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Globally, the transition to clean energy is accelerating to reduce emissions and mitigate the effects of 
climate change. At the forefront of this effort is expanding renewable energy (RE) to help decarbonise 
the electricity grid. India has witnessed a significant transformation in its energy sector, with installed RE 
capacity increasing from 58 GW in 2010-11 to 228.2 GW as of March 2025, making it the fourth-largest in 
the world in terms of installed RE capacity1. This expansion aligns with the country’s ambitious RE target of 
achieving 500 GW from non-fossil sources by 20302. 

Solar and Wind energy dominate India’s RE landscape, accounting for 61 percent and 29 percent of the 
total installed RE capacity (excluding large hydropower plants), respectively. Solar energy has played a 
dominant role in India’s renewable expansion, increasing from 7.1 GW in 2015-161 to 105.6 GW in 2024-25, 
making it the fastest-growing segment3. The highest annual capacity addition was recorded in 2024-25, 
with 23.83 GW installed, as shown in Figure 1, demonstrating India’s rapid solar expansion.
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Figure 1: Yearly addition of solar energy capacity from 2015-16 to 2024-25 

1	 https://iced.niti.gov.in/
2	 https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2073038
3	 https://iced.niti.gov.in/
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Ground mounted Solar energy plants constitute the most widely adopted solar technology in India, reflected 
by their majority share in installed capacity of solar energy. It involves large-scale solar farms (minimum 
capacity 5 MW) set up on land, often in high-radiation areas such as Rajasthan and Gujarat. Ground 
mounted solar projects have contributed significantly to India’s overall solar capacity and are expected 
to remain a key deployment model in the future. The current installed capacity of ground mounted solar 
stands at 76.94 GW, while the total estimated potential is 749 GW, indicating that nearly 90 percent of the 
potential remains untapped, as shown in Figure 2. Rajasthan leads with 23.08 GW of installed capacity, 
followed by Gujarat (11.71 GW), Karnataka (8.48 GW), and Tamil Nadu (8.57 GW).
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Figure 2: State-wise ground mounted solar capacity and potential

Other states, including Maharashtra, Madhya Pradesh, and Uttar Pradesh, also contribute substantially 
to ground mounted solar capacity. Despite this, vast untapped potential remains, particularly in states 
like Rajasthan (142.3 GW), Maharashtra (64.3 GW), and Madhya Pradesh (61.7 GW), presenting immense 
opportunities for future expansion. The government has also been providing support for increased 
adoption of ground mounted solar energy via setting up of solar parks, through provisions outlined in PM-
KUSUM (Component-A), bidding trajectory for projects, and the introduction of PLI for enhanced domestic 
manufacturing of solar modules to bring down the project cost. 

Agri-photovoltaics (AgriPV) is also an emerging typology of ground mounted solar projects, which is 
being implemented in the country, on a pilot scale. Under AgriPV, farmers can install ground mounted 
solar plants, at a slightly raised height, for agriculture activities to take place under the solar modules, 
generating dual income for farmers- income from agricultural activities and revenue from solar energy 
generated. A few research reports also suggest increased crop yield while deploying AgriPV on a farmland. 
Through still in its early stages, AgriPV has the potential to optimise land use and increase renewable 
energy generation in rural areas. The total estimated AgriPV potential in India ranges from 3,156 MW to 
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13,803 MW, with an average of ~8480 MW. Figure 3 showcases the leading states with high AgriPV potential 
- Maharashtra (1078.8 MW), Uttar Pradesh (959 MW), Rajasthan (954 MW), and Punjab (953.4 MW). These 
states possess vast agricultural landscapes that can be leveraged for AgriPV expansion, enabling dual 
land use and increasing farmer incomes.
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Figure 3: AgriPV potential across India4

This report captures the issues highlighted by various government implementing agencies, utility-scale 
solar developers, and Original Equipment Manufacturers (OEMs), including possible solutions, which shall 
lead to increased deployment of ground mounted solar projects, aiding India’s goal of achieving 50 
percent non-fossil fuel energy by 2030.

4	 https://beta.cstep.in/staaidev/assets/manual/APV.pdf
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2. Policy Landscape
As the urgency to combat climate change grows, effective policy and regulatory frameworks play a crucial 
role in accelerating the shift to cleaner energy. Clear guidelines, incentives, and stable regulations help de-
risk investments, attracting both domestic and global players to drive RE and energy storage deployment 
and progress toward Net-Zero Emissions. 84 percent of global utility-scale renewable capacity growth 
from 2024-2030 is expected to be policy-driven5. Well-defined policies not only set long-term targets but 
also create investor confidence by ensuring clarity in implementation.

India’s RE landscape has evolved through continuous policy adaptation at both  national and state levels. 
These reforms are now expanding to address storage integration, ensuring smoother grid balancing 
and higher RE penetration, positioning the country to achieve its target of 50 percent cumulative electric 
power capacity from non-fossil fuel sources by 20306. This section highlights key national-level policy 
and regulatory initiatives for enhanced adoption of ground mounted solar PV, followed by a comparative 
analysis of policies across 10 Indian states7 that together represents over 72 percent of the country’s 
renewable energy potential.

 2.1  National Level Initiatives
Table 1 captures the key national-level policy initiatives that have been introduced to promote ground 
mounted solar PV projects. The initiatives have been described based on their key features, financial 
layout, expected impact, and implementation timeline. While the government has launched various key 
measures for increased adoption of ground mounted solar PV, no such initiatives have been taken for 
promotion of AgriPV projects in India.

Table 1: National level policy provisions

Initiative Objective Key Features Financial 
Support

Impact 
(Achieved/
Expected)

Implementa-
tion Timeline

RE Tendering 
Trajectory

Tendering of 40 GW8  
of solar projects 
every year from 
2023-24 to 2027-28

Selection of 4 Renewable Energy 
Implementing Agencies (REIA) 
for tendering, namely, SECI, 
NTPC, NHPC, and SJVN.

Bids for trajectory may consist 
of vanilla solar, solar-wind 
hybrid, round-the-clock (RTC) 
renewable energy power

NA
In FY 2023-24, 
69 GW9 of RE 
capacity was 
tendered

Since 2023

TBCB 
Guidelines10 

Procurement of 
renewable energy 
in a transparent, 
competitive, and 
cost-effective 
manner

Transparent L1 energy tariff 
discovery via competitive 
bidding.

Promotes competition and 
efficiency in the power sector.

NA NA Since July 2023

5	 https://iea.blob.core.windows.net/assets/17033b62-07a5-4144-8dd0-651cdb6caa24/Renewables2024.pdf
6	 https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2073038#:~:text=The%20solar%20photovoltaic%20(PV)%20sector,the%20

end%20of%20the%20year.	
7	 States Studies- Andhra Pradesh, Gujarat, Rajasthan, Odisha, Tamil Nadu, Karnataka, Telangana, Uttar Pradesh, Maharashtra, 

Madhya Pradesh
8	  https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/10/202310051485142130.pdf
9	 Vasudha Analysis
10	 https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/10/20231005485636440.pdf
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Initiative Objective Key Features Financial 
Support

Impact 
(Achieved/
Expected)

Implementa-
tion Timeline

Green Energy 
Open Access 
Rules

Enable buyers to 
procur RE from any 
state

Open access for consumers with 
100 kW+ demand

NA

90.4% growth 
in open access 
capacity, 
reaching 18.7 
GW in FY2411 

Since 2022

PLI for Solar PV 
Manufacturing

Develop domestic 
high-efficiency 
solar PV module 
manufacturing 
ecosystem

Under Tranche-1, manufacturing 
is to be initiated from 
outsourced polysilicon.

Under Tranche-2, provision of 3 
manufacturing baskets, namely, 
PWCM, WCM, and CM

Under 
Tranche-
1, financial 
outlay of INR 
4500 crore12.

Under 
Tranche-
2, financial 
outlay of INR 
19,500 crore13 

8737 MW14  
capacity 
awarded under 
Tranche-1.

39,600 MW15  
capacity 
awarded under 
Tranche-2

Tranche-1 was 
notified in April 
2021.

Tranche-2 
was notified in 
September 2022

Approved List 
of Models & 
Manufacturers 
(ALMM)

Ensures reliable and 
high-quality power is 
being generated and 
injected into the grid

ALMM certification is necessary 
for developers to participate in 
government-tendered projects

NA

91.268 GW16  
of solar PV 
manufacturing 
capacity listed 
under ALMM

Since 2019

PM-KUSUM 
(Component-A)

10 GW of 
Decentralised 
Ground / Stilt 
Mounted Grid 
Connected Solar

Developers can commission 
a capacity of 500-2000 kW 
on individual farmers, groups 
of farmers, cooperatives, 
panchayats, Farmer Producer 
Organisations, and Water User 
associations’ land

Procurement 
Based 
Incentive 
(PBI) to the 
DISCOMs at 
40 paise/kWh 
or INR 6.60 
lakhs/MW/
year17  for 5 
years from the 
Commercial 
operation 
date, 
whichever is 
lower

587.03 MW 
commissioned 
out of 10,000 
MW18

Since 2019

RPO Trajectory

Obligated entities 
such as, State/
DISCOM are 
mandated to 
purchase19 RE from 
Developers

Obligated entities must 
meet 43.33%  of their energy 
requirement by 2029-30

NA

DISCOMS 
are actively 
procuring RE to 
meet the RPO 
targets

Since 2016

ISTS Waiver20  for 
Solar projects

Reduce transmission 
costs for RE projects

100% waiver of ISTS charges for 12 
years for projects commissioned 
till 30th June, 2025. 

For projects commissioned post 
this date, partial charges shall 
be levied

Waiver 
extended 
to projects 
commissioned 
till June 2025

Lower tariff for 
RE projects Since 2016

11	 https://ieefa.org/sites/default/files/2024-12/Impact%20of%20Green%20Energy%20Open%20Acess_Dec2024.pdf
12	 https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/08/2023080898.pdf
13	 https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2023/08/2023080863.pdf
14	 https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1911380
15	 https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1911380
16	 https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2025/04/20250421823869730.pdf
17	 https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1989815
18	 https://pmkusum.mnre.gov.in/#/landing#state-wise-details
19	  https://powermin.gov.in/sites/default/files/Renewable_Purchase_Obligation_and_Energy_Storage_Obligation_Trajecto-

ry_till_2029_30.pdf
20	 https://powermin.gov.in/sites/default/files/Waiver_of_Inter_State_Transmission_Charges_on_transmission_of_the_electric-

ity_generated_from_solar_and_Orders.pdf
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Initiative Objective Key Features Financial 
Support

Impact 
(Achieved/
Expected)

Implementa-
tion Timeline

Solar Parks & 
Ultra Mega Solar 
Power Projects21 

Develop utility-
scale solar parks 
with plug-and-play 
infrastructure

40 GW by 2025-26.

Individual plant capacity should 
be more than 500 MW

Minimum INR 
12 lakh/MW 
or 30% of the 
project cost 
to SPPD for 
development 
of internal 
infrastructure.

Rs 8 lakh/MW 
or 30% of the 
project cost to 
the CTU/STU 
for creation 
of external 
transmission 
infrastructure

Facilitates 
large-scale 
solar capacity 
addition

2014-15 to 
2025-26

 2.2  State Policy Provisions
A comparative analysis of utility-scale solar policies across ten leading Indian states reveals a broad 
alignment with national targets but considerable variation in the depth and quality of policy support 
mechanisms. While many states, such as Karnataka, Madhya Pradesh, and Uttar Pradesh, have set clear 
MW-level targets, others like Gujarat, Andhra Pradesh, and Telangana embed solar deployment within 
broader RE ambitions without standalone solar targets, potentially impacting clarity for investors.

Land acquisition emerges as a relatively well-supported area, with most states—Maharashtra, 
Rajasthan, Andhra Pradesh, and Odisha - providing access to government land at concessional rates 
or through facilitative mechanisms like land banks. The single-window clearance mechanism has also 
been recognised as a key enabler, with states like Gujarat, Uttar Pradesh, and Andhra Pradesh actively 
implementing online portals to streamline project approvals. 

Overall, while most states have laid foundational policy frameworks for utility-scale solar, the effectiveness 
lies in the implementation detail, particularly in land facilitation, grid readiness, banking flexibility, and 
unified clearance systems. Uniformity and predictability in these domains can significantly accelerate 
India’s solar deployment trajectory. However, it is important to note that there are no AgriPV enabling 
policies at the state-level. Table 2 provides us with a comprehensive view of the policy provisions for 
ground mounted solar PV in state-specific policies. 

21	 https://mnre.gov.in/en/development-of-solar-parks-and-ultra-mega-solar-power-projects/#:~:text=Under%20the%20
scheme%2C%20the%20Ministry,Detailed%20Project%20Report%20(DPR
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27

)

G
ov

er
nm

en
t l

an
d 

to
 b

e 
le

as
ed

 th
ro

ug
h 

KR
ED

L; 
KR

ED
L 

to
 m

ai
nt

ai
n 

a 
la

nd
 

ba
nk

 a
nd

 fa
ci

lit
at

e 
la

nd
 

al
lo

tm
en

t t
o 

de
ve

lo
pe

rs

KP
TC

L 
an

d 
ES

C
O

M
s 

ar
e 

re
sp

on
si

bl
e 

fo
r d

ev
el

op
in

g 
re

qu
ire

d 
gr

id
 in

fr
as

tr
uc

tu
re

; 
de

ve
lo

pe
rs

 a
re

 to
 s

ub
m

it 
ev

ac
ua

tio
n 

pr
op

os
al

s 
ea

rly
 

in
 p

la
nn

in
g.

 
D

ev
el

op
er

s 
ca

n 
co

ns
tr

uc
t 

ev
ac

ua
tio

n 
lin

es
; K

PT
C

L/
ES

C
O

M
s 

to
 s

up
po

rt
 

in
te

rc
on

ne
ct

io
n 

at
 

de
si

gn
at

ed
 p

oo
lin

g 
su

bs
ta

tio
ns

Ba
nk

in
g 

al
lo

w
ed

 fo
r c

ap
tiv

e 
an

d 
th

ird
-p

ar
ty

 s
al

es
; 

se
tt

le
m

en
t a

t t
he

 e
nd

 o
f 

th
e 

fin
an

ci
al

 y
ea

r; 
no

 c
ar

ry
 

fo
rw

ar
d 

pe
rm

itt
ed

Ex
em

pt
io

n 
fr

om
 e

le
ct

ric
ity

 
ta

x 
fo

r c
ap

tiv
e 

an
d 

se
lf-

co
ns

um
pt

io
n;

 
co

nc
es

si
on

al
 w

he
el

in
g 

an
d 

ba
nk

in
g 

ch
ar

ge
s;

 s
ta

m
p 

du
ty

 c
on

ce
ss

io
ns

KR
ED

L 
is

 d
es

ig
na

te
d 

as
 th

e 
si

ng
le

-w
in

do
w

 c
le

ar
an

ce
 

ag
en

cy
 fo

r u
til

ity
-s

ca
le

 
so

la
r p

ro
je

ct
s
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Parameter
D

ep
lo

ym
en

t T
ar

ge
t 

(M
W

) (
se

gm
en

t w
is

e)
La

nd
 A

cq
ui

si
tio

n 
Su

p-
po

rt
Po

w
er

 E
va

cu
at

io
n

Ba
nk

in
g

In
ce

nt
iv

es
Si

ng
le

 W
in

do
w

 C
le

ar
-

an
ce

 M
ec

ha
ni

sm

Madhya Pradesh

20
,0

00
 M

W
 o

f s
ol

ar
 c

ap
ac

ity
 

ta
rg

et
ed

 b
y 

20
30

G
ov

er
nm

en
t l

an
d 

w
ill

 b
e 

al
lo

tt
ed

 o
n 

le
as

e 
fo

r 3
0 

ye
ar

s 
fo

r R
E 

pr
oj

ec
ts

; p
riv

at
e 

la
nd

 a
cq

ui
si

tio
n 

w
ill

 b
e 

su
pp

or
te

d 
vi

a 
fa

ci
lit

at
io

n

Ev
ac

ua
tio

n 
to

 b
e 

en
su

re
d 

vi
a 

in
tr

a-
st

at
e 

an
d 

in
te

r-
st

at
e 

tr
an

sm
is

si
on

 n
et

w
or

ks
; 

M
PP

TC
L 

to
 c

oo
rd

in
at

e 
fo

r g
rid

 c
on

ne
ct

iv
ity

 a
nd

 
in

fr
as

tr
uc

tu
re

En
er

gy
 b

an
ki

ng
 a

llo
w

ed
 fo

r 
ca

pt
iv

e 
an

d 
op

en
 a

cc
es

s 
co

ns
um

er
s 

up
 to

 3
0%

 o
f 

th
ei

r m
on

th
ly

 g
en

er
at

io
n

Ex
em

pt
io

n 
fr

om
 e

le
ct

ric
ity

 
du

ty
 a

nd
 c

es
s 

fo
r 1

0 
ye

ar
s;

 
10

0%
 e

xe
m

pt
io

n 
fr

om
 

w
he

el
in

g 
ch

ar
ge

s 
fo

r i
nt

ra
-

st
at

e 
op

en
 a

cc
es

s;
 la

nd
 

le
as

e 
at

 c
on

ce
ss

io
na

l r
at

es

M
ad

hy
a 

Pr
ad

es
h 

Ur
ja

 V
ik

as
 

N
ig

am
 L

im
ite

d 
(M

PU
VN

L)
 

to
 a

ct
 a

s 
no

da
l a

ge
nc

y 
fo

r 
ap

pr
ov

al
s 

an
d 

co
or

di
na

tio
n 

un
de

r a
 s

in
gl

e-
w

in
do

w
 

sy
st

em

Maharashtra

10
,0

00
 M

W

1.	
M

SE
D

C
L/

 M
a

ha
ni

rm
iti

/ 
M

a
ha

ur
ja

 w
ill

 e
nt

er
 

in
to

 le
a

se
/p

ur
ch

a
se

 
a

g
re

em
en

ts
 w

ith
 

ot
he

r e
nt

iti
es

 w
ho

se
 

ju
ris

d
ic

tio
n 

p
re

va
ils

 
ov

er
 th

e 
co

nc
er

ne
d

 
g

ov
er

nm
en

t l
a

nd
 to

 s
et

 
up

 R
E 

p
ro

je
ct

s.
2.

	M
SE

D
C

L/
 M

a
ha

ni
rm

iti
/ 

M
a

ha
ur

ja
 w

ill
 re

q
ui

si
tio

n 
la

nd
 o

w
ne

d
 b

y 
its

el
f 

fr
om

 th
e 

co
nc

er
ne

d
 

D
is

tr
ic

t c
ol

le
ct

or
s 

to
 s

et
 

up
 R

E 
p

ro
je

ct
s 

on
 P

PP
 

b
a

si
s 

w
ith

 a
 m

ut
ua

lly
 

co
ns

en
te

d
 re

ve
nu

e 
sh

a
rin

g
 a

g
re

em
en

t.
3.

	M
SE

D
C

L/
 M

a
ha

ni
rm

iti
/ 

M
a

ha
ur

ja
 is

 e
m

p
ow

er
ed

 
to

 p
ur

ch
a

se
/l

ea
se

 
p

riv
a

te
 la

nd
 a

t t
he

ir 
ow

n 
ex

p
en

se
 b

y 
m

ut
ua

l 
co

ns
en

t o
f a

ll 
p

a
rt

ie
s

1.	
Th

e 
su

rv
ey

 o
f l

ow
-

p
re

ss
ur

e,
 h

ig
h-

p
re

ss
ur

e,
 

a
nd

 u
ltr

a
-h

ig
h-

p
re

ss
ur

e 
su

b
st

a
tio

ns
 

a
nd

 tr
a

ns
m

is
si

on
 li

ne
s 

re
q

ui
re

d
 fo

r t
he

 p
ro

je
ct

 
w

ill
 b

e 
jo

in
tly

 c
on

d
uc

te
d

 
b

y 
th

e 
d

ev
el

op
er

s 
a

nd
 

d
is

tr
ib

ut
io

n 
co

m
p

a
ni

es
 /

 
M

a
ha

tr
a

ns
co

.
2.

	S
ub

st
a

tio
ns

 to
 b

e 
co

ns
tr

uc
te

d
 a

t t
he

 
d

ev
el

op
er

’s
 c

os
t a

s 
p

er
 th

e 
te

ch
ni

ca
l 

p
a

ra
m

et
er

s 
ou

tli
ne

d
 b

y 
re

le
va

nt
 a

ut
ho

rit
y.

3.
	T

ra
ns

m
is

si
on

 
co

nn
ec

tio
n 

p
ro

je
ct

s 
w

ill
 

b
e 

m
a

d
e 

a
va

ila
b

le
 u

nt
il 

th
e 

p
ol

ic
y 

p
er

io
d

N
/A

N
/A

Si
ng

le
 w

in
do

w
 w

eb
 

sy
st

em
 fo

r p
er

m
its

 a
nd

 
ap

pr
ov

al
s 

ab
ou

t v
ar

io
us

 
ad

m
in

is
tr

at
iv

e 
de

pa
rt

m
en

ts
 

to
 b

e 
de

ve
lo

pe
d 

by
 

M
ah

au
rja
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Parameter
D

ep
lo

ym
en

t T
ar

ge
t 

(M
W

) (
se

gm
en

t w
is

e)
La

nd
 A

cq
ui

si
tio

n 
Su

p-
po

rt
Po

w
er

 E
va

cu
at

io
n

Ba
nk

in
g

In
ce

nt
iv

es
Si

ng
le

 W
in

do
w

 C
le

ar
-

an
ce

 M
ec

ha
ni

sm
Odisha

N
/A

G
ov

er
nm

en
t l

an
d 

ea
rm

ar
ke

d 
fo

r i
nd

us
tr

y 
un

de
r t

he
 L

an
d 

Ba
nk

’ 
sc

he
m

e 
of

 ID
C

O
 a

nd
ot

he
r G

ov
er

nm
en

t l
an

d.
Th

e 
C

ol
le

ct
or

s 
sh

al
l 

fa
ci

lit
at

e 
pu

rc
ha

se
/l

ea
se

 o
f 

pr
iv

at
e 

la
nd

 fo
r t

he
pu

rp
os

e 
of

 d
ev

el
op

in
g 

RE
 

pr
oj

ec
ts

.
Th

e 
la

nd
 u

se
d 

fo
r 

de
ve

lo
pm

en
t o

f g
rid

 
co

nn
ec

te
d 

RE
 p

ro
je

ct
s 

sh
al

l 
be

 d
ee

m
ed

 to
 b

e
co

nv
er

te
d 

fo
r N

on
-

Ag
ric

ul
tu

ra
l u

se
. N

o 
ch

ar
ge

s 
as

 p
er

 L
an

d 
Re

fo
rm

s 
Ac

t 
(1

96
0)

 o
f O

di
sh

a
sh

al
l b

e 
ap

pl
ic

ab
le

 fo
r s

uc
h 

de
em

ed
 c

on
ve

rs
io

n

1.	
Th

e 
p

riv
a

te
 s

ol
a

r 
d

ev
el

op
er

s 
sh

a
ll 

b
e 

ob
lig

ed
 to

 c
re

a
te

 
co

m
m

on
 in

fr
a

st
ru

ct
ur

e 
fa

ci
lit

ie
s 

fo
r 

d
ev

el
op

m
en

t o
f p

ow
er

 
ev

a
cu

a
tio

n 
sy

st
em

.
2.

	G
ra

nt
 o

f c
on

ne
ct

iv
ity

 
a

p
p

ro
va

l f
ro

m
 O

PT
C

L 
w

ill
 

b
e 

p
ro

vi
d

ed
 p

re
fe

ra
b

ly
 

w
ith

in
 15

 d
a

ys
 fr

om
 

th
e 

d
a

te
 o

f r
ec

ei
p

t o
f 

re
q

ui
si

te
 d

oc
um

en
ts

 fo
r 

re
g

is
tr

a
tio

n

Th
e 

un
ut

ili
se

d 
ba

nk
ed

 
en

er
gy

 s
ha

ll 
be

 c
on

si
de

re
d 

as
 d

ee
m

ed
 p

ur
ch

as
e 

by
G

RI
D

C
O

/D
IS

C
O

M
s 

at
 th

e 
po

w
er

 p
ur

ch
as

e 
co

st
, a

s 
m

ay
 b

e 
de

te
rm

in
ed

 b
y 

O
ER

C
.

Th
e 

pa
ym

en
t f

or
 th

e 
de

em
ed

 p
ur

ch
as

e 
of

 
un

ut
ili

se
d 

ba
nk

ed
 e

ne
rg

y 
sh

al
l

be
 c

ap
pe

d 
at

 a
 c

er
ta

in
 

pe
rc

en
ta

ge
 o

f t
he

 to
ta

l 
ba

nk
ed

 e
ne

rg
y 

du
rin

g 
th

e 
m

on
th

. 
An

y
un

ut
ili

se
d 

ba
nk

ed
 e

ne
rg

y 
be

yo
nd

 th
at

 s
ha

ll 
be

 
tr

ea
te

d 
as

 fr
ee

 p
ow

er
 to

 
G

RI
D

C
O

1.	
Ex

em
p

tio
n 

of
 fi

ft
y 

(5
0)

 p
a

is
a

 p
er

 u
ni

t o
n 

El
ec

tr
ic

ity
 D

ut
y 

sh
a

ll 
b

e 
p

ro
vi

d
ed

 to
 c

a
p

tiv
e/

 
op

en
 a

cc
es

s 
co

ns
um

er
s 

on
 c

on
su

m
p

tio
n 

of
 

en
er

g
y 

fr
om

 R
E 

p
ro

je
ct

s 
se

t u
p

 in
si

d
e 

th
e 

St
a

te
 

d
ur

in
g

 th
e 

p
ol

ic
y 

p
er

io
d

.
2.

	E
ne

rg
y 

St
or

a
g

e 
p

ro
je

ct
s 

th
a

t s
ou

rc
e 

fr
om

 R
E 

p
ro

je
ct

s 
in

 O
d

is
ha

 s
ha

ll 
re

ce
iv

e 
ex

em
p

tio
n 

of
 

50
 p

a
is

a
 p

er
 u

ni
t o

n 
el

ec
tr

ic
ity

 d
ut

y.
3.

	5
0%

 e
xe

m
p

tio
n 

of
 c

ro
ss

-
su

b
si

d
y 

su
rc

ha
rg

e 
fo

r 1
5 

ye
a

rs
.

4.
	E

xe
m

p
tio

n 
of

 tw
en

ty
 

(2
0)

 p
a

is
a

 p
er

 u
ni

t o
n 

ST
U

 c
ha

rg
es

 s
ha

ll 
b

e 
p

ro
vi

d
ed

 to
 c

a
p

tiv
e/

op
en

 a
cc

es
s 

co
ns

um
er

s 
on

 c
on

su
m

p
tio

n 
of

 
en

er
g

y 
fr

om
 R

E 
p

ro
je

ct
s.

5.
	2

5%
 e

xe
m

p
tio

n 
of

 
w

he
el

in
g

 c
ha

rg
es

 s
ha

ll 
b

e 
p

ro
vi

d
ed

 to
 c

a
p

tiv
e 

/ 
op

en
 a

cc
es

s 
co

ns
um

er
s 

on
 c

on
su

m
p

tio
n 

of
 

en
er

g
y 

fr
om

 R
E 

p
ro

je
ct

s.
6.

	S
ta

m
p

 d
ut

y 
on

 
p

ur
ch

a
se

/l
ea

se
 o

f l
a

nd
, 

la
nd

 c
on

ve
rs

io
n 

ch
a

rg
es

 
a

nd
 re

g
is

tr
a

tio
n 

ch
a

rg
es

 
sh

a
ll 

no
t b

e 
a

p
p

lic
a

b
le

 
fo

r R
E 

p
ro

je
ct

s

N
od

al
 A

ge
nc

y 
sh

al
l p

ro
vi

de
 

a 
si

ng
le

 w
in

do
w

 fa
ci

lit
y 

fo
r 

ap
pr

ov
al

 o
f a

ll 
RE

 p
ro

je
ct

s 
in

 
th

e 
St

at
e
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Parameter
D

ep
lo

ym
en

t T
ar

ge
t 

(M
W

) (
se

gm
en

t w
is

e)
La

nd
 A

cq
ui

si
tio

n 
Su

p-
po

rt
Po

w
er

 E
va

cu
at

io
n

Ba
nk

in
g

In
ce

nt
iv

es
Si

ng
le

 W
in

do
w

 C
le

ar
-

an
ce

 M
ec

ha
ni

sm
Rajasthan

Ra
ja

st
ha

n 
ta

rg
et

s 
to

 a
dd

 9
0 

G
W

 o
f R

en
ew

ab
le

 E
ne

rg
y 

by
 

20
30

; n
o 

sp
ec

ifi
c 

sp
lit

 g
iv

en
, 

bu
t u

til
ity

-s
ca

le
 s

ol
ar

 is
 a

 
m

aj
or

 c
om

po
ne

nt

G
ov

er
nm

en
t l

an
d 

al
lo

tt
ed

 
at

 c
on

ce
ss

io
na

l r
at

es
; 

pr
iv

at
e 

la
nd

 c
an

 a
ls

o 
be

 
ag

gr
eg

at
ed

 th
ro

ug
h 

la
nd

 
ag

gr
eg

at
or

s

RE
 p

ro
je

ct
s 

to
 b

e 
pr

ov
id

ed
 

co
nn

ec
tiv

ity
 to

 C
TU

/S
TU

/
D

IS
C

O
M

 n
et

w
or

ks
; d

ee
m

ed
 

in
je

ct
io

n 
al

lo
w

ed
 u

nt
il 

de
di

ca
te

d 
lin

e 
is

 re
ad

y

An
nu

al
 b

an
ki

ng
 a

llo
w

ed
 u

p 
to

 15
%

 o
f e

ne
rg

y 
in

je
ct

ed
 

in
to

 th
e 

gr
id

; s
et

tle
m

en
t a

t 
th

e 
en

d 
of

 fi
na

nc
ia

l y
ea

r

Ex
em

pt
io

ns
 fr

om
 E

le
ct

ric
ity

 
D

ut
y,

 S
ta

m
p 

D
ut

y,
 a

nd
 

be
ne

fit
s 

un
de

r R
aj

as
th

an
 

In
ve

st
m

en
t P

ro
m

ot
io

n 
Sc

he
m

e 
(R

IP
S)

 2
02

4;
 a

ls
o,

 
fa

ci
lit

at
io

n 
of

 c
ar

bo
n 

cr
ed

it 
tr

ad
in

g

RR
EC

 w
ill

 fa
ci

lit
at

e 
a 

si
ng

le
-

w
in

do
w

 c
le

ar
an

ce
 s

ys
te

m
 

fo
r p

ro
je

ct
 a

pp
ro

va
ls

 a
nd

 
cl

ea
ra

nc
es

Tamil Nadu

Ac
hi

ev
e 

an
 in

st
al

le
d 

so
la

r 
en

er
gy

 g
en

er
at

io
n 

ca
pa

ci
ty

 
of

 9
,0

00
 M

W
 b

y 
20

23
N

/A
N

/A
N

/A
N

/A
N

/A

Telangana

N
o 

st
an

da
lo

ne
 u

til
ity

-s
ca

le
 

so
la

r M
W

 ta
rg

et
 is

 s
pe

ci
fie

d.
 

Ho
w

ev
er

, t
he

 s
ta

te
 a

im
s 

to
 ta

rg
et

 s
ol

ar
 c

ap
ac

ity
 o

f 
78

89
 M

W
 b

y 
FY

30
 a

nd
 2

63
74

 
M

W
 b

y 
FY

35

1)
 D

ee
m

ed
 n

on
-a

gr
ic

ul
tu

ra
l 

st
at

us
 w

ill
 b

e 
ac

co
rd

ed
 

fo
r t

he
 la

nd
 u

tli
se

d 
fo

r t
he

 
de

ve
lo

pm
en

t o
f p

ro
je

ct
s

2)
 T

he
 c

ei
lin

g 
lim

it 
as

 p
er

 
th

e 
La

nd
 C

ei
lin

g 
Ac

t w
ill

 n
ot

 
be

 a
pp

lic
ab

le
 fo

r a
ny

 la
nd

 
ac

qu
is

iti
on

 fo
r s

ol
ar

 p
ow

er
 

pr
oj

ec
ts

3)
 10

0%
 re

im
bu

rs
em

en
t o

f 
St

am
p 

D
ut

y 
w

ill
 b

e 
gi

ve
n 

fo
r 

la
nd

 p
ur

ch
as

ed
 to

 s
et

 u
p 

so
la
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3. Ground Mounted  Solar Value Chain
To understand the challenges that persist in ground mounted solar PV project implementation and to find 
targeted solutions, it is necessary to take stock of the various stakeholders participating in the ecosystem. 
As depicted below in Figure 4 we observed that three primary categories of stakeholders influence the 
project implementation.

Policy & Regulatory Bodies 

Central Government

State Government Agencies

Transmission & Distribution 
Utilities

Skilling Agencies

Standards & Testing Agencies

Academia and R&D Institutions

Enablers

Utility-scale/ Agri-PV 
Project Developers

Solar PV OEMs

Financial Institutions

Implementers

Figure 4: Stakeholder groups in the ground mounted solar PV ecosystem

 3.1  Policy and Regulatory Bodies
Referring to  the previous chapter, a stable policy and regulatory framework is of utmost importance for 
de-risking RE and energy storage projects, driving more investment into the sector, ensuring smoother 
implementation of the projects, and thereby leading to faster adoption in the country’s energy mix. There 
are 3 major stakeholder groups concerning policy and regulatory affairs:

	» Central Government Bodies
The Central Government Bodies play an important role in formulating the policy and regulatory 
frameworks in India. The centre is expected to draw guidelines, launch subsidies, and release mandates, 
nationwide, for the states to gain guidance and make their state-wise policies for the implementation 
of RE and energy storage projects. Schemes and policies, as discussed in the above section, are 
created by the central bodies keeping the interest of the project developers /consumers in mind. The 
central government agencies approached for this study include the Ministry of New and Renewable 
Energy (MNRE) and the Solar Energy Corporation of India (SECI).

	» State Government Agencies
State agencies oversee the entire project lifecycle, from tendering, providing state approvals, to 
commissioning. Their responsibilities include potential assessment, forecasting future demand, 
formulating state-specific RE policies, introducing state-level subsidies, and managing project 
tendering and implementation in alignment with projected demand. The state government agencies 
considered as part of this study are shown in Annexure-1. 
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	» Transmission and Distribution Utilities
Transmission and distribution utilities play a crucial role in shaping the RE landscape of the country. 
As the custodians of the electricity grid, they are responsible for the efficient evacuation of power 
from RE plants and providing off-taker guarantees to RE projects. Reliable power facilitated through 
energy storage systems not only facilitates the integration of more RE into the grid but also helps 
Distribution Companies (DISCOMs) reduce their dependence on fossil fuels, enabling them to procure 
green energy from RE projects for supply to both domestic and commercial consumers in their regions. 
Annexure-2 captures the list of stakeholders operating at the state level and considered for our study.

 3.2  Enablers
While policy and regulatory bodies create a favourable environment for the development of ground 
mounted solar PV projects, the continued growth of this sector also depends on a skilled workforce, 
ongoing research into new technologies, and robust testing processes to ensure the quality of power. 
The organisations that offer skilling programs for the workforce and those involved in the research and 
development of ground mounted solar PV technologies have been identified, as shown in Annexure-3.

 3.3  Implementers
While policy-making organisations and enablers lay the foundation for the future of RE in India and work 
towards developing a skilled workforce, the role of implementers is crucial in turning the country’s RE 
potential into reality through ground mounted solar PV project development. For the requirements of this 
study, a discussion was sought from institutions captured in Annexure-4.



4. Stakeholder Insights
For gaining a holistic view of the ground mounted solar PV ecosystem in India, in-person interactions with 
various stakeholders of the ecosystem were conducted. The stakeholders belonged to various facets of 
the ecosystem, as described in the previous section. These interactions played a crucial role in identifying 
the gaps that exist in the ecosystem and identifying the solutions that may be deployed to counteract the 
same, leading to an accelerated deployment of ground mounted solar PV projects via utility-scale solar 
projects as well as scaling up of AgriPV. 

4.1  Overview of Key Challenges Identified
	💡 Difficulties in Land Acquisition: 

Acquiring land for utility-scale solar projects remains a major bottleneck due to unclear ownership, 
fragmented land parcels, and bureaucratic hurdles in approvals. Developers face long delays, 
increasing project timelines, and costs.

	💡 Speculation-driven Land Price Increases:	  
Land owners often raise the price of land in regions where RE projects are planned, anticipating higher 
profits, which results in land costs exceeding government-set prices, affecting project cost dynamics.

	💡 Connectivity and Grid Bottlenecks:	  
Grid infrastructure constraints, including substation unavailability and delayed finalisation of 
substation locations, create significant obstacles to project execution. This leads to higher costs and 
inefficiencies in power evacuation.

	💡 Regulatory Delays and Documentation Issues:	  
Complex and time-consuming approval processes slow down final clearances for project 
commissioning, affecting investor confidence.

	💡 Delays in Power Purchase Agreements (PPA) and Power Sale Agreements (PSA): 	 
The slow execution of PPAs and PSAs creates uncertainty for developers, affecting financing and overall 
project viability. In some cases, PSAs were signed as late as four years after the PPA was awarded. 
Such delays lead to increased costs for developers due to prolonged project planning, extended 
engagement of manpower, and higher overhead expenses, none of which are accounted for or 
compensated in the existing framework.

	💡 Increased Project Costs Due to ALMM:	  
 The ALMM has led to a 60 percent rise in module costs, as domestic manufacturers still rely on imported 
components like solar cells and wafers, mainly from China. This poses challenges for developers by 
increasing capital expenditure, limiting supply options, and creating procurement uncertainties. With 
higher costs and fixed tariff commitments in PPAs, developers face squeezed profit margins, making 
project execution more difficult. 
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	💡 Lack of Uniform Guidelines Across States:	  
The lack of uniform guidelines across states creates challenges for developers, as each state has 
different regulations for land acquisition, grid connectivity, and financial incentives. Frequent policy 
changes further add to regulatory uncertainty, increasing project risks and complicating financing. 
This inconsistency forces developers to invest extra time and resources in compliance, slowing down 
project execution. 

	💡 Barriers in Farmers’ Mindset Regarding the Impact on Crops: 	  
Many farmers believe that AgriPV installations will reduce sunlight exposure and harm crop yields, 
making them reluctant to adopt the technology. Addressing these misconceptions requires scientific 
demonstration projects and clear communication about how crop sunlight requirements can still be 
met under AgriPV setups.

	💡 Higher Land Requirements Compared to Conventional Solar Plants: 	  
Unlike traditional solar farms, AgriPV installations need additional space to accommodate farming 
operations, including pathways for tractors and other agricultural machinery. Design constraints also 
arise from the need to avoid excessive shading from nearby crops and trees, which further complicates 
site selection and layout planning.

	💡 Regulatory Uncertainty Due to AgriPV Being Absent in Policy Frameworks:	 
AgriPV is not explicitly mentioned in most RE or agricultural policies, leading to confusion regarding 
incentives, land-use regulations, and grid connectivity. Clear policy guidelines and financial support 
mechanisms are needed to integrate AgriPV into national and state-level RE policies and plans.

	💡 Lack of Sufficient Pilot Projects to Demonstrate AgriPV Feasibility:	  
The absence of large-scale pilot projects across different agro-climatic zones prevents stakeholders 
from assessing the long-term impact of AgriPV on crop yields, water consumption, and financial 
viability. More government-backed demonstration projects could provide critical insights and 
encourage farmer participation.

	💡 Aesthetic Concerns from Landowners Impacting Project Approval:	 
 In some cases, landowners are hesitant to adopt AgriPV due to concerns about how the solar structures 
might affect the visual appeal of their land. This challenge is particularly relevant in locations like 
Nahargarh, where maintaining the natural beauty of the surroundings is a priority, requiring additional 
design considerations and community engagement.

	💡 Building the Capacity of State Officials on New Typologies:	  
Another challenge in the deployment of innovative renewable energy solutions, such as AgriPV and 
other emerging technologies, is the limited capacity of state officials to understand and manage new 
project typologies. Many state officials are not fully equipped with the knowledge or expertise required 
to handle novel systems and technologies, leading to delays in inclusion in policies, approvals, 
implementation, and compliance. This lack of technical capacity among government staff can create 
bottlenecks in the project development process, slowing down progress.
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4.2  Recommended Solutions
	💡 Simplifying land acquisition processes will eliminate bureaucratic hurdles, making it easier for 

developers to secure land for projects. For instance, establishing state-level land banks and providing 
them to developers will enable them to make more informed and strategic decisions.

	💡 Establishing standardised guidelines will create a level playing field while ensuring project quality and 
sustainability. For instance, a standardised framework should be developed to guide developers and 
investors through every stage of execution, from inception to completion. All states must adhere to this 
framework to streamline procedures and reduce the burden on stakeholders.

	💡 The Government of India should intervene with module manufacturers to assess the reasons behind 
the high cost of solar modules and ensure pricing aligns with global markets. 

	💡 Going forward, REIAs should initiate the tendering process only after securing firm demand from utilities 
or other consumers, ensuring a more efficient and predictable project development timeline.

	💡 Conduct resource adequacy studies at the state level to identify future demand growth and how it will 
be met, allowing for better planning of transmission infrastructure to ensure maximum reliability and 
efficient energy delivery.

	💡 Launch targeted education campaigns, showcasing successful AgriPV projects as case studies to 
educate farmers and stakeholders.

	💡 Develop state-level roadmaps to provide policy support for AgriPV, stimulating demand and guiding 
local implementation.

	💡 Establish a clear technical guideline that defines the structure height and spacing requirements for 
AgriPV systems.

	💡 Implement demonstration projects to prove the financial viability and benefits of AgriPV systems.

	💡 Create local markets for AgriPV-specific crops at the sub-district level, supporting agricultural 
diversification. This can be done by aggregating demand across districts, which will strengthen the 
ecosystem and significantly boost AgriPV deployment.

	💡 Establish cold-chain storage facilities at the sub-district level to support the sale and distribution of 
AgriPV crops. Since horticultural crops offer a higher Land Equivalent Ratio in AgriPV systems, farmers 
will be more inclined to cultivate them, especially if cold storage facilities are available.

	💡 Promote demand aggregation for AgriPV installations, enabling bulk purchases that reduce costs 
through economies of scale.

	💡 Combine various financial instruments such as subsidies, loans, and feed-in tariffs (FiTs) to offer 
comprehensive financial support for AgriPV stakeholders.

	💡 Amend land leasing policies to allow AgriPV installations on agricultural land, ensuring that crop yield 
guarantees are maintained (e.g. 90% of reference yields). This can be compared to the previous year’s 
yield, addressing concerns from stakeholders regarding the food vs fuel debate. Implementing this 
requirement will ensure that farmers prioritise agricultural yield while also benefiting from returns on 
the AgriPV system.
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Annexure-1
State Authorities Stakeholder Mapping

State State Nodal Agency

Andhra Pradesh New & Renewable Energy Development Corporation of Andhra Pradesh Ltd

Gujarat Gujarat Energy Development Agency

Karnataka Karnataka Renewable Energy Development Limited

Madhya Pradesh Madhya Pradesh Urja Vikas Nigam Ltd

Maharashtra Maharashtra Energy Development Agency

Odisha Orissa Renewable Energy Development Agency

Rajasthan Rajasthan Renewable Energy Corporation Limited

Tamil Nadu Tamil Nadu Green Energy Corporation Ltd

Telangana Telangana Renewable Energy Development Corporation

Uttar Pradesh Uttar Pradesh New and Renewable Energy Development Agency

Annexure-2
State Distribution Utility & State Transmission Utility Stakeholder Mapping

State Distribution Utility Stakeholder Mapping

State Organisation Type Organisation Name

Andhra Pradesh
State Distribution Utility

Andhra Pradesh Southern Power Distribution 
Company Limited

State Transmission Utility Transmission Corporation of Andhra Pradesh

Gujarat

State Distribution Utility Gujarat Urja Vikas Nigam Limited

State Transmission Utility
Gujarat Energy Transmission Corporation 
Limited

Karnataka

State Distribution Utility
Chamundeshwari Electricity Supply 
Corporation Limited

State Transmission Utility
Karnataka Power Transmission Corporation 
Limited

Madhya Pradesh

State Distribution Utility
MP Paschim Kshetra Vidyut Vitran Company 
Limited

State Transmission Utility
Madhya Pradesh Power Transmission 
Company Ltd.

Maharashtra

State Distribution Utility
Maharashtra State Electricity Distribution 
Company Ltd.

State Transmission Utility
Maharashtra State Electricity Transmission 
Company Limited
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State Distribution Utility Stakeholder Mapping

State Organisation Type Organisation Name

Odisha

State Distribution Utility TP Central Odisha Distribution Limited

State Transmission Utility
Odisha Power Transmission Corporation 
Limited

Rajasthan

State Distribution Utility Jaipur Vidyut Vitran Nigam Limited

State Transmission Utility
Rajasthan Rajya Vidyut Prasaran Nigam 
Limited

Tamil Nadu State Distribution Utility Tamil Nadu Power Distribution Corporation 
Ltd

State Transmission Utility Tamil Nadu Transmission Corporation 
Limited

Telangana

State Distribution Utility
Telangana State Northern Power Distribution 
Company Ltd

State Transmission Utility
Transmission Corporation of Telangana 
Limited

Uttar Pradesh
State Distribution Utility Noida Power Company Limited

State Transmission Utility UP Power Transmission Corporation Limited

Annexure-3
Ground Mounted Solar PV Enablers Stakeholder Mapping

Battery Energy Storage

Skilling Agencies
Skill Council on Green Jobs

National Institute of Solar Energy

Standards & Testing Agencies TUV SUD

Research and Development & Academia National Institute of Solar Energy

Annexure-4
Ground Mounted Solar PV Implementers Stakeholder Mapping

Developer

ReNew Power Adani Green Energy Limited

Vareyn Solar Axis Energy

Solar PV Module Manufacturer

Goldi Solar Vikram Solar

Financial Institutions

Asian Development Bank World Bank
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