Opening an enquiry
regarding ‘what makes architecture playful’, the paper offers design considerations through formal and spatial analytical parameters of space to think about autonomy, safety, and inclusivity through multiplicity in
play space design to allow for space to be created through the act of play, rather than demanding for specified engagement.

Keywords: play space design, government primary schools, ergonomics, play equipment, children, playful
spaces
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Abstract: Oil producers are always keen on ensuring safety standards followed in oil rigs and adheres to it
during crude oil extraction. Global economy still relies heavily on petroleum production even though renewable energy sources are playing a vital role. Onshore oil rigs are used to extract crude oil from underneath the earth surface. As the working environment is more challenging and riskier in operations, ergonomic interventions are accepted by most of the companies. Despite the safety culture and large-scale modernization, still the industry shows high ergonomic risks and leads to musculoskeletal disorders to workers.
Fishbone diagram analysis is a graphical tool used by many organizations for making diagnoses or taking
concrete actions in which, the root cause of the problem is identified. The present study analyses the ergonomic risks associated with onshore oil rigs using fishbone diagram analysis and assess the risk factors
based on machine, method, materials, measurement, man and environment. In- addition, the study presents
the ergonomic risks in mud mixing operations using fishbone diagram. The study leads to guide the occupational experts to judge the risk levels and to develop risk mitigation plans.
Keywords: Onshore Rig, Crude Oil, Fishbone Diagram, Mud Mixing Operations.
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Abstract: Systematic waste management is an essential criterion for societal harmony as absence of it in
recent times could lead to troublesome conditions for common people residing in urban and sub-urban
areas of a particular place due to communication and awareness gap between concerned authorities and
the masses. The implementation of technologically advanced garbage bins has been already proposed as
a solution for the matter. To address the issue projected, a systematic planning design is essentially required that would be implemented through concepts of user interaction while also ensuring proper user
experience to create a transparent scenario among the users. This paper aims at studying the user perception for proposal of an organized planning design that would address the communication gap that has
been existent amid the users. The planning design would essentially deal with proper waste management
in a particular area and the perception of the users on it was tallied through a questionnaire-based survey
in Assam, India. The study also ventures through aesthetic aspects in regards to cleanliness and ensuring
prospective for sustainable environment in the long run.

Keywords: Technology, Planning Design, Management Design, Interaction Design, Sustainability.
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Abstract: Apart from stressful interpersonal and societal life situations, poorly designed learning environment and lack of knowledge of ergonomics increase the vulnerability of students to psychosomatic illnesses. Heart rate variability (HRV) has been used to assess emotional regulation capacity as a marker of stress
and resilience. HRV is a window to the autonomic nervous regulation and refers to the physiological variation in the interval between consecutive heart beats. Fourth ventricular compression (CV 4) is a commonly
practiced cranial osteopathic maneuver which has been found to bring about important physiological effects. This study assesses the CV4 technique for its immediate effects on HRV parameters and thereby, its
potential usefulness in stress management. In this study 25 male osteopathy students of Sri Sri University
in the age group of 18-30 were voluntarily recruited. HRV parameters before and after the maneuver were
recorded using Polar V800 Heart rate monitor and appropriate comparison was done using SPSS software.
After the intervention, significant increases in all the time domain parameters viz. SDNN, RMSSD, NN50,
pNN50 as well as logarithmic power of high frequency were noticed. This points towards a substantial
shift brought by CV4 maneuver in the overall autonomic nervous balance towards parasympathetic mode.
This study shows that CV4 brings about an acute parasympathetically dominated relaxation response in
young adults and thus can potentially help in short-term stress management.
Keywords: Heart rate variability, Compression of fourth ventricle, Cranial Osteopathy, CV4, Polar V800
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Abstract: Drivers’ ability to capture driving related information, interpretation and timely action upon that
information determines safe driving. However, the cognitive resources of the driver to perceive, interpret,
and execute driving related information are limited. The limitation of cognitive resources brings the issue
of cognitive workload in focus. In the light of this understanding, the current study examines in-vehicle object and spatial distractions in terms of their effect on cognitive workload experienced by drivers. 47 drivers voluntarily participated in this test-track study. Equal number of drivers were randomly assigned to invehicle object and spatial distraction conditions. Drivers assigned to object distraction condition had to process object appearance information whereas under spatial distraction they had to process spatial information. After the completion of the drive, each driver’s cognitive workload was assessed by using NASATLX. It was observed that there is a significant difference between in-vehicle object and spatial distraction
with respect to their effect on cognitive workload. The results indicate that the drivers experienced more
cognitive workload during object distraction. Multiple regression analysis of cognitive workload reveals
that temporal demand, effort, and performance dimensions are significant predictors of overall cognitive
workload, but the other three dimensions (i.e., mental demand, physical demand and frustration level) are
not. Further, the stepwise analysis of the dimensions of NASA-TLX showed that temporal demand is the
most dominant factor which contributed to 85% of the cognitive workload experienced by the drivers.
Keywords: In-vehicle Distractions, Cognitive Workload, Distracted Driving, Working Memory.
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Abstract: Bamboo is one of the sustainable building materials in the world. Due to its durability, flexibility, low cost, lightweight, resiliency, easily cultivated and processed, bamboo is widely used. The building
construction technique of bamboo is traditional and requires less time to construct. Bamboo along with
metal can be used as a prefabricated (prefab) and modular building structure. The components of prefabricated houses can be constructed off-site, assembled and finished on site. Due to cheaper cost and timeefficiency, a prefab and modular housing system is the desirable strategy for quarantine center, isolation
center, and temporary shelter for flood-prone areas. The aim of the research study is to redesign prefab and
modular design houses using Bamboo material. The objectives include the study of traditional houses in
Northeast India, different prefab and modular construction methods across the world, existing problems,
physical properties of bamboo, treatment, and its uses. The methodology adopted for the study is divided
mainly into three processes – Inspiration, Ideation, and Implementation. The Inspiration process includes a
study from different works of literature of the concept of traditional housing, prefab structures, and different materials used with the HCD approach. Ideation includes the concept generation and ideas gathered and
used in redesigning the prefab and modular bamboo houses. The initial Implementation or testing is done
in the NID Assam campus and the performance analysis is carried and collected on the campus. This paper
introduces a human-centered approach to the design and fabrication techniques of prefabricated modular
bamboo houses, which can meet modern building requirements.
Keywords: Prefabricated Structure, Modular Construction, Human Centered Design, Sustainable Solution
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Abstract: Office workers often develop work related musculoskeletal disorders (MSD) in lower
back, neck, upper and lower extremities. The study methodology includes systematic procedure to assess
risk of MSD, analysis of office layout for environmental stress factors, digital human modeling for
workstation design. The study identifies the prevalence of MSD and ergonomic risks among employees
of a reputed environmental consultancy firm in Ernakulam district in the state of Kerala, India. The study
sample com-prises of all office workers in the firm. Preliminary data on MSDs was obtained through a
questionnaire survey (n=26). All the participants had MSD symptoms with back and lower body parts, and
neck and up-per limbs problems. 70% have experienced MSD symptoms in the last six months.
Ergonomic assessment protocol includes video recording of tasks and workstations, comfort
measurement through questionnaire, workstation assessment by ROSA tool and measurement of
environmental conditions such as temperature, sound, light and ventilation. ROSA assessment indicated
the need for workstation rede-sign. Assessment of environmental conditions indicated the need to improve
lighting, temperature and ventilation condition. RULA analysis of existing workstation using digital
human modeling indicated var-ious workstation issues. Further work includes ergonomic redesign of
workstation and workplace for the consulting firm.
Keywords: Work related musculoskeletal disorders, Office ergonomics, ROSA, Ergonomic design, Workstation, Office layout
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Abstract: Majority of tribes in India are in a fragile state of dilapidation. Some of these tribes are categorized as primitive tribal groups owing to their meager socioeconomic status among other sociological factors. Sabar is no exception to this- mainly dwelling in Jharkhand, Chattisgarh and West Bengal. The community lives along the lines of a traditional primitive lifestyle, mainly dependent on forest resources- creating a lack of basic amenities such as shelter, sanitation & water supply. On the other hand, Sabars are
proficient craftsmen- specializing in brooms, baskets, ropes etc. However, a lack of adaptation of these
products to the current market leaves the craft with relics that cannot be sold at their required value. The
Sabar craftsmanship is on the verge of extinction- the promotion of such tribal ethnic groups will not only
restore the lost art, but will also increase the nation’s GDP and in turn the global ethnic affairs. This document discusses how to adapt to the development of self-sufficient community solutions-providing them
with reasonably priced & sustainable basic amenities, with the final goal to improve the community’s living standards
Keywords: Tribal communities, fragile and dilapidated, skilled artisans, primitive, self-sufficient community, Sabar Tribe.
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Abstract: Metal casting foundry involves many activities that are prone to the ergonomic risk of musculoskeletal disorders (MSDs). This study finds the biomechanical load experienced by workers involved in
manual metal pouring activity in small-scale foundry units and suggests an ergonomic intervention in the
form of an automation system to reduce the biomechanical load. A sample of 12 workers involved in metal
pouring activity from different foundries from western India is selected for analyzing biomechanical load.
The biomechanical analysis is carried out using DELMIA-V5 software. The results indicate that the average compressive load on L4/L5 lumber for the selected population is 4365 N which is more than the limit
of 3400 N specified by the National Institute of Occupational Safety and Health (NIOSH). The ergonomic
risk is reduced by replacing manual activities with an automated system. A design of an automated ladle
system for pouring molten metal is presented. The automation of metal pouring activity reduces the ergonomic risk and improves workplace safety. It is estimated that the cost of automation is 6 lakh rupees and
the return of the investment will be 25% per year.
Keywords: Foundry, Musculoskeletal Disorders (MSDs), Biomechanics, Automation.
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Abstract: Online teaching and learning method is widely adopted to provide a safe working environment
to both teachers and students during the pandemic period. While this method is helpful to carry out the process of teaching and learning successfully, a few challenges lead to discomfort for both teachers and students. A survey was conducted to know the advantages and disadvantages of the online teaching and learning process. About 457 students have taken part in this survey. The responses given by them have been
analyzed and the results are presented. There are many advantages in this system as follows: teachers and
students need not travel to colleges and they can work from home, students need not walk a long distance
in Universities following the choice based credit system, the PowerPoint presentation is available to every
student at a distance for students to view them comfortably, the lecture is heard by every student at the required volume, students can learn at their own pace, teachers and students can enjoy the home environment
as well as the care extended by family members while carryout the teaching-learning process virtually. But
there are many challenges experienced by students while attending online classes which are as follows:
They are distracted by a noisy environment, poor internet connectivity, clarity in teaching materials, feeble
audio system, and traveling distance. Guidelines are given to students on how to cope up with the online
teaching-learning process using the principles of Ergonomics.
Keywords: Online teaching-learning, discomfort, noise, internet connectivity.
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Abstract: Pandemic situation has a major impact upon students in the mode of education. Students get
back their quality of education through online mode supported by various platforms like Google Meet,
Zoom etc. Still there exists a social group of students with oral and aural difficulties who suffer to get quality education online which is really pathetic to hear. Our paper aims to develop a special educational platform for the differently-abled students in order to make their conversation easier with a normal teacher
through video conference (converting sign language into caption).as well as converting the voice of normal
teacher into captions for easy understanding of differently-abled students (converting voice to caption).
Keywords: Indian Sign Language gesture, Voice recognition, Peer-to-peer Connections, Transfer Learning
with Convolutional Neural Network, Tensorflow with Object Detection api.
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Abstract: Cotton is one of the essential fibers and is the cash crop of India, which plays a vital role in the
agricultural and industrial economy. Cotton farming does not only serve the textile industry but stimulates
employment and the food sector as well. As a state, Haryana is one of the main producers of cotton. Harvesting of cotton is done manually and is a laborious task. The workers involved in harvesting activities
usually have observed the development of work-related Musculoskeletal disorders (WRMSDs). This study
aims to identify the WRMSDs and allergic reactions among the farmers involved in manual cotton-picking
tasks. Direct observation, Nordic questionnaire and Interview was used to collect the data regarding
WRMSDs and the allergy symptoms among the worker. Farmers of old age group 36-50 and >51 were
found to be more likely to report MSD symptoms in legs (p<0.05), shoulder (p<0.05) and lower back
(p<0.05). The same age group also reported symptoms of cough (p< 0.001) and skin allergy (p<0.05), It
was found that continuous bending, repeated hand motion and long working hours were the reasons for
MSDs among the Farmers, and lack of usage of protective equipment and lack of knowledge about adverse
effects of pesticide were found to because for the exposer to allergic symptoms.
Keywords: Cotton farming, Musculoskeletal disorders, Repetitive tasks, Manual material handling, Harvesting.
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Abstract: The emergence of mobile social games has increased the number of casual game players, allowing researchers to better understand the relationship between Internet gaming addiction and psychological
factors among players. However, other factors such as game design must also be considered. The aim of
this study is to learn how design factors like operant conditioning, game play, game design, isolation,
cheating, and Nash equilibrium are linked to game addiction using Candy Crush Saga as the casual game.
A questionnaire was distributed to Candy Crush Saga players to learn more about demographic characteristics, gaming addiction scale, and game design. A total of 206 responses were obtained from people aged 18
to 65. Data was gathered, and a multivariate statistical analysis was carried out. The findings of this study
revealed that there is a connection between male and female addicts' professions. Several aspects of gaming
are identified in the paper as contributing to adult gamers' addiction. We discovered that some aspects of
Candy Crush entice players to use it as a mood enhancer. The HCI Contextualize! Personalize! Persuade!
framework was used to suggest a solution. Or the CPP framework, which was created to track addiction via
a behaviour change support system in Candy Crush and other gaming applications.
Keywords: Gaming Addiction, Game Design, HCI, Casual gamers
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Abstract: The struggle for the upsurge in productivity in industrial sector has become a necessity in present day’s competitive world. The cut throat competitiveness has all the way come down from the latest
machinery to the management of man with the machine. The management of human strength and psyche
with respect to their working can lead to increased productivities. The wrong notion of squeezing out excessive work from workers has resulted in declined productivities. Industrials have now started realizing
the need of the safe working environment for workers so as to bring feeling of security and belonging ness
amongst the workers. Industries, being dynamic in nature should undergo periodic investigations so that
any kind of health issue faced by workers could be located and resolved. In this paper, postural issues such
as musculoskeletal disorders faced by workers have been discussed, and an overview of the postural assessment techniques, RULA and REBA has been presented. This work would serve as a guideline for the researchers who intend to study postural problems amongst workers.
Keywords: RULA, REBA, Musculoskeletal, Disorders, Postures, Ergonomics

174

User-Centered Non-Suburban Indian Passenger Train
Archana1 and Amaltas Khan2
1

2

Faculty, Industrial Design, National Institute of Design, AP
Associate Senior Faculty, Industrial Design, National Institute of Design, AP

Abstract: Indian trains are the commonly used mode of commute in the country. Indian Railways being
the sole provider of train commute caters to 22.15 million passengers via passenger trains daily. LHB
(Linke-Hofmann-Busch) coaches of Indian trains are mainly categorized as Sleeper, 3 AC, 2 AC, and 1 AC
coaches, where the predetermined standards are contemplated in lower, upper, and middle berths. The authors intend to study the berth width of LHB coaches of non-suburban passenger trains regarding pregnant
women. It has been studied that passenger with diverse dynamics and anthropometric variables find it difficult to adapt the same. This research aims to study the berth standards, and ergonomic concerns of intended
passengers, through literature study, observations, and surveys. The following research examines relevant
ergonomic factors, which can be considered in scheming the berth with suitable width. Further to these results are drawn and discussed from the study to formulate the conclusion.
Keywords: Adaptability, Berth width, Commute, Ergonomics, Inclusive, Trains
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Abstract: The Indian construction sector provides employment to approximately 51 million people. It is
the second-largest employer after the agriculture sector. However, the construction sector is the most hazardous sector across the globe. On average, 38 fatal accidents are reported daily in Indian construction.
The main reason behind such a high accident rate is because most of the workers are illiterate, semiskilled, or unskilled and temporarily migrated. Most of them do not have a quality of life, and they work
12 hours a day at their workplaces. Construction workers experience a high level of stress and suffer
from musculoskeletal disorders (MSDs) during or after leaving their jobs. They have complaints about
lower back pain, shoulder pain, which reduce their productivity. In this connection, this study attempts to
assess the exposure to risks related to MSDs of construction workers by using the tool- Quick Exposure
Check (QEC). The QEC tool has been referred for preparing the questionnaire. 75 construction workers
involved in various activities were interviewed based upon a prepared questionnaire. Their responses are
used to obtain QEC scores of multiple activities. The findings suggest that activities related to steelworks
reported the highest QEC scores, indicating that the activities were the primary cause of severe MSDs.
Shoulder and back had the highest exposure to MSDs. A fishbone diagram was prepared to discuss the
root causes behind the issues. The work environment on-site can be made more suitable using ergonomic
interventions to reduce MSDs in workers.
Keywords: Musculoskeletal Disorders (MSDs), Ergonomics, Construction, Quick Exposure Check
(QEC).
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Abstract: The hand grip strength is an important performing characteristic that can increase the efficiency of workers. The hand tools should be designed in such a manner that the workers can easily perform
operations with sufficient grip on it. This study was conducted to measure and compare the grip strength
of the carpenters of age between 19-60 years. The hand grip strength of 112 carpenters was determined in
different postures. The carpenters were selected from the population of Jaipur district of Rajasthan (India)
and all were male and native of Rajasthan. Grip strength of dominant hand of each participant was recorded with digital dynamometer. An indirect moderate correlation was observed between age and grip
strength. The hand grip strength of first group (19-32 years) was observed more compared to the other
two groups (33-46 and 47-60 years). The findings of such research studies may be useful for product designers while designing products targeting a particular age group.
Keywords: Carpenter, Correlation, Grip strength, Hand tools.
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Abstract: The purposed of the study to measure the work stress level of Nurses and their mental health
outcomes due to second wave of Covid 19. An electronic survey was emailed to nurses who are working
with the covid patient in in different parts of India from 2020 and 2021. A total of 40 responses were included in this study. Perceived Stress Scale (PSS) method was used to measure the perception of stress
level and it is found that Nurses are suffering from (almost 83%) moderate stress level and 10% of them
have high stress. Majority of the respondents were concerned with the stress related issues in their workplace due to this pandemic. Hence, the Nurses should discuss about the stress level they are experiencing,
workplace adaptation during this covid, proper training and mental support.
Keywords: Covid 19, Nurses, Stress Level, Mental Health
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Abstract: The pandemic disrupted transportation by hampering people’s daily lives, affecting people’s
perception towards their (inter)personal space (IPS) while traveling. The study analyzes the change in
transport behavior of commuters on six parameters which are clubbed into three aspects, i.e., transport
behavior in public space, in personal space, and towards others while travelling. These aspects provide in
-depth understanding of the shift in perception towards IPS while traveling prior to lockdown experiences (PLE) and with lockdown experiences (WLE) in the world’s second-most populous country. The
study examines the overall change in perception towards IPS while travelling considering sanitation
awareness, personal space while travelling, preference for a personal vehicle, skepticism towards public
transport, attitude towards fellow passengers and blue-collar workers in the health and sanitation sector,
as important contributors to shape perception in the pandemic times. The results suggest significant
change in transport behavior on all three aspects affecting impression for fellow passengers as potential
carriers of the virus, and poor perception of sanitation in public places. The skepticism towards public
transport increased yet not the preference for personal vehicle as it is not possible for every commuter to
afford one considering the effect the pandemic caused on the economic condition of people. Sanitation
awareness in individuals’ IPS heightened while travelling and being in public place. The inferences highlight the need for spacious and sanitized transportation and the need for trust-building measures to restore
the faith of people in public transport. A major policy reform incorporating public health concerns is required.
Keywords: Pandemic, IPS, Transport Behavior, Sanitation, Public Transport.
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Abstract: There has been a long-standing tradition of scholarly thoughts that visual perception is intricately linked to the possibility that the landscape affords for movement. The existence of a path facilitates our ability to see and experiencing the landscape, and its design articulation determines how we
move through, and participate in it. This paper provides an understanding of the different movement patterns as a consequence of path design through the review of existing writings on the interdependence
between the visual reception of gardens and kinaesthesia and an exploration of the routing design in
three prominent Dutch Urban Parks. John D. Hunt’s seminal work on movement patterns forms the basis
for the paper’s exploration into Amsterdam’s Vondelpark and Utrecht’s Máximapark, which have been
chosen as the representative cases for Dutch urban parks. In doing so, the paper highlights the possibility
of different movement patterns co-existing together and ways of designing for that. Additionally, the paper validates much of the existing theory on movement patterns and provides substantial points of observations to enrich it further.
Keywords: Kinaesthetic experiences, Poetics of Movement, Dutch Urban Parks, Routing Design, Landscape Architecture
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Abstract: Nutritional label is one of the strategies to assist the public in making healthier food choice.
Although an important aspect of food packaging, nutrition labeling is often overlooked; it is all the more
important for elderly population where visibility and cognitive functions start to decline. In this backdrop,
an attempt has been made to assess the impact of select design characteristics of food packaging on purchasing behavior of elderly population in Kolkata. Nutritional label for geriatric health drink was selected
for the present study. 39 consenting individuals, (male n=18 and female n= 21) within the age range of 60
-75 years participated in the study. General physical and cognitive health status were assessed. Information related to preferences for packaging material, container, graphics, font and color were collected.
Findings of the present work revealed that the study participants have specific preferences regarding
packaging type and design. They preferred bottles, glass as packaging material, simple graphics, large
font size and subdued colors. It was also found that they most frequently look for the product’s best before use date, its manufacturer’s name and product composition. Based on their preference, prototype for
placing of relevant information on the product was designed and the response regarding noticeability,
readability and likelihood of behavior change of the consumers was collected. It may be concluded that
for a more inclusive purpose, continuous improvement in packaging design is important which will address the challenges for older people.
Keywords: Consumer preference, Geriatric population, Inclusive design, Packaging material, purchasing
decisions, nutritional labeling
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Abstract: Football, one of the most widely played body contact team game in the world, requires rapid
motion, explosive running and jumping and other activities. In this context, a study has been undertaken
on 33 randomly selected adult Bengalee males (aged between 18-24 years) receiving training in football
constituting the Football Practicing Group (FG). BMI was found out. To assess lower level cognitive
ability and cognitive flexibility trail making test (TMT) was conducted. Meta cognition of the participants
was measured using D-KEFS Design Fluency Task (DFT). Similar tests were carried out on 36 individuals of comparable age, socioeconomic-ethnic status without formal training in any sports formed control
group (CG). It may be observed, FG males have significantly (P<0.05) better cognitive status in terms of
higher and lower level cognitive functions than their age matched CG males.
Keywords: Flexibility, Fitness, Mental Stability, Sports Performance, Mental Skill.
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Abstract: Lack of physical activity and increased longevity are having adverse impact on both physical and mental health in the adult population. Amongst other physical activities, Indian Classical
Dancing (ICD) has its unique features including memorization. With this initial information, the present study aimed to investigate the impact of ICDs on the various cognitive abilities of healthy Bengalee adults. The study was conducted on female individuals having otherwise sedentary occupations
and being trained in either Bharatnatyam dance (BD) or Kathak dance (KD) (age range 18 - 30
years). BD and KD had 42 and 54 females receiving training for a minimum span of 6 years and
practicing either of the dances at least 360 hours in a week (at least 1 hour each day). The Control
Group (CG) consisted 45 females of similar age, occupation, social and economic status but not undergoing any dance or exercise training. Cognitive performance analyses in terms of MMSE, SCWT,
TMT, DSB and reaction time tests were done. It was found that the adult female individuals practicing BD or KD regularly have significantly (P < 0.05) favorable cognitive ability compared to their
age, gender and occupation matched counterparts. The results suggested that BD and KD despite being a mode of relaxation helps in maintaining better cognitive ability. Thus BD and KD may be a potential tool and can be incorporated in the daily living agenda of adult females to facilitate maintain
their cognitive performance and also improve the system performance as a whole.
Keywords: Mental health, reaction time, leisure time activity, lifestyle modification, attention
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Abstract: Occupational lung disorder is becoming one of the major threat to human health in recent
times and thereby, rate of mortality and morbidity is on high. Therefore, early assessment and diagnosis
lowers the rate of such kind of lung functional abnormalities. In this background, a study was carried
out on 37 Bengalee males (24 - 36 years) involved in wood processing works to assess their lung functions condition and to find out and/or validate the relationship, if any, present between select anthropometric variables and PEFR. Stature (cm), body weight (kg), trunk length (TL) (cm), arm span (AS)
(cm), acromion height (AH) (cm), radial height (RH) (cm), stylion height (SH) (cm), dactylion height
(DH) (cm), sitting height (Sit H) (cm), chest circumference (CC) (cm), waist circumference (WC) (cm),
and hip circumference (HC) (cm) were measured, and PEFR was measured. Select anthropometric variables were significantly (P<0.05) associated with PEFR. Mathematical models were developed validated for use.
Keywords: Pulmonary Functions, Mathematical Models, Occupational Wellbeing, Anthropometry.
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Abstract: Transportation noise including road and railway traffic noise is recognized as the foremost
source of environmental noise exposure. Long-term exposures of transportation noise impose physiological stress in terms of cardiovascular disease and noise annoyance regarded as a health related outcome of well-being itself, leads to anger, disappointment, dissatisfaction, helplessness, anxiety, exhaustion also decrease the quality of life, including psycho-physical functioning, apart from hearing impairment. Concern to the context, here the work is conducted to evaluate the influence of noise exposure on
the auditory health profile of total 255 male and 180 female adolescents (16 – 18 years). The information related to noise annoyance status and Quality of life was recorded. Also 243 male and 219 female adolescents of similar age, residing in a comparatively less noisy and quiet rural area, constituting
the control group participated in present work. It has been observed that the study participants both
male and female, residing in noisy environment are significantly suffering more from auditory impairment with higher level noise annoyance and significantly poorer quality of life compared to the control
group individuals of similar age and sex, which may help to conclude that regular exposure to noise has
negative auditory and allied impacts on the adolescents residing in noisy urban environment.
Keywords: environmental noise exposure, audiometry, auditory impairment, annoyance level, quality
of life
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Abstract: Occupationally engaged individuals spend a quarter of their lives at workplace and the type of
job may influence their dietary habits and physical activity status. In white collar jobs, occupational sitting time of employees is much more compared to other forms and hence there is a high chance of becoming obese. Bharatnatyam dancing (BD), On the other hand, is a popular mode of recreational activity
among Bengalee women. An attempt in this context was made to assess the effect of practicing and performing of BD on body adiposity status in Bengalee female human resources occupationally involved in
various white collar jobs. Obesity status of 96 Bengalee women occupationally involved in desk jobs and
regularly practicing BD has been assessed in terms of several conventional and relatively novel adiposity
indices. Results are compared with 87 female individuals of comparable background except engagement
with any form of regular physical exercise. It has been found that BD practicing group has significantly
(P<0.05) healthy adiposity status in terms of both traditional and novel indices compared to their control
group counterparts. As work characteristics of white collar jobs involve no or very less physical works
during the working hours, lifestyle modification with enjoyable form of physical exercise is all the more
relevant and in this regard workplace can be a target location for promoting healthy behaviors for the human resources.
Keywords: abdominal volume index, employee engagement, health promotion programs, occupational
sitting duration, weight-adjusted-waist index.
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Abstract: Due to the ever-changing economic condition in the last three decades especially in urban and
sub urban settings, women getting more and more involved in monetarily rewarding occupational activities, they find it difficult to devote enough time for cooking. Often hence, food is purchased from outside
with the mobile apps or from the neighbourhood vendors. Roti, a flat round South Asian bread, is one
such very common food that is purchased and consumed by many Bengalee households as it provides the
advantage of being rich in fibres and also low in cost. But nothing comes free, its making is a little more
energy demanding compared to other cereal based foods like rice and like. Hence, there has been mushrooming of roti making and selling outlets in every neighbourhood in urban and sub urban areas in West
Bengal. In this backdrop, a study has been undertaken in different south Bengal districts on roti making
including the maintenance of hygiene and sanitation in outlets, with a view to analyse the time motion
components in the process to finally suggest a suitable method so as to reduce the ineffective time, if any.
The components have been found out, compared and a process prototype has been proposed in order to
reduce the ineffective time as far as possible reasonably in order to make the units more economically
viable.

Keywords: Street Food, Ineffective Time, Time Motion Study, Breakeven Point, Hygiene, WASH
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Abstract: Goalkeeping is specialized position in hockey especially from the standpoint of injury risks
involved because of the nature of the game including the mass of the ball used. Generally, the helmets
available are designed taking into consideration, the adult body especially the cephalic dimensions. But
receiving training for developing into a well-trained player involves initiating the training process much
before attaining the adulthood in tune with the philosophy catch them young. In this backdrop an attempt
is being made to develop a design of a helmet meant for the Bengalee adolescents, who should ideally
receive more protection from injuries for lack of skill and experience to protect them. The relevant anthropometric parameters especially the cephalic dimensions like head breadth and length were measured
using spreading caliper from 48 consenting individuals. A personalized design of the helmet meant for
the goalkeeper from the Bengalee adolescent population was proposed subsequent to mathematical modeling.
Keywords: Risk Management, Goalkeeping, PPE, Mathematical Modeling, Body Physique, Customized
Design.
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Abstract: India is a mineral rich country the resources of which play a pivotal role in India’s economic
development. However, this is also accompanied with a significant contribution in fugitive dust emissions with different stages contributing directly as well as indirectly to air pollution and health hazards
towards those involved in them. Mine workers as a direct consequence of their occupation are exposed
to dust which in turn causes varied forms of pneumoconiosis based on the quantum of dust inhaled. The
present study was conducted with an objective of studying personal dust exposure for Heavy Earth
Moving Machinery (HEMM) operators working in iron ore mines and its allied plants (Crushing, Loading) in Central India. Trend of seasonal variations on personal dust exposure spread over two years for
pre and post-monsoon sampling was also studied. Overall, the personal dust exposure was reported to be
within stipulated Directorate General of Mines Safety (DGMS) guidelines. Seasonal trends in case of
mining operations viz. Heavy Earth Moving Machinery operators however, indicated that the postmonsoon phase of the second year had lower dust concentrations as compared to the previous year. A
similar trend was observed for each category of Heavy Earth Moving Machinery except drills. Contrastingly slightly increased dust concentrations were observed in the pre-monsoon phase of the second
year as compared to the first year. Not much of an effect on dust concentrations was however seen on
the crusher plants due to seasonal variations.
Keywords: Personal Dust, Iron Ore, Mining, Seasonal Variation, HEMM.
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Abstract: This study investigates the impact of cognitive training on young adults using two smartphone
games based on Stroop effect and reaction time respectively in Indian young adults. Similar studies are
rare in the Indian context. In a pilot study, a randomized controlled trial was conducted on twelve college
students using Spot the Number and Stroop Effect Challenge Android games available in Google Play
Store. The twelve participants took a pre-test of digit symbol substitution test (DSST) and symbol search
test (SST) and their performances in these standardized tests were recorded. Six participants each were
randomly assigned to a training group (TG) and a non-training group (NTG). Participants in TG played
the two games three times each day for twenty-one days. After this training regimen, a post-test was conducted on the twenty-second day. An increase in the mean score of the NTG by 4.59% in DSST and
4.44% in SST was observed; while the increase in mean scores of the TG was found to be 18.29 % in
DSST and 16.35% in SST. After twenty-one days, statistically significant difference was observed in the
performances of both the TG and NTG in the two standardized tests.
Keywords: Android Smartphone Game, Stroop Effect, Reaction Time, Digit Symbol Substitution Test,
Symbol Search Test.
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Abstract: Consumers prefer visually appealing products. The nature/mode of visual representation of
a product has direct consequences for design and usability of screen-based user interfaces and work
systems. Today, augmented reality (AR) based technologies using different devices, are being popularly considered for product representation. In this paper, a user perception-based comparison between AR-based and pictorial digital image-based product representation has been made using subjective inputs from Design students. Preliminary user-research was conducted to determine the most
relevant design descriptors of product appearance for the design properties of novelty and typicality.
The comparison between the two representation styles was performed on the basis of the following
design descriptors found in the survey results - creative, modern, unique, stylish and futuristic
(novelty) and basic, common, old, classic and simple (typicality). It was found that AR representations received favorable ratings to an extent of 6-8% higher than that of pictorial representations.
Keywords: Product Display, Augmented Reality, Novelty, Typicality.
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Mind's Eye and the Cinematic Lens –
An Analysis of Metaphoric Themes and Their Cinematic Adaptation in Kirsten
Sheridan’s ‘Disco Pigs’
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Abstract: Filmmakers often face creative challenges in transforming textual narratives into cinematic
language. One such challenge is adaptation from a rich literary medium like a play to a film - a medium
that relies less on verbal expositions and more on visual cues. In this regard, cinematographic techniques like Unity, Balance, Contrast, Colour etc. in composition and staging help with the encoding of
the narrative and the subtext into the medium along with a metaphoric interpretation of the text.
Rudolph Arnheim’s seminal work, ‘Art and Visual Perception’ (1974), laid the foundation for bridging
the gap between principles of visual design and gestalt psychology. Taking from Arnheim’s work, linguist Mark Johnson, in his ‘The Body in the Mind’, expanded on the metaphoric implications of embodied image schemata by using everyday experiences.
In this paper, we analyze how the principles of visual perception are presented in director Kirsten Sheridan’s film ‘Disco Pigs’(2001). Referencing the work of Arnheim on visual perception and Johnson’s
theories of Conceptual Metaphors and the image schemata, the paper highlights Sheridan’s cinematic
approach in bringing depth to the story telling by allowing layers of subtext and emotion in the moving
frame. The paper will illustrate the Balance Schema, through a visual analysis of the film compositions
and the story/theme.
Keywords: Gestalt Theory, Visual Perception, Conceptual Metaphor Theory, Image Schemata, Visual
Balance, Film
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Abstract: Natural rubber is a vital raw material for modern-day industries. It is commercially produced
by extracting the latex of certain tree species that contain significant amounts of rubber and the process is
called rubber tapping. In performing this operation, workers have to assume awkward postures, including
extending of arms, side bending, twisting, flexion and/or extension of the neck, trunk, and wrists. Typically, workers tap at least 300 trees in a day, consequently subjecting them to these hazardous postures
repeatedly. Such a cyclic and monotonous work activity involving numerous ergonomic risk factors exposes rubber tappers to great risks of musculoskeletal disorders (MSDs). This study was conducted
among thirty rubber tappers in Kerala, India, to assess their working postures and evaluate their susceptibility to MSDs. Participants were directly observed while they were working, and their work activity was
also videotaped with prior consent. The OWAS was used for carrying out a video-based posture analysis
of rubber tappers to study the effects of their postures on the musculoskeletal system and the need for
remedial measures. It was found that 30% of the participants had postures that would slightly affect their
body, whereas 26% of participants had postures that had to be corrected soon in line with higher action
categories.
Keywords: Ergonomics, Natural Rubber, Rubber Tapping, OWAS.
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OSH Risk Perception of Safety Managers and Scope for Ergonomics Design Interventions in Floating Solar Photovoltaic Projects
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Abstract: Utility-scale Floating Solar Photovoltaic (FSPV) projects are being installed in large numbers on water bodies across India. The installation and maintenance of these new projects are mostly
carried out by unskilled temporary workers exposed to emerging OSH risks. Such occupational risks
can lead to multifarious safety and health issues for the workers. These risks need to be addressed
through appropriate risk mitigation measures such as design interventions. This study has been designed
to understand the risk perception of safety managers regarding the types and degree of OSH risks faced
by the FSPV workers to develop contextual design interventions. A risk perception questionnaire was
developed, and responses of safety managers (n=30) were obtained through a combination of in-person
and virtual interviews. OSH risks in FSPV projects perceived by safety managers include fire, electrocution, solar radiation, heat stress, ergonomic risks, the threat from aquatic animals, hazardous materials, adverse weather conditions, skill gaps, etc. Safety managers are an important entity in the identification, design, and development of risk mitigation measures. The risk perception of safety managers
will help as critical inputs for developing contextual design interventions for the FSPV workers. OSH
risk mitigation is key in ensuring a safe and comfortable working environment for FSPV workers. The
outcome of this study will assist industrial designers, ergonomists, safety & health professionals, and
other industry stakeholders in designing and implementing appropriate design interventions from an
ergonomics perspective.
Keywords: Floating Solar Photovoltaics, Safety, Design, Safety Managers
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Abstract: Transplanting activity involves women to work continuously in a bent posture resulting in
musculoskeletal disorders. Muscle fatigue in the human body while performing a task can be studied
using surface Electromyography. The experimental study was conducted among four healthy female
subjects and they performed both methods of transplanting namely conventional method and with use
of hand held seedling transplanter on ridges and furrows in a simulated environment. The mean MVC
of the subjects were assessed prior to the start of the experiments using standard protocols. The percentage of changes in the sEMG for Abductor pollicis brevis, Extensor, Biceps, Trapezius was -15.9,
-5, 2.2, 8.4 for right side as against -23.8, -3.0, -6.1, 3.9 for the left side while using Hand Held Seedling transplanter over the conventional method respectively. Analysis of the sEMG indicates that introduction of a simple tool such as Hand held seedling transplanter would result in avoiding awkward
postures and reduction in the muscle fatigue and thereby increases the productivity of women in Agriculture.
Keywords: Transplanting, Farm women, Electromyography, Agriculture, Transplanter.
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User Survey of UPI-enabled Payment Apps
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Abstract: This research paper suggests some measures that the app developers / designers of these
Payment Apps can adopt to further improve the user experience and enlarge the user base of these
apps. This research paper presents the results of a user survey of Unified Payments Interface (UPI) enabled Payment Apps in India. It studies various aspects related to the most popular top five online
Payment Apps used in India namely – Google Pay, PhonePe, Paytm, Amazon Pay and Bharat Interface for Money (BHIM). The main goal of this user survey is to find the usage patterns of these Payment Apps. Another important goal of this survey is to identify the most popular Payment App in
India and analyze the reasons behind its popularity. This survey attempts to know the reasons for a
significant population not using Payment Apps. The respondents were presented with a questionnaire
with 18 questions. The survey, which was conducted online using Google Forms received a total of
228 valid responses and it covers a wide range of age groups which are (18-30), (30-45), (45-60) and
60+ years. Both male and female respondents have been included in the survey. The findings of the
survey suggest that Google Pay is the most widely used Payment App in India and these apps are
most popular among the younger age group of (18-30) years. This research paper also suggests some
measures that the app developers / designers of these Payment Apps can adopt to further improve the
user experience and enlarge the user base of these apps.
Keywords: User Survey, Payment Apps, UPI, India, Google Pay, PhonePe.
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Abstract: Yoga has beneficial effects on physical fitness and health of children and adolescent. This
study was designed to observe the influence yoga practice on body composition and cardio-respiratory
functions of adolescent male volunteers. A total of 168 male volunteers (age: 16–18 yrs) were randomly selected, and 68 were excluded and the remaining 100 were divided into (a) yoga practice group (n =
50) and (b) sedentary control group (n = 50). A yoga training protocol of 60 min/d, 6 d/wk for 12 wks
was followed by the subjects of yoga practice group, where as no such training was given in sedentary
control group. Measurement of body composition and cardio-respiratory variables were performed in
both the groups at 0-wk and 12-wks. A reduction (P < 0.05) in body fat percentage, systolic blood pressure (SBP), diastolic blood pressure (DBP), resting heart rate (RHR) and respiratory rate (RR); and
elevation (P < 0.05) in forced expiratory volume in 1st sec (FEV1), forced vital capacity (FVC), peak
expiratory flow rate (PEFR), maximum ventilatory volume (MVV), and breath holding time (BHT)
were observed among yoga practice group after 12 wks. Reduced (P < 0.05) body fat, blood pressure,
heart rate and respiratory rate; and improved (P < 0.05) level of FVC, FEV1, PEFR, MVV, and BHT
were seen in the yoga practice group when compared to the sedentary control group after 12 wks. It can
be stated that regular yoga practice improves body composition and cardio-respiratory functions of adolescents.
Keywords: Body composition; Blood pressure; Lung functions; Yoga
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Design of Workplace for Women Worker in Fish Dressing Operation
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Abstract: Fish dressing is a seasonal activity in which women workers were mostly engaged. Various health hazards in this operation were studied using ergonomic checklist and the workplace were
developed and evaluated ergonomically. Interview based surveys conducted at Ratnagiri fish dressing industry and based on outcomes problems were rectified. It was felt to modify the workplace of
fish dressing operation for that hand reach envelope was developed based on 5th and 95th percentile
anthropometric values of women workers of Konkan region. Various dimensions of fish dressing
platform decided using anthropometric data. Range of blade location and platform length was 400 to
500 mm from SRP and 920 mm respectively. The developed platform evaluated ergonomically, average WHR, work pulse (ΔHR), working OCR and energy expenditure rate (EER) of the subjects
ranged between 109.8 to 117.2 bpm, 22.7 to 31.7 bpm, 0.51 to 0.60 l/min and 10.57 to 12.47 kJ/min
respectively. The energy grade of work was classified under "very light” category. The seat height,
depth, width, backrest height and platform height dimensions were 410 mm, 384 mm, 380 mm, 463
mm and 630 to 690 mm respectively. The average WHR, work pulse, working OCR and energy expenditure rate of subject was 114.2 (±3.12) bpm, 28.95 (±3.71) bpm, 0.56 (±0.039) l/min and 11.65
(±0.81) kJ/min respectively.
Keywords: Fish dressing, work place, ergonomic evaluation, hand reach envelop, Heart rate. Oxygen consumption rate
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Abstract: Tractors have greatly aided agricultural modernization in India. Most Indian manufacturers
adapted western tractor designs to fit their Indian markets, which led to an increase in accidents. One of
the reasons is the improper design of the workplace and control placement. The objective of this study
was to evaluate the operators' workplace layout of tractors that are being marketed in India especially
location of controls. The location of the controls, such as steering wheel, clutch pedal, brake pedal, and
gear shifter lever etc. on ten selected makes and models of commercially available tractors were measured and superimposed on hand and leg reach envelopes made for Indian agricultural workers. The horizontal and vertical distances of centre of steering wheel of selected tractors with respect to seat index
point (SIP) ranged 330-623 mm and 111-256 mm, respectively. The clutch pedal was located at 408-868
mm forward, 286-487 mm below and 253-351 mm laterally on left side of SIP. The brake pedal was located at 442 to 919 mm forward, 297 to 571 mm below and 205 to 356 laterally on right side of SIP.
Based on the side view of the reach envelope, it was found that 8 to 58 percent of controls on selected
tractors were either in the optimum area or in the maximum area. According to the plan view of the
reach envelope, only 15 to 54 percent of the controls were in the optimum or maximum area.
Keywords: Tractor, Work place, Reach envelope, Optimum area, Seat index point (SIP), Controls
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Abstract: Steel toe safety shoes complying with BIS IS 15298-2: Part 2 standards are in use at Bokaro
Steel Plant (BSL). During shop-floor health risk assessment it was noticed that a major sets of employees
were not using BSL safety shoes with a major complaints of musculoskeletal disorders (MSDs) and physical discomforts upon wearing the same.

A planned research study was initiated in April 2020 which included Anthropometric measurements of
foot dimensions, Bio-mechanical reaction force assessments, Orthopaedic assessments of MSDs, Discomfort rating with Feedback questionnaire analysis on safety shoes usage. A total number of 638 (N)
employees drawn from all major production shops were randomly selected and consequently assessed,
tested and evaluated.
A high negative correlation (r = 0.43) exist between anthropometric dimension of foots and design variability of present shoes. Several bony changes on foots were identified due to abnormal gaits and also prolonged uses of defective shoes with lesser ergonomic compatibility. Higher reaction forces ( R = > 10.8
N) experienced between harder shop-floor surfaces and harder outsoles may also causing significant
strain at ball of foot, leading to MSDs as well as rejection of the shoes. Maximum discomforts were
identified in the area of heel bottom, inside ventilation and weight of the shoes.
The study results indicate that non-usages of safety shoes at work by major employees are not an event of
by-chance, out of carelessness or intentional violation of safety norms. The paper narrates varied ergonomics, bio-mechanical and orthopedic issues on safety shoe usages in steel industry.
Keywords: Safety shoes, Bony changes, MSDs, Ergonomics, Steel plant,

200

Looking at Social and Rural Development from a Multidimensional Perspective
Rituparna Choudhury1
1

Ex Faculty of Kaziranga University (Assistant Professor, School of Social Sciences)
And Ex Faculty of Gauhati University (Guest Faculty, Department of Sociology)

Abstract: Social and rural development is a vast area of discussion. It covers a number of themes where
the main ideas are those of progress and change in developing countries. The core aim of social development is improvement in the well-being of every individual in society so that he/she reaches his/her fullest/highest potential/capacity/capability, whereas that of rural development is the reduction/elimination of
rural poverty. A society’s success is linked to the well-being of each and every member living in it. This
paper is keen to look into, and understand social and rural development from a multidimensional perspective because both social and rural development are issues concerned with diverse areas of study and understanding. For instance, rural development is not only about agriculture but also about many other interlocking areas of concern like rural livelihood, rural education etc. Similarly, social development is a
wide area that mainly has a people-centred/ people-centric approach but carries a range of issues within
it; for example, factors like family and home environment, school-teacher, peer group, media etc have an
impact on the social development of children. Social and rural development would enhance the growth of
a vast area of discussion and deliberation. By this, the themes under it are vast and they go in line with
the challenges and issues of developing countries. Let us look at multidimensional perspective as a way
of understanding social and rural development. This would infact not only lead to good research but also
build a platform for building new ideas.

Keywords: social and rural development, capability, rural poverty, multidimensional perspective, rural
livelihood, rural education
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Abstract: Productivity is an important measure for any manufacturing company. However, productivity can be significantly impacted by exposure to unfavorable ergonomic conditions. Work-related
injuries are the most commonly reported issue in the active population of the industry. This paper
mainly reviews the different factors of ergonomics that could possibly affect work leading to illness
or accidents and musculoskeletal disorders which brings down the productivity of the manufacturing
industry. Hence, an attempt is being made to identify such important factors to eliminate if possible or
minimize work-related injuries and accidents to increase productivity. The main objective of this review is to identify those dimensions that are important in a manufacturing industry for physical ergonomic analysis. In this review Identification of some main important factors such as job tasks, workplace, machine safety, work environment, and work organization are studied regarding physical ergonomics. For future work, based on these dimensions we could develop questionnaires that can be used
for the analysis of the workplace in manufacturing industries.
Keywords: Productivity, physical ergonomics, manufacturing industry, questionnaires
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Abstract: The smartphone industry is overgrowing with newer technology adoptions and increased
usage. India ranks second among the highest smartphone users, with 400 million utilizers in 2020.
However, excessive smartphone use could lead to physiological problems including back pain,
shoulder pain, neck stiffness, and etc., caused by inappropriate postures. Therefore, it is required to
analyze postures and associated muscle activity maintained during prolonged smartphone usage to
reduce its adverse effects. The methodology follows subjective analysis and objective analysis with
experimentation of 14 subjects of age group 18-30 years. Gyroscope and Myoware EMG sensor was
utilized for head flexion angle and muscle activity measurement. The muscle activity of dominant
upper trapezius, and head flexion angle were measured and correlated with RULA scores. It is observed that subjects maintained an average of more than 20 degree angles for an hour, indicating the
posture maintained is highly risky or wrong according to the RULA chart. Also, these results ensure
that the prolonged period of head flexion could lead to muscle fatigue. On comparing the average
muscle activity at 0-15 minutes with 15-30 minutes, 30-45 minutes and 45-60 minutes, the muscle
activity increased to 31.9%, 46.3% and 52.5%, respectively. This study analyzed the head flexion
angle and muscle fatigue for prolonged smartphone usage. This study considered only one muscle
(upper trapezius) activity and one smartphone. As a future scope, the study can be extended by increasing the sample size for different age groups, postures and other factors.
Keywords: Prolonged Smartphone Usage, Muscle Fatigue, Head flexion angle, Myoware EMG,
RULA Score.
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Abstract: Lab safety is an important aspect for any college regarding students who will be working on
machines for the first time. It is the responsibility of the lab supervisor to provide a safe and hazard-free
environment for students by minimizing the risk. The current study focuses on the implementation of
Rapid Upper Limb Assessment (RULA) in the lab which consists of different machines. The current
lathe machine is outdated and the job includes movement and awkward position of students which
cause various risks. Based on the research conducted it is said that there is a scope in the college labs to
conduct an ergonomic study to create a safe working environment with minimum risk and effort. The
machine shop lab has successfully implemented all the suggestions made by the authors without much
investment involved. This case study is an attempt to create awareness and a healthy work environment
through ergonomic interventions. RULA method found to be a useful assessment technique and acts as
a proactive tool to handle safety issues in the lab.
Keywords: Lab safety, RULA, Ergonomic assessment, Machine shop
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Abstract: The contribution to global E-waste volume and also the resulting effects aren't uniform
across regions of the globe. Smartphones pose a large prolem for various countries around the world.
Manufacturers and agencies are lowly adapting new programs in an attempt to curtail the quantity of
waste that has been rising over the years. Whereas smartphones contain a statistically si nificant increase within the contents of toxic materials. The trends in potential human health impacts and Ecotoxicity of waste smartphones are often analyzed through quantitative life cycle assignment (LCA)
and positive identification method. Overall, these results will highlight the increasing importance of
monitoring trends in materials use for electronic product manufacturing and electro ic waste management that may reduce the environmental effect and also promote the utilization of sustainable materials.
Keywords: E-waste, environment, sustainability, product and productivity, management, LCA,
GREEN CARD, product, and productivity

205
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Abstract: With more than a third of the world’s labour force employed in the sector, agriculture is the
second largest source of employment worldwide after services. Women produce over half the food
worldwide and in developing countries comprise 43 percent of the agricultural labour force. It is estimated that the women participation is expected to enhance about 50 per cent in 2050. Agriculture also
involves a wide range of different types of machinery, animals, plants and products, working both indoor and outdoor environments under widely varying geographic and climatic conditions. While agricultural enterprises in many developed countries are highly mechanized and operate on a large scale, in
many developing countries labour-intensive farming is much more common. Exposure to pesticides
and other agro chemicals constitutes one of the major occupational risks. Such wide-ranging profiles,
both in terms of employment and of enterprise, have a significant bearing on levels of risk awareness
and on attitudes towards preventing accidents and diseases within the sector. Agriculture is in fact one
of the most hazardous of all sectors. It is seen that out of 334 agricultural accidents, about 18.3 are fatal
on an average. More than ever, there is the need to implement a comprehensive policy towards agricultures’ safety so as to ensure the common pursuit of sustainable agriculture and development across
the world.
Keywords: Occupational risk, accidents, ill health, women worker
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Abstract: “Smart City” the terminology substituting the urban planning and progressively becoming the
prominent concept of urbanism. Smart city components innovation and prototypes which will be helpful
in effective understanding of smart cities design. India is a country moving towards becoming one
amongst the developed nations, the source of revenue is highly dependent on the public contribution in
various ways especially through the transportation sector. Population of India majorly comprises of middle-class income category. Their livelihood mainly depends on the regional level jobs and for the purpose of commute they prefer public transportation especially “Bus-Terminus”. Application of scientific
methods will enhance the quality of public mode of transportation and ensures conservation of natural
resources depletion. The objective of adopting smart innovative solutions in public transport (especially
bus stands) is to reduce pollution, congestion of traffic, improved safety, time optimization and cost reduction etc. Bus-terminals are an essential component in cities and involves everyday commute for the
local population. The terminals existing in most of the Indian cities are poorly planned. It is necessary to
implement modern strategies in terms of methods, interventions and infrastructure. In the present study,
the attempt has been made to develop an artistic view of a “Smart Bus Terminus” which can be effectively used by urban planners and policy makers for planning and development. In this study, artistic
view of plan, elevation and 3D models have been created using REVIT architecture and AutoCAD. Remote sensing and GIS techniques were used to identify the proper sites.
Keywords: Smart Bus Terminus; Smart City Component; 3D Models; Bus Terminals Design; Smart
City Transportation; Artistic View of Bus Terminus.

207

Analysis and Correlation of Fitness and Strength Parameters in Volleyball, Basketball and Handball Players of University
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Abstract: Each team discipline presents a specific physiological and anthropometric profile because
of some particular needs and functions. The primary aim of the study was to analyze the vertical jump
power (squat jump, countermovement jump, countermovement jump with arm swing) closed kinetic
chain upper extremity stability test (CKCUES test), throwing ball velocity, and handgrip strength
among volleyball, basketball, and handball players, and the secondary aim was to find out the correlation of handgrip strength with all these parameters. Materials and Methods: A cross-sectional study
where 75 university male volleyball (group A n= 25), basketball (group B n= 25), and handball
(group C n= 25) players participated. Throwing ball velocity was measured with SRA3000 Radar
Gun, vertical jump power was assessed by Force Platform (Kinematic Measurement System), and
handgrip strength was measured by using a digital handheld dynamometer (CAMRY EH101). Results: By using SPSS version 21, One-way Analysis of variance (ANOVA) and Pearson correlation
was found. Group A showed significantly higher scores in handgrip strength, vertical jump power and
CKCUES test as compared to group B and group C. Handgrip strength showed a positive correlation
with throwing ball velocity, vertical jump power and CKCUES test (p<0.05). Conclusion: Significant
differences in fitness and strength parameters were found among all the groups and there was a positive correlation of handgrip with upper and lower limb strength. These findings will empower the
coaches for objective selection of players on the basis of strength and fitness baselines as well as better understanding of injury risks.
Keywords: Volleyball, Basketball, Handball, Throwing ball velocity, Handgrip strength.
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Abstract: The aim of present study was to evaluate the level of job satisfaction among Indian dentists.
Relationships with colleagues, relationships with patients, relationships with staff, personal time, community and administrative responsibilities were taken as the major attributes for the scale construction.
The reliability of the Job satisfaction scale was tested with the application of Split-half technique, the
standardized Cronbach’s Alpha was found to be 0.78, the Split-Half correlation was found to be
0.66.From the self-correlation of the half-scales, the reliability coefficient of the whole test may be estimated by the Spearman-Brown Formula, and it was found to be 0.8. Age, years of experience, crowd of
the patients, and annual pay were found to be significantly correlated with job satisfaction of the dental
practitioners (p<0.05, p<0.01). This study suggests that patient relations, perception of income, personal
time, and staff are the important factors for job satisfaction among dentists. The findings of this study
will be helpful to policymakers to design plans in order to increase the level of job satisfaction.
Keywords: job satisfaction, dental practitioners, dentistry, career satisfaction, dentists
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Abstract: In this global pandemic where social distancing has become a norm, we are now more dependent on mobile phones, either for online classes or to work from home. As a result, exposure to
Electromagnetic Radiation (EMR) emitted by cell phones has increased steeply. Recent studies have
shown that harmful effects of mobile phone radiation on the neurophysiology manifested as increased
irritability, rage and lack of attention. This pioneering study aims to find the relationship between phone
usage and cognitive performance in humans. A cross-sectional study was conducted on 100 participants
from Eastern and North-eastern India, within age range of 15-65 years, using Montreal Cognitive Assessment (MOCA questionnaire), modified for online mode due to the on-going pandemic. Younger
participants (<30 years) use mobile phones for longer duration (p<0.05), particularly on social media,
infotainments and online classes. Cognitive scores were better for people who engaged for lesser time
in gaming and also used headphones (p<0.05). In contrast, participants who seldom used mobile phones
for calling purpose only performed poorly in cognitive assessment. However, a significant association
has been found between usage of headphones while calling with headaches (r=0.214, p=0.044), insomnia (r=0.233, p=0.028) and fatigue (r=0.228, p=0.032). Poor cognitive performance associated with excessive mobile usage was perphaps due to associated EMR exposure. Rare usage of mobile phones during the pandemic lockdown indicated social isolation and may be the reason for reduced cognitive
scores. Suitable headphones can be used as an alternative to reduce the harmful effects of mobile
phones on the brain.
Keywords: Mobile Phone, Electromagnetic Radiation, Cognition, Games, Headphones, Social Isolation

210

A Study on Newness in Electric Scooter Through Styling Exercises
Abhishek Singh1and Debkumar Chakrabarti1
1

Department of Design, Indian Institute of Technology Guwahati, Guwahati, Assam, India

Abstract: An electric scooter that uses Li-ion batteries is more sustainable and lighter than a fossil fuelbased scooter with fewer parts and improved materials. That gives it adequate range to fulfil daily commuting needs, commuting cargo support system for people whose daily jobs include carrying cargo on
their two-wheelers, e.g. newspaper delivery people, grocery delivery boys, courier delivery people, small
shop owners, mechanics, plumbers, and electricians who carry their tools and machines on conventional
two-wheelers that is scooters, mopeds and motorcycles. This design will make carrying cargo convenient. It has the necessary features of a modern scooter along that enhance the vehicles utility. Majority of
people own two-wheelers in India due to their compact size and affordability. The vehicles available for
personal commuting specifically in India such as scooter, mopeds and motorcycles do not provide any
cargo support. The need for aesthetically pleasing vehicles is on the rise. The bag they carry it on their
back which gives rise to severe back problems over time. So, this alternative will be a much safer and
convenient for application. The findings advocate alternative support systems for the cargo vehicles for
effective delivery in the near future.
Keywords: Electric two-wheeler, Cargo system, cargo scooter, utility vehicle, vehicle aesthetics
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Abstract: Civic sense is the, ethics, behavior, and responsibilities of all the citizens for their city. In
cities, as observed, the citizens do not use their civic sense, they do whatever they want to. Indian government launching many schemes and programs for improving the citizen's life but we see that the
schemes are lacking due to misuse of civic sense and also their minimum involvement and responsibilities on the scheme. Swachh Baharat Mission(SBM) is one of the programs which encroaching to solve
the sanitation and cleanliness problem in India. This mission aims to improve the sanitation and hygiene issues throughout the country and it’s one of the objective to not litter and throw the garbage in
dustbins, not in an open place, this objective indicated the citizen civic sense. By secondary data the
result shows that Under the SBM program the waste collection is done door to door after that, we see
waste on the roadside and even to the open space and sometimes in front of the house which shows the
lack of civic sense of citizens toward their duties and responsivity. The paper concludes that the city
government should take some good action for their city and citizen and do some awareness programs at
the community level with the help of NGOs and the inhabitants should be educated thoroughly about
the benefits of sanitation and hygiene.
Keywords: Civic sense, Swachh Bharat Mission, Sanitation, Hygiene, Public Behavior.
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Abstract: How often have we seen workers do post shift exercises? It is a common phenomenon to
see workers do pre shift workouts but never it happens that they do the exercises after the shift. Another important point is that it will also alleviate fatigue. First of all workplace assessment is done with
respect to standing primarily. For example, in prolonged standing muscles like soleus, gastrocnemius
and tibialis muscles are primarily affected. Secondly assessment is done with respect to upper limb
strain. Taking another example in a moving conveyor assembly segment the muscles primarily involved are deltoid, biceps and triceps. Then we can chalk out specific OCCUPATION BASED POST
WORK EXERCISES to relieve the worker of soreness and fatigue. The other main features which
should be considered in making this OBPWE is - a) It should be a short work out session and not inculcate more aggressive moves which might result in more fatigue as part of Negative feedback mechanism b) Should help in relaxing all the muscles which were involved in the job. c) The total joules of
OBPWE should not be more than 10% of the actual work of that period. The reduction in RSIs will
imply that OBPWE should be promoted as part of the best shop floor practices.
Keywords: Shift Work, Fatigue, Repetitive strain, Injury, Occupational health, Negative feedback
mechanism
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Abstract: As far as understanding a “Buddy System” goes – it is basically two individuals working together/paired together to help and look after each other. As a trial in an industrial set up first a classification was created using the various levels of two most common chronic Illnesses – Hypertension and
Diabetes Mellitus Type 2. The classification included grouping the various diseased workers into Red,
Orange and Yellow categories and assigning a medical staff as a Health Buddy. The primary scope of
work of the Health Buddy was broadly classified into Motivation, Guidance, Adherence, Result analysis, Co Ordination and Way forward. This included activities like Identification, Reaffirmation, Category Distribution, Counselling, Support, Follow up and Result Analysis.More than 95% employees in the
borderline zone were converted to disease free category whereas in other segments more than 99%
were converted into healthier categories. The total number of employees in the general illness diseased
category was 155 which after 6 months of implementation resulted in 99% to healthier categories. Red
was reviewed in a fortnight, Orange was reviewed once in 1 month and Yellow was reviewed once in a
quarter. This implies that if wellness programmes are initiated in the plant level with a methodology of
“Health Buddy” then there are better chances of achieving Well Being.
Keywords: Occupational Health, Wellness, General Illness, Psychology, Diabetes Mellitus, Hypertension
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Abstract: Handgrip strength is a screening tool indicative of upper extremity and overall body
strength. Low grip strength is often associated with the sensation of fatigue. The physical activity of
schoolbag carriage reportedly increases pain in the upper extremities. The aim of the study was to
explore the association between upper extremity pain due to schoolbag carriage and the handgrip
strength in children. 30 healthy male participants (10-15 years) walked for 20 minutes, at their preferred pace, either without or with a schoolbag (≥4% load of body weight) on both shoulders at mid
-back region. The number of steps taken during walk was measured using a pedometer and average
speed adopted was calculated based on stride length of the participants. Hand grip strength for both
hands was measured for each participant before and after walk using a dynamometer. Significant
differences were evaluated using t-test. The average speed adopted when walking with no load (130
cm/s) was lesser than when carrying schoolbags (160 cm/s) (p<0.05). Hand grip strength decreased
significantly after walk for both left (p=0.049) and right (p=0.046) hands as indicated by paired
sample t-test. The relationship between handgrip strength and speed adopted was inversely proportional but not significant (p>0.05). As higher speed is indicative of more exhaustive physical activity, the concurrent lowering of handgrip strength after walking with schoolbag for 20 minutes may
be due to increased fatigability. This connotes the requirement of ameliorative measures, presumably, upper extremity conditioning exercises.
Keywords: Walking pace, upper extremities, dynamometer, physical activity, children
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Abstract: Digital products are transforming human life in post pandemic time. User experience plays an
important role in the life cycle of any digital product, it is one of the deciding factors for any product’s
success or failure among users. For designer (and teams) to cater positive experiences through their products, the basic idea (revolving around a problem statement or user requirement) has to go through various
stages of the design thinking process. There are several conventional and popular methods e.g. functional
test, UI Test, A/B test, etc. to ensure that product is going to deliver positive experiences to the users.
These conventional tests comes at later stage of design thinking process and validating a concept for its
user journey becomes expensive. The paper talks about the novel unconventional application of the
PSAV design methodology to validate any user flow hypothesis for user experience design. The paper
presents the method and application to leverage user experience through the PSAV design method.
Keywords: user centered design, PSAV method, user experience design, design thinking, interaction design, design management
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Abstract: The mammalian intestinal microbiota directly affects the physiological performance and
cognitive health of an individual. In this current study, our aim was to determine the effects of a multistrain probiotic supplementation (35 Billion CFU plus prebiotic Fructooligosaccharides per day) on
cognitive processes, body composition and exercise performance in university athletes during fifteen
days of training. Twenty-one male and female active adults participated (10 women, 11 men, mean age
24 ± SD, 24.10 ± 1.89, age range, 21–29 years) in this single-blind, randomized placebo controlled,
control group controlled, interventional and comparative study design. Via randomization, participants
were assigned to experiment (Probiotic supplement; n=9) or placebo (n=6) or Control (n=6). At both
Pre and Post time points, all participants were subjected to performance testing (Aerobic VO2 max test
and anaerobic Wingate bicycle ergometer test), body composition analysis, cognitive tests (Online Reaction Time Test, © 2002 by Jim Allen and The Online Stroop Test) and Heart Rate Variability measurements. Data were analyzed by Multivariate Analysis of Covariance by time point design. Differences in the said variables were observed following the fifteen days intervention; however the difference was not significant. Significant difference was observed in the cognitive assessment before and
after exercise testing. Probiotic supplementation in the university athletes did not affect the exercise
performance, body composition, cognitive assessment and heart rate variability, significantly after fifteen days intervention. Further studies are needed to standardize the doses and time period of Prebiotic
and probiotic ingestion on cognitive and physiological health of athletes.
Keywords: Probiotics, Prebiotic, Cognition, Exercise, Body composition, Heart Rate Variability
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Abstract: A communication is the exchange of information through a medium and design is its representation, it is used to address a message to be sent from the sender to the receiver effectively, in the process
at times some of the sent message might not be directly relevant yet necessary for the sender to send it
such that the receiver can use it effectively. In the case study provided the story of the caveman using his
imaginative representation in being able to give emphasis to the viewer of the use of creativity in day to
day activities. The use of a form of communication design multimedia animated graphic design using the
perception of the caveman in using elements to express the visualised design from the rock he set out to
carve and bring it as a form of entertainment for his uninteresting life. Line diagrams are the format of
communication design used to emphasise on the imaginative representation of cave in which the activities are being documented, the line diagrams of the surroundings of the time period give emphasis to the
scene. The human emotions are represented on the face of the cave man, that gives the inspiration for the
cave man to derive the imagined design, which has been communicated as the final outcome of the cave
man's design. The use of the auditory medium gives effectives for the viewer to get the message clearly
the imaganative representation of relating to or occupying 3D space of the activities being represented.
Keywords: multimedia, creative, depiction, sense, motif, sound
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Abstract: These days, "always-online" mode of everyday life has raised concerns about its adverse effects on human factors, creativity, productivity, and our physical and cognitive health. The present research aims to conduct an extensive literature review on the media products through a comparative study
between digital design and print-based design. In doing so, some publications related to this topic were
identified from electronic databases like Google Scholar and Science Direct using appropriate search
terms and reviewed. The literature search was restricted to journal papers, books, conference proceedings
in the English language published between 1990 and 2021. Information extracted from the literature review on the differences between digital design and print-based design, were classified broadly under
three categories: user-centred design methodology, design procedures, and designers’ familiarity with
digital technology. Following the systematic literature review, it is found that the differences in digital
design and print-based design have impact on the human creativity while designing some media projects.
The findings of the study provide future research directions to include a user-centred methodology during
the design process to arrange for a more human-centric workplace. The current paper briefly discusses
the process of applying (a) the human user-centred design methodology without compromising human
creativity; (b) creating innovative design procedures to meet the design guidelines proposed for the target
people; and (c) requirement of technological knowledge by the designers for successful design development. It is envisaged that there is an urgent need to include a user-centred methodology for enhancing
creativity in digital design.
Keywords: Print media, Cognitive health, User-centred design, Design procedures, Digital technology,
Print-based design
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Abstract: The Government of India is promoting a lot of technological advancement through the digital
India scheme and different states of India are also adapting this idea for offering different services to the
native of their state through various means i.e. website, mobile application, etc. People of Madhya Pradesh are also showing a very high inclination towards new-age mobile applications. An inquiry was conducted among the citizens of the state who are using such applications and it is observed that the majority
reported that such applications are not having the flavor of the state, maybe due to the absence of visual
cultural elements of the state of Madhya Pradesh. Incorporation of such pictorial elements can give users
a unique experience and can involve them emotionally. In the current exploratory study, different visual
textile design elements related to the culture of Madhya Pradesh are explored and documented so that future websites/ mobile applications related to the state could consider it for inclusion.
Keywords: Digital India, online public services, emotion, Visual textile design elements, Madhya Pradesh, culture
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Abstract: The meaning of gates as mentioned in the oxford dictionary is “ the part of fence, wall, etc.
like a door that can be opened to let people or vehicle through”, the meaning suggests its utility of going
through it. But from ancient times gates are built for society conveying some deeper intents and massages. Most of the time it conveys messages related to regulations, memorable events, culture, etc. Such intents and symbolic meanings are very less explored in literature. The current study on social gates aims to
have deeper understanding of these intents from a larger cultural perspective. The exploratory study is
conducted in a culturally rich Nort-Eastern state of India, Assam. The state has a great tradition of making permanent as well as temporary gates for society. Permanent gates are mostly built near the monuments or entry points of any special area representing its specialty. On the other hand, temporary gates
are made near a place of social, religious, political, etc. congregation as a welcome gesture. People of the
state give a lot of significance to such entry gates and carefully decorate it with different visual culture
elements having deeper symbolic meaning. These cultural elements representing heritage of Assam are
studied and documented in this paper so that the significance of such elements can be understood, preserved and considered for future gates.
Keywords: Visual culture, gates, social significance, native people, Assam, symbolic meaning
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Abstract: COVID’19 has severely impacted the global economy and all the industries throughout the
globe. Earlier mostly companies had to put stop on all the manufacturing operations but now the lockdown has been uplifted in many parts of the world. Many remedial regimes are being followed in attempts to come up with a reliable treatment for COVID-19. At present, the approaches being used by the
authorities are not prescribed by WHO. As the production is affected by the COVID’19-triggered lockdown, the use of manufacturing execution systems has reduced. Most of the revenue generated in the
manufacturing execution system market is from the services provided in the market. As the services are
directly proportional to manufacturing activities, the manufacturing execution system market is thus getting significantly affected by COVID-19. This has resulted in a lower estimated year-on-year growth rate
for 2020 as compared. The shifting of an existing manufacturing environment to a manufacturing execution system involves various stages, which, when understood properly, enable small- and medium-sized
companies to implement manufacturing execution systems in a cost-effective manner. Presently, the implementation of advanced manufacturing execution systems requires a proper software platform for the
system, its integration with ERP, and data which needs to be exchanged within the internal software and
MES software, which will help in decision-making. Small- and medium-sized companies are unable to
implement advanced MES solutions as they require high investment. Also, they are not quite aware of the
benefits of advanced MES solutions. These factors are currently restraining the growth of the market.
This paper outlines the basic concept of manufacturing execution system in the manufacturing sectors
and the importance of this system to elevate the manufacturing system to the next realm of Industry 4.0 in
a manufacturing industry and the effectiveness of using Ergonomics in this system will reduce the risk of
Ergonomics related disorders to the employees and in turn increase the productivity in the factory.
Keywords: Manufacturing Execution System (MES)
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Abstract: Mobile phones, an integral part of the daily lives of almost 5.3 billion people worldwide, in
operation emit a pulsed radio-frequency electromagnetic field (EMF). A few pioneer studies have reported the irreversible effect of EMF on brain electrical activity especially on cognitive performance. The
current study was designed to evaluate the effect of acute EMF exposure on autonomic nervous system
and other important physiological parameters of adult individuals while subjected to analytical and cognition task. Two tasks were assigned to twelve healthy participants; one analytical and one cognition task.
Two sets of questionnaires were given to individual participant and they were subjected to respond it verbally: first, with cell phone and finally without cell phone. Continuous monitoring of autonomic functioning and other physiological parameters were done while perform. Performance of analytical and cognitive
tasks, without the exposure of EMF, exhibited normal HRV indices and other physiological measures.
Analytical task with EMF exposure showed significant increase of stress when compared to non EMF
exposure. While cognitive task expressed an increase of stress in same fashion, the RMSSD increased in
non EMF exposure (5%) in Task2 which was about 2 times (11%) than previous. Experimental evidence
from this novel study identified the interaction between EMF and assigned task with a complex factorial
design, including two different tasks. This type of studies, in turn, can help in speeding up of the process
of determining the effect of frequent use of mobile phones, while doing complex daily tasks like driving,
on physiological health.
Keywords: non thermal low frequency electromagnetic waves, mobile use, human physiology, HRV,
cognition, analytical tasks
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Abstract: Cardiovascular assessment & Heart rate variability (HRV) is strong marker of cardiac autonomic function and considered a potent parameter for cardiac-parasympathetic modulation as it mirrors
autonomic nervous system. Observational monitoring isn’t much effective and put erroneous interpretation while accurate individualized evaluation approach require. Therefore, continuous ECG and HRV
measurement yields valuable information at beat-to-beat level. Timed up and go test (TUG) is widely
used performance-based test and tool for clinical assessment. Literature has scarce evidence on HRV
analysis of Indian population especially in different phases of TUG. It will serve as baseline data for further extrapolation. Sixteen (16) young adults were recruited for with 13 male and 3 female participants
having mean age 23.5 ± 1.3 years and mean BMI of 22±2.7. ECG and HRV data were collected during
rest, while performing timed up and go test and recovery period using a portable ECG/HRV device with
video graphic analysis. Data was then analysed using Repeated Measures ANOVA. There were wide
changes observed during different phases of TUG in multiple parameters which included RR interval,
Heart rate, PR interval, etc. ECG and HRV can be incorporated in studying different movement patterns
and can be both diagnostic and prognostic. This data will help us understand normal trend of heart rate in
different phases of TUG. It can be used as a reference for future studies observing ECG/HRV changes
during different activities among different population.
Keywords: TUG test, HRV, ECG, Balance, BMI, safety
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Abstract: T2DM or Diabetes Mellitus (type 2) is on the rise throughout the globe irrespective of age,
gender and like. India achieving the dubious distinction of being the diabetic capital of the world is having ever rising proportion of diabetics with more than 69 million diabetics, and disturbingly among the
young adults and teenagers also. Obesity accounts for 80 % of risks in developing T2DM, a high percentage of young adults suffering from T2DM are hence obese; it also leads to social isolation. Despite
attempts to manage obesity, by dietary intervention and exercise prescriptions, it is easier said than managed satisfactorily. This ever-increasing prevalence of obesity especially in urban and also suburban areas and consequently among students in Higher education Institutions (HEIs) located in these regions is
hence a reality with which we need to learn to live with. A “general size fit all’’ design of furniture for
the young adults in HEIs hence deserve a relook. In this backdrop a study has been undertaken to assess
the design of furniture presently available in HEIs. The relevant anthropometric measurements important
especially for designing of the furniture in use at the HEIs were obtained from 36 consenting individuals
attending HEIs in the age group of 18-24, BMI was also calculated and categorized, and the FBG level
was also checked. The design deficiencies were checked, a prototype developed and tested.
Keywords: T2DM, Obesity, Inclusive Design, Anthropometry, Furniture in HEIs
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Abstract: Urban informality is a critical aspect of spatial and urban planning. Urban theories often remain rooted in the idea of the utopian garden city, but several historic cities showcase outstanding examples of organic city planning and effectively respond to informality. In these contexts, the 'unplanned informality' is an exception to the formal order during the spatial regeneration of Indian cities and towns of
heritage importance. Often the informality of these unplanned spaces has a strong impact on residents'
minds and contributes to the place identity of the city. In the Indian context, the western concept of a
strict master plan and setbacks are less relevant as rigid planning for future expansion is not sufficiently
flexible and resilient to successfully deliver sustainable outcomes for the community. Therefore, an improved way of thinking is required: a new, integrated approach to urban planning that considers the unpredictable nature of community development and accommodates elements of change like contemporary
activities. This study is done in the historically rich city of Bikaner in India. A survey of residents to understand the cognitive ergonomics issue shows that they want new urban design guidelines to be sensitive
to the city's context. The multiple informal urban spaces in organic planning of the heritage precincts create an identity for residents and need to be preserved. Including these informal spaces in new planning
guidelines would result in culturally sensitive built spaces that can strengthen the sense of place identity
in the community and help in place branding.
Keywords: Place identity, Informal urban space, Urban informality, City branding, Historic town, Organic city plan.
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Abstract: Wheelchairs are used all around the world by people who are differently abled or suffering
from illness or injury. Now-a-days automated wheelchairs are available in the market. But, in the case
of automated wheelchairs, the cost is not affordable to the majority of users. In the conventional wheelchairs, the risk due to the maneuverability is higher. The objective of this study was to reduce the risk
in conventional type of wheelchairs during its usage by the paraplegic persons. Data were collected
from the paraplegic persons to assess the perceived risk of wheelchair usage. The anthropometric data
were collected from those paraplegic persons and the required design modifications were done as an
ergonomic intervention in the wheelchair. The risk due to the maneuverability in rotating the rear
wheels in conventional chair is reduced by introducing a ratchet mechanism. The dimensions of the
wheelchair were modified by suiting it to the anthropometric data. A prototype of the wheelchair was
fabricated and tested by the paraplegic persons. Based on their perception, the prototype provided them
a higher comfort level than the conventional wheelchair. The research can be extended to the options of
foldable and portable wheelchairs that can be operated by paraplegic persons.
Keywords: Wheelchair, Maneuverability, Intervention, Anthropometry, Paraplegic Persons.
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Abstract: A study was carried out to assess the frequency of various controls on self-propelled combine harvesters. The operational frequency of controls on ten different combine harvesters was measured during harvesting of the wheat crop. The controls were grouped into four (A, B, C, and D) based
on their LSMEAN operational frequency (ISO 15077, 2002). The groups were arranged as follows: A
> B > C > D. Only the steering wheel (1169.47 actions/h) was in group ‘A’ because operators used to
hold it continuously throughout the harvest. It was followed by the header assembly control lever
(361.03 actions/h) in group ‘B’. The four controls, viz. the clutch pedal (121.17 actions/h), the brake
pedal (95.03 actions/h), and the ground speed control lever (88.70 actions/h) were in group ‘C’. The
controls in group ‘D’ were the engine speed variation control lever (7.40 actions/h), the whole assembly operation control lever (6.40 actions/h), the header engagement control lever (5.33 actions/h), the
reel position control lever (4.20 actions/h), and the thresher clutch control lever (3.70 actions/h). Controls in groups ‘A’, ‘B’, and ‘C’ were considered the most frequently operated, while controls in group
‘D’ were considered the least frequently operated. The most frequently used controls on self-propelled
combine harvesters should be placed within functional reach of the operator and displayed prominently
in the workplace design to make operation comfortable and safe for 90% of users. Likewise, the least
used controls should be placed within the operator's maximum reach zone.

Keywords: Operational frequency, Controls, Combine harvesters, Functional reach, Reach zone.
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