


About Insolation Energy Ltd. (INA Solar)
Creat ing a  susta inab le  fu ture  is  the  need o f  the  hour .  In  th is  essent ia l
journey towards env i ronmenta l  respons ib i l i t y ,  so lar  energy s tands a t
the fore f ront .  The duty  to  make eco-consc ious dec is ions to  c reate
c leaner ,  g reener  energy so lu t ions is  ours .
A BSE SME- l is ted Company,  Inso la t ion  Energy L imi ted ( INA Solar )
s tands as  Ind ia ’s  lead ing manufac turer  o f  H igh-Per formance So lar
Panels ,  Bat ter ies  & PCU.  Wi th  more than 7  years  o f  impeccab le
manufac tur ing  records ,  The company cur rent ly  opera tes  wi th  two
manufac tur ing  un i ts  located in  Ja ipur ,  whose combined product ion
capac i ty  is  1000 MW, which wi l l  increase to  4000 MW and a luminum
frame 12000 met r ic  tons annua l  capac i ty  by  2024-25 and there  are
p lans to  se t  up un i ts  o f  so lar  ce l l  manufac tur ing  a lso  for  1500 MW by
2025-26.
The company a lso  p lans to  in t roduce the la tes t  N-Type TOPCon
techno logy to  fu r ther  conso l ida te  the leadersh ip  in  the indust ry .  These
advancements  underscore  our  commi tment  to  innovat ion and growth in
renewable  energy.

A r ich  h is tory  o f  successfu l  opera t ions in  the indust ry ,  the  company
boasts  an impress ive  record  o f  more than 10,000 c l ien ts ,  more than
600 comple ted pro jec ts ,  and a  s t rong network  o f  more than 700
Channel  Par tners  across 100+ Dis t r ic ts .  
Fu l ly  equ ipped wi th  se l f -dr iven mach inery ,  ass is ted by  the la tes t
techno log ies ,  and overseen by  indust ry  exper ts ,  our  so lar  products
adhere to  a l l  in ternat iona l  and domest ic  s tandards l i ke  the ISO,  UL,
ALMM, CE,  BIS,  and more.  Dr iven by  a  commi tment  to  qua l i ty ,  we
focus on ach iev ing the per fec t  ba lance between des ign,  re l iab i l i t y ,  and
per formance.

Company has taken a  pos i t i ve  s tep in  the d i rec t ion  o f  fu l f i l l ing  our
Hon’b le  Pr ime Min is ter ’s  v is ion -  to  ach ieve Net -Zero  emiss ions in
Ind ia  by  the year  2070 through Make in  Ind ia  In i t ia t ive .  In  fu l f i l l ing  th is
v is ion,  INA Solar  has supp l ied  more than 700 MW of  modules  by
par t ic ipa t ing  in  key government  schemes l i ke  JJM,  SECI ,  PM Kusum
Yojana (A/B/C) ,  PM Surya Ghar  Yo jana,  BREDA,  HAREDA,  Rajas than
Roof top Pro jec ts ,  Gujara t  Roof top Pro jec ts ,  BSNL,  So lar  Park  and
more.



Background
Ind ia  has made s ign i f i cant  s t r ides  in  adopt ing so lar  energy as  a  key
source o f  renewable  power .  Wi th  a  ta rget  to  ach ieve 500 GW of
renewable  energy by  2030,  so lar  energy is  cent ra l  to  Ind ia 's  fu ture
energy landscape.  As o f  2024,  Ind ia  is  one o f  the  la rgest  so lar  markets
g loba l ly ,  w i th  mi l l ions  o f  so lar  pane ls  ins ta l led  across res ident ia l ,
commerc ia l ,  and u t i l i t y -sca le  app l ica t ions.  However ,  the  issue o f  so lar
pane l  waste  and recyc l ing  is  becoming increas ing ly  press ing,  as  so lar
pane ls  typ ica l ly  have a  l i fespan o f  25-30 years .

Whi le  so lar  pane ls  are  essent ia l  fo r  Ind ia ’s  energy fu ture ,  the  growing
vo lume of  used and end-of - l i fe  pane ls  w i l l  c reate  s ign i f i cant  cha l lenges
in  waste  management ,  env i ronmenta l  p ro tec t ion ,  and resource
recovery .  Given that  so lar  pane ls  conta in  va luab le  mater ia ls  l i ke
s i l i con,  s i l ver ,  and copper ,  and harmfu l  mater ia ls  such as  cadmium,  the
proper  recyc l ing  o f  these pane ls  is  c r i t i ca l  to  reduce env i ronmenta l
r isks  and conserve resources.

Ind ia  faces add i t iona l  cha l lenges due to  inadequate  in f ras t ruc ture  for
recyc l ing ,  the  need for  cos t -e f fec t ive  so lu t ions,  and a  lack  o f
awareness regard ing the env i ronmenta l  impact  o f  improper  d isposa l .

Problem Description
Develop a  pred ic t ive  f ramework  to  assess the fu ture  cha l lenges o f
so lar  pane l  waste  management  in  Ind ia  and propose v iab le ,  cos t -
e f fec t ive ,  and env i ronmenta l ly  sus ta inab le  so lu t ions for  so lar  pane l
recyc l ing .  Th is  shou ld  cons ider  the Ind ian contex t ,  inc lud ing soc io-
economic  cond i t ions ,  techno log ica l  l im i ta t ions ,  and po l icy  f rameworks .

Your  approach shou ld  address the fo l lowing areas:

Company ’s  success is  a  symbol  o f  the  t rus t  o f  the  indust ry  and i ts
customers  in  our  capab i l i t ies .  Wi th  an unwaver ing commi tment  to
innovat ion in  the energy sector ,  we pr io r i t i ze  customer  sat is fac t ion  to
the fu l les t .  Wi th  company ’s  mot to  be ing "Together  We Shine ' ' ,  they
st rong ly  be l ieve in  shar ing the i r  successes wi th  a l l  s takeho lders  and
cons is tent ly  invest  in to  innovat ion to  c reate  h igh per formance products
that  cont r ibu te  to  a  more energy-e f f ic ien t  wor ld .



Prediction of Recycling Challenges in India
Growth in  Solar  Panel  Waste:  Est imate  the fu ture  vo lume of  so lar
pane l  waste  in  Ind ia ,  cons ider ing the nat iona l  so lar  ins ta l la t ion
targets ,  cur rent  so lar  pane l  adopt ion ra tes ,  and the expected
l i fespan o f  ex is t ing  pane ls .

Recycl ing Infrastructure:  Ident i fy  gaps in  the cur rent  so lar  pane l
recyc l ing  in f ras t ruc ture  in  Ind ia  and pred ic t  cha l lenges re la ted to
recyc l ing  e f f ic iency,  sca lab i l i t y ,  and cost .

Transportat ion and Logist ics:  Pred ic t  cha l lenges re la ted to  the
co l lec t ion  and t ranspor ta t ion  o f  end-o f - l i fe  pane ls ,  espec ia l ly  in
rura l  o r  remote reg ions where most  so lar  pane ls  are  dep loyed.

Pol lut ion and Contaminat ion:  Assess the env i ronmenta l  r isks
posed by  the improper  d isposa l  or  non- recyc l ing  o f  so lar  pane ls ,
inc lud ing the re lease o f  harmfu l  chemica ls  such as  cadmium,  lead,
or  tox ic  by-products  that  can contaminate  so i l  and water .

Resource Recovery:  Ident i fy  the  key mater ia ls  in  so lar  pane ls  that
cou ld  be rec la imed,  such as  s i l i con,  s i l ver ,  and copper ,  and assess
the i r  potent ia l  economic  va lue i f  recovered e f fec t ive ly .

Environmental Impact Assessment

Technological and Logistical Solutions
Innovat ive Recycl ing Methods :  Exp lore  advanced recyc l ing
techno log ies  (mechanica l ,  chemica l ,  and b io- recyc l ing)  su i tab le  fo r
the Ind ian market ,  and assess the i r  feas ib i l i t y  in  te rms o f  cos t ,
sca lab i l i t y ,  and energy e f f ic iency.

Local ized Recycl ing Uni ts :  Propose so lu t ions for  decent ra l ized
recyc l ing  centers  in  both  urban and rura l  a reas,  inc lud ing
communi ty -based in i t ia t ives  that  can he lp  address loca l  waste
management  issues.

Role of  Digi ta l  Technologies :  Exp lore  the use o f  techno log ies
such as  AI ,  IoT,  and mach ine learn ing to  t rack ,  moni tor ,  and
opt imize the so lar  pane l  waste  management  process across Ind ia .



Policy and Economic Recommendations

  Circular  Models :  Propose a  c i rcu lar  economy approach for  the
Ind ian so lar  indust ry ,  where so lar  pane l  components  are
reprocessed and reused in  the product ion  o f  new pane ls  or  o ther
products .  Cons ider  the ro le  o f  loca l  indust r ies  and supp ly  cha ins  in
th is  process.

Government  and Industry  Col laborat ion :  Suggest  ways for  Ind ian
manufac turers ,  government  agenc ies ,  and o ther  s takeho lders  to
co l labora te  in  promot ing recyc l ing  programs,  such as  Extended
Producer  Respons ib i l i t y  (EPR) ,  incent ives  for  recyc l ing ,  and set t ing
up a  nat iona l  recyc l ing  f ramework .

Circular Economy in the Indian Solar
Industry

Regulat ions and Standards :  Propose the deve lopment  or
s t rengthen ing o f  regu la t ions and po l ic ies  for  so lar  pane l  d isposa l
and recyc l ing  in  Ind ia ,  inc lud ing EPR,  mandatory  recyc l ing  quotas ,
or  cer t i f i ca t ion  schemes for  recyc l ing  centers .

Cost-Benef i t  Analysis :  Conduct  an ana lys is  o f  the  costs  invo lved
in  es tab l ish ing a  nat ionwide so lar  pane l  recyc l ing  in f ras t ruc ture  and
compare th is  w i th  the long- term env i ronmenta l  and economic
benef i ts ,  such as  job  creat ion ,  resource conservat ion ,  and po l lu t ion
reduct ion .

Incent ives for  Manufacturers :  Recommend po l icy  measures that
incent iv ize  manufac turers  to  produce more recyc lab le  so lar  pane ls ,
such as  tax  breaks,  subs id ies ,  or  indust ry  cer t i f i ca t ions that
emphas ize susta inab i l i t y .



Key Deliverables

Objective
The goa l  o f  th is  pro jec t  is  to  deve lop sca lab le ,  sus ta inab le ,  and
economica l ly  v iab le  so lu t ions for  the  recyc l ing  o f  so lar  pane ls  in  Ind ia .
The so lu t ion  shou ld  address both  the techno log ica l  and in f ras t ruc tura l
gaps in  the cur rent  sys tem,  wh i le  a lso  incorpora t ing  po l icy  f rameworks
that  can dr ive  indust ry -wide changes.  

U l t imate ly ,  the  a im is  to  make so lar  energy t ru ly  sus ta inab le
throughout  i ts  l i fecyc le ,  reduc ing waste ,  conserv ing va luab le
resources,  and min imiz ing env i ronmenta l  impacts  in  Ind ia .

Predict ion Model :  A  data-dr iven model  to  pred ic t  the  growth o f  so lar
pane l  waste  in  Ind ia ,  incorpora t ing  fac tors  l i ke  ins ta l la t ion  ra tes ,
pane l  l i fespan,  and potent ia l  recyc l ing  capac i ty .

Recycl ing Solut ion Proposals :  A  repor t  o r  pro to type deta i l ing
innovat ive  and feas ib le  so lar  pane l  recyc l ing  so lu t ions spec i f i c  to  the
Ind ian contex t ,  inc lud ing cost -e f fec t ive  methods,  log is t ica l  so lu t ions ,
and techno log ica l  in tervent ions.

Environmental  Impact  Report :  An ana lys is  o f  the  potent ia l
env i ronmenta l  r isks  posed by  improper  d isposa l  o f  so lar  pane ls ,  w i th
recommendat ions for  mi t iga t ion  s t ra teg ies .

Pol icy Roadmap :  A  set  o f  recommendat ions for  the  Ind ian
government  and so lar  indust ry  s takeho lders  on po l ic ies ,  regu la t ions,
and s t ra teg ies  to  improve so lar  pane l  recyc l ing  and encourage a
c i rcu lar  economy.

Expected Outcomes
A deta i led  repor t  and presenta t ion  compr is ing o f :  
•  Comprehens ive unders tand ing o f  the  cha l lenges and r isks  assoc ia ted
wi th  so lar  pane l  waste  in  Ind ia .
•  Prac t ica l  and innovat ive  so lu t ions for  e f f i c ien t  so lar  pane l  recyc l ing ,
adapted to  the Ind ian soc io-economic  and techno log ica l  landscape.
•  Cont r ibu t ions to  po l icy  deve lopment  that  encourage the adopt ion o f
susta inab le  prac t ices  and a  c i rcu lar  economy for  the  so lar  indust ry  in
Ind ia .
•  Recommendat ions for  bu i ld ing the necessary  in f ras t ruc ture  to  suppor t
so lar  pane l  recyc l ing  and resource recovery  on a  nat iona l  sca le .



Criteria Description Score

1. Problem
Understanding &
Background

Depth of understanding of the solar panel
recycling challenges in India. Does the student
adequately explore the context, including socio-
economic, technological, and environmental
factors?

10

2. Prediction of
Recycling
Challenges

Quality and accuracy of predictive model for solar
panel waste volume in India. Are the assumptions,
factors, and methodologies used clear and
robust? How well are future challenges
predicted?

10

3. Environmental
Impact
Assessment

Thoroughness of the analysis regarding
environmental risks posed by improper disposal
of solar panels (toxicity, contamination). Quality of
recommendations for mitigating environmental
impact.

10

4. Technological
Solutions

Innovative and feasible solutions for recycling
(mechanical, chemical, bio-recycling). Evaluation
of the technologies’ scalability, cost-efficiency, and
potential for implementation in India.

20

5. Logistical
Solutions &
Transportation

Analysis of challenges related to the logistics of
collection, transportation, and recycling of panels,
especially in rural or remote areas. Proposals for
decentralized solutions.

10

6. Circular
Economy
Framework

Design of a circular economy model specific to
the Indian solar industry. Focus on reprocessing,
reusing materials, and minimizing waste.
Feasibility and potential impact of proposed
models.

10

Evaluation Matrix



Criteria Description Score

7. Policy and
Regulatory
Recommendations

Strength of policy recommendations for
improving solar panel recycling (EPR,
regulations, incentives). Are the proposed
policies practical and aligned with India's
existing frameworks?

10

8. Cost-Benefit
Analysis

Depth of the economic analysis, including cost
of infrastructure vs. long-term benefits such as
job creation, resource conservation, and
pollution reduction. Realism and accuracy of
analysis.

10

9. Feasibility of
Implementation

Viability of the proposed solutions in terms of
infrastructure, financial feasibility, and
scalability across the country, particularly in
rural and remote areas.

10


