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government data col lected
from over  3 ,000 urban local
bodies in  29 States and Union
Terr i tor ies  reveals  that  91 .9%
of the 38,000 workers
prof i led to date belong to
Scheduled Caste (SC),
Scheduled Tr ibe (ST),  or
Other  Backward Class  (OBC)
communit ies .1

Manual  scavenging is  not  only
a caste-based but  a lso a
gender-based occupat ion  
(Kumar & Preet ,  2020).  They
are forced to c lean dry
latr ines ,  carry  loads of
excrement in  leaking cane
baskets ,  c lear  sewage,  d iscard
placenta post-del ivery ,  work
on ra i lway tracks ,  and exhume
dead bodies whi le  endur ing
sexual  harassment,  socia l
exclus ion,  d ismal  wages,  and a  

O F  T H E  1 . 2  M I L L I O N  M A N U A L
S C AV E N G E R S  I N  I N D I A ,

A B O U T  9 5 %  TO  9 8 %  O F  T H E M
A R E  W O M E N

0 5

INTRODUCTION
I n d i a n  s o c i e t y  i s  m a r k e d  b y
d e e p - r o o t e d  c o m p l e x i t i e s ,
w h e r e  i d e n t i t i e s  a r e  s h a p e d
n o t  o n l y  b y  r e l i g i o n ,  a n d  c l a s s
b u t  a l s o  b y  c a s t e  t h a t  c r e a t e s
s o c i a l  h i e r a r c h i e s .  A m o n g  t h e
m o s t  d e h u m a n i z i n g
m a n i f e s t a t i o n s  o f  t h i s
s t r u c t u r e  i s  t h e  p r a c t i c e  o f
m a n u a l  s c a v e n g i n g ,  w h e r e  o n e
p e r s o n  i s  f o r c e d  t o  c l e a n
a n o t h e r ' s  w a s t e .  T h e  p r a c t i c e
o f  m a n u a l l y  r e m o v i n g  h u m a n
e x c r e t a  f r o m  d r y  t o i l e t s  w i t h
b a r e  h a n d s ,  b r o o m s ,  o r  m e t a l
s c r a p e r s ,  a n d  c a r r y i n g  i t  i n
b a s k e t s  t o  d i s p o s a l  s i t e s ,  i s
n o t  o n l y  b a r b a r i c  b u t
r e p r e s e n t s  o n e  o f  t h e  m o s t
s e v e r e  v i o l a t i o n s  o f  h u m a n
r i g h t s .  T h i s  i n h u m a n e  p r a c t i c e
h a s  p e r s i s t e d  f o r  c e n t u r i e s ,
d e s p i t e  l o n g - s t a n d i n g
o p p o s i t i o n  a n d  l e g a l  m e a s u r e s
a i m e d  a t  i t s  e r a d i c a t i o n .
M a n u a l  s c a v e n g i n g  r e m a i n s  a
c r u e l ,  h u m i l i a t i n g  t a s k ,
d i s p r o p o r t i o n a t e l y  a f f e c t i n g
m a r g i n a l i z e d  c o m m u n i t i e s ,
p a r t i c u l a r l y  D a l i t s .  I n  a n  e f f o r t
t o  c o u n t  i n d i v i d u a l s  i n v o l v e d  i n
t h e  h a z a r d o u s  t a s k  o f  c l e a n i n g   
s e w e r s  a n d  s e p t i c  t a n k s  a c r o s s
I n d i a ’ s  c i t i e s  a n d  t o w n s ,
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l i f e t i m e ’ s  w o r t h  o f  t r a u m a .
H o u s e h o l d s  w i t h  d r y  l a t r i n e s
p r e f e r  w o m e n  t o  c l e a n  t h e
e x c r e t a  i n s t e a d  o f  m e n ,  a s
t h e y  a r e  l o c a t e d  i n s i d e  t h e
h o u s e .  W o m e n  b e a r  t h e
i n t e r s e c t i o n s  o f  b o t h
p a t r i a r c h y  a n d  c a s t e i s m .2

M a n u a l  s c a v e n g e r s  o f t e n
r e m a i n  t r a p p e d  i n  t h i s
d e g r a d i n g  w o r k  b e c a u s e  t h i s
r e m a i n s  t h e i r  o n l y  s o u r c e  o f
i n c o m e  a n d  t h e y  r e l y  o n  d a i l y
f o o d  d o n a t i o n s  f o r  t h e i r
s u r v i v a l .  T o  l e a v e  m a n u a l
s c a v e n g i n g ,  t h e y  n e e d
i m m e d i a t e  a c c e s s  t o
a l t e r n a t i v e  e m p l o y m e n t ,  b u t
t h e y  f a c e  n u m e r o u s  b a r r i e r s  t o
e n t e r i n g  t h e  b r o a d e r  l a b o r
m a r k e t .  T h e s e  o b s t a c l e s
i n c l u d e  s o c i a l  a n d  e c o n o m i c
b o y c o t t s  i m p o s e d  b y
o p p r e s s o r  c a s t e  c o m m u n i t i e s
a s  r e t a l i a t i o n  f o r  r e f u s i n g  t o
c l e a n  t o i l e t s ,  a s  w e l l  a s
d i s c r i m i n a t i o n  b a s e d  o n
g e n d e r  a n d  c a s t e ,  w h i c h  l i m i t s
t h e i r  a c c e s s  t o  o t h e r  f o r m s  o f
e m p l o y m e n t .  A d d i t i o n a l l y ,
c o r r u p t i o n  f u r t h e r  e x a c e r b a t e s
t h e i r  s i t u a t i o n ,  w i t h  s o m e
b e i n g  a s k e d  t o  p a y  b r i b e s  f o r
a p p o i n t m e n t s  t o  g o v e r n m e n t
p o s i t i o n s  r e s e r v e d  f o r
m a r g i n a l i z e d  g r o u p s ,  m a k i n g  i t
e v e n  m o r e  d i f f i c u l t  t o  b r e a k
f r e e  f r o m  t h i s  c y c l e  o f  

exploitat ion.

Despite numerous laws a imed
at creat ing a  more equitable
society ,  the condit ions of
those engaged in  scavenging
have remained appal l ing.  I t  is  a
gr im i rony that ,  decades after
India 's  independence,  i t  was
only  in  1993,  and more
recent ly  in  2013,  that  the
Government of  India  enacted
specif ic  legis lat ion to ban th is
degrading and inhumane
pract ice.  The Supreme Court
of  India  declared manual
scavenging a  punishable
offense,  leading to the
enactment of  the "Prohibit ion
of Employment as  Manual
Scavengers  and Their
Rehabi l i tat ion Act"  in  2013.
Despite th is  legal  framework,
manual  scavenging cont inues
unabated across the country ,
in  urban,  rura l ,  and semi-urban
sett ings a l ike.

Whi le  the Act  st ipulates that
mechanized systems must
replace manual  labour  for
c leaning sewers ,  sept ic  tanks,
and other  sanitat ion faci l i t ies ,
manual  scavenging cont inues
unabated across the country .
The sc ience and technology
community  in  India  has been 
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i n a d e q u a t e l y  e n g a g i n g  w i t h
t h e  i s s u e  o f  m a n u a l  s c a v e n g i n g
t o o ,  w h i c h  i s  e v i d e n t  i n  t h e
g r o w i n g  i n n o v a t i o n s  a n d
i n v e s t m e n t  i n  s e c t o r s  l i k e
s p a c e ,  d e f e n c e ,  a g r i c u l t u r e ,
r e t a i l ,  a n d
t e l e c o m m u n i c a t i o n s ,  l e a v i n g
t h e  s a n i t a t i o n  s e c t o r  r e l i a n t  o n
o u t d a t e d  m e t h o d s  a n d  c h e a p
m a n u a l  l a b o u r ,  r e i n f o r c i n g
h a z a r d o u s  w o r k i n g  c o n d i t i o n s .

.

Technological  innovat ion
holds immense potent ia l  to
replace manual  labour  in
hazardous waste management,
offer ing safer ,  more dignif ied
alternat ives for  sanitat ion
workers .  By examining exist ing
and emerging technologies ,  as
wel l  as  the chal lenges in  their
implementat ion,  th is  paper  wi l l
h ighl ight  the cr i t ica l  ro le  that
science and technology must
play in  making manual
scavenging a  re l ic  of  the past



1
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METHODOLOGY
An online discussion held on 13 August 2024, organised by SASLN
with one of the companies that have developed robotic scavenger
machines, Solinas, to understand the challenges in uptake and scaling
up of robotic scavengers. The discussion was attended by Prof.
Prabhu Rajagopal, co-founder of Solinas.

2

A  study on occupational, environmental safety and health (OSH) and
mental health of sanitation workers conducted by South Asian
Sanitation Workers and Labour Network (SASLN) between June-
July 2024 in 10 states across India - Assam, Bihar, Delhi, Gujarat,
Manipur, Meghalaya, Punjab, Uttar Pradesh, Uttarakhand, and West
Bengal. The study was conducted to understand the availability and
accessibility of health services and protective equipment and tools
for sanitation workers. We conducted over 510 interviews using a
structured questionnaire with sanitation workers, of which 73 are
manual scavengers.

3

A study on the status of health of sanitation workers conducted by
SASLN in February 2024 in Delhi and Farrukhabad, Uttar Pradesh. We
conducted social mapping of the basti/area and conducted in-depth
interviews with 10 respondents from each location. Of the 20
respondents.

4

A reflection, interaction and solution analysis workshop organised by
SASLN and Partners in Change, held between 14 and 16 December
2022 in Delhi to explore the potential solutions for various challenges
faced by sanitation workers including manual scavenging and
drawbacks of implementing those solutions.



Septic  Tank Cleaning:  This
involves workers  enter ing
sept ic  tanks,  often 10-14
feet  deep,  to manual ly
remove human waste.
Sewer and Drain Cleaning:
Workers  often c lean sewers
and dra ins ,  sometimes as
deep as  25-30 feet ,
completely  submerged in
waste.
Railway Track Cleaning:
When passengers  use
toi lets  on tra ins ,  the waste
fal ls  d i rect ly  onto the
tracks .  Sanitat ion workers
are responsible  for
c leaning th is  waste with
their  hands due to the lack
of technical  equipment.
Drain Cleaning:  In  some
households ,  waste f lows
direct ly  into dra ins  or
ditches.  Sanitat ion workers
have to c lean these dra ins
manual ly .
Pit  Cleaning:  In  areas
without proper  toi let
faci l i t ies ,  households would
dig pits  in  their  courtyards
for  defecat ion.  Sanitat ion
workers  would spr ink le  ash 
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W h o  i s  a  M a n u a l  S c a v e n g e r ?
S e c t i o n  2  ( g )  o f  t h e
P r o h i b i t i o n  o f  E m p l o y m e n t
a s  M a n u a l  S c a v e n g e r s  a n d
t h e i r  R e h a b i l i t a t i o n  A c t ,  2 0 1 3
( h e r e i n a f t e r  t h e  P E M S R  A c t ,
2 0 1 3 )  d e f i n e s  m a n u a l
s c a v e n g e r  a s  “ a  p e r s o n
e n g a g e d  o r  e m p l o y e d . . . . b y  a n
i n d i v i d u a l  o r  a  l o c a l  a u t h o r i t y
o r  a n  a g e n c y  o r  a  c o n t r a c t o r ,
f o r  m a n u a l l y  c l e a n i n g ,  c a r r y i n g ,
d i s p o s i n g  o f ,  o r  o t h e r w i s e
h a n d l i n g  i n  a n y  m a n n e r ,  h u m a n
e x c r e t a  i n  a n  i n s a n i t a r y  l a t r i n e
o r  i n  a n  o p e n  d r a i n  o r  p i t  i n t o
w h i c h  t h e  h u m a n  e x c r e t a  f r o m
t h e  i n s a n i t a r y  l a t r i n e s  i s
d i s p o s e d  o f ,  o r  o n  a  r a i l w a y
t r a c k  o r  i n  s u c h  o t h e r  s p a c e s
o r  p r e m i s e s . . . a n d  t h e
e x p r e s s i o n  “ m a n u a l
s c a v e n g i n g ”  s h a l l  b e  c o n s t r u e d
a c c o r d i n g l y ” .

T h e  d i f f e r e n t  k i n d s  o f  m a n u a l
s c a v e n g i n g  a c t s  r e c o g n i s e d  b y
t h e  g o v e r n m e n t  a r e :

D r y  L a t r i n e  C l e a n i n g :  A
s a n i t a t i o n  w o r k e r  g o e s  t o
s o m e o n e  e l s e ' s  h o u s e ,
c l e a n s  t h e i r  h u m a n  w a s t e ,
c a r r i e s  i t  o n  t h e i r  h e a d ,  a n d
d i s p o s e s  o f  i t  e l s e w h e r e .  
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o v e r  t h e  w a s t e  a n d  m a n u a l l y
c o l l e c t  i t  i n  b a s k e t s  f o r
d i s p o s a l  e l s e w h e r e .

H o w e v e r ,  t h e s e  c a t e g o r i e s  d o
n o t  c o m p l e t e l y  c a p t u r e  a l l
k i n d s  o f  m a n u a l  s c a v e n g i n g .
S o m e  p r a c t i c e s ,  s u c h  a s
c l e a n i n g  o p e n  d e f e c a t i o n  s i t e s
o r  h a n d l i n g  w a s t e  i n  h o s p i t a l s ,
a r e  s t i l l  n o t  c o v e r e d  u n d e r  t h e
l a w .  

O p e n  D e f e c a t i o n :  E v e n
t o d a y ,  i n  r u r a l  a r e a s  a n d
d u r i n g  f l o o d s ,  p e o p l e
d e f e c a t e  i n  o p e n  s p a c e s
l i k e  a l o n g  h i g h w a y s  o r
e m b a n k m e n t s .  S a n i t a t i o n
w o r k e r s  a r e  t a s k e d  w i t h
c l e a n i n g  t h i s  w a s t e  b y  h a n d .
H o s p i t a l  W a s t e :  I n
h o s p i t a l s ,  p a t i e n t s  w h o  a r e
b e d r i d d e n  o r  i n  i n t e n s i v e
c a r e  o f t e n  d e f e c a t e  i n
c o n t a i n e r s ,  w h i c h  a r e  t h e n
e m p t i e d  m a n u a l l y  b y
s a n i t a t i o n  w o r k e r s .

T h e s e  p r a c t i c e s  a r e  n o t  y e t
c o n s i d e r e d  m a n u a l  s c a v e n g i n g
h i g h l i g h t i n g  t h a t  i t  c o n t i n u e s
i n  v a r i o u s  f o r m s  d e s p i t e  l e g a l
p r o h i b i t i o n s .

M o r e o v e r ,  i n a d e q u a t e  s u r v e y s
a n d  t h e  f a i l u r e  t o  a c c u r a t e l y
i d e n t i f y  p e o p l e  s t i l l  e n g a g e d  i n   
m a n u a l  s c a v e n g i n g  r e m a i n  a
s i g n i f i c a n t  i s s u e .  T h e  S u p r e m e

Court  has cr i t ic ized
government surveys as
ineffect ive,  part icular ly
highl ight ing the lack of
progress in  the 2013 centra l
government survey,  which
ident if ied only  a  smal l  f ract ion
of the actual  number of
manual  scavengers .

Different  sources provide
widely  vary ing est imates of
the number of  manual
scavengers  in  India .  For
example,  the 3rd and 4th
reports  of  the Nat ional  Safai
Karamchar i  Commiss ion
est imate 5 ,77,228 manual
scavengers ,  whi le  the 2002-03
report  of  the Ministry  of  Socia l
Just ice and Empowerment
l ists  6 ,76,009.  In  contrast ,  the
NGO Safai  Karamchar i
Andolan,  which works for
manual  scavengers '  r ights ,
est imates around 1 .2  mi l l ion.
Meanwhi le ,  the Socio-
Economic Caste Census report
of  2011  records 1 ,80,657
manual  scavengers .  To
address these discrepancies ,
the government should
conduct  per iodic  and
comprehensive surveys,  at
least  once every three years ,
e ither  independent ly  or  in
col laborat ion with credible
NGOs.
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one from the nearby
community  came forward to
help her .  I t  was only  after
someone from her  colony was
alerted that  she was taken to a
smal l ,  local  hospita l .

Upon arr iva l  at  the hospita l ,
the doctor  in it ia l ly  refused to
touch Anita  Devi ,  c i t ing her
low caste and the fact  that  her
body was covered in  human
excreta.  Only  after  a  re lat ive
cleaned her  d id the doctor
agree to examine her .  I t  was
discovered that  she had
suffered a  stroke,  leaving half
of  her  body paralyzed.

The inc ident  brought immense
hardship to Anita  Devi 's  fami ly .
She was the pr imary earner ,
responsible  for  managing
household expenses,  inc luding
grocer ies ,  her  chi ldren's
educat ion,  and other
necessit ies .  Anita  Devi 's
husband worked c leaning
sept ic  tanks,  but  most  of  h is
earnings were spent on a lcohol
and gambl ing.  

A n i t a  D e v i ,  a  r e s i d e n t  o f
B a b h n a u l  v i l l a g e  i n  R o h t a s
d i s t r i c t ,  B i h a r ,  w a s  i n v o l v e d  i n
t h e  h a z a r d o u s  p r a c t i c e  o f
m a n u a l  s c a v e n g i n g .  L i k e
c o u n t l e s s  o t h e r s ,  h e r  d a y
b e g a n  e a r l y  i n  t h e  m o r n i n g  a s
s h e  m a d e  h e r  r o u n d s  c l e a n i n g
d r y  t o i l e t s  i n  s e v e r a l
h o u s e h o l d s .  F o r  y e a r s ,  A n i t a
D e v i ' s  d a i l y  r o u t i n e  i n v o l v e d
c a r r y i n g  h u m a n  w a s t e  o n  h e r
h e a d  i n  a  m e t a l  b a s k e t  a n d
d i s p o s i n g  o f  i t  a t  a  d i s t a n t
l o c a t i o n ,  a  t a s k  t h a t  e x p o s e d
h e r  t o  n o t  o n l y  p h y s i c a l  h e a l t h
r i s k s  b u t  a l s o  d e e p  s o c i a l
s t i g m a .

O n e  d a y ,  w h i l e  o n  h e r  u s u a l
r o u n d s ,  A n i t a  D e v i  s t a r t e d  t o
f e e l  d i z z y  a f t e r  f i n i s h i n g  w o r k
i n  t h r e e  h o u s e h o l d s .  S h e  w a s
c a r r y i n g  a  b a s k e t  o f  h u m a n
w a s t e  o n  h e r  h e a d  w h e n  s h e
s u d d e n l y  c o l l a p s e d  i n  t h e
m i d d l e  o f  t h e  r o a d .  A s  s h e  f e l l ,
t h e  c o n t e n t s  o f  t h e  b a s k e t
s p i l l e d  o v e r  h e r  e n t i r e  b o d y .  

D e s p i t e  h e r  e v i d e n t  d i s t r e s s ,
l y i n g  i n  p a i n  o n  t h e  g r o u n d ,  n o  

C a s e  s t o r y :  A N I T A  d e v i *

n a m e  c h a n g e d  t o  p t o t e c t  i d e n t i t y*
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A n i t a  D e v i  h a d  t w o  d a u g h t e r s :
M a d h u r i ,  a g e d  1 3 ,  w h o  w a s  i n
6 t h  g r a d e ,  a n d  S h r e y a ,  a g e d
1 2 ,  w h o  s t u d i e d  i n  5 t h  g r a d e  a t
a  l o c a l  g o v e r n m e n t  s c h o o l .  T h e
f a m i l y ’ s  f i n a n c i a l  s i t u a t i o n
w o r s e n e d  a s  A n i t a  D e v i ,  n o w
p a r a l y z e d ,  c o u l d  n o  l o n g e r
c o n t i n u e  h e r  w o r k .  H e r
d a u g h t e r s ,  w h o  h a d  o f t e n  s e e n
h e r  s t r u g g l e ,  w e r e  d e v a s t a t e d .
T h e y  h a d  a l w a y s  t o l d  t h e i r
m o t h e r ,  " W e  w i l l  s t u d y  h a r d ,
g e t  g o o d  j o b s ,  a n d  f r e e  y o u
f r o m  t h i s  w o r k . "

*

*

F a c e d  w i t h  t h e  g r i m  r e a l i t y  o f
t h e i r  s i t u a t i o n ,  M a d h u r i ,  t h e
e l d e r  d a u g h t e r ,  m a d e  t h e
d i f f i c u l t  d e c i s i o n  t o  d r o p  o u t
o f  s c h o o l  t o  t a k e  o v e r  h e r
m o t h e r ' s  j o b .  A t  o n l y  1 3  y e a r s
o l d ,  s h e  u n d e r s t o o d  t h a t
w i t h o u t  h e r  m o t h e r ’ s  i n c o m e ,
t h e  f a m i l y  w o u l d  n o t  b e  a b l e  t o
s u r v i v e .  D e s p i t e  h e r  y o u n g
a g e ,  M a d h u r i  t o o k  o n  t h e  s a m e
d e g r a d i n g  t a s k  o f  m a n u a l
s c a v e n g i n g  t h a t  h e r  m o t h e r
h a d  d o n e  f o r  y e a r s .

O r g a n i z a t i o n s  l i k e  S A S L N ,  i n
c o l l a b o r a t i o n  w i t h  o t h e r
n s t i t u t i o n s ,  c a m e  f o r w a r d  t o  

provide f inancia l  ass istance
for  Anita  Devi ’s  medical  is
a l lowed her  to receive some
treatment.  Although the fund
care,  her  condit ion did not
improve to the point  where
she could resume work.  The
loss of  Anita  Devi ’s  abi l i ty  to
earn and Madhur i 's  need to
abandon her  educat ion to
support  the fami ly  h ighl ighted
the entrenched cycle of
poverty and marginal izat ion
faced by manual  scavengers .

Anita  Devi ’s  case is  a  poignant
example of  the physical ,
socia l ,  and economic tol l  that
manual  scavenging cont inues
to inf l ict  on marginal ized
communit ies  in  India .  Despite
government pol ic ies  a imed at
el iminat ing manual
scavenging,  the pract ice
pers ists ,  perpetuat ing a
vic ious cycle of  poverty ,  i l l
health ,  and socia l  exclus ion.
The burden of  th is  dangerous
and dehumaniz ing work often
fal ls  on women and chi ldren,
who,  l ike Madhur i ,  are forced
to abandon their  educat ion
and dreams for  a  l i fe  of  labor
and st igma.



The development of  modern,
hygienic  a lternat ives—
part icular ly  f lush toi lets
connected to eff ic ient  waste
management systems—can
great ly  reduce the demand for
manual  c leaning.  The
government’s  efforts  to
construct  f lush toi lets  under
in it iat ives l ike the Swachh
Bharat  Miss ion represent  a
s ignif icant  step forward,  but
there is  a  need for  further
expansion,  part icular ly  in  rura l
areas,  where dry latr ines are
more prevalent .  Improved
waste management systems,
inc luding sewage networks and
treatment plants ,  wi l l  a lso play
a cr i t ica l  ro le  in  ensur ing that
human waste is  handled in  a
safe and hygienic  manner
without  the need for  human
intervent ion.

Technological  Innovation
Technological  innovat ions
hold enormous potent ia l  to
address the chal lenges of
manual  scavenging.
Mechanized tools ,  such as
sewer c leaning machines,  can 
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R o l e  o f  S c i e n c e  a n d
T e c h n o l o g y  i n  E l i m i n a t i n g
M a n u a l  S c a v e n g i n g
T h e  e r a d i c a t i o n  o f  m a n u a l
s c a v e n g i n g  i n  I n d i a  r e q u i r e s  a
m u l t i f a c e t e d  a p p r o a c h ,  w i t h
s c i e n c e  a n d  t e c h n o l o g y
p l a y i n g  a  p i v o t a l  r o l e .  W h i l e
l e g i s l a t i o n  a n d  s o c i a l
i n i t i a t i v e s  h a v e  m a d e  s o m e
p r o g r e s s ,  t h e  p e r s i s t e n c e  o f
t h i s  i n h u m a n e  p r a c t i c e
h i g h l i g h t s  t h e  n e e d  f o r
i n n o v a t i v e  s o l u t i o n s ,
p a r t i c u l a r l y  i n  i n f r a s t r u c t u r e
a n d  t e c h n o l o g i c a l
a d v a n c e m e n t s .  A  c o m b i n a t i o n
o f  m o d e r n  s a n i t a t i o n  s y s t e m s ,
m e c h a n i z e d  c l e a n i n g  s o l u t i o n s ,
a n d  e f f e c t i v e  p o l i c y
e n f o r c e m e n t  c a n  c r e a t e  t h e
n e c e s s a r y  c o n d i t i o n s  f o r  t h e
c o m p l e t e  a b o l i t i o n  o f  m a n u a l
s c a v e n g i n g .

I n f r a s t r u c t u r e  D e v e l o p m e n t
O n e  o f  t h e  k e y  s t r a t e g i e s  f o r
e l i m i n a t i n g  m a n u a l  s c a v e n g i n g
i s  u p g r a d i n g  s a n i t a t i o n
i n f r a s t r u c t u r e .  M a n y  a r e a s
a c r o s s  I n d i a  s t i l l  r e l y  o n
o u t d a t e d  s y s t e m s ,  s u c h  a s  d r y
l a t r i n e s ,  t h a t  n e c e s s i t a t e
m a n u a l  i n t e r v e n t i o n  f o r
c l e a n i n g  h u m a n  w a s t e .
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r e p l a c e  m a n u a l  l a b o u r  i n
h a z a r d o u s  e n v i r o n m e n t s  l i k e
s e p t i c  t a n k s ,  s e w e r s ,  a n d
d r a i n s .  I n  r e c e n t  y e a r s ,
i n n o v a t i o n s  i n  r o b o t i c s  a n d
a u t o m a t e d  s y s t e m s  h a v e  m a d e
i t  p o s s i b l e  t o  c l e a n  t h e s e
w a s t e  m a n a g e m e n t  s y s t e m s
m o r e  e f f i c i e n t l y  a n d  s a f e l y .
R o b o t s  d e s i g n e d  t o  c l e a n
s e w e r s ,  f o r  i n s t a n c e ,  c a n
p e r f o r m  t a s k s  t h a t  p r e v i o u s l y
r e q u i r e d  h u m a n  s c a v e n g e r s  t o
e n t e r  t o x i c  a n d  d a n g e r o u s
s p a c e s .  M o r e o v e r ,  t h e  u s e  o f
m e c h a n i z e d  v e h i c l e s  f o r
e m p t y i n g  s e p t i c  t a n k s  c a n
e l i m i n a t e  t h e  n e e d  f o r  m a n u a l
s c a v e n g e r s  f r o m  t h e  e n t i r e
p r o c e s s .  P r i o r i t i z i n g  t h e
d e v e l o p m e n t  a n d  d e p l o y m e n t
o f  t h e s e  t e c h n o l o g i e s  i s
c r u c i a l  i n  e n s u r i n g  t h a t  n o
h u m a n  i s  f o r c e d  t o  c l e a n
h u m a n  w a s t e .

Robotic  machines have the
potent ia l  to transform the
sanitat ion sector  by making
the work more profess ional
and removing the st igma
associated with manual
scavenging.  Technology
elevates the status of  the
profess ion and provides
workers  with choices,  offer ing
pathways for  economic
development and educat ional
opportunit ies .  For  those who
choose to remain in  the
sanitat ion profess ion,  the use
of machines ensures the
dignity  of  labour ,  moving them
away from hazardous
condit ions.



Sewer Jetting and Flushing
Machines:  These jet-powered
devices are designed to c lear
obstruct ions and f lush sewers
clean.  They can pulver ize
col lected waste,  wastewater ,
and s ludge in  the sewer us ing
cutt ing blades that  penetrate
tough blockages.

Gas Detector Masks:  These
masks are equipped with
sensors  to detect  toxic  gas
concentrat ions,  such as
carbon monoxide,  hydrogen
sulf ide,  and methane.  They
can tr igger  a larms and work
with a  vent ing system to dra in
out  dangerous gases.
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E x i s t i n g  R o b o t i c  S c a v e n g e r s
a n d  C h a l l e n g e s
R o b o t i c  s c a v e n g e r  m a c h i n e s
r e p r e s e n t  a  c r u c i a l  s t e p
t o w a r d s  e l i m i n a t i n g  t h e  n e e d
f o r  h u m a n  l a b o u r  i n  h a z a r d o u s
w a s t e  m a n a g e m e n t ,
p a r t i c u l a r l y  i n  t a s k s  l i k e
c l e a n i n g  s e p t i c  t a n k s ,  s e w e r s ,
a n d  d r a i n s .  S e v e r a l  i n n o v a t i o n s
h a v e  e m e r g e d  i n  r e c e n t  y e a r s
t h a t  h a v e  a t t e m p t e d  t o  r e s o l v e
t h e  i s s u e .

S e w e r  D r a i n  J e t t i n g  T r u c k :
T h i s  t r u c k - m o u n t e d  m a c h i n e
u s e s  h i g h - p r e s s u r e  w a t e r  j e t s
t o  r e m o v e  b l o c k a g e s  s u c h  a s
g r e a s e ,  s a n d ,  a n d  o t h e r  d e b r i s
f r o m  p i p e s .  I t  i s  e f f e c t i v e  i n  a l l
w e a t h e r  c o n d i t i o n s .

Developed by Genrobotic, Bandicoot
is India’s first sewer-cleaning robot,
inspired by the design of a spider
(see figure 1). Bandicoot has two
structures. One is the robotic unit
with an arm and four legs that enters
the manhole and handles the cleaning
operation. The other is a control
panel unit that stays outside the 

manhole with the person controlling
or monitoring Bandicoot. Various
sensors help Bandicoot measure
different environmental parameters
like manhole dimensions, material and
chemicals inside the manhole,
humidity, temperature and so on. The
robotic arm has five degrees of
freedom with 360-degree 

BANDICOOT
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m o v e m e n t  c a p a c i t y .  A  b u c k e t
u n i t  o f  1 8  l i t r e s  c a p a c i t y  i s
a t t a c h e d  t o  c o l l e c t  w a s t e .

T h e  c l e a n i n g  p r o c e s s  c a n  b e
d o n e  i n  t w o  m o d e s :  a u t o m a t i c
o r  s e m i - a u t o m a t i c .  A u t o m a t i c
c l e a n i n g  c a n  b e  a p p l i e d  t o
s t a n d a r d  m a n h o l e s .  I t  i s
p o w e r e d  b y  a r t i f i c i a l
i n t e l l i g e n c e  ( A I )  p r o g r a m s
b a s e d  o n  d a t a  c o l l e c t e d  b y
s e n s o r s .  T h e  r o b o t i c  u n i t
m o v e s  i n s i d e  t h e  m a n h o l e  b y
i t s e l f  a n d  c l e a n s  o n  i t s  o w n .
F o r  n o n - s t a n d a r d  m a n h o l e s ,
t h e  s e m i - a u t o m a t i c  c o n t r o l  i s
b r o u g h t  i n t o  p l a y .  T h e  h u m a n
b e i n g  c o n t r o l l i n g  t h e  r o b o t  c a n  

use the control  panel  that  has
a display screen to posit ion
Bandicoot ins ide the manhole.
Cleaning is  done
automatical ly .

I t  comes in  d ifferent  vers ions,
ranging from basic  to
advanced models  with s ix
cameras.  Pr iced between ₹25-
₹35 lakh,  i t  has been deployed
in states l ike Kerala ,  Tami l
Nadu,  Andhra Pradesh,
Gujarat ,  and Haryana.  The
company provides one week
of tra in ing for  manual
scavengers ,  ensur ing the user
interface is  s imple and easy to
operate.

Figure 1: Bandicoot
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D e v e l o p e d  b y  C h e n n a i - b a s e d
s t a r t - u p  S o l i n a s ,  H o m o S E P  i s  a
s e p t i c  t a n k  c l e a n i n g  p r o d u c t
a s  s h o w n  i n  f i g u r e  2 .  T h e  s t a r t -
u p  h a s  b u i l t  a  c o m p l e t e  e n d -
t o - e n d  w a t e r  s a n i t a t i o n
m a n a g e m e n t  s y s t e m  w h i c h
i n c l u d e s  a  m i x  o f  h a r d w a r e
d e v i c e s  a n d  a  s o f t w a r e
p l a t f o r m .

I t  h a s  a  m u l t i p l e  b l a d e  s y s t e m
t h a t  m i x e s  t h e  s l u d g e ,  a
c a m e r a ,  a n d  a  s u c t i o n  p u m p
t h a t  g o e s  i n s i d e .  T h e  e n t i r e
s y s t e m  i s  c o n t r o l l e d  b y  a
r e m o t e  c o n t r o l l e d  j o y s t i c k .  A t
t h e  c l i c k  o f  a  b u t t o n  t h e
s u c t i o n  p u m p  c a n  t r a n s f e r
e v e r y t h i n g  i n t o  t h e  t a n k
t h r o u g h  a  p i p e .  T h e  m a c h i n e  i s
d e s i g n e d  t o  f i t  n a r r o w  l a n e s ,  

comparable to the width of  an
auto-r ickshaw.  The robot
typical ly  runs on the engine of
the pr ime mover ,  such as  an
auto-r ickshaw,  making i t
energy-eff ic ient  and pract ica l
for  use in  var ious sett ings.

With customisat ions avai lable
based on the need,  HomoSEP
is  pr iced between ₹ 15-₹40
lakh and is  current ly  being
used in  states l ike Bihar ,
Rajasthan,  Uttar  Pradesh,  and
several  southern states .
Sol inas provides tra in ing and
support ,  with  manuals
avai lable in  mult ip le
languages.  A Sol inas
representat ive stays on-s ite
for  a  month after  insta l lat ion
to ass ist  with any issues.

Figure 2: HomoSEP

HomoSEP
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D e v e l o p e d  b y  K a m - A v i d a ,  a s
s h o w n  i n  f i g u r e  3 ,  t h e  t r u c k
c h a s s i s - m o u n t e d  j e t t i n g  c u m
g r a b  c u m  r o d d i n g  u n i t  i s
c a p a b l e  o f  s i m u l t a n e o u s l y  o r
i n d e p e n d e n t l y  d e - s i l t i n g  s e w e r
m a i n s  u p  t o  2 0  m e t e r s  d e e p
t h r o u g h  p o w e r  j e t t i n g  a n d  

s iphoning of  s i l t  and debr is
us ing h igh vacuum f low.  I t  can
also transport  the extracted
waste to a  designated disposal
s i te ,  where i t  can be emptied
either  by gravity  or  through
tank t ipping.  And the chamber
extends up to 20 feet  without
the need for  human entry .

Figure 3: KAMJET-GR

KAMJET-GR:
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D e v e l o p e d  b y  a  B e n g a l u r u -
b a s e d  c o m p a n y ,  A j a n t h a
T e c h n o l o g i e s ,  t h i s  m a c h i n e
w a s  d e s i g n e d  b y  a  r e t i r e d
s p e c i a l i s t  f r o m  H i n d u s t a n
A e r o n a u t i c s  L t d  t o  c l e a r
b l o c k a g e s  e f f e c t i v e l y .

As shown in  f igure 4,  l ike a
crocodi le ,  i t  would swim the
sewer l ines ,  and c lean them of
s i l t  and blockages us ing i ts
robot ic  arm.

Figure 4: Sewer Croc

SEWER CROC

D e s p i t e  s i g n i f i c a n t
g o v e r n m e n t  i n v e s t m e n t s  i n
a d v a n c e d  t e c h n o l o g i e s ,
i n c l u d i n g  s p a c e  e x p l o r a t i o n
a n d  q u a n t u m  c o m p u t i n g ,  t h e
s a n i t a t i o n  s e c t o r  h a s  n o t
r e c e i v e d  c o m p a r a b l e
a t t e n t i o n .  S e p t i c  t a n k  c l e a n i n g
t e c h n o l o g y  r e m a i n s
u n d e r f u n d e d ,  r e f l e c t i n g
s y s t e m i c  i n e r t i a  a n d  a  l a c k  o f  .

pr ior i t izat ion by pol icymakers
This  d isconnect  between
innovat ion in  other  sectors
and the neglect  of  sanitat ion
technologies poses a
s ignif icant  chal lenge for  the
adoption of  robot ic  machines
in  waste management.
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T h e  a d o p t i o n  o f  r o b o t i c
s c a v e n g e r  m a c h i n e s ,  s u c h  a s
S o l i n a s ’  H o m o S E P ,  h o l d s  g r e a t
p r o m i s e  i n  e r a d i c a t i n g  m a n u a l
s c a v e n g i n g .  H o w e v e r ,  t h e
p r o c e s s  o f  s c a l i n g  u p  t h i s
t e c h n o l o g y  f a c e s  n u m e r o u s
c h a l l e n g e s ,  b o t h  s y s t e m i c  a n d
s o c i o - e c o n o m i c .  D u r i n g
d i s c u s s i o n s  w i t h  e x p e r t s ,
s e v e r a l  k e y  b a r r i e r s  w e r e
i d e n t i f i e d  t h a t  h i n d e r  t h e
w i d e s p r e a d  i m p l e m e n t a t i o n  o f
t h e s e  m a c h i n e s .

A  c r i t i c a l  b a r r i e r  l i e s  i n  t h e
g o v e r n m e n t  t e n d e r i n g
p r o c e s s .  C o n t r a c t s  f o r
s a n i t a t i o n  s e r v i c e s  a r e  o f t e n
a w a r d e d  t o  c o m p a n i e s  t h a t
c o n t i n u e  t o  e x p l o i t  m a n u a l
l a b o r .  T h e s e  c o m p a n i e s  p r o f i t
f r o m  p a y i n g  l o w  w a g e s  t o
s a n i t a t i o n  w o r k e r s ,  e v e n  w h e n
m a c h i n e s  l i k e  H o m o S E P  a r e
a v a i l a b l e .  T h i s  p r a c t i c e
u n d e r m i n e s  t h e  p o t e n t i a l  o f
t e c h n o l o g y  t o  r e p l a c e
d a n g e r o u s  m a n u a l  s c a v e n g i n g
p r a c t i c e s .  T o  a d d r e s s  t h i s ,  i t  

was suggested that
government contracts  must
st ipulate that  payments are
cont ingent on the actual  use
of approved mechanized
equipment,  prevent ing
cleaning companies from
exploit ing manual  labor  whi le
st i l l  being compensated.

One of  the s ignif icant
obstacles  is  the l imited
awareness about the existence
and benef its  of  robot ic
scavenging machines,  both
among the general  publ ic  and
within  the sanitat ion sector .
Without widespread
knowledge of  the technology,
sanitat ion workers  and
munic ipal  bodies remain
rel iant  on tradit ional ,
hazardous methods of  waste
removal .  Rais ing awareness
about the avai labi l i ty  and
potent ia l  of  these machines is
crucia l  for  their  adopt ion on a
larger  scale .



broader ,  more inc lus ive
approach.  Merely  providing
economic compensat ion or
a lternat ive employment
opportunit ies  is  insuff ic ient .  A
comprehensive support
system is  necessary ,  inc luding
ski l l  development programs to
help former manual
scavengers  transit ion into new
profess ions.  Addit ional ly ,
mental  health serv ices must
be provided to address the
psychological  trauma
associated with years  of
manual  scavenging.  Socia l
inc lus ion efforts  must  a lso
work to dismant le  the caste-
based discr iminat ion that
cont inues to st igmatize
sanitat ion workers .  Eradicat ing
the socia l  and cultura l  b iases
t ied to sanitat ion work is  key
to ensur ing that  manual
scavengers  are not  only  freed
from degrading labour  but  are
also re integrated into society
with d ignity  and respect .
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CONCLUSION
W h i l e  s c i e n c e  a n d  t e c h n o l o g y
c a n  o f f e r  s o l u t i o n s  t o  t h e
p r a c t i c a l  a s p e c t s  o f  m a n u a l
s c a v e n g i n g ,  t h e  e n f o r c e m e n t
o f  l a w s  r e m a i n s  e q u a l l y  c r i t i c a l .
T h e  e n f o r c e m e n t  o f  t h e
P E M S R  A c t  2 0 1 3  h a s  b e e n
i n c o n s i s t e n t .  T o  t r u l y  a d d r e s s
t h i s  i s s u e ,  s t r i n g e n t  m o n i t o r i n g
a n d  a c c o u n t a b i l i t y  m e c h a n i s m s
m u s t  b e  i n  p l a c e  t o  e n s u r e
c o m p l i a n c e .  T e c h n o l o g y  c a n
a s s i s t  i n  t h i s  a s p e c t  a s  w e l l ,
w i t h  t h e  u s e  o f  d i g i t a l  t o o l s  t o
t r a c k  a n d  r e p o r t  v i o l a t i o n s ,
a n d  e n s u r e  t h a t  r e s p o n s i b l e
p a r t i e s  a r e  h e l d  a c c o u n t a b l e .
G o v e r n m e n t  i n i t i a t i v e s  s h o u l d
a l s o  f o c u s  o n  e n s u r i n g  t h a t
s a n i t a t i o n  w o r k e r s  a r e
p r o v i d e d  w i t h  a d e q u a t e
t r a i n i n g  t o  o p e r a t e
m e c h a n i z e d  s y s t e m s  s a f e l y  a n d
e f f e c t i v e l y ,  r e d u c i n g  t h e
r e l i a n c e  o n  h u m a n  l a b o u r  i n
d a n g e r o u s  t a s k s .

B e y o n d  i n f r a s t r u c t u r e  a n d
p o l i c y ,  t h e  r e h a b i l i t a t i o n  o f
m a n u a l  s c a v e n g e r s  r e q u i r e s  a  
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