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Abstract: Solar energy is a key component of cities’ climate mitigation and energy security plans, due to its ease of installation &
operation and drastic decline in costs. In Bengaluru, residential, commercial and industrial (C & I) consumers contributed to around
85% of the electricity consumption and resultant emissions during 2014 and 2015. What are the options for these consumers within
the ambit of current policies to procure solar power? Are changes required in these policies to scale up the adoption of solar power?
WRI India has explored both off-site and on-site procurement of solar energy.
On-site procurement
In 2013, net-metering which allows export of excess power to the grid was not available in Bengaluru. This, in addition to expensive
electricity storage options meant that the complete potential of an on-site solar plant could not be realized.

WRII has found that net-metering regulations for rooftop solar projects in Karnataka, introduced in November 2014, were met
with moderate success among C & I consumers. The adoption among residential consumers was slow due to information gaps about
financial parameters, net-metering procedures and credible installers.

On May 2, 2016 gross metering scheme is introduced for both categories of consumers. WRII intends to look into the effectiveness
of the new scheme.
Off-site solar procurement
Grid-connected solar power projects in Karnataka, commissioned before 31 March 2018, were exempted from payment of wheeling,
banking charges and cross subsidy surcharge for the first 10 years for sale to 3rd party customers.

Since the typical payback period for a utility scale solar project is around 7 years, this order provided long term clarity for investors,
solar project developers and consumers. For certain categories of consumers (commercial), the exemption meant that solar energy
became more viable.

However, challenges in procuring land and bottlenecks in power evacuation, may delay the large scale deployment of solar projects
to the latter half of 2016.
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1 Introduction: Solar Cities

Cities contribute to 70% [1] of the world’s emissions, and
rightly they are a key focus area for climate mitigation ac-
tivities. On an average electricity consumption accounts
for 75% of these emissions [2]. Renewable energy is a re-
liable way of reducing electricity related emissions while
boosting economic output. Within the gamut of renew-
able energy sources, solar power is scaling up rapidly
across the world, due to its ease of installation & oper-
ation and drastic decline in costs. Hence cities across the
world are actively considering solar power in their cli-
mate mitigation and energy security plans.

However, cities are complex entities with various
stakeholders who need to be engaged to bring in any sys-

temic change. In particular businesses, residents and util-
ities define the electricity consumption patterns of any
city. Each of these groups have fundamentally differ-
ent outlook towards electricity and hence the strategies
to engage them during the solarization process should be
different.

Bengaluru, with an estimated population of 9.5 mil-
lion [3] in 2016, is the fourth largest metropolis in In-
dia. It is an economic powerhouse and contributed
∼2.3% to India’s GDP as of during the financial year
2012−2013 [4–6]. As a result, the city’s electricity foot-
print is huge and is largely powered by thermal energy. In
addition, Karnataka/Bengaluru has ambitious solar power
targets to diversify its electricity supply mix and also to
align with India’s climate change mitigation plans.
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lion[3] in 2016, is the fourth largest metropolis in India. 
It is an economic powerhouse and contributed ~2.3 % 
to India’s GDP as of during the financial year 2012– 
2013[4,5,6]. As a result, the city’s electricity footprint is 
huge and is largely powered by thermal energy. In 
addition, Karnataka/Bengaluru has ambitious solar 
power targets to diversify its electricity supply mix 
and also to align with India’s climate change mitiga-

tion plans. 

2. Bengaluru’s electricity consumption: A sna- 
pshot

Bangalore Electricity Supply Company (BESCOM) is 
the utility that serves the 8 districts in and around 
Bengaluru. BESCOM serves these districts through 
the following three administrative zones and 9 circles 
(Table 1). 

For the purpose of this paper, we will refer to all the 
circles in Bangalore urban and rural districts as Ben-
galuru city. Electricity consumption across various 
categories of consumers in Bengaluru city during FY 
2014 (Apr 2013 – Mar 2014) and FY 2015 (Apr 2014 – 
Mar 2015) is as follows: 

2.1 Bengaluru’s electricity supply and deficit 

BESCOM’s total energy requirement has grown from 

Table 1. Circles and Zones in Districts served by BESCOM[7]. 

Districts BESCOM Circles BESCOM Zones 

1 Bangalore Urban Bangalore East Bangalore West Bangalore Metropolitan Zone (BMAZ) 

Bangalore North Bangalore South 

2 Bangalore Rural Bangalore Rural Bangalore Rural Area Zone (BRAZ) 

3 Kolar Kolar 

4 Chikka Ballapura 

5 Ramnagara Ramnagara 

6 Tumkur Tumkur Chitradurga Area Zone (CTZ) 

7 Davenagare Davenagare 

8 Chitradurga 

Figure 1. Category wise electricity consumption Bangalore Urban and Rural Circles[7] 
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2 Bengaluru’s Electricity Con-
sumption: A Snapshot

Bangalore Electricity Supply Company (BESCOM) is
the utility that serves the 8 districts in and around Ben-
galuru. BESCOM serves these districts through the fol-
lowing three administrative zones and 9 circles (Table 1).

For the purpose of this paper, we will refer to all the cir-
cles in Bangalore urban and rural districts as Bengaluru
city. Electricity consumption across various categories of
consumers in Bengaluru city during FY 2014 (Apr 2013
− Mar 2014) and FY 2015 (Apr 2014 − Mar 2015) is as
follows:

2.1 Bengaluru’s Electricity Supply and
Deficit

BESCOM’s total energy requirement has grown from
21,909 MU during FY 2011 to 28,256 during FY 2016 at
a CAGR of 5.22% [8]. Since hydro power is BESCOM’s

second largest source of power supply, any shortfall in an-
nual precipitation affects it badly. As recently as Septem-
ber 2015, BESCOM faced a peak demand deficit of ∼800
MW [9].

The state of Karnataka is trying to fill this deficit in
BESCOM and other state utilities through a combination
of 1) Demand Side Management (DSM) and 2) supply
augmentation with more renewable energy. As of June,
2016 [10] the state has successfully exploited 13.4% (134
MW) of biomass, 27.9% (838.5 MW) of small hydro,
20.8% (2,918 MW) of wind and 63.4% (1,267 MW) of
cogeneration resources by the end of 2015. In contrast
the state has exploited only 0.7% (174 MW) of its solar
potential [11].

To further diversify its energy mix, the state has turned
its focus to solar power with the Karnataka Solar policy
(2014−2021). This policy set a target of 1.6 GW of utility
scale solar projects and 0.4 GW of rooftop solar projects
by 2021 [12]. As per the latest national target of 60 GW
of utility scale solar projects and 40 GW of rooftop solar
projects by 2022, the rooftop solar target for Karnataka

79 Journal of Sustainable Urbanization, Planning and Progress (2017)–Volume 2, Issue 1 

world are actively considering solar power in their 
climate mitigation and energy security plans.  

However, cities are complex entities with various 
stakeholders who need to be engaged to bring in any 
systemic change. In particular businesses, residents 
and utilities define the electricity consumption pat-
terns of any city. Each of these groups have funda-
mentally different outlook towards electricity and 
hence the strategies to engage them during the solariz-
ation process should be different. 

Bengaluru, with an estimated population of 9.5 mil-
lion[3] in 2016, is the fourth largest metropolis in India. 
It is an economic powerhouse and contributed ~2.3 % 
to India’s GDP as of during the financial year 2012– 
2013[4,5,6]. As a result, the city’s electricity footprint is 
huge and is largely powered by thermal energy. In 
addition, Karnataka/Bengaluru has ambitious solar 
power targets to diversify its electricity supply mix 
and also to align with India’s climate change mitiga-

tion plans. 

2. Bengaluru’s electricity consumption: A sna- 
pshot

Bangalore Electricity Supply Company (BESCOM) is 
the utility that serves the 8 districts in and around 
Bengaluru. BESCOM serves these districts through 
the following three administrative zones and 9 circles 
(Table 1). 

For the purpose of this paper, we will refer to all the 
circles in Bangalore urban and rural districts as Ben-
galuru city. Electricity consumption across various 
categories of consumers in Bengaluru city during FY 
2014 (Apr 2013 – Mar 2014) and FY 2015 (Apr 2014 – 
Mar 2015) is as follows: 

2.1 Bengaluru’s electricity supply and deficit 

BESCOM’s total energy requirement has grown from 

Table 1. Circles and Zones in Districts served by BESCOM[7]. 

Districts BESCOM Circles BESCOM Zones 

1 Bangalore Urban Bangalore East Bangalore West Bangalore Metropolitan Zone (BMAZ) 

Bangalore North Bangalore South 

2 Bangalore Rural Bangalore Rural Bangalore Rural Area Zone (BRAZ) 

3 Kolar Kolar 

4 Chikka Ballapura 

5 Ramnagara Ramnagara 

6 Tumkur Tumkur Chitradurga Area Zone (CTZ) 

7 Davenagare Davenagare 

8 Chitradurga 

Figure 1. Category wise electricity consumption Bangalore Urban and Rural Circles[7] 

Ashok Kumar Thanikonda and Deepak Sriram Krishnan 

Figure 1. Category wise electricity consumption Bangalore Urban and Rural Circles [7].

74 Journal of Sustainable Urbanization, Planning and Progress (2017) - Volume 2, Issue 1



Ashok Kumar Thanikonda and Deepak Sriram Krishnan

is revised to 2,300 MW by 2022 [13]. The estimated util-
ity scale solar target for Karnataka will be close to 4,371
MW by 2022 [14].

Of this, BESCOM’s estimated targets, based on its
share (48% [6]) of electricity within Karnataka, will be
1,104 MW of rooftop solar PV and 2,098 MW of util-
ity scale solar PV respectively by 2022. In contrast the
current installed rooftop solar PV and utility scale solar
PV capacity in BESCOM area is 9.5 MW [15] and 174
MW [16] respectively.

To achieve the targets and fill the energy deficit, it is
important for BESCOM to devise suitable strategies to
engage with its stakeholders.

WRI India, in its bid to support Bengaluru scale up
solar power, has devised some strategies to engage with
each of the utility’s stakeholders. This paper tries to cap-
ture how these strategies are designed and lessons learned
from the work done based on such strategies.

2.2 Choice of Consumer Groups to Engage
Within Bengaluru city, commercial, industrial and resi-
dential consumers collectively have consumed more than
85% [8] of BESCOM’s electricity consistently over the
last 3 years. This makes for a strong case to engage with
these stakeholders to scale up the deployment of solar
across Bengaluru.

2.3 Existing Policy Framework for Solar
Power Procurement as of 2014

In India, only consumers connected at >1 MW are eli-
gible for procuring power through the grid, from sources
other than the state utilities. This mechanism is called

Open Access. Residential consumers, except apartment
complexes connected at >1 MW, are not eligible for
(solar) power procurement through Open Access mech-
anism [17].

2.3.1 On-site Solar Procurement by Commercial
and Industrial Consumers

On-site solar PV projects connected behind the utility
meter on consumer premises are not governed by any
regulations. Businesses could either invest in a rooftop
solar installation by themselves or sign a Power Pur-
chase Agreement (PPA) with a third-party investor/devel-
oper. In both the cases the investors could make use of
the Accelerated Depreciation benefit that helps write off
80% [18] of the asset value in the first year of the project.

Net-metering that allows for exporting excess power
generation (especially because of no demand during
weekend) to BESCOM was not allowed before 2014.
As a result, on-site solar PV project sizing had to be
done according to the base minimum load on weekends
− and this limited the scale of deployment. At INR
8.40/kWh [19], rooftop solar was still expensive compared
to the ∼ INR 5.75−7.25/kWh [20] for grid tariff of C &
I consumers at that time. It was still not perceived as a
reliable technology by the large buyers.

Because of the above reasons, only progressive com-
panies went ahead for rooftop solar either on pilot basis
or as part of corporate sustainability efforts.

Figure 2. BESCOM’s electricity procurement during 2014−2015: Share of various fuel sources [8].
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use of the Accelerated Depreciation benefit that helps 
write off 80%[18] of the asset value in the first year of 
the project. 

Net-metering that allows for exporting excess pow-
er generation (especially because of no demand during 
weekend) to BESCOM was not allowed before 2014. 
As a result, on-site solar PV project sizing had to be 
done according to the base minimum load on week-
ends – and this limited the scale of deployment. At 
INR 8.40/kWh[19], rooftop solar was still expensive 
compared to the ~ INR 5.75-7.25/kWh[20] for grid tar-
iff of C & I consumers at that time. It was still not 
perceived as a reliable technology by the large buyers.

Because of the above reasons, only progressive 
companies went ahead for rooftop solar either on pilot 
basis or as part of corporate sustainability  efforts. 
2.2.2 Off-site solar procurement by commercial 
and industrial consumers 
Businesses could either invest in an off-site solar in-
stallation by themselves or sign a Power Purchase 
Agreement (PPA) with a third-party investor/develo-
per. In both the cases the investors could make use of 
the Accelerated Depreciation benefit that helps write 
off 80% of the asset value in the first year of the pro-
ject. Grid usage charges and Cross Subsidy Surcharg-

es (CSS) are to be paid to the relevant transmission 
and distribution utilities. Grid usage charges include 
transmission charges, banking charges, reactive cha-
rges etc., whereas CSS is meant to offset the utility’s 
loss of income from these high paying consumers. 
2.2.3 Deployment of roof-top solar in the residen-
tial sector 
Residential roof-top solar projects that are connected 
behind the utility meter are not governed by any regu-
lations. Tax benefits are not available for residential 
solar projects. Limited capital subsidies are available 
on first come first serve basis from the central and 
state governments. Net-metering that allows for ex-
porting excess power generation to the utility 
(BESCOM) was not allowed before 2014. As was the 
case in C & I consumers, project sizing has to be done 
according to the base minimum load on weekends – 
and this limited the scale of deployment. At INR 
8.4/kWh solar power was still expensive and still not 
perceived as a priority by the residential consumers. 
Because of the above reasons, only environmentally 
conscious High Net-worth Individuals (HNI) went 
ahead with rooftop solar projects. 

3. Bengaluru electricity consumers’ character-
ization and engagement strategies

Each category of Bengaluru’s electricity consumers 
represents a diverse set of needs, preferences, pur-
chasing parity and behavioral patterns. Understanding 
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2.3.2 Off-site Solar Procurement by Commercial
and Industrial Consumers

Businesses could either invest in an off-site solar instal-
lation by themselves or sign a Power Purchase Agree-
ment (PPA) with a third-party investor/developer. In both
the cases the investors could make use of the Acceler-
ated Depreciation benefit that helps write off 80% of the
asset value in the first year of the project. Grid usage
charges and Cross Subsidy Surcharges (CSS) are to be
paid to the relevant transmission and distribution utilities.
Grid usage charges include transmission charges, bank-
ing charges, reactive charges etc., whereas CSS is meant
to offset the utility’s loss of income from these high pay-
ing consumers.

2.3.3 Deployment of Roof-top Solar in the Residen-
tial Sector

Residential roof-top solar projects that are connected be-
hind the utility meter are not governed by any regula-
tions. Tax benefits are not available for residential so-
lar projects. Limited capital subsidies are available on
first come first serve basis from the central and state gov-
ernments. Net-metering that allows for exporting excess
power generation to the utility (BESCOM) was not al-
lowed before 2014. As was the case in C & I consumers,
project sizing has to be done according to the base min-
imum load on weekends − and this limited the scale of
deployment. At INR 8.4/kWh solar power was still ex-
pensive and still not perceived as a priority by the residen-
tial consumers. Because of the above reasons, only envi-
ronmentally conscious High Net-worth Individuals (HNI)
went ahead with rooftop solar projects.

3 Bengaluru Electricity Con-
sumers’ Characterization and
Engagement Strategies

Each category of Bengaluru’s electricity consumers rep-
resents a diverse set of needs, preferences, purchasing
parity and behavioral patterns. Understanding these fac-
tors can go a long way in devising the strategies to help
them get on to the solar bandwagon. Hence we have
used SWOT analysis to characterize each of the consumer
group below.

Testing the engagement strategies

In line with the strategies devised for both sets of con-
sumer groups, WRI India has worked on scaling up solar
power through the following 3 activities in Bengaluru:

• Collaborative Solar PV Procurement Project
• Policy advocacy on grid usage charges for utility

scale solar projects and
• Identifying the barriers to the BESCOM’s net-

metering policy for residential rooftop solar projects

The lessons that we learned in each of these activities
are summarized below.

3.1 Collaborative Solar PV Procurement
Project

WRI India and Confederation of Indian Industry (CII)
through the Green Power Market Development Group
(GPMDG) initiative attempted to aggregate energy de-
mand from six corporate buyers in Bengaluru − Coca
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these factors can go a long way in devising the strate-
gies to help them get on to the solar bandwagon. 
Hence we have used SWOT analysis to characterize 
each of the consumer group below.   

Testing the engagement strategies 

In line with the strategies devised for both sets of 
consumer groups, WRI India has worked on scaling 
up solar power through the following 3 activities in 
Bengaluru: 
 Collaborative Solar PV Procurement Project

 Policy advocacy on grid usage charges for util-
ity scale solar projects and

 Identifying the barriers to the BESCOM’s
net-metering policy for residential rooftop solar
projects

The lessons that we learned in each of these activities 
are summarized below. 

3.1 Collaborative Solar PV Procurement Project 

WRI India and Confederation of Indian Industry (CII) 
through the Green Power Market Development Group 

Commercial and industrial consumers 

Strength Weakness 

 Ability to pay for costly power, if needed. HT1 commercial and
industrial consumers are already paying in the range of INR 7.85 – 
8.35 /kWh and INR 6.20 – 6.75/kWh respectively, as energy char- 
ges to BESCOM[21].

 Ability to invest in capital intensive projects. Some of the early 
movers have already invested in wind mills and rooftop solar pro-
jects.

 Sustainability is part of the core business principles of large cor-
porates. 

 The sheer volume of their energy requirement brings in benefits of
economies of scale. 

 Typically, require payback times of 3–5 years for investments
 Complicated decision making process that involves several levels

of approvals 
 Even more tricky in case of MNC with Indian operations 
 Information gaps and lack of internal capabilities, as electricity is

not the core business

Opportunity Threat 

 Solar energy costs are falling rapidly. They are already cheaper 
than the tariff commercial consumers pay to the grid[22].

 A contract for solar power can lock in the energy costs for ~25
years.

 Renewable energy offers an opportunity to reduce the carbon foot
print and contribute towards achieving the sustainability goals of
the business. 

 Grid tariffs are rising continuously. BESCOM’s commercial and
industrial tariffs have risen at 6.09% and 4.46% on an average be-
tween FY 2011 – FY 2015[20].

 Regulatory framework and customer preferences do not favor 
businesses with large carbon footprint. Renewable Purchase Obli-
gations (RPOs) mandate consumers with self-owned thermal 
power plants or 3rd party thermal power purchase contracts, to
procure a certain percentage of the power from renewables. 
Non-compliance with RPO attracts penalties[23].

Engagement strategy 
 Use cost hedging and sustainability benefits of renewables as a lever to engage. 
 Fill-in information gaps about costs, government policies and business models to convince the top management, through direct engagement or 

by creating peer-to-peer networks.
 Aggregate demand, wherever possible, to achieve economies of scale. 
 Use the power of their network to engage with policy makers about long-term policy stability.

Residential consumers 

Strength Weakness 

 A typical individual house has enough roof space to generate at 
least ~70% power from installation of rooftop solar plant. 

 Significant proportion of individual houses already have inverters
that can be used to store energy from rooftop solar plant.

 Multi-storied residential complexes have very small ratio of roof
space to floor space. Hence such roofs have competing uses. 

 Cannot invest upfront in rooftop solar projects.
 Information gaps and lack of internal capabilities, as electricity is

not the core concern. 

Opportunity Threat 

 Rooftop Solar energy costs are falling rapidly. It can help residen-
tial consumers offset the costly power from the top most consump-
tion slab. 

 A contract for solar power can lock in the energy costs for ~25
years.

Grid tariffs are rising continuously. 
Reliability concerns in case of frequent load shedding especially during 
summers. 

Engagement strategy 
 Unlike the commercial and industrial consumers, engaging with select residential consumers cannot yield a critical mass of projects that can

go on to create a systemic impact.
 Policy advocacy can have wide reaching impacts on the residential sector.

Strategies to harness Bengaluru’s solar potential 

Cola, Infosys, IBM, Cognizant, Philips and Bangalore
International Exhibition Center (BIEC). The aim was to
combine their rooftop solar procurement into one bid to
achieve economies of scale and reduce transaction costs
per project. This larger combined project size made this
opportunity more attractive for project developers and fi-
nanciers. Our hope was to demonstrate a new aggregated
procurement model that could be replicated across India
to accelerate the deployment of rooftop solar power. GP-
MDG called this aggregated procurement model as the
Collab Solar project.

CII helped in convening the buyers. WRI India helped
the buyers in preliminary site assessments, tender doc-
umentation, and evaluation of the proposals from ven-
dors etc. During the final negotiations the process slowed
down because of the possibility of anti-dumping duty be-
ing contemplated on imported solar equipment. Because

of this, the vendors wouldn’t commit to a specific price.
Therefore the project was called off. Following are some
of the important lessons [24] that we learned during the
Collab Solar project:

• The Aggregation model works best with companies
within a small geographic area such as an industrial
or business park level.

• Aggregating across a group of buyers with a collec-
tive minimum renewable energy demand of 8−10
million kWh/year (∼5−6 MW in project size) will
negate the risk of project failure from any one indi-
vidual buyer pulling out of the initiative.

• The creditworthiness of the buyers helps to mitigate
the financial risks to project developers and can re-
duce the cost of project financing. Usually large
companies which consume at least 1 million kWh
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per annum tend to fall under this category and they
can act as the anchor buyers.

• Aggregating demand based on the preference of the
procurement business model is critical to be able to
select the right vendors. For example, commercial
buyers in our bundle paid a higher tariff to the grid
and hence preferred a Power Purchase Agreement
(PPA) with a solar power vendor to save on their
bills. Industrial buyers in our group paid a lower
tariff to the grid and preferred to invest in the renew-
able energy plant directly to make use of the capital
tax benefit.

• Buyers need to become more comfortable with pro-
viding roof top data in order to get accurate propos-
als. Buyers we worked with were typically wary of
disclosing rooftop data to the solar power vendors
because of perceived security/confidentiality con-
cerns. Design of solar power plants is highly lo-
cation specific and needs to be optimised to max-
imise the return on investments. Better design leads
to lower costs and more value to the buyers. Mak-
ing buyers more comfortable with signing Non-
Disclosure Agreements (NDAs) with the supplier to
provide this information will improve the data col-
lection process.

• Net-metering schemes which allow for excess
rooftop solar power to be sold to the utilities will
improve the economics of on-site solar. However, at
the time of this pilot, Bengaluru did not have such a
scheme in place. Thus the systems at individual sites
had to be sized to the minimum load as there was no
compensation for power sold to the grid. We used
electricity demand on a typical weekend as a refer-
ence to quantify the minimum demand of a buyer.
Sizing systems to the minimum load resulted in a
smaller transaction size, as neither the vendor nor
the buyers wanted to pay for the excess generation
during the weekends.

• Early engagement with building owners/property
management companies is needed. Several of the
participants were in a leased space and found that
in order to install a rooftop solar system on their
premises, a tripartite commercial agreement be-
tween the buyer, vendor and the landlords was
needed. Some building owners expressed interest in
supporting a solar purchase, but others did not.

• Multi-National Companies (MNCs) who prefer to
invest their own capital in a rooftop solar plant need
to change their corporate charter to permit their en-
try into power generation business. While some
companies in the collaborative solar project were
willing to invest the time engaging relevant stake-
holders to make this change to their corporate char-
ters, most of them preferred a PPA as this does not
require a change to their corporate charters. Com-

panies need to check on the feasibility of chang-
ing their charters before making a final decision be-
tween a captive purchase model (using their own
capital) and a PPA model (using operating budgets).

This experience will inform the design of the next it-
eration of demand aggregation projects to be handled by
GPMDG across industrial or business parks in Karnataka,
Tamil Nadu and other states. The idea is to make demand
aggregation a well-established business model to be taken
up by the market forces.

3.2 Policy Advocacy on Grid Usage
Charges for Utility Scale Solar Projects

Large C & I consumers typically procure renewable en-
ergy from the grid through a Power Purchase Agreement
(PPA) with third-party sellers or by investing in their own
plants (captive projects). In both these cases they have to
pay the grid usage charges to the utility, with an excep-
tion of waiver of Cross Subsidy Surcharges for captive
projects. The Karnataka Electricity Regulatory Commis-
sion (KERC) had revised these charges multiple times in
the past decade, leading to a great deal of uncertainty
for developers & investors. Since the pay back for in-
vestment in a solar plant in India is between 8−10 years,
and is dependent on the grid usage charges as well, banks
were unwilling to finance long term power purchase con-
tracts in the absence of this policy certainty.

On 31st July 2014, KERC organized a public hear-
ing meeting to decide on a draft regulation that fixed the
grid usage charges for utility scale grid connected solar
projects for only 5 years. The representation made by the
GPMDG sought clarity and long term certainty on the
solar tariff policy − especially in the light of a proposed
national anti-dumping duty on imported solar equipment
at that time. GPMDG was the only group at these meet-
ings representing the large energy buyers who would be
impacted by the decision.

On 18 August 2014, the Karnataka Electricity Reg-
ulatory Commission (KERC) passed order [25] number
S/03/01 called ‘Wheeling Charges, Banking Charges &
Cross Subsidy Surcharge for Solar Power Generators’,
whereby all solar power generators in the state who
achieved Commercial Operation Date (COD) before 31
March 2018 were exempted from payment of grid usage
charges (wheeling and banking charges) and cross sub-
sidy surcharge [2] for a period of ten years from the date
of commissioning.

This landmark order provided long term clarity for so-
lar project developers and consumers. For C & I con-
sumers, this exemption meant that solar energy became
more viable while planning their energy mix.

From KERC’s perspective, the main drivers for pass-
ing this order was the low rate of growth of solar en-
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ergy installations in Karnataka and the prevalent trend of
a reducing solar tariff seen against rising utility tariffs.
The Commission hoped that this measure would facili-
tate greater and rapid growth of solar energy through third
party open access and captive routes.

Without the timely intervention of the GPMDG, this
policy would have likely been weaker as the earlier policy
that was proposed provided certainty for 5 years, and af-
ter the GPMDG intervention, certainty was provided for
10 years.

The importance of this order can be gauged from
the fact that the Bangalore International Airport Limited
(BIAL) went ahead with its planned procurement of 12
MW through the open access route. It is expected that
many other buyers would take advantage of this order.

3.3 Identifying the Barriers to the
BESCOM’s Net-metering Policy for
Residential Rooftop Solar Projects

Net-metering is an arrangement through which solar PV
system owners are credited for electricity that they ex-
port to the grid. In November 2014, BESCOM intro-
duced a net-metering program after the Government of
Karnataka’s Solar Policy 2014−2021, and the Karnataka
State Regulatory Commission’s 2013 tariff order [26]. Un-
der BESCOM’s net-metering tariff, owners of rooftop so-
lar PV systems are paid a promotional rate of 9.56 INR
per kWh for net excess generation provided to the grid
on a monthly basis. As of March 2016, over 5.6 MW of
grid-connected rooftop solar PV systems on 262 rooftops
had been connected [27]. But, while Bengaluru is making
progress in capacity addition, the pace of rooftop solar
PV system adoption will need to accelerate if Karnataka
is to meet its solar goals.

To better understand the current barriers to BESCOM’s
net-metering program, WRI India interviewed a small set
of local industry experts, project developers, and cus-
tomers who have installed or want to install a rooftop so-
lar PV system. The interviews shed light on what may or
may not be working successfully to date with BESCOM’s
net-metering program, and what may or may not be dis-
couraging potential prosumers from participating in the
future.

Based on the interviews, we identified six barriers that
appear to be preventing a wider scale-up of rooftop solar
PV in Bengaluru:

• Poor understanding of PV performance, cost,
and payback
For example, 3 out of 12 residential prosumers inter-
viewed did not know how much energy their rooftop
solar PV system should produce annually (in kWh)
and two more were unsure. Current residential pro-
sumers without battery backup quoted a wide range

of prices, from 70 to 135 INR per watt, depending on
the installer and system requirements. While actual
quotes from project developers varied less signifi-
cantly, they still varied by roughly 20 percent, from
83 to 120 INR per watt.

• Confusion on net-metering specifications
Consumers were not sure about being able to use
hybrid inverters that allow them to use stored so-
lar power during nights or power outages. They
were also confused about contractual terms with
the installer, tenure of contract with BESCOM, rate
at which their regular grid consumption will be
charged, and permissible size of the solar installa-
tion etc.

• Uncertainty in project developer selection and in-
teraction
Potential prosumers are often reliant on project de-
velopers for information about the net-metering pro-
gram. However, the information that project devel-
opers provide is not always correct, and no mecha-
nisms are in place to monitor the accuracy or quality
of their services. Misinformation and the high num-
ber of project developers may undermine consumer
trust and hinder current and future program adop-
tion.

• Limited reach and appeal of the net-metering
program
BESCOM’s net-metering program is attractive and
attainable to only a small, relatively wealthy, and
motivated segment of the population, limiting its po-
tential reach and growth.

• Limited effect of the promotional net-metering
rate
Investing in a rooftop solar PV system that provides
a household’s annual energy demand and does not
take advantage of the promotional 9.56 INR rate
yields a return comparable to putting money into a
savings account.

• Limited institutional capacity of the program ad-
ministrator
Bengaluru’s net-metering program is relatively new
and is experiencing growing pains. As more con-
sumers join the program, BESCOM’s institutional
capapcity will need to be strengthened in order to
overcome challenges such as long wait times for
interconnection appointments and confusion with
meter-reading processes. Many of these limitations
are acknowledged by BESCOM; the utility recog-
nizes that it is learning as it gains more experience
with the program.

Drawing on insights and suggestions from local indus-
try experts, project developers, and customers, as well as
the literature we reviewed, we offer initial recommenda-
tions [27] for how program administrators and others can
address these barriers:
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• To address limited understanding among prosumers,
program administrators can increase publicity and
frequency of newspaper advertisements, and provide
more detail on rooftop solar PV technology through
lengthier articles or television reports. They can
also facilitate information exchange through open
knowledge-sharing platforms, and provide detailed
information about realistic system costs and pay-
back periods.

• To address a lack of clarity on net-metering program
specifications and processes, program administra-
tors can facilitate information exchange about net-
metering program application, installation, and in-
terconnection processes and specifications through
online platforms or frequent prosumer gatherings.
They can also develop concise program guidelines
that specify each process in a step-by-step, easy-to-
follow format, as well as expected timelines. These
guidelines should include clear, up-to-date informa-
tion about what is and is not allowed under the net-
metering program.

• To improve prosumer trust in project develop-
ers, program administrators can offer an open cer-
tification process for developers, and an acces-
sible and up-to-date list of certified developers
to prosumers. Furthermore, program administra-
tors can offer training and education programs for
project developers, specifically about BESCOM’s
net-metering program specifications. These train-
ings will be useful for ensuring that project develop-
ers pass along the correct information to customers.

• To expand the limited reach and appeal of the net-
metering program, program administrators can un-
dertake market research to understand why the pro-
gram appeals to some population segments more
than others, and to identify how the program can be
redesigned to reach a larger share of the population.
Administrators can better promote the benefits of so-
lar PV by highlighting community champions and
stories of successful systems. Government agen-
cies can also better promote current subsidy and loan
programs, and create stronger and simpler financial
incentives to lower the upfront cost of rooftop solar
PV systems and attract interest from a broader range
of residential customers.

• To maximize the effectiveness of current incentives
provided under the net-metering program, program
administrators should research the effectiveness of
the promotional rate in attracting program adoption
among the current prosumer demographic and large
potential prosumer demographics. If the promo-
tional rate is found to be effective, program admin-
istrators should more clearly and explicitly promote
its economic benefits. If the rate is found ineffective,
the funds supporting it can be redirected elsewhere.

• To strengthen institutional capacity, program admin-
istrators can introduce short-term solutions, such as
streamlining approval procedures, as well as longer-
term solutions, such as creating a “one window” unit
that manages the entire net-metering process and
provide specialized training sessions for employees.

In the meantime, the KERC has announced the gross
metering option for C & I consumers and residential con-
sumers from May 2016. On opting for this scheme, con-
sumers have to sell all the electricity that their panels gen-
erate to the grid. There is no way of meeting one’s own
consumption through solar and exporting the excess, if
any. The reception of this scheme, among the relevant
consumer categories, has so far been slow and will be
better gauged after an year.

BESCOM (along with the other ESCOMs in the state)
needs to rapidly update its communication channels with
the new information and ensure that the recommenda-
tions suggested by WRI India in case of net metering are
followed with suitable modifications for gross metering.

4 Conclusion
Long-term stability in policies (for e.g. regarding grid
usage charges for off-site projects) may facilitate adop-
tion of solar power by C & I consumers. Net-metering
schemes help them to exploit their rooftop solar PV po-
tential to the fullest, by monetizing excess power gener-
ated. Making the new gross-metering scheme succeed
for all categories of consumers must be a priority for
BESCOM. Towards this WRI India has identified a few
steps that could have potentially made the net metering
scheme a success. We believe the same steps could be
adopted to popularize solar installations under the gross
metering scheme and contribute to increased solar instal-
lations in the city.
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