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Executive Summary
1.0

Background and Objective

The country-wide Market Assessment Study of Solar Water Heaters carried out in 2009
under the UNDP/GEF Project identified high potential States and Regions. This study
focuses on five states/regions which are likely to contribute 49% of the SWH realizable
potential up to 2022. These are:






Maharashtra
Gujarat
Tamil Nadu
Andhra Pradesh
National Capital Region (NCR)

The specific objectives of the study are:
 Understanding the hot water demand; penetration and economics of solar water
heaters in the identified States/NCR Region and high potential cities covering
residential, commercial and institutional sectors
 Projection of future demand and assessment of the realizable market potential for
2013, 2017 and 2022.
 Preparation of Action Plans for the States / NCR region for increasing the penetration
of SWH systems.

2.0

Work Organization

Greentech Knowledge Solution is the lead consultants who coordinated the study and carried
out work in NCR. Fourth Vision, Ahmedabad, was responsible for fieldwork and analysis for
Gujarat and Maharashtra, while EvalueS, Auroville organized fieldwork and analysis for
Andhra Pradesh and Tamil Nadu. The consultants developed and utilized common
methodology and worked in close consultation with one another. Based on initial discussion
with MNRE, we have focused on three lead cities in each state to generate state level market
appreciation.

3.0

Methodology

In addition to secondary research, we utilized the following instruments for the study.
 Interaction with stakeholders in 15 cities(selected cities are shown in figure below)SWH manufacturers, dealers, integrators, SNA-officials, municipal corporation/urban
development authority officials, real estate developers, architects, bank managers,
dealers of competing water-heating devices
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 Primary survey of 480 residential users and non-users of SWH and 405 nonresidential users and non-users of SWH.
 100 case-studies of SWH-users-households, hotels, hospitals, hostels, institutions,
swimming pool etc
The analysis integrates findings from above streams of fieldwork. We organized, once draft
findings were ready, stakeholder consultation workshop at Pune, Ahmedabad, Chennai and
Hyderabad (November, 2010) and the feedback/suggestions are incorporated in the report.

4.0

Approach to Demand Projection

The current level of SWH penetration vis-à-vis the key segment in the 15 cities is the
beginning premise. The segments are






Independent housing
Apartment housing
Hotels/guest-houses
Hospitals
Hostels/other establishment

The work on industrial segment was carried out under a separate MNRE-sponsored study.
For other five segments, our projection utilizes current level of segment-specific SWH
penetration and the following parameters







5.0

Climate
Public awareness
Economic viability of SWH
Public policy
Credit status/culture
Supply and maintenance conditions

Profile of the Five States

The important data on population and economics of the five states/NCR region is presented
below. It should be noted that the selected states have some of the highest per capita incomes
and highest rate of urbanization in the country.
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Area (km2)
Population (2001) „000
Share of urban population 2001 (%)
Estimated Population (2011) „000
Share of urban population 2011 (%)
Growth in GSDP At Current Price
2000-01 to 2008-09 (%)
Per Capita Income (Rs.) (2003-04)
Decadal Growth in Population (%)
Total 1991-2001
Total 2001-2011 (estimated)
Urban 1991-2001 (estimated)

6.0

Maharashtra

Gujarat

3,08,000
97,476
42
1,13,179
46
11.57

1,96,024
50,671
34
59,020
42
13.83

Tamil
Nadu
1,30,058
62,406
45
67,444
55
11

Andhra
NCR
Pradesh
2,75,045 33,578
76,210 37,100
27
84,735 48,619
28
12.73
-

16,479

16,779

12,976

11,333

-

22.73
16
26

22.66
16.48
30.94

11.72
8.1
31.5

14.59
11.2
13.2

28.43
31
-

Lead Cities for the Study

We have based our market-assessment on extensive secondary research for the whole state
and primary research focused on 15 cities. A demographic perspective on these cities is given
in the table and these cities are shown on the solar radiation map of India below.

Ahmedabad
Surat
Rajkot
Nashik
Nagpur
Pune
Hyderabad
Vijayawada
Vishakhapatnam
Chennai
Madurai
Coimbatore
NCR
Delhi
Gurgaon
Noida/Greater Noida
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Population
(actual and estimate, lakh)
2001
2011
2021
46
69
90
28.76
46.73
69.48
9.67
15.7
22.15
10.77
17.5
26
20.48
28.6
36.08
61.1
84.8
70
77.2
91.2
10.33
14.47
19.91
22.02
30.58
34.99
82.4
88.79
111.97
9.29
12.82
14.56
9.3
10.91
12.88
371
486.19
641.38
138.5
179.9
234.8
26
37
6.05
13.00
24.00

Decadal Growth (%)
2001-2011
2011-2021
50
30
63
49
62
41
62
49
40
26
39
10
18
40
38
39
14
8
26
38
14
17
18
31
32
30
31
42
115
85
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The report provides details of area, urban design and economy for each city.
Among cities, the definition of following cities deserves a special mention. Pune city, for the
purpose of the study, consists of Pune Municipal Corporation, Pimpari-Chinchwad Municipal
Corporation, Pune Cantonment and Khadki Cantonment. Hyderabad city, further purpose of
the study means Greater Hyderabad Municipal Corporation.

7.0

Existing SWH Base

The market- assessment underscores the following volume of present SWH base (2010).
These volume estimates are based on information collected from SWH manufacturers,
dealers, and associations representing end-user segments, SNAs and assessment of the field
teams.
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Gujarat

1,30,000

SWH Installation (m2)
Hostels+
Hotels Hospitals
Others
7,000
2,000
11,000

Maharashtra

6,27,000

15,000

4,000

15,000

6,61,000

Andhra Pradesh

42,000

14,000

4,000

11,000

71,000

Tamil Nadu

74,000

36,000

3,000

2,000

1,15,000

NCR

16,000

7,000

16,000

21,000

60,000

8,89,000

79,000

29,000

60,000

10,57,000

Residential

TOTAL

8.0

Total
1,50,000

Policy and Credit Environment

MNRE is now operating a country-wide capital subsidy and soft loan scheme in respect of
SWH. The main instruments of policy at the state/city level are mandatory regulation
(compulsion) for SWH for new residential and commercial buildings, municipal property tax,
state subsidy in addition to the MNRE subsidy and electricity rebate. The position at the
study locations is as follows.
SWH Compulsion Policy
Cities
Ahmedabad
Surat
Rajkot
Nashik
Nagpur
Pune
Hyderabad
Vijayawada
Vishakhapatnam
Chennai
Madurai
Coimbatore
Delhi
Gurgaon
Noida/Greater
Noida

Implementation
of Compulsory
Policy

Independent
Housing

Apartment
Housing

Commercial
Buildings

×
×
√
×
√
√
×
×
×
×
×
×
√
√

×
×
√
×
√
√
√⌂
√⌂
√⌂

×
×
√
√
√
√
√⌂
√⌂
√⌂

×
×
×
×
√

×
×
×
√
√

Not Relevant
Not Relevant
Effective
Not effective
Not effective
Effective
Not effective
Was Effective
Not effective
Not Relevant
Not Relevant
Not Relevant
Effective*
Not effective

√

×

√

Not effective

Municipal
Property
Tax
Rebate
×
×
√
√
√
√
×
×
×
×
×
×
×
×
×

Electricity
Rebate

Bank
Credit

×
×
×
×
×
×
×
×
×
×
×
×
×
√
×

Negligible
Negligible
Negligible
Excellent
Excellent
Limited
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible
Negligible

It is formally compulsory in Pimpri Chinchwad. At Pune, the municipal corporation follows a practice of
insisting on SWH; though there is no formal compulsion.
⌂ The compulsory government order in Andhra Pradesh to provision for Solar Water Heaters was taken up by a
few municipal corporations such as Vijayawada which reflected in the penetration. The order has now been put
in abeyance.
*Excellent in commercial sector only
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9.0

Market Observation

9.1

Maharashtra

Maharashtra is a developed and flourishing market for SWH. Pune, Nashik and Nagpur,
together, present a varied mosaic.
The SWH-concept has struck deep roots at Pune; the hot water bath habit is conducive to
lowering of payback and the supply chain is excellent. Consequently, the market has
graduated from performing impressively vis-à-vis the independent house segment to
apartment segment. 90% of the annual SWH sale now is for apartment buildings. While it is
largely new apartment, a beginning is already made in respect of SWH sale to old apartments.
The informal compulsion policy being followed by Pune Municipal Corporation and formal
compulsion policy followed by Pimpri Chinchwad Municipal Corporation have helped
considerably. The SWH integrators who source parts and put together a system are likely to
grow in importance in the wake of growth of big-ticket orders from real estate developers.
The developers are favourably disposed to SWH.
At Nashik, the market is driven strongly by bank credit. There are co-operative banks whose
contribution to growth of SWH market is commendable. The SWH trade has succeeded in
bringing SWH within the reach of owners of CIDCO- housing at New Nashik- a
neighbourhood tad below the middle-class status. Gas geyser is the main competing product.
The old housing market for SWH is also well developed. The trade has formulated a value
proposition under which the SWH buyer invests very little upfront (an upfront investment of
Rs. 5000 required for gas geyser), pays the equated monthly installment substantially out of
potential saving of LPG cost and receives exemption from EMI for every prospect referred to
SWH supplier and materializing into an order from him. The plumbers are passive sales
persons. The SWH compulsion is limited to commercial establishments only and considering
this, it is an impressive performance. The apartment segment market, however, is largely not
addressed and SWH trade and developers remain apathetic to its development.
Nagpur market is a modest success; thanks to persistent effort of some committed SWH
producers/dealers. There is compulsion policy for residential as well as non-residential sector
but this is not enforced. The independent house demand has been the bulwark of market so
far but the apartment segment is rapidly buying into SWH. The developers and apartment
buyers-both put value on SWH. Despite harsh summer, the hot water bath habit extends to
240 days and leads to favourable payback. Bank credit has been a key market driver. The city
has developed its own model of consolidating retail loans for SWH into a package and
overcome the problem of transaction cost in respect of SWH loan.
The coastal areas of Navi Mumbai; Thane and Kalyan will continue to be characterized by
high density of population and growth of high-rise apartment building. It is SWH compulsion
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and related policy action and techno-managerial solutions for apartment segment which will
drive the market in this region.
Pune-Nashik-Sangli region, in contrast, demonstrates strong acceptance of SWH and the
market is on a clear growth trajectory. Credit and financial incentives will accelerate growth.
The region also offers considerable rural market potential.
Nagpur and Vidarbha region, notwithstanding harsh summer, shows considerable demand for
hot water. Given the combination of demand, weather conditions and dominance of
independent housing, the payback for SWH is attractive. The bank credit and capital subsidy
will play a key role in deepening the SWH market.
9.2

Gujarat

The three cities studied illustrate distinct typologies in terms of level of market development
and market dynamics.
Rajkot is the most developed and thriving market. This has become possible because of longstanding supply chain, excellent SWH- awareness, SWH compulsion policy followed by the
municipal corporation, its effective implementation and real estate developers recognizing
SWH as a genuine value-add feature to a residential unit. The trade has also worked towards
lowering the price point. SWH has percolated to middle-class households.
At Ahmedabad, the supply chain is excellent but the trade is interested in 200 lpd plus
installations; expects better margin and so the product is positioned as upscale; meant mainly
for owners of independent bungalows. There is no policy support for SWH at Ahmedabad.
Surat is the least developed market. The supply-chain is suboptimal. SWH is targeted mainly
at the upper middle class (leaving out the middle class and the wealthy). Despite award of
solar city status recently, there is no policy support for SWH at Surat.
While electric geysers compete with SWH, there is strong competition to SWH from
LPG/PNG geysers in Gujarat in general and Surat in particular.
The SWH market for the apartment segment has opened at Rajkot but there is a void in this
regard at Ahmedabad and Surat.
The western parts of Gujarat- Saurashtra/Kutch offer excellent prospects for SWH. The
central Gujarat- Vadodara and Anand –have a tradition of solar product development and
dissemination and it is therefore, a ready market. North Gujarat market will flourish, if
Ahmedabad market accelerates. Likewise, the spread of SWH in south Gujarat is linked to
performance at Surat; which is sluggish now.
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9.3

Tamil Nadu

The climate ranges from dry sub-humid to semi-arid. In addition to June-Sept monsoon, there
is north easterly Oct-Dec monsoon. SWH trade is targeting primarily commercial and
government sector. The residential sector is receiving scant attention from the trade. There is
SWH compulsion policy for both-residential and commercial sector. It is being implemented
and yielding excellent results in case of commercial sector. It has not made perceptible
impact on SWH demand from residential sector.
Among the three study-cities, Chennai is placed in the middle in terms of current level of
SWH penetration. Water shortage is a key barrier to demand build-up at Chennai. The supply
chain is good. However the proportion of rented house and demand for less than 100 lpd
system thwarts market growth. On city outskirts, bungalow owners perceive SWH in status
symbol light.
In terms of current penetration level, Coimbatore tops among the three-cities studied by us in
Tamil Nadu. The absence of water shortage is a positive for SWH market but water quality is
hurting the demand. The market is limited to independent housing, though a beginning is
made on apartment front. The SWH trade is pro-active in terms of deployment of sales force,
publicity and promotional work. There is a demand upswing because of increased awareness.
The status value of SWH is yet a non-issue. Bank credit is negligible.
Madurai, in terms of current level SWH penetration is lowest among the three study cities.
The low SWH-awareness, weak demand for hot water, not-so-attractive payback period for
SWH and limited supply chain come in the way of market development. The overhang of
earlier slippages in terms of delivery of capital subsidy also hurts the market. However, the
SWH market growth on non-residential side is far better; particularly among hospitals.
It appears that policy action, product-development (lower capacity and lower price points)
hold the key to SWH market development in Tamil Nadu.
9.4

Andhra Pradesh

The SWH market in AP is clearly in a developing phase. In terms of current penetration in
the residential sector, the order is Hyderabad, Visakhapatnam and Vijayawada.
Andhra Pradesh followed a compulsory SWH policy for both-residential and non-residential
sector. However, thanks to pressure from builders the policy has now been kept in abeyance.
The policy delivered good results in respect of non-residential sector. The revocation has
caused a market-slump. Please refer to the case study on mandatory policy on SWH in AP
state for more details (Annexure III).
A measure of SWH awareness, interest in reducing energy bill and good supply chain has
contributed to SWH market growth at Hyderabad. Most installations are seen in the upper
Greentech Knowledge Solutions
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middle class segment, individual houses and villas in the residential sector, the penetration is
moderate in hotels, hospitals and hostels. While SWH has made a beginning on apartment
market segment, it is yet to win developer-acceptance. The policy action and SWH trade
initiatives in this behalf are not evident.
The demand for hot water at Vijayawada is low-key; however, due to the compulsion policy
the city saw installation of SWH primarily in apartments. The suspension of the compulsory
policy has adversely affected the market for SWH. The local supply chain is weak and the
SWH trade has not been able to build the essential interest of homeowners in SWH. The sale
is limited to the wealthy and environment-conscious customers. A high level of penetration is
reported in hotels.
The problem of weak hot water demand persists at Visakhapatnam. However, there is better
SWH awareness. Notwithstanding absence of local SWH manufacturer, supply chain is
satisfactory but after-sale support is not adequate. It is pertinent that SWH-acceptance to
apartment segment at Visakhapatnam is nearly on par with that to owners of independent
house. The acceptance of SWH amongst hotels and hospitals is good at Vishakhapatnam.
9.5

NCR

The NCR market for SWH, on the whole, is dominated by the government and commercial
sectors.
There is SWH compulsion policy in vogue at Delhi, Gurgaon and NOIDA for residential as
well as non-residential sector but its implementation vis-à-vis residential sector is ineffective.
The residential demand is low-key. The reasons are poor SWH- awareness, seasonal demand
for hot water and poor solar availability during winter months and hence adverse payback
period. While the supply conditions are good, the trade is preoccupied with non-residential
(large single order) sector and the residential sector receives scant attention. It is mainly large
bungalows/ villas; which have installed SWH. There is a modicum of SWH penetration into
apartment segment at Gurgaon but proliferation signals are weak. In contrast, the
performance of non-residential sector is better. The Delhi market is dominated by
installations in government housing/buildings, hospitals and hotel sector.
9.6

Demand from Non-residential Sector

In terms of penetration vis-à-vis potential, SWH has performed vastly better in the nonresidential sector. Across states, it is mid-sized and mid-grade hotels, which have taken to
SWH. The luxury hotels and low-end hotels/guest-houses have largely stayed away. This
particular pattern of SWH-acceptance holds good for hospital segment as well. In the hostel
segment, SWH demand is across hostel-size and hostel-standard.
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10.0 SWH Demand Projections
SWH demand projections for 5 states/NCR region and the selected cities has been under three
scenarios; Business As Usual Scenario, Optimistic-I Scenario & Optimistic-II scenario.
BAU Scenario: It assumes 15% annual growth in SWH installations based on all-India
historical trend between 1995 and 2010.
Optimistic-I Scenario: Under this scenario, higher annual growth rates of 16.6% to 18.8% are
considered. The growth rate for each state/region is calculated based on improvements in
economic viability, policy & enforcement, supply chain and access to credit.
Optimistic-II Scenario: This scenario is built from the demand side. Under this scenario, it is
assumed that:
 In commercial sector due to demand creation and effective implementation of
mandatory provisions the SWH penetration would reach to 50% in each state/NCR
region in hotel, hospital and hostels by 2022.
 In residential sector, we have assumed that the mandatory provision for SWH would
be effectively implemented. The implementation period is considered as 2 years. So,
from 2013 onwards, 10% of all the new households would have a SWH system
installed. The sales ratio for new to existing household would be 80:20.
The results are summarized in tables below.
SWH Demand Projection for Gujarat (Cumulative installation in m2 of collector area)
Scenario
Category
2010
2013
2017
2022
1,30,000

1,98,000

3,46,000

6,96,000

Hotels

7,000

11,000

19,000

37,000

Hospitals

2,000

3,000

5,000

11,000

11,000

16,000

18,000

21,000

Total

1,50,000

2,28,000

3,88,000

7,65,000

Residential

1,30,000

2,02,000

3,84,000

8,59,000

Hotels

7,000

11,000

21,000

46,000

Hospitals

2,000

3,000

6,000

13,000

11,000

16,000

18,000

21,000

Total

1,50,000

2,32,000

4,29,000

9,39,000

Residential

1,30,000

2,56,000

6,01,000

10,62,000

Hotels

7,000

13,000

24,000

51,000

Hospitals

2,000

4,000

12,000

40,000

11,000

16,000

18,000

21,000

1,50,000

2,89,000

6,55,000

11,74,000

Residential
BAU

Hostel+ Others

Optimistic-I

Hostel+ Others

Optimistic-II

Hostel+ Others
Total
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SWH Demand Projection for Maharashtra (Cumulative installation in m2 of collector area)
Scenario
Category
2010
2013
2017
2022
6,27,000

9,54,000

16,68,000

33,55,000

15,000

23,000

40,000

80,000

4,000

5,000

9,000

19,000

15,000

22,000

39,000

64,000

Total

6,61,000

10,04,000

17,56,000

35,18,000

Residential

6,27,000

9,76,000

18,70,000

42,19,000

15,000

23,000

45,000

1,01,000

4,000

5,000

10,000

24,000

15,000

23,000

43,000

64,000

Total

6,61,000

10,27,000

19,68,000

44,08,000

Residential

6,27,000

10,04,000

17,33,000

27,58,000

15,000

34,000

88,000

2,66,000

4,000

7,000

16,000

45,000

15,000

23,000

43,000

64,000

6,61,000

10,68,000

18,80,000

31,33,000

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total

SWH Demand Projection for Andhra Pradesh (Cumulative installation in m2 of collector area)
Scenario
Category
2010
2013
2017
2022

BAU

Optimistic-I

Optimistic-II

Residential

42,000

64,000

1,12,000

2,25,000

Hotels

14,000

21,000

37,000

75,000

4,000

5,000

9,000

19,000

Hostel+ Others

11,000

16,000

28,000

54,000

Total

71,000

1,06,000

1,86,000

3,73,000

Residential

42,000

65,000

1,19,000

2,53,000

Hotels

14,000

22,000

40,000

84,000

4,000

5,000

10,000

21,000

Hostel+ Others

11,000

16,000

30,000

54,000

Total

71,000

1,08,000

1,99,000

4,12,000

Residential

42,000

1,02,000

3,32,000

7,07,000

Hotels

14,000

25,000

47,000

98,000

4,000

6,000

14,000

34,000

Hostel+ Others

11,000

16,000

28,000

54,000

Total

71,000

1,49,000

4,21,000

8,93,000

Hospitals

Hospitals

Hospitals
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SWH Demand Projection for Tamil Nadu (Cumulative installation in m2 of collector area)
Scenario
Category
2010
2013
2017
2022

BAU

Residential

74,000

1,13,000

1,97,000

3,96,000

Hotels

36,000

55,000

97,000

1,63,000

Hospitals

3,000

4,000

7,000

13,000

Hostel+ Others

2,000

4,000

6,000

13,000

1,15,000

1,76,000

3,07,000

5,85,000

Residential

74,000

1,15,000

2,17,000

4,79,000

Hotels

36,000

56,000

1,07,000

1,63,000

Hospitals

3,000

4,000

7,000

16,000

Hostel+ Others

2,000

4,000

7,000

16,000

1,15,000

1,79,000

3,38,000

6,74,000

Residential

74,000

2,40,000

8,07,000

15,40,000

Hotels

36,000

58,000

1,07,000

1,63,000

Hospitals

3,000

5,000

14,000

46,000

Hostel+ Others

2,000

5,000

15,000

56,000

1,15,000

3,08,000

9,43,000

18,05,000

Total

Optimistic-I

Total

Optimistic-II

Total

SWH Demand Projection for NCR (Cumulative installation in m2 of collector area)
Scenario
Category
2010
2013
2017
2022
16,000

24,000

41,000

83,000

7,000

10,000

17,000

35,000

Hospitals

16,000

23,000

27,000

30,000

Hostel+ Others

21,000

31,000

51,000

58,000

Total

60,000

88,000

1,36,000

2,06,000

Residential

16,000

25,000

51,000

1,26,000

7,000

10,000

21,000

53,000

Hospitals

16,000

23,000

27,000

30,000

Hostel+ Others

21,000

33,000

51,000

58,000

Total

60,000

91,000

1,50,000

2,67,000

Residential

16,000

1,31,000

6,06,000

13,17,000

7,000

16,000

48,000

1,71,000

Hospitals

16,000

23,000

29,000

30,000

Hostel+ Others

21,000

33,000

51,000

58,000

Total

60,000

2,03,000

7,34,000

15,76,000

Residential
Hotels
BAU

Hotels
Optimistic-I

Hotels
Optimistic-II

Note: All the figures given above have been rounded off to nearest thousand. Industrial sector
projections are not included here.

Similar projections have been made for selected cities in the states/NCR Region which are
presented in the state chapters as well as in Annexure-II.
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It could be observed that the bulk of the growth will come from residential sector. The
current split-up between residential sector and non-residential sector in Maharashtra (95:5)
would hold well in 2022 under BAU scenario. In Gujarat the present split of 87:14 would
change to 90:10 in 2022 under BAU scenario.

11.0 Action Plan
The primacy of residential sector is to continue. The importance of apartment segment within
the residential sector is growing sharply; and SWH trade/policy action-barring Pune and parts
of Maharashtra- are yet to address this segment effectively. The growth of SWH in nonresidential sector has occurred largely on the intrinsic strength of the product and to some
extent because of policy action. It is important to note here that mandatory policy will have to
be accompanied by awareness creation among end uses and ironing out processing of
subsidies to reduce the turnaround times to prevent these policies from backfiring like it
happened in Andhra Pradesh. We have formulated a five-pronged action plan; keeping in
view this above backdrop of market status. The plan consists of






Policy action
Action on apartment market segment
Credit market development
Promotional action
Capacity building

While the detailed plans are given in the main report, here we are presenting 3-year action
plans for the 4 states and the NCR. The action plan is addressed primarily to MNRE, SNAs
and the UNDP-GEF project. There should be a state strategy and action forum consisting of
representative of MNRE, SNA, SWH trade, municipal corporations, urban development
department of state government, electrical utilities, real estate developers, hotel industry,
hospital sector and others to guide and oversee the working of above to organizations. The
operationalization of such a forum will hold key to effective implementation of the action
plans.
11.1 Gujarat – Action Plan for 2011to 2013
1. Campaign for SWH in Hotels, Hospitals and Hostels in major cities: The commercial
viability and acceptance of SWH is highest in the commercial buildings. To further
deepen the market for SWH in these segments it is suggested that a focused campaign
can be taken up with a target to install additional 10,000 -15000 m2 by the end of 2013
in these segments.

2. SWH in Multi-storey housing: At Rajkot, in the last two years, several SWH systems
have been installed in multi-storey housing as a part of mandatory regulations of the
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Municipal Corporation. It is important to monitor the performance and user
experience at Rajkot to ensure that the SWH trade and Municipal Corporation at
Rajkot learn quickly from this experience. A best-practice manual on SWH systems
for multi-storey buildings can be prepared. The manual would be targeted to builders,
architects, engineering consultants, Municipal Corporation officials.There is a need to
sensitize the developers and builders at Ahmedabad, Surat and Vadodara about
potential and usefulness of SWH in multi-storey housing leading to 3-5 multi-storey
housing installations in each of these cities.
3. Revision of bye-laws for making SWH use mandatory: With very large construction
planned at across all cities of Gujarat, one of the highest priorities should be revision
of bye-laws for making SWH use mandatory in commercial and residential buildings.
The experience at Rajkot of mandatory regulation has been positive. The mandatory
regulations should be implemented only after sufficient awareness and positive
experience about the technology has been created in the city. It is also important that
the mandatory regulation should be practical, take into account the local conditions
and provide clear guidelines for all categories of buildings. It is best if key
stakeholders are consulted during its formulation. Municipal Corporations of large
cities like Ahmedabad, Vadodara and Surat can be targeted for the revision of byelaws by 2013.
4. Bank credit: So far bank credit has not been a major factor in the dissemination of
SWH in Gujarat. The experience of SWH in some cities of Maharashtra (e.g. Nashik
and Nagpur) shows that access to bank credit has a very positive impact on SWH
market, particularly for sales made to individual houses belonging to middle- and
lower-middle income households. Identifying and mobilizing at least one-bank in
each region focusing on providing credit for SWH in the four regions of Gujarat
should be targeted.
5. Campaign to target tourist centers – A campaign to target important tourist centers in
the state e.g. Dwarka, Ambaji, Palitana, Somnath, Saputara can be undertaken to
achieve a target of 2000 m2 of SWH installations in these tourist centers.
11.2 Maharashtra – Action Plan for 2011to 2013
1. Focussed Programme for Multi-storey Residential Buildings: As per the projections,
residential sector would continue to be the largest market for SWH, with market share
of 88-95%. The future residential building market in urban areas of Maharashtra is
expected to be dominated by multi-storey housing. The study has shown that SWH in
multi-storey residential buildings has been adopted at only a few places in
Maharashtra e.g. Pune, Kalyan and Thane. Apart from these cities, in general SWH in
multi-storey housing is yet to pick-up in other cities in Maharashtra. The experience
so far indicates that mandatory regulations have been central in pushing SWH in the
multi-storey residential buildings. Also, to create a demand pull from the developers
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and house owners and for developing a sustainable market for SWH in the multistorey segment, well-designed and well-functioning SWH are essential. Thus a twotrack work plan is suggested.
Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings. This can be done by:
o Preparing and disseminating a best-practice manual on SWH systems for
multi-storey buildings. The manual would be targeted to builders, architects,
engineering consultants, and Municipal Corporation officials.
o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH
systems at Pune and other cities, this activity can be undertaken in association
with the SWH industry associations like Solar Thermal Federation of India or
Maharashtra Solar Manufacturer‟s Association.
o Awareness campaign for house buyers about the utility and cost-effectiveness
of solar water heaters.
Effective implementation of the Mandatory Regulations
o Several cities in Maharashtra do not follow the mandatory regulation policy.
Actions should be taken to extend the mandatory regulations to all cities above
a particular size (e.g. population above 5 lakh). In addition, the
implementation of the mandatory regulations has not been very effective in
several cities, thus actions need to be taken for effective implementation of the
mandatory regulations.
o Modifications of the Mandatory Regulations: The mandatory provisions
should be modified to provide a clear guidance on arriving at the minimum
SWH system size for a multi-storey residential building. The mandatory SWH
provisioning norms should take into account, the size of flat, the number of
storeys and hence the roof-area available for installing the system. Clear
technical guidelines on the balance of system e.g. piping, controls, hot water
storage needs to be provided.
2. Campaign for Hostels, Hotels and Hospitals: The commercial viability and acceptance
of SWH is highest in the commercial buildings. To further deepen the market for
SWH in these segments it is suggested that a focused campaign can be taken up with a
target to install additional 15000 m2 by the end of 2013 in these segments.
3. Strengthening credit delivery for SWH: The study revealed that 80% of residential
SWH users in Nashik and 70% of residential SWH users in Nagpur have availed of
soft-loans for SWH. Soft-loans would continue to play an important role in both new
and existing individual house segment. SWH in many cities has remained a relatively
upscale product. The combination of capital subsidy (or electricity rebate) and soft
loan can contribute to a deepening of the market, e.g., SWH in old independent
housing, however, banks in most cities have stayed away from SWH loan. MNRE
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needs to enter into city-specific MoU with selected banks under which banks
undertake to provide soft loan for SWH. The banks may declare some branches as
focused for SWH loan. In our view, there is a need for tie-up with 100 focused
branches in urban parts of Maharashtra; which will set up annual SWH loan target in
consultation with MNRE/SWH trade. The MoU‟s should be followed up by
appropriate implementation.
4. Focussed Programme for Tourist/ Religious Places: We propose special SWH
promotion programme at the following tourist/pilgrim destinations in Maharashtra:
Aurangabad, Nashik, Shirdi, Mahabaleshwar and Matheran.
5. Training of Technicians: During the state-level stakeholder interactions, shortage of
trained technicians was identified as a barrier in the expansion of solar water heater
market. It is suggested that MNRE, MEDA along with the manufacturer‟s
associations (STFI, MSMA) and technical institutions should organize training
programmes for technicians.
11.3 Andhra Pradesh – Action Plan for 2011to 2013
1. Focussed Programme for the residential sector: Due to climatic reasons, the demand
for hot water is higher in the urban centres located in the plateau region (mostly the
central and western parts of the state) e.g. Hyderabad. The demand for hot water is
much lower in the coastal area e.g. Vijayawada. In Hyderabad, the SWH applications
have mostly been in the upper middle class individual houses and villas. In places like
Vishakhapatnam and Vijayawada, the SWH application is higher in the multi-storey
residential buildings primarily due to enforcement of government order between 2007
and 2009.
As far as individual housing is concerned, the focus of SWH industry so far has been
on the higher income households. However the experience at Rajkot and Nashik
shows that it is possible to open the middle and lower-middle class market through
introducing cheaper SWH products and providing access to credit. It is suggested that
the local SWH industry is sensitized about the need to undertake this approach and is
supported in this task.
For the multi-storey residential buildings a two-track work plan is suggested.
a) Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings
This can be done by:
o Preparing and disseminating a best-practice manual on SWH systems for
multi-storey buildings. The manual would be targeted to builders, architects,
engineering consultants, Municipal Corporation officials, etc.
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o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH
systems
o Awareness campaign for house buyers about the utility and cost-effectiveness
of solar water heaters.
b) Revival of the Mandatory Regulations
The experience in Andhra Pradesh clearly shows that mandatory regulations should
be introduced after a preparatory phase of technology introduction, awareness
creation and demonstration. Also, the mandatory SWH provisioning norms should
take into account, the size of flat, the number of storeys and hence the roof-area
available for installing the system, the demand for hot water, etc. It is suggested that
after undertaking actions as proposed in (a) above, steps towards reintroduction of
mandatory provisions in cities which have good demand for hot water should be
taken.
2. Campaign for Hostels, Hotels and Hospitals: The primary survey indicates that around
40% of the SWH installations in the state are accounted by hotels, hospitals and
hostels. However, the untapped potential of SWH particularly in hotels and hostels is
significant, because of new capacity addition as well as increase in demand for hot
water per capita. Given the fact that Andhra Pradesh has one of the highest electricity
tariffs for commercial users, there is a potential to expand the penetration of SWH
amongst commercial establishments. It is suggested that a systematic campaign is
undertaken to cover these segments.
3. Strengthening credit delivery for SWH: The experience in the neighbouring state of
Maharashtra shows that 80% of residential SWH users in Nashik and 70% of
residential SWH users in Nagpur have availed of soft-loans for SWH. Soft-loans
would continue to play an important role in both new and existing individual house
segment. SWH in many cities has remained a relatively upscale product. The
combination of capital subsidy and soft loan can contribute to a deepening of the
market, e.g., SWH in old independent housing. However, banks in most cities have
stayed away from SWH loan. MNRE/ IREDA needs to enter into city-specific MoU
with selected banks under which banks undertake to provide soft loan for SWH. The
banks may declare some branches as focused for SWH loan. The MoU‟s should be
followed up by appropriate implementation.
4. Focussed Programme for Tourist Places: Andhra Pradesh attracts the largest number
of tourists in India. 3.2 million visitors visit the state every year, and hence tourism
sector offers a large scope for the solar water heater industry. Hyderabad, Tirupati,
Vishakhapatnam, Puttaparthi, Rajahmundry, Vijayawada and Warangal are important
tourist destinations. We propose special SWH promotion programme at these
tourist/pilgrim destinations in Andhra Pradesh.
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11.4 Tamil Nadu – Action Plan for 2011to 2013
1. Focussed Programme for the residential sector: Due to climatic reasons, the demand
for hot water is higher in the urban centres located in the plateau/hilly region (mostly
in the western parts of the state) e.g. Coimbatore. The demand for hot water is much
lower in the plain and the coastal area e.g. Chennai, Madurai. In Coimbatore, the
SWH applications have mostly been in the upper middle class individual houses and
villas. As far as individual housing is concerned, the focus of SWH industry so far has
been on the higher income households. However the experience at Rajkot and Nashik
shows that it is possible to open the middle and lower-middle class market through
introducing cheaper SWH products and providing access to credit. It is suggested that
the local SWH industry is sensitized about the need to undertake this approach and is
supported in this task. For the multi-storey residential buildings, an approach
consisting of creating awareness and implementation of mandatory regulations is
suggested. Cities of Coimbatore, Coonoor, Ooty and Chennai could be the focus
cities.
2. Campaign for Hostels, Hotels and Hospitals: Tamil Nadu is a leading state in the
country in tourism, health care and higher education, which results in a large demand
for hot water in hotels, hospitals and hostels. The primary survey indicates that around
40% of the SWH installations in the state are accounted by hotels, hospitals and
hostels. However, the untapped potential of SWH particularly in hotels and hostels is
significant, because of new capacity addition as well as increase in demand for hot
water per capita. It is suggested that a systematic campaign is undertaken to cover
these segments. Chennai, Coimbatore and Madurai are important nodes for all these
three sectors and hence could be the focus for the campaign.
3. Strengthening credit delivery for SWH: The experience in the neighbouring state of
Maharashtra shows that 80% of residential SWH users in Nashik and 70% of
residential SWH users in Nagpur have availed of soft-loans for SWH. Soft-loans
would continue to play an important role in both new and existing individual house
segment. SWH in many cities has remained a relatively upscale product. The
combination of capital subsidy and soft loan can contribute to a deepening of the
market, e.g., SWH in old independent housing. However, banks in most cities have
stayed away from SWH loan. MNRE/ IREDA needs to enter into city-specific MoU
with selected banks under which banks undertake to provide soft loan for SWH. The
banks may declare some branches as focused for SWH loan. The MoU‟s should be
followed up by appropriate implementation.
4. Focussed Programme for Tourist Places: Tamil Nadu is one of the leading states in
tourism in India and hence tourism sector offers a large scope for the solar water
heater industry. Chennai, Mamallpuram, Kanchipuram, Madurai, Kanyakumari, Ooty,
Kodaikanal are important tourist destinations. We propose special SWH promotion
programme at these tourist/pilgrim destinations in Tamil Nadu.
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11.5 NCR – Action Plan for 2011to 2013
1. Focussed Programme for New Multi-storey and Plotted Residential Buildings: The
future residential building market in NCR is expected to be dominated by multi-storey
housing. As per one estimate, in the mid-end housing segment alone, 2.24 lakh flats
are expected to be added by 2014. Currently, the experience of SWH in the apartment
segment is limited to a few apartment complexes in Gurgaon. Most of the new
residential development in immediate future is expected at Noida, Greater Noida,
Ghaziabad, Gurgaon, Manesar, Bhiwadi, Meerut, Alwar, Sonepat, and Faridabad. For
the multi-storey residential buildings, an approach consisting of creating awareness
and implementation of mandatory regulations is suggested. Apart from multi-storey
housing, new plotted housing should also be targeted and the mandatory provision for
provision of SWH which is currently for houses constructed on plots having size of
500 yard2 should be reduced to the plot size of 250 yard2.
2. Campaign for Hostels, Hotels, Guest Houses, Service Apartments and Hospitals: The
primary survey indicates that in the three cities, the penetration of SWH in hotels,
hospitals and hostels is moderate. However, the untapped potential of SWH
particularly in hotels and hostels is high, because of new capacity addition as well as
increase in demand for hot water per capita. Guest houses and service apartments is a
potentially very large segment which is currently not targeted. Gurgaon alone is
estimated to have 30,000 rooms available in guest houses. It is suggested that a
systematic campaign is undertaken to cover these segments.
3. Training of Technicians: Shortage of trained technicians was identified as a barrier in
the expansion of solar water heater market. It is suggested that MNRE, along with the
manufacturer‟s associations and technical institutions should organize training
programmes for technicians.
4. Campaign for Industries: Automobile, textile, food-processing, laundry, organized
catering are some of the high potential industrial segments in NCR region. It is
suggested that a systematic campaign is undertaken to cover these segments.
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Chapter 1. Introduction
1.1 Solar Water Heaters in India
Hot water is required in households, hotels, guest houses, hostels, hospitals for bathing,
washing, cleaning, cooking, etc; in industries it is required for industrial processes as well as
for steam generation. Generating hot water through solar energy is a well-developed
technology which employs either Flat Plate Collectors (FPC) or Evacuated Tube Collectors.
Though Solar Water Heating has been known since long and the technology has been pilot
tested since 1960‟s, the first serious attempts to deploy the technology in India in large
numbers were made with the formation of Department of Non-Conventional Energy Sources
(DNES) in 1982. Through support from DNES and later Ministry of Non-Conventional
Energy Sources (MNES), the total installed collector area increased from 1,19,000 m2 in
1989 to 5,25,000 m2 in 20011; and to estimated 3.1 million m2 by December 20092. The
growth in installed solar water heater area is shown in figure 1.1. The annual average growth
rate in SWH installations during 1995-2008 was 16.8%. Further, this period (1995-2008) can
be divided into three phases: 1995-2000: The average annual growth during this period was
8.2%. A study reported that in 2001, almost 80% of the SWH installations were in the
commercial and industrial sectors. 2001-2004: The average annual growth rate during this
period was 20.6%. The market for residential systems became pre-dominant. 2004-2008: The
average annual growth rate during this period was 24.6%.

Cumulative installation of solar water heating systems
3000

X 1000 sq m
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Figure 1.1 Cumulative Installation of SWH

1

OPET-TERI & HECOPET: Status of Solar Thermal Technologies and Markets in India and Europe. 2002
The data presented is MNRE data. MNRE data is based on voluntary disclosures by SWH manufacturers on
sales. There is no third-party inspection system in place to cross-check and verify these claims. In absence of
any other data source, this study is based on MNRE data.
2
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UNDP-GEF global solar water heater project is aimed at further accelerating the market
development of solar water heating and facilitating the installation of 5 million m2 of installed
collector area by 2012. Solar water heaters are also an integral part of the recently announced
Jawaharlal Nehru National Solar Mission (JNNSM) of Government of India. The Mission
targets to have 20 million m2 of Solar Water Heater collectors by the year 2022 (Table 1).
Table 1.1 Mission Targets

Cumulative Target
Phase I (2010-13)
Phase II (2013- 17)
Phase III (2017-22)

2

7 million m
15 million m2
20 million m2

Addition during the Phase
3.45 million m2
8 million m2
5 million m2

The overarching objective of the UNDP-GEF Solar Water Heating project is to leverage the
MNRE National Programme and create markets and widespread demand for solar water
heating in different sectors especially in the thus far untapped potential areas. One of the prerequisite is to gain a better understanding of the current Solar Water Heater market in the
country and identify sectors and geographical areas having high potential for SWH. Based on
the study carried out in 2009 under the UNDP-GEF project, titled as “Solar Water Heaters in
India: Market Assessment Studies and Surveys for different Sectors and Demand Segments”;
high potential states were identified. The present study is focuses on states having highest
potential in India and titled as “Market Assessment of Solar Water Heating Systems in
Five Potential States / NCR Region”.

1.2 Objective of the Study
The country-wide Market Assessment Study of Solar Water Heaters carried out earlier under
the UNDP / GEF Project has identified high potential States and Regions. The five States
/NCR Region given below are estimated to contribute to more than 49% of the SWH
realizable potential up to 2022:
o
o
o
o
o

Maharashtra
Tamil Nadu
Andhra Pradesh
Gujarat
National Capital Region (NCR)

The specific objectives of the study are:
 Understanding the hot water demand; penetration and economics of various water
heating technologies (including solar water heaters) in the identified States/NCR
Region and high potential cities covering residential, commercial and institutional
sectors
 Projection of future demand and assessment of the realizable market potential for
2013, 2017 and 2022.
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 Preparation of Action Plans for the States / NCR region for increasing the penetration
of SWH systems.

1.3 Limitations of the Study
Due to lack of availability of published literature and data on solar water heater market as
well as in some cases about the future growth trends of certain segments, the study team has
made several assumptions while projecting the demand for solar water heaters. We have tried
to state these assumptions clearly in various chapters. The readers are advised to consider
these assumptions carefully, while interpreting the results presented in the study.

1.4 Outline of Report
The report has nine chapters and two Annexure. Chapter 2 explains the overall methodology
and approach used for this project, while chapter 3 specifically gives the methodology used
for SWH installation projections. Chapter 4 to 8 presents the SWH scenario, key barriers in
deployment of SWH systems, projection of future demand and assessment of the realizable
market potential for 2013, 2017 and 2022 in the identified States/NCR Region. Action Plans
for the States / NCR Region for increasing the penetration of SWH systems is outlines in
chapter 9. Detailed city reports for 15 cities are presented in Annexure –I. All the SWH
projections have been put together in Annexure-II. A note on revoking the SWH mandatory
policy in Andhra Pradesh is attached as Annexure-III. All the survey forms are put together
as Annexure-IV.
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Chapter 2. Methodology and Approach Followed
2.1 Methodology
The main steps in the study were
 Phase I. Planning
o Secondary information/data collection and research
o Selection of cities for primary survey
 Phase II. Primary survey in 15 cities
o Secondary data collection for the selected cities
o Primary Survey: 10-15 stakeholder interviews/city, 60 interviews with SWH
users and non-users/city, 6-8 case-studies of SWH installations/city.
 Phase III. Analysis and report preparation
o Analysis of the survey data
o Demand projections
o Stakeholder consultation workshops
o Preparation of action plan
o Report preparation
2.1.1 Phase I Planning
In this phase, data and information was collected for the 4 states and the NCR region on:
o Population (current and future growth trends);
o Urbanization (current and future growth trends),
o Current stock and growth in housing, hotels, hospitals, hostels
o Power pricing and availability
o Supply of piped gas
o Solar water heater related policy and regulations at the state and city level.
o Manufacturers of solar water heaters
o Solar water heater market in leading cities of the state
The sources of data collection were web-search; census data; meetings with leading solar
water heater manufacturers/State Nodal Agencies & municipal corporations; city
development plans prepared under Jawaharlal Nehru Urban Renewable Mission (JNURM);
master plans of development authorities; data on power situation from Central Electricity
Authority, etc.
Selection of Cities for Primary Survey
One of the main tasks of the planning phase was selection of 3 cities in each state/ NCR
region for primary survey. The selection of cities for the SWH market study was primarily
based on following parameters:


Population: Cities with large population were preferred
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Population and economic growth: Cities experiencing/ likely to experience high
growth were preferred
Geographical/climatic region: Attempt was made to select cities so as to give
representation to all major geographical/ climatic regions in a state.
Solar water heater market status: Attempt was made to select cities so as to capture
diversity in city level regulations for SWHs as well as diversity in markets for SWH.

Selection of the cities was finalized after consultation with PMC and MNRE. The selected
cities are listed in table 2.1 and shown on solar radiation map in figure 2.1

Figure 2.1 Selected Cities Marked on the Global Solar Insolation Map of India
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Table 2.1 Selected Cities for Study

State/Region
Gujarat
Maharashtra
Tamil Nadu
Andhra Pradesh
NCR

Cities
Ahmedabad
Pune
Chennai
Hyderabad

Surat
Nagpur
Coimbatore
Vijayawada

Rajkot
Nashik
Madurai
Vishakhapatnam

Delhi

Noida

Gurgaon

2.1.2 Phase II: Primary survey in 15 cities
Secondary data collection for the selected cities
The main activities were collection of maps; city development plans; information on main
construction hubs; addresses and contact details of SWH dealers/ manufacturers; data on
hotels, hospitals, hostels, large residential colonies; SWH regulations; list of prominent SWH
installations, etc.
Primary survey
The primary survey in a city generally consisted of 10-15 stakeholder interviews/city, 60
interviews with SWH users and non-users/city, 6-8 case-studies of SWH installations/city.
The primary purpose of the survey and stakeholders interview was to collect information on:
 SWH inventory of various categories and sub categories
 Hot water demand
 Type of fuel and technology employed for water heating
 Current status of solar water heater markets
 Local policies and their enforcement
 Gain insights into technical issues that are relevant for application of SWH (water
quality, resource available, space availability, etc)
 To identify installations which can be taken up for case-studies
 Awareness and users perception and feedback about SWH
The stakeholders‟ interviews were held with:
 State renewable energy development agencies
 Urban local bodies
 SWH manufacturers/dealers
 Electricity distribution companies
 Pollution control boards
 Builders and architects
 Associations (e.g. hotel owners, guest house owners, builders, architects, etc)
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We set out to interview the stakeholders with the aid of a checklist of issues. The checklist
was meant to be a guide rather than an exhaustive or compulsory coverage framework. For
example the interview with SWH manufacturers and dealers focused on:
 Estimate of SWH installations, annual growth, segment-wise break-up and type wise
break-up of the market for the given district
 Promising geographical areas, segments and reason for this
 Significance of SWH in relation to their overall business operations
 Understanding of SWH market drivers/barriers and competition
 Perspective on SWH including sale projection for the city
Simplified questionnaires were prepared for the survey they are given in Annexure IV.
2.1.3 Phase III: Analysis and report preparation
Analysis and compilation of city-level survey data
The survey data was analyzed and compiled in the form of the city reports.
SWH Demand projections
The methodology for future demand and assessment of the realizable market potential for
2013, 2017 and 2022 is presented in chapter 3. The demand projections were done for each
state as well as for the 15 cities.
Stakeholders Consultation Workshops
The results of the field survey, analysis of projections and project teams views on priority
action points were presented in the state-level stakeholder‟s consultation workshops. The
workshops were organized at Pune for Maharashtra on 17 November, 2010; at Chennai for
Tamil Nadu on 17 November, 2010; at Ahmedabad for Gujarat on 20 November, 2010 and at
Hyderabad for Andhra Pradesh on 30 November, 2010.
Preparation of Action Plans for the States / NCR Region for increasing the penetration of
SWH systems.

2.2 Work Organization
For effective conduct of the fieldwork, primary survey and stakeholder interview work was
divided among partners of the consultant consortium. The team members are Greentech
Knowledge Solutions (GKS), Fourth Vision (FV) and EvalueS and are located at Delhi,
Ahmedabad and Pondicherry and hence well-equipped to undertake work under the proposed
study in NCR, Gujarat & Maharashtra and Tamil Nadu & Andhra Pradesh respectively. The
work was carried out in the following manner.
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Overall Coordination
(Greentech Knowledge Solutions,
New Delhi)

Maharashtra and Gujarat
(Fourth Vision,
Ahmedabad)

TN & AP
(EvalueS, Pondicherry)

NCR
(Greentech Knowledge
Solutions, Delhi)

Figure 2.2 Work Organization
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Chapter 3. SWH Projection Methodology
SWH projection has been made in the following steps:

3.1 Projection of Number of Households
Projection of number of household was done in the following steps:
 Population data was taken from the census report3 which gives state-wise urban and
rural population from 2001 to 2026. Table 3.1 gives state-wise population data with
break up in urban and rural population for 2010 to 2022. NCR population data is
taken from City Development Plan of Delhi.
 Household size data for urban and rural households was taken from the LBNL study 4.
Table 3.2 gives the household size for urban and rural sector for 2010 to 2022.
 Urban sector is further divided in two categories: Urban – Individual and Urban –
Apartment. Based on the stakeholder interviews and primary survey, urban
households were distributed in these two categories from 2010 to 2022.
 Based on the population and household size data, number of households was
calculated for each category. Table 3.3 gives projections of household for all the
states for all three categories.

3

Population Projections for India and States 2001-2026, Report of the technical group on population Projections
constituted by the national commission on population, December 2006
4
Stephane de la Rue du Can, V Letschert, M McNeil, N Zhou & J Sathaye. Residential and Transport Energy
Use in India: Past Trends and Future Outlook. Ernest Orlando Lawrence Berkley Laboratory. January 2009
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Table 3.1 Population projections (x1000) for States till 2022

State
Gujarat
Gujarat
Maharashtra
Maharashtra
Andhra Pradesh
Andhra Pradesh
Tamil Nadu
Tamil Nadu
NCR
NCR

Sector
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban

2010
34,922
23,310
60,158
50,960
60,726
23,238
31,232
35,780
20,470
26,842

2011
35,217
23,803
60,560
52,100
61,248
23,487
30,736
36,708
20,967
27,643

2012
35,502
24,298
60,940
53,244
61,759
23,732
30,228
37,634
21,490
28,487

2013
35,775
24,794
61,302
54,395
62,256
23,973
29,705
38,560
22,025
29,356

2014
36,038
25,291
61,640
55,549
62,742
24,210
29,170
39,484
22,573
30,252

2015
36,291
25,790
61,951
56,701
63,217
24,445
28,627
40,403
23,135
31,176

2016
36,535
26,290
62,230
57,846
63,685
24,676
28,082
41,314
23,710
32,128

2017
36,753
26,779
62,503
59,006
64,133
24,902
27,522
42,208
24,299
33,108

2018
36,956
27,266
62,756
60,170
64,568
25,123
26,951
43,096
24,902
34,119

2019
37,142
27,749
62,989
61,337
64,991
25,339
26,372
43,972
25,520
35,160

2020
37,307
28,225
63,204
62,507
65,398
25,551
25,786
44,831
26,153
36,233

2021
37,449
28,690
63,402
63,680
65,791
25,758
25,198
45,667
26,801
37,339

2019
4.754
3.73

2020
4.75
3.7

2021
4.74
3.65

2022
4.74
3.62

Table 3.2 Household size projection till 2022 (All India)

Sector
Rural
Urban

2010
4.8
4.05

Greentech Knowledge Solutions

2011
4.794
4.01

2012
4.788
3.97

2013
4.782
3.93

2014
4.776
3.89

2015
4.77
3.85

2016
4.766
3.82

2017
4.762
3.79

2018
4.758
3.76
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2022
37,603
29,171
63,562
64,836
66,156
25,955
24,608
46,493
27,464
38,479
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Table 3.3 Sector wise household projection (x1000) for states till 2022
State

Sector

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

Gujarat

Rural

7,275

7,346

7,415

7,481

7,546

7,608

7,666

7,718

7,767

7,813

7,854

7,896

7,937

Gujarat

Urban Individual

4,604

4,699

4,794

4,889

4,985

5,080

5,162

5,240

5,318

5,394

5,467

5,562

5,643

Gujarat

Urban Apartment

Maharashtra

Rural

Maharashtra

1,151

1,237

1,326

1,420

1,517

1,619

1,721

1,825

1,934

2,046

2,161

2,290

2,418

12,533

12,632

12,728

12,819

12,906

12,988

13,057

13,125

13,190

13,250

13,306

13,368

13,416

Urban Individual

9,437

9,690

9,947

10,208

10,472

10,739

10,979

11,223

11,469

11,717

11,966

12,273

12,542

Maharashtra

Urban Apartment

3,146

3,302

3,465

3,633

3,808

3,989

4,164

4,346

4,534

4,728

4,927

5,156

5,375

Andhra Pradesh

Rural

12,651

12,776

12,899

13,019

13,137

13,253

13,362

13,468

13,570

13,671

13,768

13,872

13,964

Andhra Pradesh

Urban Individual

1,434

1,464

1,494

1,525

1,556

1,587

1,615

1,643

1,670

1,698

1,726

1,762

1,793

Andhra Pradesh

Urban Apartment

4,303

4,393

4,483

4,575

4,668

4,762

4,845

4,928

5,011

5,095

5,179

5,287

5,379

Tamil Nadu

Rural

6,507

6,411

6,313

6,212

6,108

6,001

5,892

5,780

5,664

5,547

5,429

5,313

5,194

Tamil Nadu

Urban Individual

6,184

6,408

6,636

6,868

7,105

7,346

7,571

7,796

8,023

8,252

8,482

8,749

8,994

Tamil Nadu

Urban Apartment

2,650

2,746

2,844

2,944

3,045

3,148

3,245

3,341

3,439

3,537

3,635

3,750

3,854

NCR

Rural

4,265

4,374

4,488

4,606

4,726

4,850

4,975

5,103

5,234

5,368

5,506

5,651

5,797

NCR

Urban Individual

4,639

4,825

5,023

5,229

5,444

5,668

5,887

6,115

6,352

6,598

6,855

7,154

7,444

NCR

Urban Apartment

1,988

2,068

2,153

2,241

2,333

2,429

2,523

2,621

2,722

2,828

2,938

3,066

3,190
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3.2 Number of Hotel Rooms
There do not exist, officials or otherwise, statistics on existing stock of hotel/guesthouse
rooms in India. The official statistics are limited to the hotels which are approved and/or
classified into star-rating or heritage-rating by the Government of India.
The GOI approves a hotel at the planning stage and classifies it after it operates for some
time. The approval/classification is not required for building plan or use approval from the
local body or for loan assistance from a bank or for electricity connection or for a wide range
of permits, which a hotel requires. The possession of GOI approval/classification, for hotels
other than the upscale ones, does not generate tangible, significant advantage. The
approval/classification process does not seem designed to attract modest hotels, e.g., the
owner of a one star hotel in a small town needs to apply to the Regional District of Tourism
at Mumbai or Delhi at the hotel planning stage. As a consequence of these ground-realities
concerning GOI approval/classification of hotels/guest-houses, the official statistics on the
stock of hotel/guest-house rooms capture the “tip of an iceberg”.
The various studies on hotel-sector focus on demand, and if supply is touched upon, it is
essentially the supply of upscale hotels because the studies are meant to address the needs of
clients of large consulting firms or credit rating organizations.
The state governments do not operate any hotel approval mechanism; they administer luxury
tax applicable to hotels/guesthouses charging room-tariff above a cut-off point stipulated by
respective state governments.
However, a system of compiling monthly tourist flow operated by Government of Gujarat
helped us to overcome the problem of estimating the present stock of rooms. This is
explained below.
Table 3.4 Classified/Approved Hotel Rooms in India: 1996-2007
Apartment Hotel
One Star
Two Star
Three Star
Four Star
Five Star
Five Star Deluxe
Apartment Hotel
Time Share Resort
Heritage Hotel
Unclassified
Total
CAGR % (3.68)

1996
4286
10326
14074
5172
0
18502
0
0
1176
8438
61974

1997
4912
11136
14776
5450
0
18610
0
0
1292
8397
64573
4.19

1998
5115
11366
15725
5990
0
18647
0
0
1372
8307
66522
3.02

No. of Rooms
1999
2000
2001
5419
6169
6296
12938 15078 16153
17531 19271 20542
7014
7588
7958
0
0
9845
21608 23598 25086
0
0
0
0
0
0
1655
1758
2530
5949
3731
3616
72114 77193 92026
8.41
7.04
19.22

2002
6343
15999
22783
8551
10107
16240
0
0
2124
3334
85481
-7.11

2003
6606
17629
26071
8655
10416
16885
0
0
2124
3334
91720
7.30

2004
6765
18449
28783
8831
10982
17885
0
0
2173
3902
97770
6.60

2005
1629
5673
19985
5483
7367
15739
0
0
1970
9767
67613
-30.84

2006
1435
5823
20342
7354
8470
20943
334
0
2211
8924
75836
12.16

Source: Ministry of Tourism, Govt. of India

Greentech Knowledge Solutions

12

2007
1774
6637
24496
7584
9792
20110
461
62
2450
10415
83781
10.48
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There were 1425 GOI approved/classified hotels having 83781 rooms in India in 2007
(Table-3.4). In Gujarat, there were 3097 GOI approved/classified rooms. However, the total
hotel/guesthouse/dharamshala rooms in Gujarat were 56685 (Table-3.5). Excluding
dharamshalas and hotels/guesthouses having up to 15 rooms, there were 28583 rooms in
Gujarat; yielding a ratio of 1 to 8.22 in terms of GOI approved/classified rooms to other
rooms.
Table 3.5 Hotels/Guesthouses Rooms in Gujarat (2007): An Overview
(GOI Classified/Approved Rooms: 3097)
Rooms
Rooms Excluding Up to
Excluding
15 room Properties and
Location
Total Rooms
Dharamshalas
Dharamshalas
Ahmedabad
7409
6651
5561
Surat
3513
3474
3156
Vadodara
2760
2760
2493
Rajkot
1933
1870
1693
Vapi
1360
1360
1069
Dwarka
2024
1205
1027
Gandhidham
1203
1141
933
Bharuch
961
933
746
Jamnagar
902
902
740
Bhuj
786
729
603
Ambaji
2974
940
583
Junagadh
872
757
583
Bhavnagar
795
691
570
Saputara
531
531
502
Bechraji
731
450
450
Veraval
611
585
449
Gandhinagar
1391
714
430
Porbandar
572
515
422
Mehsana
506
506
370
Somnath
657
438
364
Ankleshwar
566
554
353
Sardar Sarovar
320
320
320
Valsad
500
500
318
Mundra
302
279
223
Tithal
191
191
179
Sasan
187
179
170
Anand
288
228
158
Virpur
814
710
153
Palitana
4465
161
150
Morbi
205
205
118
Chotila
405
239
116
Pavagadh
278
146
95
Patan
227
227
66
Dakor
515
219
52
Ubharat
61
61
45
Other
14843
6676
3323
Total
56658
38047
28583
Source: Tourism Corporation of Gujarat Ltd
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We do not have comparable ratio in respect of other states. However, the states which are
relatively developed in an overall sense and/or developed from a tourism perspective, can be
expected to have a Gujarat comparable ratio of GOI approved/classified rooms to other
rooms. Hence, we have considered it appropriate to apply Gujarat ratio to all states.
From a hot-water requirement angle, excessively layered classification of establishments is
not helpful. We have, therefore, merged the GOI classified rooms as follows.
 Low-End= 1 Star and 2 Star
 Mid-End= 3 Star
 High-End = 4 Star + 4 Star Apartment + 5 Star + 5 Star Apartment + 5 Star Deluxe+
Heritage+ Heritage Grand
The rooms which are approved by GOI but are awaiting classification are merged into lowend, mid-end and high-end categories, on a pro-rata basis for the respective state. A full
estimate of GOI approved/classified and other SWH relevant rooms (non-GOI
approved/classified establishments having upward of 15 rooms each) is presented under
Table 3.6.
Table 3.6 Consolidated Position of Hotel/Guesthouse Rooms for 2007 (no of rooms)
GOI Classified

Delhi
Haryana
Rajasthan
Uttar Pradesh
Andhra Pradesh
Tamil Nadu
Maharashtra
Gujarat
India
Category wise %

LowEnd
78
26
446
78
282
2427
1838
68
8474
1.1

MidEnd
161
395
828
796
3354
3922
3041
1753
24597
3.2

Highend
7285
895
3569
2587
1991
2887
9692
748
40756
5.2

GOI
Approved/
Awaiting
Classification
1331
204
611
405
349
740
1747
528
10415
1.3

GOI
Classified/
Approved
8855
1520
5454
3866
5976
9976
16318
3097
84242
10.8

Other
SWH
Relevant
Room
72788
12494
44832
31779
49123
82003
134134
25486
692498
89.2

Total
SWH
Relevant
Room
81643
14014
50286
35645
55099
91979
150452
28583
776740
100.0

State
Share
%
10.51
1.80
6.47
4.59
7.09
11.84
19.37
3.68
100.0

Based on our consultation with the hotel industry owners and historic demand growth record,
we have adopted the following CAGR in respect of rooms across hotel standards/regions.




2008 to 2013
2014 to 2017
2018 to 2022

: 10% pa
: 7.5% pa
: 5% pa

Based on these inputs, the projected number of hotel rooms is given in Table 3.7.
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Table 3.7 Hotel room projections till 2022

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Gujarat Maharashtra
38,044
2,00,252
41,848
2,20,277
46,033
2,42,304
50,637
2,66,535
54,434
2,86,525
58,517
3,08,014
62,906
3,31,115
66,051
3,47,671
69,353
3,65,055
72,821
3,83,307
76,462
4,02,473
80,285
4,22,596
84,300
4,43,726

Andhra Pradesh
73,336
80,670
88,737
97,611
1,04,932
1,12,801
1,21,262
1,27,325
1,33,691
1,40,375
1,47,394
1,54,764
1,62,502

Tamil Nadu
1,22,424
1,34,666
1,48,133
1,62,946
1,75,167
1,88,304
2,02,427
2,12,549
2,23,176
2,34,335
2,46,052
2,58,354
2,71,272

NCR
1,28,882
1,41,771
1,55,948
1,71,542
1,84,408
1,98,239
2,13,107
2,23,762
2,34,950
2,46,697
2,59,032
2,71,984
2,85,583

3.3 Number of Hospital Beds
A state-wise estimate of government hospital beds in 2007 is given under Table 3.8. There
are estimated 482522 beds.
The Government of India, healthcare industry organization or healthcare specialist
organizations have not put together, in public domain, either all-India or state-level
information on private hospital beds. However, a recent report by Bureau of Energy
Efficiency5, estimates number of all-India private beds as 500000 for 2008, which is almost
equal to the number of beds available in the government hospitals (482522). Thus we have
assumed similar state-wise distribution for private hospitals as Government hospitals for
2009.
Table 3.8 State-wise distribution of government hospitals and hospital beds
State/UT
India

Rural Hospitals

Urban Hospitals

Total Hospitals

No.

Beds

No.

Beds

No.

Beds

6,955

154,031

3,021

328,491

9,976

482,522

Reference
Period
01.01.2007

Andhra Pradesh
167
6,220
192
28,113
359
34,333 01.01.2007
Gujarat
1,483
18,832
229
22,200
1,712
41,032 01.01.2008
Haryana
56
1,178
93
6,484
149
7,662 01.01.2008
Maharashtra
424
15,380
242
30,593
666
45,973 01.01.2007
Rajasthan
347
11,850
128
20,217
475
32,067 01.01.2008
Tamil Nadu
533
25,078
48
22,120
581
47,198 01.01.2008
Uttar Pradesh
397
11,910
528
20,550
925
32,460 01.01.2007
Delhi
21
972
102
20,220
123
21,192 01.01.2008
(Source: BEE and ECO-III: Energy Efficiency in Hospitals – Best Practice Guide, March 2009)

5

BEE and ECO-III: Energy Efficiency in Hospitals – Best Practice Guide, March 2009
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Not-withstanding the shortfall in beds/1000 population, the growth of beds in government
hospitals is expected to be tardy- 2% pa till 2022. We have assumed private hospital growth
@7% pa till 2013 and to taper to 5% over 2014-17 period and 3% pa thereafter. The gross
number of hospital beds, estimated at 1.004 million in 2009 will grow to 1.58 million by
2022. Projected numbers are given in Table 3.9.
Table 3.9 Hospital beds projections till 2022

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Gujarat Maharashtra
89,221
99,965
93,290
1,04,524
97,599
1,09,352
1,02,166
1,14,469
1,05,888
1,18,639
1,09,769
1,22,987
1,13,815
1,27,520
1,18,034
1,32,248
1,21,075
1,35,655
1,24,197
1,39,153
1,27,403
1,42,745
1,30,694
1,46,432
1,34,074
1,50,219

Andhra Pradesh
74,655
78,059
81,665
85,486
88,601
91,848
95,233
98,764
1,01,308
1,03,921
1,06,603
1,09,357
1,12,184

Tamil Nadu
NCR
1,02,629
67,455
1,07,309
70,530
1,12,266
73,789
1,17,519
77,241
1,21,800
80,055
1,26,264
82,989
1,30,918
86,048
1,35,772
89,238
1,39,270
91,537
1,42,861
93,898
1,46,548
96,321
1,50,334
98,809
1,54,221 1,01,364

3.4 Development of SWH norm for each category
Depending on the location and category, hot water norms were developed as given in Table
3.10.
Table 3.10 SWH norms for each location and category

Category
Unit of measure LPD
Domestic Urban individual house
150-225
Domestic Urban apartment house
125-150
Domestic Rural
house
100
Hotels
room
60
Hospitals
bed
30

3.5 Assessment of present SWH penetration
Based on stakeholders‟ interactions, primary survey and SWH Market Assessment Report6,
SWH cumulative installations for each location and category is estimated. Based on the
household, hotel room & hospital beds data, penetration for each location and category is
calculated. This has been summarized in Table 3.11.

6

http://mnre.gov.in/pdf/greentech-SWH-MarketAssessment-report.pdf
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Table 3.11 Present SWH scenario

Name

Sector

Gujarat
Gujarat
Gujarat
Gujarat
Gujarat
Gujarat
Maharashtra
Maharashtra
Maharashtra
Maharashtra
Maharashtra
Maharashtra
Andhra Pradesh
Andhra Pradesh
Andhra Pradesh
Andhra Pradesh
Andhra Pradesh
Andhra Pradesh
Tamil Nadu
Tamil Nadu
Tamil Nadu
Tamil Nadu
Tamil Nadu
Tamil Nadu
NCR
NCR
NCR
NCR
NCR
NCR

Residential-Rural
Residential-Urban Individual
Residential-Urban Apartment
Hotel
Hospital
Hostel/Other
Residential-Rural
Residential-Urban Individual
Residential-Urban Apartment
Hotel
Hospital
Hostel/Other
Residential-Rural
Residential-Urban Individual
Residential-Urban Apartment
Hotel
Hospital
Hostel/Other
Residential-Rural
Residential-Urban Individual
Residential-Urban Apartment
Hotel
Hospital
Hostel/Other
Residential-Rural
Residential-Urban Individual
Residential-Urban Apartment
Hotel
Hospital
Hostel/Other

Cumulative Penetration
Installation 2010 (m2)
2010
1,300
0.01%
1,20,900
0.58%
7,800
0.27%
7,000
15.33%
2,000
3.74%
11,000
10,828
0.04%
4,70,848
1.39%
1,45,324
1.85%
15,000
6.24%
3,500
5.84%
14,500
4,764
0.02%
31,599
0.73%
5,637
0.04%
14,000
15.91%
3,500
7.81%
10,500
9,200
0.07%
60,700
0.33%
4,100
0.05%
36,400
24.78%
2,500
4.06%
2,400
5,500
0.04%
10,000
0.17%
6,500
4.20%
16,125
39.84%
20,625
-

3.6 SWH Projection Scenario
For SWH projections, three scenarios were considered. Details for each scenario are given in
the sub-sections below:
3.6.1 Business as Usual (BAU) Scenario
BAU scenario assumes that the SWH market would follow the same trend as it had followed
in the last 15 years. As explained in the section 1.1 of the report, All India SWH market has
shown a CAGR of 16.8% in the cumulative SWH installations during 1995-2008.
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A recent study7 shows that the electric water heating market for India would grow by 13.7%
during 2008-2013. The details are given in Table below (Table 3.12).
Table 3.12 Electric geyser market projections

2008 Cumulative installations (millions) 10.46
Sales in 2008 (millions)
1.70
Sales in 2013 (millions)
3.12
Cumulative installation in 2013 (millions) 19.89
CAGR of cumulative installations (%)
13.7

Based on the above facts, we have assumed that the SWH cumulative installation would
grow by 15% under the BAU scenario.
3.6.2 Optimistic-I Scenario
Under this scenario, we have considered different parameters for the growth of SWH market
in the city/state as given below:





Economic Viability (Based on the solar radiation availability, climate, electricity tariff
and hot water demand)
Policy & Enforcement (State/city regulation and enforcement, now and next 5 years)
Supply Chain (Availability of SWH suppliers, installers and maintenance provider,
now and next 5 years)
Access to Credit (Availability and availment culture of finance, now and next 5 years)

These factors were given a certain weightage and assigned a number in the scale of 1-4 (4 is
most favourable) for each location and category to come up with a composite score (higher
the score, better for SWH market).
These parameters were ranked for two cases: BAU scenario and Optimistic-I. Ranking for the
BAU scenario is based on the present scenario while Optimistic-I assumes that certain
parameter would get improved due to improvement in economic viability, Government
interventions, increased awareness, improved supply chain for SWH, improved financial
arrangement for SWH loans and finance. Based on the composite score for BAU &
Optimistic-I scenario, a new CAGR for the cumulative SWH installations is estimated as
given in the formula below.

Composite score for all state/cities and the estimated CAGR for Optimistic-I scenario is
given in table 3.13.
7

Energy saving potential in Indian households from improved appliance efficiency, Prayas Energy Group, Pune
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Table 3.13 Estimation of CAGR for Optimistic-I Scenario

Supply
Chain

Access to
Credit

25%

15%

35%

25%

25%

15%

Gujarat

3

1

4

1

2.5

3

2

4

2

2.9

17.4%

Ahmedabad

3

1

4

1

2.5

3

2

4

2

2.9

17.4%

Rajkot

3

4

4

1

3.1

3

4

4

2

3.4

15.7%

Surat

2

Maharashtra

2

3

1

1

2.0

2

3

2

2

2.4

18.2%

2

3

2

2.8

2

3

3

3

3.3

17.7%

Nagpur

2

2

3

3

2.9

3

3

3

3

3.7

18.8%

Nashik

3

2

3

3

3.3

4

3

4

4

3.8

20.5%

Pune

4

4

4

3

3.8

4

4

4

3

3.8

15.0%

Andhra Pradesh

3

2

3

3

2.7

3

2

4

3

3.0

16.4%

Hyderabad

3

1

2

1

2.1

3

2

3

1

2.6

18.8%

Krishna

2

3

2

3

2.7

3

3

3

3

3.3

18.8%

Visakhapatnam

3

3

1

3

2.5

3

4

2

3

3.0

18.0%

Tamil Nadu

3

3

3

1

2.5

3

3

4

2

2.9

17.2%

Chennai

2

4

3

3

2.7

3

4

3

3

2.9

16.8%

Coimbatore

2

3

4

3

2.8

3

3

4

3

3.3

16.8%

Madurai

2

1

3

4

2.2

2

2

3

4

2.6

16.6%

NCR

2

1

3

2

2.0

2

2

4

3

2.5

19.9%

Delhi

3

2

3

3

2.8

3

3

4

4

3.4

18.5%

Gurgaon

3

1

2

2

2.1

3

2

3

2

2.6

18.6%

Noida

2

1

2

2

1.8

2

2

2

3

2.3

18.4%

CAGR

Policy &
Enforcement

25%

Composite
Score

Economic
Viability

Access to
Credit

35%

Weightage

Composite
Score

Supply
Chain

Optimistic Scenario-I

Policy &
Enforcement

BAU Scenario
Economic
Viability

Weightage

Based on the Optimistic-I scenario CAGR in SWH cumulative installations as shown in
the table above, projections for SWH installations were done under this scenario.
Further is assumed that these interventions would take 2 years to implement. Hence, the
improved CAGR is applied from year 2013 onwards.
3.6.3 Optimistic-II Scenario
This scenario is built from the demand side. Under this scenario, we have assumed that:
 In commercial sector, mandatory provisions would be effectively implemented and
SWH penetration would reach to 50% in each state/NCR region in hotel and hospital
sector by 2022.
 In residential sector, we have assumed that the mandatory provision for SWH would
be effectively implemented. The implementation period is considered as 2 years. So,
from 2013 onwards, 10% of all the new households would have a SWH system
installed. The sales ratio for new to existing household would be 80:20.
The projected numbers are shown in state chapters i.e. chapter 4 to chapter 8.
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Chapter 4. Solar Water Heaters in Gujarat
4.1 Study Cities
We have carried out a detailed assessment of market for SWH in three cities of the state,
selected in consultation with MNRE. These are




Ahmedabad
Surat
Rajkot

The estimated number of households in these cities is 12.05 lakh, 9.19 lakh and 3.14 lakh
respectively, totaling 24.38 lakh. These cities accounted for 44% and 53% of urban
population of Gujarat (2001 and estimate for 2011 respectively). They have demonstrated a
collective decadal population growth of 48.8 lakh during 2001-11 as against urban population
growth 58.6 lakh in the state during the decade. In 2021 the three cities are expected to have a
share of 58.4% in the urban population of Gujarat.
The work entailed, interalia, primary survey of 170 SWH users and non-users, 25 case studies
on SWH users and interviews of stakeholders in the three cities. The city-level reports are
presented under Annexure-I of the report.

4.2 Gujarat: An Overview
This is given below.
Table 4.1An overview of Gujarat
2

Area (km )
Population (2001) „000
Share of urban population 2001 (%)
Estimated Population (2011) „000
Share of urban population 2011 (%)
CAGR of State Domestic Product at Current Price 2000-01
to 2008-09 (%)
Per Capita Income (Rs.) (2003-04)
Decadal Growth in Population (%)
Total 1991-2001
Total 2001-2011
Urban 1991-2001
Source: www.indiastat.com

Gujarat
1,96,024
50,671
34
59,020
42
13.83
16,779
22.66
16.48
30.94

There were seven municipal corporations and 21 cities with 1 lakh plus population in 2001.
Thus, 28 cities form the bulk of urban market in Gujarat (75.74%).
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4.3 City Profile
The demographic profile of study cities is as follows.
Table 4.2 Demographic profile of Rajkot, Ahmedabad & Surat
2

Area (km )
Population (2001). „000
Estimated Population (2011) „000
Estimated Population (2021) „000
Decadal Growth (2001)
Estimated Decadal Growth (2011)
Estimated Decadal Growth (2021)
Housing stock, „000

Rajkot
104.86
967
1,570
2,215
79
62.35
41.1
450

Ahmedabad
466
4,600
6,900
9,000
35
50
30
1204

Surat
214
2,811
4,673
6,948
89.3
66.0
48.7
919

Surat is the highest decadal population growth city (2001-11) in India.

Figure 4.1 Cities marked on Gujarat map
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4.4 SWH Market Scenario
The gross existing installation in the residential sector in three cities is estimated at 87,000
m2. This denotes 1.2% of penetration vis-à-vis the residential sector. The city to city
difference in penetration level is sharp; Ahmedabad 1.02% Rajkot 4.61% and Surat 0.25%.
The study throws up three benchmarks- Ahmedabad, Rajkot and Surat which are
characterized by heavy, medium and low development of SWH market. The cities are
reflective of market development/potential in western, central/northern and southern Gujarat
respectively. However, Vadodara, Anand and Gandhinagar in central/northern Gujarat are
regarded as better developed/ potential cities than what Ahmedabad indicates.
The residential sector position is summarized below.
Table.4.3 Residential Installation and Penetration

Gross potential
estimated
assuming 3 m2
SWH
installation per
HH (m2)

SWH
Penetration
%

City

Estimated
Total
number
Average
Existing
of HH
Size of
SWH
having SWH/HH Installation
Total HH
SWH
(m2)
(m2)

Ahmedabad

12,03,520

7,000

5.28

36,960

36,10,560

1.02

Rajkot

3,14,000

13,000

3.34

43,420

9,42,000

4.61

Surat

9,18,756

2,000

3.50

7,000

27,56,268

0.25

24,36,276

22,000

3.97

87,380

73,08,828

1.2

Total
2

1 m of collector area = 50 lpd
The non-residential sector consists of hotels, hospitals, hostel and other institutions. The
findings are as follows.
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Table 4.4 Non-Residential Installation and Penetration

Segment

Room/
bed

SWH
Norm
Gross
2
(m ) per
SWH
Existing
room or Potential Installation Penetration
bed
(m2)
(m2)
%

Rajkot
Hotel

2,200

1.2

2,640

1,200

45

Hospital

2,500

0.6

1,500

600

40

Hostel/Other

8,000

0.6

4,800

2,200

46

8,940

4,000

45

Sub Total

12,700

Surat
Hotel

3,200

1.2

3,840

1,200

31

Hospital

5,000

0.6

3,000

600

20

Hostel/Other

12,000

0.6

7,200

1,200

17

Sub Total

20,200

14,040

3,000

21

Ahmedabad
Hotel

6,600

1.2

7,920

2,000

25

Hospital

10,000

0.6

6,000

500

8

Hostel/Other

20,000

0.6

12,000

4,500

38

Sub Total

36,600

25,920

7,000

27

Gross Total

69,500

48,900

14,000

29

2

1 m of collector area = 50 lpd
The SWH market development vis-à-vis non-residential sector is far higher than that for
residential sector.
The non-residential installations in the three cities amount to 14000 m2. This denotes 29%
penetration vis-à-vis present potential.
The existing market of SWH is dominated by the residential sector. Overall 86% of the
existing SWH capacity is installed in the residential sector while the hostel, hotel and hospital
combined together account for 14% (Figure 4.2).
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Hospital
2%
Hotel
4%

Hostel/Other
8%

Residential
86%

Figure 4.2 SWH installation – Distribution by sectors in the three cities of Gujarat

The estimated annual SWH sale in recent years the in three cities (Figure 4.3) is as follows





Rajkot
Ahmedabad
Surat
Total

: 16000 m2/year
: 6000 m2/year
: 2000 m2/year
: 24000 m2/year

Surat
8%
Ahmedabad
25%

Rajkot
67%

Figure 4.3 Annual sale of SWH in three cities of Gujarat

The annual SWH sale of 24,000 m2 amounts to about 1/4th of the existing SWH installed
capacity. Rajkot leads in SWH sales, accounting for almost 2/3rd of the annual sale in the
three cities.
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4.5 Gujarat Market for SWH: Major Observations
These are as follows
Demand for Hot Water from Households
Given the climate and habits, the demand for hot water for bathing remains within 7 to 8
month per year band across study-cities. The practice of hot water bath, however, is growing,
to some extent because of growth of air-conditioning. The incidence of two baths per day is
higher at Surat than at Ahmedabad and Rajkot.
Recourse to Water Heating Devices
If we overlook LPG stove, electric geysers dominate at Ahmedabad but it is LPG/PNG
geyser at Surat. Rajkot lies somewhere, between these two.
Surat possesses PNG network since 1987 and this has contributed to massive growth of gas
geyser (LPG included). Despite being illegal, domestic LPG cylinder is used to operate the
geyser. There are 2.5 lakh PNG connections at Surat (27% of total households). It is
estimated that 20% of all households own PNG/LPG geyser there.
At Ahmedabad and Rajkot, household PNG connections are 55000 and 22000 respectively.
PNG network is of recent origin in both cities but based on Surat experience, it appears that if
SWH does not strike roots in next few years, it is likely to face significant competition from
gas geyser. The PNG network for households exists at Surat, Vadodara, Bharuch,
Ankleshwar, Ahmedabad, Gandhinagar and Rajkot. It is expected to come up, in near future,
at Bhavnagar, Jamnagar and Gandhinagar. The state government proposes to extend PNG
network to 50% of urban population of Gujarat and the above tally broadly corresponds to
this target.
The wood-based household-level boiler is a popular water heating device in towns/villages in
Gujarat and the dealer network for this is excellent, SWH dealers in some towns sell such
boiler.
SWH Supply Conditions
These are excellent at Rajkot and Ahmedabad. There are 25 active SWH
manufacturers/dealers. Ahmedabad, Vadodara, Rajkot and Anand are the major
production/trade hubs for SWH. At Surat, there is just one local manufacturer. The whole
state except districts of Surat, Navsari, Valsad and Dang has decent access to SWH supply.
However most of the SWH producers/ traders are located in major cities (barring the
exception of Anand). Gujarat possesses a network of 28 cities/towns whose population one
lakh range. Nearly 2/3rd of these cities/towns are not marked by any visible presence of SWH
traders. Given the on-site installation character of the product, supply conditions are a critical
barrier to the growth of SWH in these cities/towns. The barrier is partly overcome in
Saurashtra. The local/regional players appear to have a lion‟s share of Gujarat market.
National players have not been able to achieve performance commensurate with their image.
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SWH Awareness
At Ahmedabad and Surat, SWH-awareness and visibility are low. The SWH- relevant
households are generally unaware of the principle of working, space requirement, capacity
options and price. Rajkot is marked by tremendous visibility. There is excellent productknowledge across households; whether they are actual/prospective SWH-buyers or not. A
major implication of such knowledge is that households at Rajkot have ready confidence in
the SWH; while those at Surat and to a considerable extent, at Ahmedabad, have to be
convinced.
The after-sale support is excellent at Rajkot. There are producers, assemblers, technicians,
plumbers who deliver repair and maintenance support. Over the years, a fair amount of
knowledge has also developed on the part of customer; reducing somewhat demand for aftersale support. At Ahmedabad, after-sale support is satisfactory in so far as it is available and
the cost is reasonable. However, the traders enter/exit and so the SWH-owner, sometimes,
must live with a less stable arrangement. At Surat, the support is unsatisfactory. In several
instances, it is extended by an outstation technician; reflective of inadequacy and illaffordability.
Policy
Barring Rajkot, the SWH policy environment in Gujarat is unfavourable. SWH is mandatory
for specified new residential and commercial establishments at Rajkot. Given SWHawareness/acceptance prior to the introduction of compulsory SWH policy, administrative
will of Rajkot Municipal Corporation (RMC) and real estate developer response to the policy,
the mandatory policy has produced excellent results at Rajkot. RMC has also introduced,
beginning 2010, municipal property tax rebate for SWH owners.
No city other than Rajkot in Gujarat (Ahmedabad and Surat included) has made SWH
mandatory. No other city offers property tax rebate. The electricity rebate for SWH owners is
conspicuous by its absence in the entire state. While rain water harvesting and green
buildings are there on the public policy agenda, SWH does not appear to be there.
In the wake of solar city status, Surat Municipal Corporation (SMC) is likely to introduce
mandatory SWH policy. However, the SWH trade does not have any representation on the
two committees set up by SMC to promote solar energy.
GEDA website highlights a subsidy scheme for SWH operated during 2008-09 and
discontinued since then. It lists manufacturers and dealers. It does not make any reference to
the programmes under national solar mission. Low-key policy action is a significant
explanation for the sluggish growth of SWH market (save at Rajkot) in Gujarat.
Credit for SWH
The soft loan scheme for SWH, being operated by MNRE through banks, has by and large,
not made its presence felt in Gujarat. SWH market in Gujarat has developed almost
independently of the scheme. There is the reality of most banks not being interested in (lowGreentech Knowledge Solutions
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value or retail) SWH-loan warranting considerable upfront paper-work (and hence transaction
cost) on one hand and interest-subsidy recovery from IREDA on the other. At
Ahmedabad/Surat, SWH trade, given its business model, is not interested in investing effort
into SWH loan-related work. Besides, the customer segment to which Ahmedabad/Surat
dealers sell SWH is not deterred by absence of soft loan (though it will appreciate its
availability). At Rajkot, the market has grown despite negligible prevalence of soft loan. The
soft loan instrument possesses the potential to transform Rajkot into an enormous market (it
can also enlarge the market in other cities). Unfortunately, soft loans have so far not been
utilized to harness Gujarat market.
SWH Positioning and Business Model
At Rajkot, SWH is positioned as a utilitarian, energy expenditure saving product targeted at
all such households which can invest minimum Rs. 10,000 (for a 2 m2 SWH system) (See
Box-A).
In contrast, at Ahmedabad, the trade has projected it as an upscale product, (for the wealthy)
warranting minimum investment of Rs. 30,000 (4 m2). The energy-bill saving, concern for
the environment and status-symbol are the motivations on which SWH rests at Ahmedabad.
At Surat, the product is targeted at upper middle class (rather than wealthy) willing to invest
Rs. 30,000 and keen on energy-bill saving. SWH is not a status symbol at Surat. The SWH
market at Rajkot is fairly deep, while that at Ahmedabad/Surat is relatively shallow at
present.
The manufacturers/traders at Rajkot and Ahmedabad/Surat follow separate business models.
At Rajkot, the emphasis is on volumes and lower price points. The
producers/assemblers/trades have built up technical competencies, the intra-city distances are
small, the customer-expectation in terms of lead time for service is generous and so there
prevails excellent equilibrium in terms of after-sale support. At Ahmedabad, marketinginstallation-after-sale support is viewed by the trade as effort-intensive business proposal.
There are other attractive business opportunities. So, SWH trade at Ahmedabad looks for
high-value (and fewer) orders. They, unlike at Rajkot, combine SWH with other product-line
and pay relatively less attention to SWH. Surat business model follows Ahmedabad pattern in
a still more drastic way. The business model followed by existing players at
Ahmedabad/Surat is significantly responsible for tardy growth of SWH market in these cities.
Water Supply and Quality
Surat and Ahmedabad do not suffer from any water shortage at the household level, while
Rajkot does. On the whole, south and central Gujarat are well placed, while western Gujarat
faces water scarcity. The water- quality is good in south Gujarat but poor in north and
western Gujarat.
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Box-A
SWH: A Utilitarian-Cum-Lifestyle Products Rajkot
The following amplifies the dynamics of SWH market at Rajkot.
Building Scheme: Topland Residency, 178 row house, individual plot size of 100 m2, built
up area of 130 m2, price of Rs. 42 to 50 lakh
SWH Position: 178 row houses have just been completed. Yet to be occupied. SWH (ETC,
tank size of 150 litres) is installed by the developer in all 178 units
A 20-page expensively produced brochure was the key instrument for marketing the housing
scheme. On the opening page, it says, among other things, (translated from Gujarat) the
following.
“You will say “Wow! Topland! Because it will have
 Sun-Ray Solar Geyser
 Kent RO water purifying system
 Faber kitchen chimney
 Topland submersible pump
 Backyard grill
It describes these five features as “Panch Ratna”. The brochure commits these and other
features and specifies the brands which will be used.

Figure 4.4 SWH installation at Topland Residency, Rajkot

The developer is installing SWH because the row-house buyer accepts it as a value-add
feature, RMC has made installation compulsory and he earns some margin from SWH
INSTALLATION.
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Power Position and Tariff
On the whole, power position is satisfactory and households do not suffer from power-cuts.
The following sums up power position.
Table 4.5 Anticipated Power Supply Position in Gujarat during 2010-118

Energy
State /
Region
Gujarat

Peak

Requirement

Availability

(MU)
73999

(MU)
68138

Surplus(+)/
Deficit (-)
(MU) (%)
-5861 -7.9

Requirement

Availability

(MW)
10246

(MW)
9277

Surplus(+)/
Deficit (-)
(MW) (%)
-969
-9.5

Table 4.6 Average Electricity Tariff in Gujarat9

Domestic (Rs)
1KW (100
kWh/
Month)
348.00

4KW (400
kWh/
Month)
462.00

Commercial (Rs)
10 kW
(1000
KWh/
526.80

2kW (300
kWh/Month)
564.58

10kW (1500 30kW
kWh/
(4500 kWh/
Month)
Month)
595.42
590.14

50kW (7500
kWh/
Month)
589.08

SWH Sale to Old Housing
SWH sale to old housing, on the whole, appears to follow SWH market growth vis-à-vis new
housing and so such sale is most brisk at Rajkot and rather low at Surat. However, most
housing societies in Gujarat cities are managed well and there is a tradition of positive
collective initiatives. In recent years, city-gas (PNG) distribution companies have leveraged
on this tradition. For instance, they would extend the PNG line to an independent or
apartment housing colony only if minimum 70% members sign up for PNG connection and
they have been fairly successful. Collective or large-ticket orders from existing housing
colony are a real prospect in Gujarat cities but this is not exploited at all.
Sale to Apartments
Rajkot has made a beginning in this behalf and the indications are that the apartment segment
market will grow. The city is yet to go through sufficient SWH-use experience vis-à-vis the
apartment segment; but the trade is keen on solving operational/organizational problems and
the real estate developers are favourably disposed to the idea of common apartment building
level system. At Ahmedabad, the SWH trade itself suffers from serious doubts regarding the
techno-organizational viability of common, apartment-building level system. It does not view
apartments as a potential segment at all. It follows the business model of high margin/low
service requirement per installation. Apartment segment, in its view is low margin (the
developer will exert pressure to drive down the price) and high service requirement (one
installation and 30 -100 service-seekers) and hence contrary to its established business model.
At Surat, SWH trade takes as negative a view of apartment segment as one at Ahmedabad.
8
9

http://www.cea.nic.in/god/gmd/lgbr_report.pdf
http://www.cea.nic.in/e&c/Estimated%20Average%20Rates%20of%20Electricity.pdf
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SWH in Hotel Segment
At Rajkot, SWH is visible across hotel-size/standard. At Ahmedabad, while SWH-awareness
is excellent among hotel-owners/managers, ownership is limited largely to small and
medium-sized hotels. The large hotels (60 rooms upward) have, in most cases, stayed away
from SWH at Surat. Within the hotel sector, there prevail varied and ill-informed practices in
terms of provision of back-up. SWH suppliers, and large, have not provided optimum
integrated solution to water heating needs of hotels.
SWH in Hospital Segment
SWH penetration in this segment, relative to other non-residential segments, has remained
limited. Rajkot leads, Surat lags and Ahmedabad is placed in between. The large hospitals, by
and large, have not installed SWH. It is small/medium sized hospitals which have adopted
SWH, though very small ones (up to 10 beds) are largely SWH non-users. The hot water
provision per bed shows an extremely wide range viz., 10 to 80 lpd/ bed. On balance, 30 lpd
/bed appears to be a common norm. Within the hospital segment, maternity homes, eye
hospitals and orthopaedic hospitals are unlikely candidates for SWH.
SWH in Hostels
This segment is promising. In the three cities, the existing hostel installations are 2/3rd, in
terms of capacity, of those in hotels. The hostel segment share in total non-residential sector
installation is 29%. The supply-hour regulation and provision of a single SWH-connected hot
water points outside (multiple) bathrooms are the common features in this segment. The
segment also demonstrates a record of good practices in terms of SWH-upkeep.
Prospects for SWH in Other Parts
The western parts of Gujarat- Saurashtra/ Kutch-offer excellent prospects for SWH. The
central Gujarat- Vadodara and Anand –have a tradition of solar product development and
dissemination and it is therefore, a ready market. North Gujarat market will flourish, if
Ahmedabad market accelerates. Likewise, the spread of SWH in south Gujarat is linked to
performance at Surat; which is sluggish now.

4.6 SWH Demand Projection
As explained in Chapter 3, SWH demand projections are done under three scenarios. The
projections are summarized in Table 4.7 to 4.10 for Gujarat, Ahmedabad, Rajkot and Surat.
(All numbers have been rounded off to the nearest thousand for the state and nearest hundred
for the cities.)
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Table 4.7 SWH Demand Projection for Gujarat (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

1,30,000

1,98,000

3,46,000

6,96,000

Hotels

7,000

11,000

19,000

37,000

Hospitals

2,000

3,000

5,000

11,000

11,000

16,000

18,000

21,000

Total

1,50,000

2,28,000

3,88,000

7,65,000

Residential

1,30,000

2,02,000

3,84,000

8,59,000

Hotels

7,000

11,000

21,000

46,000

Hospitals

2,000

3,000

6,000

13,000

11,000

16,000

18,000

21,000

Total

1,50,000

2,32,000

4,29,000

9,39,000

Residential

1,30,000

2,56,000

6,01,000

10,62,000

Hotels

7,000

13,000

24,000

51,000

Hospitals

2,000

4,000

12,000

40,000

11,000

16,000

18,000

21,000

1,50,000

2,89,000

6,55,000

11,74,000

Residential
BAU

Hostel+ Others

Optimistic-I

Hostel+ Others

Optimistic-II

Hostel+ Others
Total

Table 4.8 SWH Demand Projection for Ahmedabad (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

37,000

56,200

98,300

1,97,700

2,000

3,000

5,300

10,700

500

800

1,300

2,700

4,500

6,600

7,400

8,400

Total

44,000

66,600

1,12,300

2,19,500

Residential

37,000

57,400

1,09,200

2,44,100

2,000

3,100

5,900

13,200

500

800

1,500

3,300

4,500

6,600

7,400

8,400

Total

44,000

67,900

1,24,000

2,69,000

Residential

37,000

68,500

1,50,000

2,78,500

2,000

3,100

5,900

13,200

500

800

1,500

3,300

4,500

6,600

7,400

8,400

44,000

79,000

1,64,800

3,03,400

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total
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Table 4.9 SWH Demand Projection for Rajkot (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

43,400

66,000

1,15,500

2,32,300

1,200

1,800

3,200

6,400

600

900

1,600

3,200

2,200

3,200

3,600

4,100

Total

47,400

71,900

1,23,900

2,46,000

Residential

43,400

67,400

1,28,300

2,86,800

1,200

1,900

3,500

7,900

600

900

1,800

4,000

2,200

3,200

3,600

4,100

Total

47,400

73,400

1,37,200

3,02,800

Residential

43,400

64,900

97,900

1,52,800

1,200

1,900

3,500

7,900

600

900

1,800

4,000

2,200

3,200

3,600

4,100

47,400

70,900

1,06,800

1,68,800

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total

Table 4.10 SWH Demand Projection for Surat (Cumulative installation in m2 of collector area)

Scenario

BAU

Category

2010

2013

2017

2022

Residential

7,000

10,600

18,600

37,500

Hotels

1,200

1,800

3,200

6,400

600

900

1,600

3,200

1,200

1,800

2,000

2,300

10,000

15,100

25,400

49,400

Residential

7,000

10,900

20,700

46,200

Hotels

1,200

1,900

3,500

7,900

600

900

1,800

4,000

1,200

1,800

2,000

2,300

10,000

15,500

28,000

60,400

Residential

7,000

29,600

1,18,800

2,64,900

Hotels

1,200

1,900

3,500

7,900

600

900

1,800

4,000

1,200

1,800

2,000

2,300

10,000

34,200

1,26,100

2,79,100

Hospitals
Hostel+ Others
Total

Optimistic-I

Hospitals
Hostel+ Others
Total

Optimistic-II

Hospitals
Hostel+ Others
Total
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4.6.1 BAU Scenario
Under this scenario, SWH cumulative installations of 1.5 lakh m2 in 2010 would increase to
7.65 lakh m2 in 2022 in Gujarat. The share of residential demand is 86.6% in 2010 which
would grow to 91% in 2022. We expect SWH addition of 5.66 lakh m2 over 2010-22 on
account of residential sector. In contrast, growth in commercial- hotel, hospital and
hostel/other sector during this period will be 30, 9 and 10 thousands m2, respectively.
SWH cumulative installations in Ahmedabad, Rajkot & Surat would increase from 44, 44.7
and 10 thousands m2 in 2010 to 219.5, 246 and 49.4 thousands m2, respectively. In
Ahmedabad and Rajkot also residential sector dominates as their share 84% & 91% in 2010
increases to 90% & 94% in 2022, respectively. In Surat, residential sector accounts for 70%
in 2010 and increase to 76% in 2022. These three cities together contribute around 2/3rd of
the cumulative SWH installation in Gujarat and their share remains almost same in 2022.
4.6.2 Optimistic-I Scenario
Under this scenario, SWH cumulative installations of 1.5 lakh m2 in 2010 would increase to
9.39 lakh m2 in 2022 in Gujarat. The share of residential demand is 86.6% in 2010 which
would grow to 91% in 2022. We expect SWH addition of 7.29 lakh m2 over 2010-22 on
account of residential sector. In contrast, growth in commercial- hotel, hospital and
hostel/other sector during this period will be 39, 11 and 10 thousands m2, respectively.
SWH cumulative installations in Ahmedabad, Rajkot & Surat would increase from 44, 44.7
and 10 thousands m2 in 2010 to 269, 302.8 and 60.4 thousands m2, respectively. In
Ahmedabad and Rajkot also residential sector dominates as their share 84% & 91% in 2010
increases to 91% & 95% in 2022, respectively. In Surat, residential sector accounts for 70%
in 2010 and increase to 76% in 2022. These three cities together contribute around 2/3rd of
the cumulative SWH installation in Gujarat and their share remains almost same in 2022.
The projections under this scenario is quite in agreement with the previous study done under
the UNDP/GEF SWH programme, titled as “Solar Water Heaters in India: Market
Assessment Studies and Surveys for Different Sectors and Demand Segments”. Projected
cumulative SWH installations under present study for residential, hotel & hostel/other sector
are almost similar to the earlier study. Projections for Hospital sector are lower as compared
to earlier study as the existing installation base is found lower and the SWH norm used in this
study are also lower compared to the earlier study.
Figure 4.4 gives a comparison among 3 scenarios for Gujarat state.
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Figure 4.5 Demand for SWH in Gujarat for 3 scenarios

4.6.3 Optimistic-II Scenario
Under this scenario, SWH cumulative installations of 1.5 lakh m2 in 2010 would increase to
11.74 lakh m2 in 2022 in Gujarat. The share of residential demand is 86.6% in 2010 which
would grow to 90% in 2022. We expect SWH addition of 9.32 lakh m2 over 2010-22 on
account of residential sector. In contrast, growth in commercial- hotel, hospital and
hostel/other sector during this period will be 44, 38 and 10 thousands m2, respectively.
SWH cumulative installations in Ahmedabad, Rajkot & Surat would increase from 44, 44.7
and 10 thousands m2 in 2010 to 303.3, 168.8 and 279.1 thousands m2, respectively. In
Ahmedabad & Surat residential sector dominates as its share of 84% & 70% in 2010
increases to 92% & 95% in 2022 under this scenario. In Rajkot, residential sector share of
91% in 2010 almost remains same in 2022. These three cities together contribute around 2/3rd
of the cumulative SWH installation in Gujarat and their share decreases to 64% in 2022.

4.7 Stakeholder Workshop
The findings and suggestions were discussed at the stakeholder workshop held at Ahmedabad
on Nov 20, 2010. There were participants including representative of MNRE-GOI, UNDP,
State Nodal Agency (SNA), Ahmedabad Urban Development Authority (AUDA) and
Ahmedabad Municipal Corporation (AMC). The following is pertinent.
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The participants endorsed the estimate of current SWH installations in three cities and
market analysis
GEDA expressed concern regarding lack of clarity on administration of capital
subsidy scheme and shared its communication to MNRE in this behalf
There was support for the action plan. The absence of an association of SWH trade in
Gujarat is a critical void. MNRE needs to encourage this. This will ensure needs to
encourage this. This will ensure better articulation and resolution of market issues




4.8 Action Plan
Gujarat has emerged as the third largest state in terms of SWH installations in the country
behind Karnataka and Maharashtra. The western parts of Gujarat- Saurashtra/Kutch-offer
excellent prospects for SWH, as has been demonstrated by the success of SWH in Rajkot.
The central Gujarat- Vadodara and Anand –have a tradition of solar product development and
dissemination and it is therefore, a ready market. North Gujarat market has the potential to
flourish, if Ahmedabad market accelerates. Likewise, the spread of SWH in south Gujarat is
linked to performance at Surat; which is sluggish now.
The region-wise action plan is given below:
4.8.1 Saurashtra & Kutch region
I.

Rajkot: SWH at Rajkot is mandatory and the policy is being implemented
effectively. Under the circumstances, we propose SWH promotion in areas which
fall outside Rajkot Municipal Corporation, but for practical purpose, is an
extension of the city. In this behalf, the following areas are relevant.



Kalawad-Lodhika Road
Rajkot-Morbi Road

Independent-style as well as apartment-style housing is coming up on these roads.
Most apartments are around Rs. 15 lakh/unit. A dialogue among real estate
developers and SWH manufacturers to be coordinated by GEDA and Rajkot
Urban Development Authority can lead to SWH installations and accelerate
voluntary SWH installations around Rajkot.
SWH manufacturers, real estate developers and SWH users are watching keenly
the SWH installations in apartment buildings since these are in nascent stage.
Some of the apartment complexes of interest from SWH application are: Panch
Ratna apartment at Sadhu Vasvani road, Sun City apartment at Sadhu Vasvani
road, Megh Malhar apartment at Kalavad road and Topland Residency.
It would be rewarding to set up a monitoring- cum-troubleshooting mechanism
which will work towards the success of apartment-level SWH; document the
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working, derive and share lessons for the benefits of all stakeholders so that SWH
growth in apartment segment at Rajkot is ensured.
II.

Tourist Places: Saurashtra and Kutch has a large tourist potential. Some of the
important tourist places in Saurashtra are Dwarka, Somnath, Palitana, Kutch and
Gir forest. The SWH potential in the major tourist places of interest is provided
below:
a) Dwarka: Dwarka, the abode of Krishna, is a tourist destination having all
India appeal. The hotel/guest-house capacity there is 700 rooms; while
dharamshala capacity is 2100 room- equivalent. SWH penetration is presently
negligible. The hotel/guest-house and dharamshalas capacity growth over
2011-22 will be marginal. The tourist pilgrims are generally low-spending.
Over 2010-22 maximum potential of SWH is estimated to be 1500 m2. A
realistic target will be 750 m2 (50% penetration).
b) Palitana: Palitana draws Jain pilgrim from all over India. There are 4400
rooms which are almost entirely dharamshalas. While some of them are
closed, some are high-grade and keeping this in view, our estimate of SWH
potential is 2000 m2. We do not expect effective growth in room capacity over
next ten years and propose a target of 1000 m2 of SWH installation.
c) Somnath: Somnath, the Jyotirlinga and the rebuilt temple of Shiva, draws
pilgrims from all over the country. There are 400 hotel/guesthouse rooms and
200 dharamshala rooms. Given tourism development plans for the region, we
expect a gross tourist accommodation of the order of 1000 rooms over next 10
years. The present SWH potential is around 400 m2. This will grow to 1000 m2
in next 10 years. We suggest SWH installation target of 500 m2.

III.

Other Towns in Saurashtra: To develop SWH market in the Saurashtra region,
the other large towns which can be focussed are Bhavnagar, Jamnagar and
Junagadh. Formulation and implementation of mandatory SWH provisions like
Rajkot can be targeted.

IV.

Industrial potential: Light engineering, dairy, agro and food processing
industries are some of the important industries that could be targeted for SWH
market development in the Saurashtra region. Kutch has textile/cotton industry,
which may also have SWH potential.

4.8.2 North Gujarat
I.

Ahmedabad: The existing SWH market in Ahmedabad is limited to individual
housing and non-residential buildings particularly hotels and hostels. For
increasing the market of SWH, residential sector should be the key focus.
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Initiatives should be taken for making the use of SWH mandatory in residential
and commercial buildings. Large residential projects (townships) being planned/
under construction should be targeted. Some of the specific projects which could
be targeted for SWH applications are:
a) Godrej Garden City, New Ranip: Godrej Garden City is a township project,
spread over 330 acres. It is aiming to develop 40 million ft2 of residential,
commercial and other built up area over a period of 8 to 10 years. This is one of
the 16 founding projects under The Climate Positive Development Programme
of Clinton Foundation Initiative in India. The installation of SWH in residential
units will have high visibility and impact vis-à-vis affordable housing segment
in Ahmedabad; the segment nearly untouched by SWH suppliers. It will
contribute to opening up the apartment segment market in the city.
b) Applewoods Township, Shela, Sardar Patel Ring Road: There are 500 villas
and 3500 apartments. In addition, there will be one million ft2 of commercial
space. It is to be a high-end township. While SWH installation in all residential
and relevant commercial units should be the goal, SWH in 3500 apartments will
have excellent demonstration impact vis-à-vis high-end apartment segment in
Ahmedabad.
c) Sahara City, Shela, Sardar Patel Ring Road: This, spared over 104 acres, is
to offer 25.4 lakh ft2 of residential and 3.6 lakh ft2 of commercial built-up
space. The residential spaces are varied-bungalows and apartments ranging
from one to five bed rooms. It is located in the middle of an upcoming suburban
locality marked by intense construction. SWH installations in the township will
help in promoting SWH market at Ahmedabad.
Gujarat Institute of Housing And Estate Developers is an association of
apparently forward-looking developers at Ahmedabad who pursue policy
advocacy and organize GIHED property show at Ahmedabad every year. Most
developers setting up large real estate projects are its members and they sponsor
image-building and developmental initiatives, e.g., heritage-conservation, rainharvesting. We suggest a dialogue with GIHED which should lead to an MoU
under which its members take up SWH installation commitments.
II.

Tourist Places: Ambaji is the main tourist centre which can be targeted. Ambaji,
the centre of Goddess Amba; is a pilgrim destination having large regional appeal.
The hotel-room capacity is 600, while dharamshala capacity is 1900- room
equivalent. The SWH potential is 1000 m2. There is almost no existing
installation. Over 2011-21, the potential will be 1500 m2 and a target of 750 m2
appears appropriate.
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III.

Other Towns: To develop SWH market in the other large town that can be
focussed is Mehsana.

IV.

Industrial potential: The industrial potential for SWH may be significant in the
North Gujarat region. The candidate industries are textile-processing, chemical
and dye-stuff, pharmaceutical, soft drink and dairy.

4.8.3 Central Gujarat
I.

Urban centres: The two largest cities are Vadodara and Anand. The region has an
active solar water heater industry. After doing preparatory work it is proposed that
initiatives should be taken for making the use of SWH mandatory in residential
and commercial buildings.

II.

Industrial potential: The industrial potential for SWH may be significant in the
Central Gujarat region. The candidate industries are petro-chemical,
pharmaceutical and dairy.

4.8.4 South Gujarat
I.

Surat: In Surat, the penetration of SWH is very low in the residential sector. PNG
and LPG are the predominant source of heating water. After doing preparatory
work it is proposed that initiatives should be taken for making the use of SWH
mandatory in residential and commercial buildings. As Surat has been identified
as one of the cities to be developed as a Solar City under MNRE programme,
SWH dissemination should be a major strategy under the Solar Cities project
Some of the specific projects where SWH possibility can be explored are :
a. Green Group: This is a leading local real estate development company. It
is building three SWH- relevant projects in Adajan- an upscale area of
Surat. All three projects are apartment projects and the tower is generally 9
storied. The projects titled Green Residency, Green Hills and Green
Arcade add up to 12 towers which are to house almost 400 apartments.
SWH installation in all or any of these towers will be significant for
seeding the apartment segment market at Surat.
b. Housing for the Urban Poor: Surat Municipal Corporation: Surat
Municipal Corporation has built over 2100 units priced around Rs. 60,000
each under Valmiki- Ambedkar Awas Yojana and subsequently under
JNURM for the urban poor. These are row houses as well as apartments
admeasuring 20 m2 each. Among Gujarat cities, Surat would continue to
figure high in terms of proportion of urban poor in total population. We
propose a community SWH which is managed on commercial lines. The
participants are likely to pay on fixed-cum-pay-per-use basis. It will be an
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experimental installation which, if successful, can be replicated in lowincome areas of Surat and other cities of Gujarat.
c. KRIBHCO Township: KRIBHCO township consists of 1500 independent
and apartment-style residential units, two guesthouses having 67 rooms,
40-room hostel, two clubs, a gym, two schools, a 20-bed hospital and a
sport complex. It is an old township in Hazira area. However, given the
size and range of facilities, it would become possible to install SWH at
some of the facilities. There are other corporate enclaves- ONGC, GAIL,
Reliance, L&T- at Hazira and SWH installations in KRIBHCO township
are likely to be emulated by others. Hazira is the industrial/corporate hub
at Surat.
II.

Tourist Places: Saputara is the solitary hill-station of Gujarat, located in the
completely tribal district of Dang. It abuts Maharashtra. Its unpolluted character is
its key strength. There are over 500 hotel rooms there and the tourist spend is
significant. We estimate current potential at 700 m2 of SWH will grow to 1000 m2
in another ten years. We propose a target of 500 m2.

III.

Other Towns: To develop SWH market in the other large town that can be
focussed are Valsad, Vapi and Bharuch.

IV.

Industrial potential: The industrial potential for SWH is significant. Surat is the
largest textile-processing centre in India. Petro-chemical and chemical industries
are also large segments. There is also considerable fruit and vegetable processing
as well as dairy in the region.
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4.8.5 Three-Year Action Plan
Table 4.11 Three year action plan for Gujarat

2011
1
2

3

4

5

6

7
8

2012

2013

Special programme to target tourist centers Dwarka, Ambaji, Palitana, Somnath, Saputara
Campaign for SWH in Hotels, Hospitals and
Hostels in all major cities - Ahmedabad,
Vadodara, Surat and Rajkot
Revision of bye-laws in all major municipal
corporations to make SWH use mandatory in new
commercial and residential buildings Ahmedabad, Vadodara, Surat
Supporting pilot projects in multi-storey housing
at Ahmedabad, Surat and Vadodara ; Monitoring
the performance of SWH systems in multi-storey
housing at Rajkot
Identifying and mobilizing at least one-bank in
each region focusing on providing credit for SWH
in the four regions of Gujarat
Campaign for SWH use in pharmaceutical and
dairy industry -targeting 10 -15 installations in
next 3 years
Facilitating formation of a state level SWH
manufacturers association
Study for feasibility of SWH in existing multistorey housing
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Chapter 5. Solar Water Heaters in Maharashtra
5.1 Study Cities
We have carried out a detailed assessment of market for SWH in three cities of the state,
selected in consultation with MNRE. These are




Pune
Nagpur
Nashik

The estimated number of households in these cites is 12 lakh, 4.42 lakh and 2.60 lakh
respectively, totalling 19.02 lakh. These cities accounted for 23% of urban population of
Maharashtra (excluding Mumbai) in (2001). They have demonstrated a collective decadal
population growth of 40.25 lakh during 2001-11 as against urban population growth 100 lakh
in the state during the decade.
The work entailed, interalia, primary survey of 160 SWH users and non-users, 19 caselets on
SWH users and interviews of stakeholders in the three cities. The city-level reports are
presented under Annexure-I of the report.

5.2 Maharashtra: An Overview
This is given below10.

2

Area (km )
Population (2001) „000
Share of urban population 2001 (%)
Estimated Population (2011) „000
Share of urban population 2011 (%)
CAGR of Growth in GSDP At Current Price 2000-01 to
2008-09 (%)
Per Capita Income (Rs.) (2003-04)
Decadal Growth in Population (%)
Total 1991-2001
Total 2001-2011
Urban 1991-2001
Source: www.indiastat.com

Maharashtra
3,08,000
97,476
42
1,13,179
46
11.57
16,479
22.73
16
26

Maharashtra is one of the most urbanised states in India, with 42% urban population in 2001.
There were 22 municipal corporations and 40 cities with one lakh plus population in 2001.
10

It is Maharashtra sans Mumbai which is relevant for SWH and hence the exclusion of Mumbai from
perspective on Maharashtra
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5.3 City Profile
The demographic profile of study cities is as follows.
Table 5.1 Demographic profile of Pune, Nagpur & Nashik
2

Area (km )
Population (2001) „000
Population (2011) „000
Population (2021) „000
Decadal Growth (2001)
Estimated Decadal Growth (2011)
Estimated Decadal Growth (2021)
Housing stock, „000

Pune*
415
3,570
6,110
8,448
59
71
38
1,200

Nagpur
217
2,048
2,860
3,608
26.10
38.5
27.2
441

Nashik
259
1,077
1,750
2,599
64
62.5
48.6
260

*Geographical boundary redefined from time to time

Figure 5.1 Selected cities shown on Maharashtra map
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5.4 SWH Market Scenario
The gross existing installation in the residential sector in three cities is estimated at 3.47 lakh
m2. This denotes 5.9% of penetration vis-à-vis the residential sector. The city to city
difference in penetration level is significant; Pune 7.8% Nagpur 3.7% and Nashik 4%.
The study throws up two level of market development – Pune and Nagpur which are
characterized by excellent and good growth of SWH market. The cities are reflective of
market development/potential in central and northern/eastern Maharashtra respectively. The
three cities, however, do not convey a picture of SWH prospects in coastal or western
Maharashtra.
The residential sector position is summarized below.
Table 5.2 Residential installation and potential

City
Pune

Total Estimated
HH
no. of
(lakh) SWH HH

Average
size of
SWH
size/HH
(m2)

Total
Existing
SWH
Installation
(m2)

Gross
potential
assuming 3
m2 SWH
installation
HH (m2)

SWH
Penetration
%

12.00

90,000

3

2,80,000

36,00,000

7.8

Nagpur

4.42

11,200

3

35,800

14,58,000

3.7

Nashik

2.61

8,500

3

31,000

7,83,000

4

Total

19.03

1,09,700

3,46,800

1,28,88,000

5.9

2

1 m of collector area = 50 lpd
The non-residential sector consists of hotels, hospitals, hostel and other institutions.
The non-residential installation in the three cities amounts to be 26,700 m2. This denotes 45%
penetration vis-à-vis present potential. It represents 7.5% of the gross existing installationsresidential and non-residential. In terms of segments, the hotel segment reports better
performance, the penetration being 70% across three cities. This is followed by hostels/other
(37%). SWH has penetrated 44%, 47% and 48% of non-residential sector potential in Pune,
Nagpur and Nashik respectively.
The SWH market development vis-à-vis non-residential sector is far higher than that for
residential sector. This is evident from the following.
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Table 5.3 Non-Residential installation and potential

SWH
Potential

Room/bed

SWH
Norm
(m2)

(m )

(m )

Penetration
%

9,000

1.2

10,800

8,000

74

Hospital

10,000

0.6

6,000

2,000

33

Hostel/others

40,000

0.6

24,000

8,000

33

Sub Total

59,000

40,800

18,000

44

Segment

2

Existing
Installation
2

Pune
Hotel

Nagpur
Hotel

2,200

1.2

2,640

2,000

76

Hospital

2,500

0.6

1,500

200

13

Hostel/others

8,000

0.6

4,800

2,000

42

8,940

4,200

47

Sub Total

12,700

Nashik
Hotel

1,800

1.2

2,160

1,000

46

Hospital

2,000

0.6

1,200

600

50

Hostel/others

10,000

0.6

6,000

2,900

48

Sub Total
Gross Total

13,800
85,500

9,360
59,100

4,500
26,700

48
45

1 m2 of collector area = 50 lpd
Sectoral installations for these three cities (Figure 5.2) in residential, hotel, hospital &
hostel/other is 346800, 11000, 2800 & 12900 m2, respectively.

Hotel
3%

Hospital
1%

Hostel/Other
3%

Residential
93%

Figure 5.2 Sectoral installations for three cities of Maharashtra
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The annual sale in recent years the in three cities (Figure 5.3) is as follows
: 30000 m2 /year
: 6000 m2 /year
: 9000 m2 /year
: 45000 m2 /year

Pune
Nagpur
Nashik
Total

Nashik
20%

Nagpur
13%
Pune
67%

Figure 5.3 Annual sales for three cities of Maharashtra

The annual sale thus amounts to 1/8th of existing installation but 2/3rd of sale are on account
of Pune market.

5.5 Maharashtra Market for SWH: Major Observations
Households Demand for Hot Water
This is a winning point for Maharashtra market. The temperature data for the three cities is
presented in figure 5.4. It can be observed that at both Nashik and Pune, the average
minimum monthly temperature is below 23oC throughout the year and is less than 20oC for
almost six-months in the year, both of these places are 250 day plus/year hot water bath
regions and Nagpur represents 200 day plus/year hot water bath market. The strong demand
for hot water reduces the payback period.
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Pune

Nashik

Nagpur

Figure 5.4 Average monthly maximum and minimum temperature at Pune, Nashik and Nagpur
(Source: http://www.mustseeindia.com)
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Recourse to Water Heating Devices
It is a mix of electric geysers and gas geysers. The upper middle class and wealthy rely on
electric geysers. However, gas geyser is popular among the middle class and below and given
the broad-based character of SWH market in Maharashtra, it is a clear competitor.
SWH Supply Conditions
These are excellent in all three cities. There are 50 active SWH manufacturers/dealers. Many
manufacturers/dealers have nurtured the market over several years and are now reaping the
benefit. There are dealers who stock multiple brands and meet the whole range of price point
in terms of demand. The growth of apartment-centric business at Pune has facilitated the rise
of integrators who procure from various sources and put together the installation. The
apartment segment denotes bulk orders and hence the significance of integrators might
escalate. The national brand manufacturers are yet to establish their brand equity adequately
vis-à-vis real estate developers. Bangalore-based SWH manufacturers, given logistics and
historical linkage, have been fairly active in Maharashtra market.
SWH Awareness
There is excellent SWH awareness across three cities. The concept selling, therefore, is not
required the gaps in awareness now pertain to such issues as
 Pros and cons of FPC versus ETC
 Guidelines for assessing hot water requirement and determining SWH size
 Understanding of key specifications of SWH
The customers have a wide choice of suppliers and they acquire above knowledge through
interaction but objective and easily digestible information does not exist in public domain
Policy
Pune Municipal Corporation enforces compulsion (issues of building completion certificate)
informally, there is no administrative order. Pimpri Chinchwad Municipal Corporation
follows formal compulsion policy
SWH is compulsory for residential and commercial establishments at Pune and Nagpur but at
Nashik, compulsion is limited to commercial establishments. Nashik does not have any plan
to extend compulsion to residential units. There is compulsion at Thane, Kalyan and such
other cities).
The compulsion enforcement policy is effective at Pune. The developers are satisfied with the
compulsion policy followed by PMC. The SWH trade, on the whole, finds real estate
developers to be fairly responsive to SWH. The architects, though not decision-makers, are
not as responsive. Aesthetics, roof-space and lack of knowledge regarding SWHproduct/working are the key issue vis-à-vis architects.
It is not implemented effectively at Nashik and Nagpur. At Nagpur, there prevails a false
perception among home-owners/developers that they have to do one of the two compulsorily-
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solar water heating or rain-harvesting. There exists a solar demo-cum-policy advocacy centre
at Nagpur, but it has not been able to influence policy implementation. Among the three
cities, it is only at Pune that SWH market growth can be ascribed to policy.
We did not come across evidence of likely improvement in implementation of compulsion
policy at either Nashik or Nagpur. The knowledge of municipal corporation officials
apparently responsible for compulsion policy implementation regarding SWH-efficacy and
SWH- suitability for apartment buildings is imperfect.
The rebate in municipal property tax rebate to SWH-owners is available at all the three cities.
However, awareness of the benefit and delivery are poor. At Nashik, there are 8500
residential installations but only 500 users have availed of such rebate.
The electricity charges rebate to SWH uses is not available in Maharashtra.
Credit for SWH
This has been an important driver of SWH market growth, particularly at Nashik and Nagpur.
At Pune, the relevance of bank-loan has declined because bulk of the market is apartments
(real estate buyers rather than apartment owners) but credit made a useful contribution during
the phases of independent house- owner dominance of SWH market.
At Nashik around 80% of the SWH sale to residential sector is loan-dependent. The
prosperous customers also avail of loan; once they learn about it. At Nagpur, 70% of
residential SWH business entails soft-term bank loan.
It is the co-op banks which have been active. Some of these banks are keen to expand
customer-base (savings account and later fixed deposit) and it is because the SWH retail loan
fits well into their own business model that they are active on SWH loan front. The SWH
trade has devised its own technique of accessing bank-loans efficiently (see Box A). The
trade has also catalyzed SWH soft loan against fixed deposit certificates aggressively.
Nagpur and Nashik market are currently being driven by independent house-owners. If soft
loan support sags, these markets are likely to be badly hurt.
At Pune, the independent house-owner market is now significantly old house market and the
bank credit is important for this segment. In such mature market as Pune, old housing marketindependent house as well as apartment- offers excellent prospect. Bank credit is imperative
to harness potential of old housing market.
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Box-A: Bank Loan for SWH
There are two banks which account for over 90% of SWH portfolio at Nagpur- Nagrik
Sahakari is the leader in SWH business; Shikshak Sahakari is quite active. The nationalized
banks remain reluctant to extend SWH-loan.
The details of SWH loan are as follows.

Number
Capacity
of
Year
lpd Proposal
Nagpur Nagrik Sahakari Bank Ltd
2006-07
2,07,700
967
2007-08
1,90,340
826
2008-09
1,05,625
507
2009-10
97,320
471
Sub Total
6,00,985
2,771
Shikshak Sahakari Bank
2007-08
26,525
129
2008-09
41,225
209
2008-09
21,775
108
Sub Total
89,525
446
Grand
Total
6,90,510
3,217

Collector
Area m2

Amount
of Loan
Disbursed
Rs. (lakh)

Interest
Subsidy
Claimed
Rs. (lakh)

Process
Fees
Claimed
Rs. (lakh)

Motivator's
Incentives
Rs. (lakh)

3,658
3,383
2,012
1,861
10,914

230.25
210.45
113.73
106.73
661.17

38.20
33.91
16.46
16.23
104.80

1.93
1.65
1.01
0.94
5.54

3.66
3.38
2.01
1.86
10.91

508
795
405
1,708

28.33
42.58
22.55
93.46

4.23
6.49
3.44
14.16

0.26
0.42
0.22
0.89

0.51
0.80
0.41
1.71

12,622

754.62

118.96

6.43

12.62

The growth of SWH-loans at Nagpur can be ascribed to the loan-distribution model
followed. There is a single SWH dealer who carries out virtually 100% of loan-distribution.
He has worked out an informal tie-up with the above two banks. The dealer in question
secures loan not merely for his SWH-customers but also those of selected other SWHdealers. The other dealers ask customers regarding interest in loan and direct loan-interested
customers to the loan-distributor dealer for the limited purpose of bank-loan. The loandistributor dealer undertakes complete paperwork for the customer and collects post-dated
cheques in his favour. He charges a percentage of loan as the service-fee and customers/other
SWH dealers do not appear to grudge this. For the loan distributor SWH dealer, the service
charge is as (or more) important revenue stream as the SWH sale.
There are SWH dealers who enter/exit SWH business rather quickly and are, therefore, not
equipped to look after installations. The loan-distributor dealer stays away from such dealers.
He acts on behalf of established and stable dealers because non-functioning or unattended
SWH is a major reason for not paying EMI.
The arrangement underscores the fact that just as banks shy away from SWH-loan business
because of its low-ticket retail character (and hence unaffordable transaction cost), the SWH
dealers also stay away from it for a similar reason. A loan-distributor who consolidates
proposals and processes a large volume of loans/years makes sense.
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Figure 5.5 SWH in Low-Income CIDCO Areas

SWH Positioning and Business Model
Across cities, SWH is positioned as a utilitarian, energy bill saving device and the trade has
targeted middle class and above. At Nashik, the trade has been able to sell SWH to sections
of population whose status is below the middle class.
The business model at Pune is now apartment-centric. The emphasis is on large orders to be
negotiated by the SWH manufacturer (rather than the dealer). It is the mutual comfort
between manufacturer and real estate developer which is becoming a critical determinant of
growth. The margins are under pressure but the marketing effort and transaction cost have
come down heavily. The repeat business from developers reduces pressure for the
manufacturer to market. However, integrators are becoming active and there is the prospect
of SWH manufacturers becoming specialist suppliers for collector or tanks or both.
At Nashik, the trade remains focussed on retail sale. The trade is not yet ready to compromise
on margins, invest in credit/recovery from real-estate developers and attend to multiplegrievances-per-installation implicit in sale to apartment segment.
Nagpur business model, hitherto close to Nashik, is moving in the direction of Pune model.
Water Supply and Quality
The water- availability and water-quality do not come in the way of SWH market growth at
the three cities.
Power Position and Tariff
Since 2005, Maharashtra‟s power sector has been unable to meet electricity demand. The
state is currently facing a daily shortage of 4,000 to 5,000 mw, which is expected to be over
10,000 mw by the end of the 11th Plan period. The state utility has been resorting to load
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shedding to bridge the gap between supply and demand. Several parts of the state have eight
to 10 hours of load shedding. Demand side management options like efficiency for residential
lighting and solar water heaters have been examined. It is estimated that the average energy
and peak shortages can be reduced by using these selected options.
Table 5.4 Anticipated Power Supply Position in Maharashtra during 2010-1111

Energy
State
Region

/

Peak

Requirement Availability

(MU)
Maharashtra 113191

(MU)
100007

Surplus(+)/
Deficit (-)
(MU)
(%)
-13184 -11.7

Requirement

Availability

(MW)
18700

(MW)
14219

Surplus(+)/
Deficit (-)
(MW) (%)
-4481 -24.0

Table 5.5 Average Electricity Tariff in Maharashtra12

Domestic
1KW
(100
KWh/
Month)
275.90

Commercial
4KW
(400
KWh/
Month)
443.36

10KW
(1000
KWh/
Month)
596.68

2KW (300 10KW
30KW
50KW
KWh/
(1500 KWh/ (4500 KWh/ (7500 KWh/
Month)
Month)
Month)
Month)
528.84

594.02

779.54

779.54

SWH Sale to Old Housing
This follows the pattern of SWH sale to new housing. At Pune, the market for SWH sale to
old apartment building is opening up. A three-building apartment complex tries out common
SWH system for one building and proceeds further based on the result. The developers at
Pune see SWH as a clear value-add and a policy compliance requirement. There are
indications that SWH will percolate to new apartments priced as low as Rs. 20 lakh (Pune
price).
SWH in Hotel Segment
While SWH-awareness is excellent among hotel-owners/managers, ownership is limited
largely to small and medium-sized hotels. The large hotels have, in most cases, stayed away
from SWH. Within the hotel sector, there prevail varied and ill-informed practices in terms of
provision of back-up. SWH suppliers, by and large, have not provided optimum integrated
solution to water heating needs of hotels.
SWH in Hospital Segment
The penetration is 50%, 13% and 75% at Pune, Nagpur and Nashik. The luxury/corporate
hospitals have, however, stayed away from SWH. The incidence of incorrect sizing is
noticeable in this segment.

11
12

http://www.cea.nic.in/god/gmd/lgbr_report.pdf
http://www.cea.nic.in/e&c/Estimated%20Average%20Rates%20of%20Electricity.pdf
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SWH in Hostel/Other Segment
This is an exciting segment since SWH-acceptance cuts across hostel size and standard.
There are private/quasi-private investors in these cities who have built up a chain of hostels.
These investors have paid attention to selection, installation and upkeep of SWH because
they are keen to maximize return on investment. In a demonstration context, they can
contribute considerably.
Prospects for SWH in Other Parts
The coastal areas of Navi Mumbai; Thane and Kalyan will continue to be characterized by
high density of population and growth of high-rise apartment building. It is SWH compulsion
and related policy action and techno-managerial solutions for apartment segment which will
drive the market in this region. It is the action on apartment front which will accelerate
market development in Pune region. In northern and western Maharashtra, credit will be the
key drive.

5.6 SWH Demand Projection
As explained in Chapter 3, SWH demand projections are done under three scenarios. The
projections are summarized in Table 5.6 to 5.9 for Maharashtra, Nagpur, Nashik and Pune.
(All numbers have been rounded off to the nearest thousand for the state and nearest hundred
for the cities.)
Table 5.6 SWH Demand Projection for Maharashtra (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

6,27,000

9,54,000

16,68,000

33,55,000

15,000

23,000

40,000

80,000

4,000

5,000

9,000

19,000

15,000

22,000

39,000

64,000

Total

6,61,000

10,04,000

17,56,000

35,18,000

Residential

6,27,000

9,76,000

18,70,000

42,19,000

15,000

23,000

45,000

1,01,000

4,000

5,000

10,000

24,000

15,000

23,000

43,000

64,000

Total

6,61,000

10,27,000

19,68,000

44,08,000

Residential

6,27,000

10,04,000

17,33,000

27,58,000

15,000

34,000

88,000

2,66,000

4,000

7,000

16,000

45,000

15,000

23,000

43,000

64,000

6,61,000

10,68,000

18,80,000

31,33,000

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total
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Table 5.7 SWH Demand Projection for Nagpur (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

35,800

54,400

95,200

1,91,500

2,000

3,000

5,300

10,700

200

300

500

1,100

2,000

3,000

5,300

8,900

Total

40,000

60,700

1,06,300

2,12,200

Residential

35,800

55,700

1,06,800

2,40,900

2,000

3,100

6,000

13,500

200

300

600

1,300

2,000

3,100

6,000

8,900

Total

40,000

62,200

1,19,400

2,64,600

Residential

35,800

60,300

1,17,100

2,09,900

2,000

3,100

6,000

13,500

200

300

600

1,300

2,000

3,100

6,000

8,900

40,000

66,800

1,29,700

2,33,600

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total

Table 5.8 SWH Demand Projection for Nashik (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

31,000

47,100

82,500

1,65,900

1,000

1,500

2,700

5,400

600

900

1,600

3,200

2,900

4,400

7,700

12,900

Total

35,500

53,900

94,500

1,87,400

Residential

31,000

48,200

92,500

2,08,600

1,000

1,600

3,000

6,700

600

900

1,800

4,000

2,900

4,500

8,700

12,900

Total

35,500

55,200

1,06,000

2,32,200

Residential

31,000

49,800

88,600

1,52,400

1,000

1,600

3,000

6,700

600

900

1,800

4,000

2,900

4,500

8,700

12,900

35,500

56,800

1,02,100

1,76,000

Residential
Hotels
BAU

Hospitals
Hostel+ Others

Hotels
Optimistic-I

Hospitals
Hostel+ Others

Hotels
Optimistic-II

Hospitals
Hostel+ Others
Total
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Table 5.9 SWH Demand Projection for Pune (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

2,80,000

4,25,800

7,44,800

14,98,100

Hotels

8,000

12,200

21,300

42,800

Hospitals

2,000

3,000

5,300

10,700

Hostel+ Others

8,000

12,200

21,300

35,500

Total

2,98,000

4,53,200

7,92,700

15,87,100

Residential

2,80,000

4,35,700

8,35,300

18,84,000

Hotels

8,000

12,400

23,900

53,800

Hospitals

2,000

3,100

6,000

13,500

Hostel+ Others

8,000

12,400

23,900

35,500

Total

2,98,000

4,63,600

8,89,100

19,86,800

Residential

2,80,000

3,82,200

4,32,500

5,12,800

Hotels

8,000

12,400

23,900

53,800

Hospitals

2,000

3,100

6,000

13,500

Hostel+ Others

8,000

12,400

23,900

35,500

2,98,000

4,10,100

4,86,300

6,15,600

Residential
BAU

Optimistic-I

Optimistic-II

Total

5.6.1 BAU Scenario
Under this scenario, SWH cumulative installations of 6.61 lakh m2 in 2010 would increase to
35.18 lakh m2 in 2022 in Maharashtra. The share of residential would dominate as its share in
demand is 95% in 2010 would remain same in 2022. We expect SWH addition of 27.28 lakh
m2 over 2010-22 on account of residential sector. In contrast, growth in commercial- hotel,
hospital and hostel/other sector during this period will be 65, 15 and 49 thousands m2,
respectively.
SWH cumulative installations in Nagpur, Nashik & Pune would increase from 40, 35.5 and
298 thousands m2 in 2010 to 212.2, 187.4 and 1587 thousands m2, respectively. In Nagpur,
Nashik & Pune also residential sector dominates as their share 90%, 87% & 94%,
respectively in 2010 remains almost same in 2022. These three cities together contribute
around 56.5% of the cumulative SWH installation in Maharashtra and their share remains
same in 2022.
5.6.2 Optimistic-I Scenario
Under this scenario, SWH cumulative installations of 6.61 lakh m2 in 2010 would increase to
44.08 lakh m2 in 2022 in Maharashtra. The share of residential would dominate as its share in
demand is 95% in 2010 would remain almost same in 2022. We expect SWH addition of
35.92 lakh m2 over 2010-22 on account of residential sector. In contrast, growth in
commercial- hotel, hospital and hostel/other sector during this period will be 86, 20 and 49
thousands m2, respectively.
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SWH cumulative installations in Nagpur, Nashik & Pune would increase from 40, 35.5 and
298 thousands m2 in 2010 to 264.6, 232.2 and 1986.8 thousands m2, respectively. In Nagpur,
Nashik & Pune also residential sector dominates as their share 90%, 87% & 94%,
respectively in 2010 increases to 91%, 90% & 95%, respectively in 2022. These three cities
together contribute around 56.5% of the cumulative SWH installation in Maharashtra and
their share remains same in 2022.
The projections under this scenario is quite in agreement with the previous study done under
the UNDP/GEF SWH programme, titled as “Solar Water Heaters in India: Market
Assessment Studies and Surveys for Different Sectors and Demand Segments”. Projected
cumulative total SWH installations under present study are almost similar to the earlier study.
Projections for Hospital sector are lower as compared to earlier study as the existing
installation base is found lower and the SWH norm is also lower. Similarly for the hotel
sector projections for present study are lower as compared to earlier study as the installation
base is found to be lower.
Figure 5.4 gives a comparison among 3 scenarios for Maharashtra state.

Figure 5.6 Demand for SWH in Maharashtra for 3 scenarios

5.6.3 Optimistic-II Scenario
Under this scenario, SWH cumulative installations of 6.61 lakh m2 in 2010 would increase to
31.33 lakh m2 in 2022 in Maharashtra. The share of residential would dominate as its share in
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demand is 95% in 2010 would reduce to 88% in 2022. We expect SWH addition of 21.31
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 215, 41 and 49 thousands m2,
respectively.
SWH cumulative installations in Nagpur, Nashik & Pune would increase from 40, 35.5 and
298 thousands m2 in 2010 to 233.6, 176 and 615.6 thousands m2, respectively. In Nagpur, &
Nashik also residential sector dominates as their share 90% & 87%, respectively in 2010
remains same in 2022. In Pune also residential sector dominates but its share of 94% in 2010
decreases to 83% in 2022. These three cities together contribute around 56.5% of the
cumulative SWH installation in Maharashtra and their share decreases to 32% in 2022 under
this scenario.

5.7 Stakeholder Workshop
The findings and suggestions were discussed at the stakeholder workshop held at Pune on
Nov 17, 2010. There were 20 participants including representatives of Maharashtra Energy
Development Agency MNRE-GOI and UNDP officials. The following is pertinent.






MEDA highlighted its communication to MNRE under which it has presented a
proposal to sanction/disburse capital subsidy to individual buyers of SWH through its
own network.
Solar Thermal Federation of India (STFI) emphasised the need to launch a campaign
against LPG geysers, to educate architects and to introduce tight amendment to
building code which ensures compulsory installation and use of SWH.
It also stressed to need to create a pool of technicians through training programme

5.8 Action Plan
Maharashtra is the second largest state in terms of SWH installations in the country behind
Karnataka. Pune has been the hub of SWH industry in Maharashtra as well as leader in terms
of installations. Focus on high potential cities e.g. Pune, Nashik, Nagpur, Thane, Kalyan,
Navi-Mumbai, Solapur, Kolhapur, Amravati, Jalagaon and Dhule cities; action on bank credit
and on multi-storey apartment segment demand front will hold key to realization of SWH
demand projection for Maharashtra.
The specific action plan for next three-years is given below:
5.8.1 Focussed Programme for Multi-storey Residential Buildings
As per the projections presented in the last section, residential sector would continue to be the
largest market for SWH, with market share of 88-95%. The future residential building market
in urban areas of Maharashtra is expected to be dominated by multi-storey housing. The
study has shown that SWH in multi-storey residential buildings has been adopted at only a
few places in Maharashtra. Pune has several number of well-designed and well-functioning

Greentech Knowledge Solutions

56

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

SWH systems in multi-storey residential buildings. Apart from Pune, Kalyan and Thane also
have several such systems. Apart from these cities, in general SWH in multi-storey housing is
yet to pick-up in other cities in Maharashtra.
The experience so far indicates that mandatory regulations have been central in pushing SWH
in the multi-storey residential buildings. Also, to create a demand pull from the developers
and house owners and for developing a sustainable market for SWH in the multi-storey
segment, well-designed and well-functioning SWH are essential. Thus a two-track work plan
is suggested.
a) Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings
This can be done by:
o Preparing and disseminating a best-practice manual on SWH systems for multi-storey
buildings. The manual would be targeted to builders, architects, engineering
consultants, Municipal Corporation officials, etc.
o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH systems at
Pune and other cities, this activity can be undertaken in association with the SWH
industry associations like Solar Thermal Federation of India or Maharashtra Solar
Manufacturer‟s Association.
o Awareness campaign for house buyers about the utility and cost-effectiveness of
solar water heaters.
b) Effective implementation of the Mandatory Regulations
o Several cities in Maharashtra do not follow the mandatory regulation policy. Actions
should be taken to extend the mandatory regulations to all cities above a particular
size (e.g. population above 5 lakh). In addition, the implementation of the mandatory
regulations has not been very effective in several cities, thus actions need to be taken
for effective implementation of the mandatory regulations.
o Modifications of the Mandatory Regulations: The mandatory provisions should be
modified to provide a clear guidance on arriving at the minimum SWH system size
for a multi-storey residential building. The mandatory SWH provisioning norms
should take into account, the size of flat, the number of storeys and hence the roofarea available for installing the system. Clear technical guidelines on the balance of
system e.g. piping, controls, hot water storage needs to be provided.
5.8.2 Campaign for Hostels, Hotels and Hospitals
The primary survey indicates that in the three cities, the penetration of SWH in hotels,
hospitals and hostels is around 42%, which is a healthy penetration rate. However, the
untapped potential of SWH particularly in hotels and hostels is high, because of new capacity
addition as well as increase in demand for hot water per capita. Given the fact that
Maharashtra has one of the highest electricity tariffs for commercial users, there is a potential
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to expand the penetration of SWH amongst commercial establishments. It is suggested that a
systematic campaign is undertaken to cover these segments.
5.8.3 Strengthening credit delivery for SWH
The study revealed that 80% of residential SWH users in Nashik and 70% of residential SWH
users in Nagpur have availed of soft-loans for SWH. Soft-loans would continue to play an
important role in both new and existing individual house segment.
Given paper-work, the transaction-cost of an individual loan is too high for a bank-branch,
SWH dealer and SWH buyer. It is mainly small co-op banks which have performed well
because of their own business model compulsion. It is a diffused method of distribution,
leading to virtual absence of ownership (at the delivery level) of soft loan distribution
programme. Under the circumstances, we propose a move in the direction of “bulk
distribution” and “focused distribution”. In addition, there is need for embedding the soft loan
into imaginative financial products. Some specific suggestions are as follows:
a) Hire-Purchase Facility for SWH: SWH, in the context of credit, needs to be on par
with other consumer durables. It is the hire purchase facility, even if the terms are not
as soft as under the present soft loan scheme, which will open up the mid/low-end
market for SWH. There is a need to move from retail to bulk credit through
appropriate tie-ups among bank, SWH manufacturers and dealers.
b) City-Specific MoU with Banks: SWH in many cities has remained a relatively
upscale product. The combination of capital subsidy (or electricity rebate) and soft
loan can contribute to a deepening of the market, e.g., SWH in old independent
housing, However, banks in most cities have stayed away from SWH loan. MNRE
needs to enter into city-specific MoU with selected banks under which banks
undertake to provide soft loan for SWH. The banks may declare some branches as
focused for SWH loan. In our view, there is a need for tie-up with 100 focused
branches in urban parts of Maharashtra; which will set up annual SWH loan target in
consultation with MNRE/SWH trade. The MoU‟s should be followed up by
appropriate implementation.
5.8.4 Focussed Programme for Tourist Places
We propose special SWH promotion programme at the following tourist/pilgrim destinations
in Maharashtra. The identification is based on the magnitude of annual tourist flow to these
destinations.






Aurangabad
Nashik
Shirdi
Mahabaleshwar
Matheran
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We have already discussed the position and prospects for SWH at Nashik under the detailed
study report. The potential at the remaining four destinations is outlined below.
Aurangabad: Aurangabad is a front-ranking tourist destination of Maharashtra, the Ajanata
and Ellora caves, architecture, history and a bird sanctuary being the major attractions.
Besides being a tourism hub, it is a thriving economy marked by considerable industrial
development and education-sector growth.
The SWH penetration in Aurangabad market is limited. The number of hotel rooms there is
estimated to be 3500 to 4500; denoting SWH potential of approximately 4000 m2. It is
estimated that 20% to 25% of this is SWH covered. Given the growth trend, the maximum
SWH potential over 2011-22 is 5000 m2. The project should aim at 2500 m2 of installation
(50% penetration).
Shirdi: Shirdi is a small town, its population is under 30,000 but thanks to pilgrim appeal, the
floating population is equal. There are hotels and guest-houses on one hand and
dharamshalas on the other hand to cater to pilgrim needs; the gross capacity being
approximately 1500 room-equivalent of accommodation.
The temple trust has been fairly pro-active in terms of recourse to solar energy. It has
installed the largest solar cooking system in the world. We estimate present gross potential
SWH at 1000 m2 and about 20% to 30% of this is already covered by SWH. Over 2011-22,
the maximum SWH potential is around 1000 m2 and a target of 500 m2 appears appropriate
(50% penetration).
Mahabaleshwar: Mahabaleshwar is a popular hill-station, its appeal extending to whole of
western India. There is a nearby tourist destination of Panchgini. The present hotel roomcapacity is estimated at 2500. This amounts to 2500 m2 of SWH potential. The SWH
penetration is estimated around 30% to 40%. For various reasons, the hotel-room growth will
be limited. Over 2011-22, the maximum potential is 2000 m2 of SWH installation. The
project can set up a target of 1200 m2 of installation (60% penetration)
Matheran: This is a popular hill-station of Maharashtra. The hotel room capacity is estimated
at 1200; denoting SWH potential of 1200 m2. Like Mahabaleshwar, current penetration is
estimated at 30% to 40%. The maximum potential over 2011-22 is 1000 m2 and the project
can aim at accomplishing 600 m2 of installation (60% penetration).
5.8.5 Training of Technicians
During the state-level stakeholder interactions, shortage of trained technicians was identified
as a barrier in the expansion of solar water heater market. It is suggested that MNRE, MEDA
along with the manufacturer‟s associations (STFI, MSMA) and technical institutions should
organize training programmes for technicians.
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5.8.6 Three-Year Action Plan
The main elements of the action plan for Maharashtra are given in table 5.10
Table 5.10 Main elements of action plan for Maharashtra

1

Action
Focused programme on multi-storey
residential buildings : mandatory regulations;
awareness, capacity building and facilitation

2

Special programme to target tourist centers -

3

Campaign for SWH in Hotels, Hospitals and
Hostels in all major cities

4

Strengthening credit delivery for SWH

5

Technical training of Technicians
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Chapter 6. Solar Water Heaters in Andhra Pradesh
6.1 Study Cities
Andhra Pradesh is India's fourth largest state by area and fifth largest by population. We have
carried out in-depth review of SWH market in three cities to know the dynamics of SWH
market in the region. Cities were selected in discussion with MNRE. These are




Hyderabad
Vijayawada
Vishakhapatnam

The estimated number of households in these cities is 16 lakh, 6 lakh and 3 lakh respectively
in Hyderabad, Vishakhapatnam and Vijayawada. These cities accounted for 43% and 52% of
urban population of Andhra Pradesh (2001 and estimate for 2011 respectively). Apart from
these three cities, Guntur, Warangal, Tirupati and Rajahmundry are other major cities.
The work entailed interlaid, primary survey of 180 SWH users and non-users. The city-level
reports are presented under Annexure I of the report.

6.2 Andhra Pradesh: An Overview
The climate of Andhra Pradesh varies considerably, depending on the geographical region.
Monsoons play a major role in determining the climate of the state. Summers last from March
to June. In the coastal plain the summer temperatures are generally higher than the rest of the
state, with temperature going up to 41°C. July to September is the season for tropical rains in
Andhra Pradesh. The state receives heavy rainfall during these months. About one third of the
total rainfall in Andhra Pradesh is brought by the Northeast Monsoon. October and
November see low-pressure systems and tropical cyclones form in the Bay of Bengal which,
along with the Northeast Monsoon, bring rains to the southern and coastal regions of the
state. November, December, January, and February are the winter months in Andhra Pradesh.
Since the state has a long coastal belt the winters are not very cold. The range of winter
temperature is generally 12°C to 30°C.
The salient information on Andhra Pradesh is given below
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Table 6.1 Andhra Pradesh: Salient Features

Andhra Pradesh
2,75,045
76,210
27

2

Area (km )
Population (2001) „000
Share of Urban Population 2001(%)
Estimated Population (2011) „000
Share of urban population 2011 (%)
Growth in GSDP At Current Price 2000-01 to 2008-09 CAGR (%)
Per Capita Income (Rs.) (2003-04)
Decadal Growth in Population (%)
Total 1991-2001
Total 2001-2011
Urban 1991-2001

84,735
28
12.73
11,333
14.59
11.2
13.2

6.3 City Profile
The demographic profile of study cities is given in table 6.2 and these cities are marked in
map (Figure 6.1).
Table 6.2 Demographic profile of selected cities

Hyderabad
Vijayawada
Vishakhapatnam

Population (actual and estimate, lakh)
2001
2011
2021
70
77.2
91.2
10.33
14.47
19.91
22.02
30.58
34.99

Decadal Growth
Estimates (%)
2001-2011
2011-2021
10
18
40
38
39
14

Figure 6.1Selected cities marked on Andhra Pradesh map
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6.4 SWH Scenario
Hyderabad
Hyderabad is emerging as a key market for SWH in South India. There are almost 30
manufacturers, several of them local, who are active in the market. The penetration of the
SWH has increased in the past three years.
Domestic sector: The temperature data for the city shows that apart from three summer
months, for rest of the months of the year, the average monthly minimum temperature is
below 23oC, which indicates almost a 200 days plus/year hot water requirement for bathing.
In the domestic sector, SWH systems are usually seen in clusters, which shows, neighbors
who are users, have a strong influence in decision-making. Most installations are seen in the
upper middle class segment, individual houses and villas. Localities like Vanasthalipuram,
Gaddiyannaram, and Government built clusters have a high number of installations. At
Kompally, 80% penetration is in new developments of villas where the builders are installing
the systems. The penetration of SWHs in multi-storied buildings is very low. The primary
reason cited by builders was limited terrace space. Equitable distribution of hot water,
availability of hot water to lower floor apartments, high water hardness, leakages in the
system and lack of on-time service are seen as problem areas.

Figure 6.2 Average monthly maximum and minimum temperature at Hyderabad
(Source: http://www.mustseeindia.com)

Commercial sector: The commercial tariff for power is high, around Rs 6.5/ kWh. This has a
favourable impact on the SWH market. Hyderabad is emerging as a favorable destination for
Medical tourism. There are many multi- super specialty hospitals in the city and many new
hospitals are coming up in and around the city. There are already 20 companies operating in
the super specialty area with 50 branches in the city. Many newly constructed hospitals have
opted for SWH. Several maternity-care centers and nursing homes have also opted for SWHs.
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However there is not much penetration in old hospitals due to retrofitting issues. The
penetration is high in lodges, middle level hotels (up to 3 star hotels) than in high end or very
low budget hotels. In Hyderabad, engineering colleges are driving the growth of hostels and
SWH is quite common in most new hostels. Leased buildings do not have SWH systems, but
most owned buildings used as hostels do.
Vishakhapatnam
Vishakhapatnam has been identified as one of the fastest growing cities in India. Various
factors contributed to the city's growth economically, including the natural harbour, its
location between Chennai and Kolkata, access to the NH5 (a major National Expressway)
and the developed network of railways that metamorphosed the place into a burgeoning
industrial city.
Although not as effective as in Vijayawada, the Government order to make SWH use
mandatory for the state of Andhra Pradesh had a significant impact in Vishakhapatnam.
Some specific challenges for SWH in Vishakhapatnam are: high incidence of corrosion due
to high salt content in the air; low requirement for hot water due to moderate climate.
Domestic sector: The temperature data for the city (figure 6.3) indicates that the demand for
hot water for bathing is low, and is limited to only to 3-4 winter months. Penetration of
SWHs in Vishakhapatnam is in clusters which can be linked to awareness and financial
viability. The users of SWHs were found to be satisfied with the product. Apartments have
been installing SWHs because of the government order; however, it has slowed down now as
the government order has now been kept in abeyance. One can find many installations in
developed areas like Ramnagar and Sagarnagar.

Figure 6.3 Average monthly maximum and minimum temperature at Vishakhapatnam
(Source: http://www.mustseeindia.com)
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Commercial sector: There is a high penetration of SWHs in hospitals. Significant growth may
be expected in this sector. Most of the hospitals on KGH road and Jail road are equipped with
SWHs and new hospitals are also installing these systems. The state GO coupled with cost
savings are the major drivers in this sector. Since the city is growing rapidly, and attracts
many visitors, the hotel sector is also booming. A large number of hotels in Vishakhapatnam
have installed SWHs. Most hotels in areas like Dwarakanagar, Beach Road, Jagadhamba
junction and the Railway station are equipped with SWHs.
In the last one-year the installations of SWH systems were approximately 60,000 lpd, and this
year it is expected to grow up to a total installed capacity of 6,00,000 lpd, while NEDCAP
has a target of 1,00,000 lpd for the current financial year (2010-11). According to NEDCAP,
out of total installed SWH systems, 60% are FPCs and 40% are ETCs.
Vijayawada (Krishna)
Vijayawada has been an anomaly when it comes to the trend in which SWHs are penetrating
in India. Here, unlike any other city, households (apartments) account for 90% of the total
installed capacity of 8.70 lakh lpd of the city. This is in spite of the fact that apart from a few
people who are environment conscious and a few affluent people who install SWHs most
people in Vijayawada do not see any value in a SWH. The users are the residents of multistorey buildings who had no say in the installation of the product because a Government
Order that was passed for the state of Andhra Pradesh in 2004 required builders to install the
systems for buildings with a height of 15 meters and above. This policy was however put in
abeyance in 2009 due to resistance from builders. The hotels in Vijayawada also have a very
high penetration of SWHs but in this case economic factors and cost savings attached to these
systems played a significant role.

Figure 6.4 Average monthly maximum and minimum temperature at Vijayawada
(Source: http://www.mustseeindia.com)

Greentech Knowledge Solutions

65

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

Domestic sector: The penetration is high in developing areas like Benz Circle, Kanki Padu,
near Kanakadurga, Varadhi, Gollapudi, Auto Nagar and Ayodhya Nagar where most these
apartment blocks are coming up. 90% of the domestic installations are found in these
apartment buildings and the rest are in the individual houses. People (non-users) have a fairly
neutral attitude toward SWHs.
The temperature data for the city (figure 6.4) indicates that the demand for hot water for
bathing is low, and is limited to only to 3-4 winter months. Vijayawada, because of the hot
climate, doesn't seem to be the ideal location for this market according to its residents. The
perception is that hot water is only used by the senior citizens, the children who have to go to
school early in the mornings and people who are suffering from cold or fever. At the same
time most people install electric geysers in their bathrooms. The G.O passed on the solar
water heater installations had a huge impact on the market in spite of low hot water
requirement in this sector.
Commercial sector: The G.O also had a considerable impact on the hospitals. The hot water
requirement is less in the hospital sector. It was found that the hot water facility is provided
only for the deluxe rooms. The present installations were done to comply with the G.O and a
few hospitals use it for both patients and doctors‟ residences when they happen to be in the
same building. It is found that there is more demand for solar water heating systems in the
hotel sector. Almost 90% of the hotels are using solar water heaters. The rest 10% did not
install these systems due to space constraints or being a very low cost hotel. Hotel owners
clearly see the financial benefits attached to these systems. Having said this, Vijayawada is
not a large tourist destination and doesn‟t have a thriving hotel industry.
Based on the stakeholders‟ interactions, primary and secondary survey, present SWH
scenario for the state and cities is estimated. The present SWH installation in Andhra Pradesh
is estimated to be 71,000 m2. Residential sector dominate with 60% contribution while hotel
sector has a significant share of 20% in the state. In cities, the total SWH installation is
estimated to be 20,000, 21,900 & 12,000 m2 in Hyderabad, Krishna & Vishakhapatnam,
respectively. The sectoral share in these three cities is almost same as that for the state.
The present scenario is summarized in the Table 6.3 given below.
Table 6.3 Present SWH Scenario in Andhra Pradesh (Cumulative m2 of SWH)

Residential
Hotel
Hospital
Hostel/Others
TOTAL

Andhra Pradesh Hyderabad Krishna Vishakhapatnam
42,000
12,000
13,100
7,200
14,000
4,000
4,400
2,400
4,000
1,000
1,100
600
11,000
3,000
3,300
1,800
71,000
20,000
21,900
12,000

1 m2 of collector area = 50 lpd
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Sectoral installations for these three cities (Figure 6.5) in residential, hotel, hospital &
hostel/other is 32300, 10800, 2700 & 8100 m2, respectively.

Hostel/Others
15%

Hospital
5%

Hotel
20%

Residential
60%

Figure 6.5 Sector wise installations in three cities of Andhra Pradesh

The estimated sale in three cities (Figure 6.6) in the year 2010 is as follows:
 Hyderabad:
3940 m2/ year
 Krishna:
2145 m2/ year
 Vishakhapatnam:
1215 m2/ year
 Total:
7300 m2/ year

Vishakhapatnam
17%

Krishna
29%

Hyderabad
54%

Figure 6.6 Annual sales in three cities of Andhra Pradesh

These three cities accounts for almost 76% of the total SWH installations in Andhra Pradesh.

6.5 Andhra Pradesh Market for SWH: Major Observations
These are as follows
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Household Demand for Hot Water
Among the three cities, due to climatic reasons, the highest demand for hot water is at
Hyderabad (8-9 months), followed by Vishakhapatnam. At Vijayawada, the demand for hot
water is low, both in terms of number of months as well as in the quantity of hot water
required.
Recourse to Water Heating Devices
The hot water requirement in the residential sector is primarily for bathing and is currently
being met mainly using electric geysers. None of the three cities have a city-wide piped
natural gas network. At Hyderabad, the market for electric geysers is increasing by 30%
when compared to the previous year; the important reason for growth the large domestic
market where it is a standard in most houses. At Vijayawada and Vishakhapatnam, as the
demand for hot water is less a significant number of interviewed household were using LPG
gas stoves for heating water.
Commercial & Institutional segment consists of Hotels, Hospitals, Guest houses, Nursing
homes, etc. At present most of the demand in the commercial and institutional segment for
hot water is met using electric geysers; in some cases petroleum fuel based steam boilers and
pressurized hot water generator are also used.
SWH Supply Conditions
The supply is excellent at Hyderabad. There are more than 30 manufacturers in Hyderabad,
10 among them are national players and have successfully established themselves against
their competitors in all other parts of the country. There are more than 40 dealers for the
national level players in the city.
Vishakhapatnam also has a reasonably good SWH supply chain. In the city there are more
than 20 dealers and suppliers, who are competing with each other in terms of service, better
quality, and price.
At Vijayawada, the SWH supply chain is relatively weak, most of the SWH suppliers are
from out of the city and they just come at the time of installation. After sales service is a
major challenge in the city. Apart from one national SWH manufacturer, others have no
service presence at all.
SWH Awareness
SWH consciousness and visibility is high among hospital and hotel establishments while it
respectable among hostels and high income households. Overall the awareness level is higher
at Hyderabad and Vishakhapatnam. The substantial portion of potential users of SWH in the
residential sector is unaware of the principle of SWH working, space requirement, capacity
options and price.
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Policy
Andhra Pradesh is one of the states that have issued GOs for amending building bye-laws to
make the use of SWH mandatory in certain types of buildings and 2 of the municipal
corporations have amended their bye-laws. The mandatory provisions have helped in
increasing the market for SWHs, though barring Vijayawada; their implementation for
residential sector has remained ineffective. During the stakeholder‟s interaction at Hyderabad
and field work at Vijayawada, it was informed that due to the pressure put by the builders
associations, the mandatory provisions have been revoked; this has adversely affected the
market for SWH in the state. The details of the mandatory policy, its impact and the adverse
impact on SWH market after revoking the policy is given below.
The Andhra Pradesh Government issued orders through Municipal Administration
Department vide G.O.Ms.No.302 dated 3 August 2004 and G.O.Ms.No.506 dated 3
December 2004 making solar water heating systems mandatory for all Municipal and Urban
Development Authority building (Institutional Buildings) and for all new buildings with more
than 15 meters height. The copies are enclosed as an Annexure III. It was proposed to
implement this order through the NEDCAP district offices. The builders/developers
proposing to construct apartments/multi storied buildings, to get the municipal sanction had
to deposit 25% of the estimated solar water heating systems‟ cost with NEDCAP and obtain
an NOC from NEDCAP for getting the building plan sanctioned from Municipal
Departments. On completion of the building, the builder had to install the solar water heating
systems
as
per
MNRE/BIS
specifications
through
NEDCAP
approved
suppliers/manufacturers. After completion of installation, NEDCAP officials would inspect
the system and return the security deposit collected to the builder/developer.
Although the order was introduced in August 2004, it really came into effect in 2007. The
impact of this government order (G.O.) was significant in the state of Andhra Pradesh, with
the Municipalities of Vijayawada, Guntur, Tenali, Visakhapatnam, Rangareddy (Hyderabad)
and Warangal standing out as peak performers. Mentioned below are the installations of Solar
Water Heaters in these municipalities as a result of this policy:
1)
2)
3)
4)
5)

Vijayawada:
Guntur & Tenali:
Visakhapatnam:
Warangal:
Rangareddy (Hyderabad):

8.70 lakh LPD
3.79 lakh LPD
4.00 lakh LPD
2.00 lakh LPD
3.00 lakh LPD

While on the surface the results of this policy looked encouraging, it created a large amount
of discord with the builders. Sometimes the refund of their deposits took a long time to come
and added to this was the additional burden of sourcing and installing approved Solar Water
Heating Systems. Some builders even chose to consider the initial deposit of 25% of the cost
of the Solar Water Heating System as an added cost to construction in order to obtain the
NOCs from their respective Municipal Corporations and did not actually install the systems.
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In cities like Vijayawada, the builders did not see the need for Solar Water Heaters, as the
climate is hot and demand for hot water is relatively low. Due to this and the fact that
awareness among general public about Solar Water Heaters in the state is low, they were
unable to sell this feature as a value add to their customers. Their customers (building
residents) also faced challenges with unequal distribution of the hot water in different floors
and lack of water pressure in the higher floors. A lot of water was being wasted in getting the
hot water from the roof of 5 story buildings to the lower floors too. In view of these factors,
the Apartment Builders Association approached the government and insisted that this policy
be reconsidered.
As a result of the pressure from builders, the mandatory orders were kept in abeyance during
May 2009 vide Memo No.7848/M1/2009 dated 28.05.2009. (Copy enclosed in annexure
III).The policy was not actually revoked by the Municipal Administration Department, but
installation of solar water heating systems were made optional in the Building By-laws issued
by Municipal Corporations of Hyderabad, Vijayawada and Visakhapatnam.
As a result of this there was a drastic fall in the demand for installation of solar water heating
systems in Apartment buildings in the cities of Vijayawada, Guntur and Visakhapatnam. The
builders who had already deposited the 25% cash value of the systems are also not coming
forward to install them. Instead they are requesting for refund of the deposited amount in
view of the revised building guidelines making the same optional.
This incident in Andhra Pradesh offers some key insights about such matters. Like any new
technology, which has not been widely accepted or understood, a mandatory policy in silo for
installation of solar water heaters might not be the best solution for implementation. This has
left a bad taste about solar water heaters among the builders who do have a large role to play
since a large percentage of new buildings coming up in the country are multistoried. In such
buildings, arriving at a decision to install solar water heaters by residents is very difficult.
Hence opportunity for installation of solar water heaters lies in the hands of the builders.
In Andhra Pradesh incentives like rebate in electricity tariff and rebate in property tax are not
available. Vijayawada and Vishakhapatnam also appear in the list of solar cities being
developed under MNRE initiative.
Power Position and Tariff
Despite the significant capacity addition, state electricity board is finding it increasingly
difficult to meet the demand of the State for adequate and reliable supply of electricity.
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Table 6.4 Average Electricity Tariff in Andhra Pradesh13

Domestic
1KW (100
KWh/
Month)
238.50

4KW (400
KWh/
Month)
396.63

Commercial
10KW
(1000 KWh/
Month)
492.25

2KW (300
KWh/
Month)
599.33

10KW
(1500 KWh/
Month)
624.67

30KW
(4500 KWh/
Month)
628.89

50KW
(7500 KWh/
Month)
629.73

Table 6.5 Anticipated Power Supply Position in Andhra Pradesh during 2010-1114
Energy
State /
Region

Requirement

Andhra
Pradesh

(MU)

Surplus(+)/
Deficit (-)
(MU)
(%)

75227

-9845

Availability

(MU)
85072

Peak

-11.6

Requirement

Availability

(MW)

(MW)

Surplus(+)/
Deficit (-)
(MW)
(%)

12894

11093

-1801

-14.0

Water Supply and Quality
Overall, water supply and quality are not an area of concern for SWH in Andhra Pradesh.
Vishakhapatnam and Vijayawada have sufficient water supply. In terms of water quality, the
Hyderabad ground water resources report a TDS level of 400 to 600 ppm. These levels are
favourable for solar water heater usage, as they do not cause scaling. In Vishakhapatnam,
quality of water is favourable for usage of SWH. The groundwater has a TDS of 500-700
ppm and water supply by the municipality consists of TDS of 150-200 ppm.

6.6 SWH Projection
As explained in Chapter 3, SWH demand projections are done under three scenarios. The
projections are summarized in Table 6.6 to 6.9 for Andhra Pradesh, Hyderabad, Krishna and
Vishakhapatnam. (All numbers have been rounded off to the nearest thousand for the state
and nearest hundred for the cities.)

13
14

http://www.cea.nic.in/e&c/Estimated%20Average%20Rates%20of%20Electricity.pdf
http://www.cea.nic.in/god/gmd/lgbr_report.pdf
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Table 6.6 SWH Demand Projection for Andhra Pradesh (Cumulative installation in m2 of collector area)

Scenario

BAU

Optimistic-I

Optimistic-II

Category

2010

2013

2017

2022

Residential

42,000

64,000

1,12,000

2,25,000

Hotels

14,000

21,000

37,000

75,000

4,000

5,000

9,000

19,000

Hostel+ Others

11,000

16,000

28,000

54,000

Total

71,000

1,06,000

1,86,000

3,73,000

Residential

42,000

65,000

1,19,000

2,53,000

Hotels

14,000

22,000

40,000

84,000

4,000

5,000

10,000

21,000

Hostel+ Others

11,000

16,000

30,000

54,000

Total

71,000

1,08,000

1,99,000

4,12,000

Residential

42,000

1,02,000

3,32,000

7,07,000

Hotels

14,000

25,000

47,000

98,000

4,000

6,000

14,000

34,000

Hostel+ Others

11,000

16,000

28,000

54,000

Total

71,000

1,49,000

4,21,000

8,93,000

Hospitals

Hospitals

Hospitals

Table 6.7 SWH Demand Projection for Hyderabad (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

12,000

18,300

31,900

64,200

Hotels

4,000

6,100

10,600

21,400

Hospitals

1,000

1,500

2,700

5,400

Hostel+ Others

3,000

4,600

8,000

15,500

Total

20,000

30,500

53,200

1,06,500

Residential

12,000

18,500

33,900

72,200

Hotels

4,000

6,200

11,300

24,100

Hospitals

1,000

1,500

2,800

6,000

Hostel+ Others

3,000

4,600

8,500

15,500

Total

20,000

30,800

56,500

1,17,800

Residential

12,000

50,200

2,00,100

4,45,300

Hotels

4,000

6,200

11,300

24,100

Hospitals

1,000

1,500

2,800

6,000

Hostel+ Others

3,000

4,600

8,500

15,500

20,000

62,500

2,22,700

4,90,900

Residential
BAU

Optimistic-I

Optimistic-II

Total
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Table 6.8 SWH Demand Projection for Krishna (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

13,100

19,800

34,700

69,800

Hotels

4,400

6,600

11,600

23,300

Hospitals

1,100

1,700

2,900

5,800

Hostel+ Others

3,300

5,000

8,700

16,800

Total

21,900

33,100

57,900

1,15,700

Residential

13,100

20,100

36,800

78,600

Hotels

4,400

6,700

12,300

26,200

Hospitals

1,100

1,700

3,100

6,500

Hostel+ Others

3,300

5,000

9,200

16,800

Total

21,900

33,500

61,400

1,28,100

Residential

13,100

23,300

49,500

92,000

Hotels

4,400

6,700

12,300

26,200

Hospitals

1,100

1,700

3,100

6,500

Hostel+ Others

3,300

5,000

9,200

16,800

21,900

36,700

74,100

1,41,500

Residential
BAU

Optimistic-I

Optimistic-II

Total

Table 6.9 SWH Demand Projection for Vishakhapatnam (Cumulative installation in m2 of collector area)

Scenario

BAU

Category

2010

2013

2017

2022

Residential

7,200

11,000

19,200

38,500

Hotels

2,400

3,700

6,400

12,800

600

900

1,600

3,200

1,800

2,700

4,800

9,300

12,000

18,300

32,000

63,800

Residential

7,200

11,100

20,300

43,300

Hotels

2,400

3,700

6,800

14,400

600

900

1,700

3,600

1,800

2,800

5,100

9,300

12,000

18,500

33,900

70,600

Residential

7,200

16,500

44,800

89,300

Hotels

2,400

3,700

6,800

14,400

600

900

1,700

3,600

1,800

2,800

5,100

9,300

12,000

23,900

58,400

1,16,600

Hospitals
Hostel+ Others
Total

Optimistic-I

Hospitals
Hostel+ Others
Total

Optimistic-II

Hospitals
Hostel+ Others
Total
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6.6.1 BAU Scenario
Under this scenario, SWH cumulative installations of 0.71 lakh m2 in 2010 would increase to
3.73 lakh m2 in 2022 in Andhra Pradesh. The residential would dominate as its share in
demand is 60% in 2010 would almost remain same in 2022. We expect SWH addition of 1.83
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 61, 15 and 43 thousands m2,
respectively.
SWH cumulative installations in Hyderabad, Krishna & Vishakhapatnam would increase
from 20.0, 21.9 and 12.0 thousands m2 in 2010 to 106.5, 115.7 and 63.8 thousands m2,
respectively. In Hyderabad, Krishna & Vishakhapatnam also residential sector dominates as
their share of 60% (for all) in 2010 remains same in 2022. These three cities together
contribute around 76% of the cumulative SWH installation (2010) in Andhra Pradesh and
their share almost remains same in 2022.
6.6.2 Optimistic-I Scenario
Under this scenario, SWH cumulative installations of 0.71 lakh m2 in 2010 would increase to
4.12 lakh m2 in 2022 in Andhra Pradesh. The residential would dominate as its share in
demand is 60% in 2010 would increase slightly in 2022. We expect SWH addition of 2.11
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 70, 17 and 43 thousands m2,
respectively.
SWH cumulative installations in Hyderabad, Krishna & Vishakhapatnam would increase
from 20.0, 21.9 and 12.0 thousands m2 in 2010 to 117.8, 128.1 and 70.6 thousands m2,
respectively. In Hyderabad, Krishna & Vishakhapatnam also residential sector dominates as
their share of 60% (for all) in 2010 slightly increases (for all) in 2022. These three cities
together contribute around 76% of the cumulative SWH installation (2010) in Andhra
Pradesh and their share slightly increases in 2022.
The projections under this scenario are compared with the previous study done under the
UNDP/GEF SWH programme, titled as “Solar Water Heaters in India: Market Assessment
Studies and Surveys for Different Sectors and Demand Segments”. Projected cumulative total
SWH installations under present study are lower than the earlier study. This is mainly due to
the residential sector; for which the installation base in 2010 is found lower in present study
as compared to the earlier study. Projections for Hotel sector does not deviate much from the
earlier study. Projections for Hospital sector are lower as compared to earlier study as the
existing installation base is found lower and the SWH norm is also lower.
Figure 6.7 gives a comparison among 3 scenarios for Andhra Pradesh state.
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Figure 6.7 Demand for SWH in Andhra Pradesh for 3 scenarios

6.6.3 Optimistic-II Scenario
Under this scenario, SWH cumulative installations of 0.71 lakh m2 in 2010 would increase to
8.93 lakh m2 in 2022 in Andhra Pradesh. The residential sector would dominate as its share in
demand is 60% in 2010 would increase to 79% in 2022. We expect SWH addition of 6.65
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 84, 30 and 43 thousands m2,
respectively.
SWH cumulative installations in Hyderabad, Krishna & Vishakhapatnam would increase
from 20.0, 21.9 and 12.0 thousands m2 in 2010 to 490.9, 141.5 and 116.6 thousands m2,
respectively. In Hyderabad, Krishna & Vishakhapatnam also residential sector dominates as
their share of 60% (for all) in 2010 increases sharply to 91%, 65% & 77%, respectively in
2022. These three cities together contribute around 76% of the cumulative SWH installation
(2010) in Andhra Pradesh and their share increases to 84% in 2022.

6.7 Stakeholder Workshop
The findings and suggestions were discussed at the stakeholder workshop held at Hyderabad
on Nov 30, 2010. There were participants including representative of State Nodal Agency
(SNA), Builders (CREDAI), solar water heater industry and consultants. The following is
pertinent.
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Builder‟s perspective:
 Builders are doing SWH for value addition; mandatory regulations won't work,
property tax won't work. It was informed that due to pressure from builders, the SWH
mandatory regulation has been withdrawn in Andhra Pradesh.
 Approved list of SWH manufacturers, for builders will ease the process
 0.5% interest subsidy in home loans would be a greater incentive
 In multi-storey buildings there is a roof space constraint above 18 m of building
height for installing proper capacity of SWH
 Services of housing finance institutions, electricity department personnel can be
utilized for verification
Manufacturer‟s perspective:
 Customer Education primary need
 Subsidy process needs to simplified and the time taken for approval of subsidy should
come down to 7 days with a single window for approvals
 Business case necessary for builders and architects - tax subsidy for builders
 There is a need for standardization of SWH systems for high rise / apartment
buildings, similarly there is a need for providing storage tanks specifications
Some of the recommendations based on the stakeholder workshop are as follows:
 The need to streamline the subsidy – all stakeholders will benefit from this. The forms
for subsidy are very complicated; NOC certificate takes a long time and there are too
many of them. Monitoring is not possible by NEDCAP alone. There is a case for
involving Housing Finance Institution, Electricity department personnel for
verification.
 Among incentives, interest subsidy on home loans when SWH is installed and
electricity bill rebate may be the more powerful tools.
 Addressing the issue of awareness through a comprehensive programme. As customer
demand is created through awareness.
 Creating a multi-stakeholder body for SWH with representation of government
(MNRE/NEDCAP/ Municipal Corporations), industry, users, builders, etc.

6.8 Action Plan
In terms of concentration of solar water heater industry, Hyderabad is perhaps the third
largest hub in the country after Bangalore and Pune. However, compared to some of the other
high SWH penetration states like, Karnataka, Maharashtra and Gujarat, the share of
residential sector is lower in the SWH installations with almost 40% of the installations being
in the commercial sector (hotels, hospitals and hostels). Thus one of the major challenges for
the state is to increase the penetration in the residential sector. Solar water heater sector in the
state has received a setback due to government decision on keeping in abeyance the earlier
GO of making SWH mandatory in certain types of buildings.
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The specific action plan for next three-years is given below:
6.8.1 Focussed Programme for the residential sector
Due to climatic reasons, the demand for hot water is higher in the urban centres located in the
plateau region (mostly the central and western parts of the state) e.g. Hyderabad. The demand
for hot water is much lower in the coastal area e.g. Vijayawada. In Hyderabad, the SWH
applications have mostly been in the upper middle class individual houses and villas. In
places like Vishakhapatnam and Vijayawada, the SWH application is higher in the multistorey residential buildings primarily due to enforcement of government order between 2007
and 2009.
As far as individual housing is concerned, the focus of SWH industry so far has been on the
higher income households. However the experience at Rajkot and Nashik shows that it is
possible to open the middle and lower-middle class market through introducing cheaper SWH
products and providing access to credit. It is suggested that the local SWH industry is
sensitized about the need to undertake this approach and is supported in this task.
For the multi-storey residential buildings, the experience so far indicates that mandatory
regulations have been central in pushing SWH in the multi-storey residential buildings. Also,
to create a demand pull from the developers and house owners and for developing a
sustainable market for SWH in the multi-storey segment, well-designed and well-functioning
SWH are essential. Thus a two-track work plan is suggested.
a) Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings
This can be done by:
o Preparing and disseminating a best-practice manual on SWH systems for multi-storey
buildings. The manual would be targeted to builders, architects, engineering
consultants, Municipal Corporation officials, etc.
o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH systems
o Awareness campaign for house buyers about the utility and cost-effectiveness of
solar water heaters.
b) Revival of the Mandatory Regulations
The experience in Andhra Pradesh clearly shows that mandatory regulations should be
introduced after a preparatory phase of technology introduction, awareness creation and
demonstration. Also, the mandatory SWH provisioning norms should take into account, the
size of flat, the number of storeys and hence the roof-area available for installing the system,
the demand for hot water, etc. It is suggested that after undertaking actions as proposed in (a)
above, steps towards reintroduction of mandatory provisions in cities which have good
demand for hot water should be taken.

Greentech Knowledge Solutions

77

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

6.8.2 Campaign for Hostels, Hotels and Hospitals
The primary survey indicates that around 40% of the SWH installations in the state are
accounted by hotels, hospitals and hostels. However, the untapped potential of SWH
particularly in hotels and hostels is significant, because of new capacity addition as well as
increase in demand for hot water per capita. Given the fact that Andhra Pradesh has one of
the highest electricity tariffs for commercial users, there is a potential to expand the
penetration of SWH amongst commercial establishments. It is suggested that a systematic
campaign is undertaken to cover these segments.
6.8.3 Strengthening credit delivery for SWH
The experience in the neighbouring state of Maharashtra shows that 80% of residential SWH
users in Nashik and 70% of residential SWH users in Nagpur have availed of soft-loans for
SWH. Soft-loans would continue to play an important role in both new and existing
individual house segment. SWH in many cities has remained a relatively upscale product.
The combination of capital subsidy and soft loan can contribute to a deepening of the market,
e.g., SWH in old independent housing. However, banks in most cities have stayed away from
SWH loan. MNRE needs to enter into city-specific MoU with selected banks under which
banks undertake to provide soft loan for SWH. The banks may declare some branches as
focused for SWH loan. The MoU‟s should be followed up by appropriate implementation.
6.8.4 Focussed Programme for Tourist Places
Andhra Pradesh attracts the largest number of tourists in India. 3.2 million visitors visit the
state every year, and hence tourism sector offers a large scope for the solar water heater
industry. Hyderabad, Tirupati, Vishakhapatnam, Puttaparthi, Rajahmundry, Vijayawada and
Warangal are important tourist destinations. We propose special SWH promotion programme
at these tourist/pilgrim destinations in Andhra Pradesh. The details of three of these
destinations have already been provided earlier, details about some of the other destinations
are provided below:
Tirupati
The biggest tourist centre in Andhra Pradesh is Tirupati. It is estimated that more that 50,000
people visit the temple everyday; taking the number of visitors to almost 19 million annually,
with an annual increase of 2 – 5%. There are as many as 90,000 to 100,000 visitors on peak
festival days and holidays. Tirupati is also an important educational centre and has five
universities and about 150 schools. There are a large number of hotels and dharamshalas in
Tirupati. Tirumala Tirupati Devsthanams (TTD) has around 4850+ cottages, guesthouses and
choultries both at Tirupati and Tirumala.
As can be seen from the temperature graph (figure 6.8) the average monthly minimum
temperature does not go below 20oC, however, as a large number of the devotees take bath
during early morning/night there is demand for hot water in the hotel segment. Tirupati
already have several large SWH systems and a new 75,000 lpd system is being planned at
Vishnu Nivasam. Given the large potential for SWH in both hotels and educational
institutions, Tirupati should be targeted for a large SWH initiative.
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Figure 6.8 Average monthly maximum and minimum temperature at Tirupati
(Source: http://www.mustseeindia.com)

Puttaparthi
Puttaparthi in Anantpur district is the abode of Puttaparthy Sri Sathya Sai Baba, drawing
devoted disciples from all over the world. Puttarparthy has more than 25 hotels. It is another
tourist destination which could be targeted for the SWH programme.
6.8.5 Three-Year Action Plan
The main elements of the action plan for Andhra Pradesh are given in table 6.10
Table 6.10 Main elements of action plan for Andhra Pradesh

1

Action
Focused programme for residential sector :
Low cost SWH product, access to credit,
awareness, capacity building, facilitation ,
mandatory provision

2

Special programme to target tourist centers

3

Campaign for SWH in Hotels, Hospitals and
Hostels in all major cities

4

Strengthening credit delivery for SWH
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Chapter 7. Solar Water Heaters in Tamil Nadu
7.1 Study Cities
Tamil Nadu is the seventh most populous state. It is the fifth largest contributor to India's
GDP and the most urbanized state in India.
We have carried out in depth review of SWH market in three cities to know the dynamics of
SWH market in the region. Cities were selected in discussion with MNRE. These are
 Chennai
 Coimbatore
 Madurai
The work entailed interlaid, primary survey of 180 SWH users and non-users. The city-level
reports are presented under Annexure I of the report.

7.2 Tamil Nadu: An Overview
The salient features of Tamil Nadu are given in the table below
Table 7.1 Tamil Nadu Overview

Tamil Nadu
Area (km2)

1,30,058

Population (2001) „000

62,406

Estimated Population (2011) „000

67,444

Per Capita Income (Rs.) (2003-04)

12,976

Decadal Growth in Population (%)
Total 1991-2001

11.72

Total 2001-2011

8.1

7.3 City Profile
The demographic profile of study cities is as follows.
Table 7.2 Andhra Pradesh Demographic Profile

Chennai
2

Area (km )
Population (2001). „000
Estimated Population (2011) „000
Estimated Population (2021) „000
Estimated Decadal Growth (2011)
Estimated Decadal Growth (2021)
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181.06
8,240
8,879
11,197
8
26

Madurai
51.96
929
1,282
1,456
38
14

Coimbatore

169.88
930
1,091
1,288
17
18
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Coimbatore

Figure 7.1 Map of Tamil Nadu

7.4 SWH Market Scenario
Chennai
In the past year SWH market has been growing well compared to the last 2 to 3 years.
Growth in mid-size hospitals, hotels and hostels has been better when compared to residences
and low and large sized commercial institutions.
Hospitals: There has been about 15% to 25 % growth in hospitals. Electricity tariffs (Rs 4.80
per unit for public, Rs 4.40 per unit for private and for educational institutions, hostels, and
hospitals) provide the commercial incentive to switch over from usage of geysers to SWHs.
The small dispensaries and clinics however don't prefer using SWHs in spite of having 10 to
15 in-patients. Due to retrofitting issues and space constraints, none of the Apollo hospitals
have installed SWH‟s, most of the multi specialty hospitals have installed SWH‟s (<50 beds)
because of their own interest and not for Govt. Orders.
Hotels: The SWH use is prevalent in mid-size hotels having 50 or more rooms and in 3-4 star
category hotels. SWH use is not common in 5-star hotels as well as small hotels and guest
houses. There are lots of hotels in Chennai, which are used like a guesthouse, and they have
10 to 15 rooms, where one can't see the usage of SWHs. Most of the hotels near Vadapalani
(Bus Station), Egmore and Central (Railway stations) have SWHs. Like hospitals,
installations are influenced by interest and economic factors and not Govt. regulations.
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Hostels: Hostels of colleges in Chennai are installing SWHs, as they are concerned about
both the cost as well as issues like global warming and climate change. There is a significant
growth in installations in hostels. There is high penetration, particularly in government
colleges and hostels. Leased buildings (hostels) have not installed SWHs yet as retro fitting is
an issue and building owners do not have a financial incentive to install these systems.
Residences: As seen in the temperature graph (figure 7.2), the average monthly minimum
temperature in the city does not go below 20oC, and hence the demand for hot water for
bathing is low.

Figure 7.2 Average monthly maximum and minimum temperature at Chennai
(Source: http://www.mustseeindia.com)

The awareness and interest in SWHs has been low in the domestic sector in Chennai. Most
people do not have hot water showers and yet one can find at least one electric geyser in most
households. Among users, people prefer hot water baths early in the morning (before 7 am).
The perception is that the usage of hot waters is only in early mornings and for senior
citizens, children and people who are suffering from a cold or fever. They feel in the early
mornings SWHs will not be able to provide hot water. They also feel that the cost of
installation is high. For low demand of hot water, investing in 100 LPD systems does not
seem like a wise investment.
The growth of SWHs in the residential sector is low compared to commercial institutions.
Growth is good in the outskirts of the city and also in bungalows and villas. In bungalows and
villas, architects have a strong influence in having SWHs installed in the buildings. Some of
the apartment buildings have installed SWH, but the concept is new and the technology
package requires improvement (refer to the case-study on next page). There is a perceived
need for small-sized (<100 LPD) for small families. The SWH user households however are
quite satisfied with the performance of SWH. The state government is planning more SWH
installations in government quarters.
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Coimbatore
Coimbatore has a moderate climate. For almost 9 months of the year, the average minimum
daily temperature is between 18-22oC (refer figure7.3) and hence the demand for hot water is
higher compared to Chennai and Madurai.

Figure 7.3 Average monthly maximum and minimum temperature at Coimbatore
(Source: http://www.mustseeindia.com)

Coimbatore has an active local SWH industry. The existing SWH installations are largely
concentrated in commercial buildings like hotels, hostels and hospitals and in individual
bungalows and houses. Since the last few years, the market is experiencing a decisive
upswing. The reasons for this growth can be attributed to the following:
- More awareness among the people.
- Introduction/implementation of SWH policy in Coimbatore (up to some extent).
- Boom in housing construction industry.
- From 2007 the ETC solar water heaters market is in boom due to lower cost, which
also contributed to the market growth.
The awareness about the solar water heaters and its benefits are gradually increasing among
the public, thanks to the promotional activities and the fares & exhibitions that are held on a
regular basis. The users are mainly considering the cost saving aspect of the solar water
heaters as it reduces the electricity bill considerably. The difficulty for the prospect is to bear
the initial cost and banks are hesitant to give loans.
The trade expects 20% to 50% year-to-year growth for next five years.
Domestic: Currently in the domestic sector, penetration is mainly in clusters influenced by
neighbors. Most of the installations are in individual houses and villas. Multi storied
buildings are virtually untouched. Areas like R.S.Puram, Mettupalayam, and Saibaba Colony
have many installations. In some rural areas hardness in the water is resulting in scaling
problems.
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Hospitals: Coimbatore is regional capital for health care. One of the reasons for growth of the
SWH market is due to a large number of installations in Hospitals. On Avinashi road, most of
the hospitals are equipped with SWH. New hospitals are usually developing in clusters.
These clusters usually have the same brand of solar water heaters. Cost saving is a major
driver.
Hostels: Govt. universities and hostels are using SWH‟s and they are aware of subsidies.
Many new hostels are also using SWH‟s. GO is working well in commercial institutions.
Hotels: This sector enjoys high awareness, usage and penetration. Although Gandhipuram
Railway Station area has many hotels with SWH installations, small lodges and hotels are not
using SWHs.
Madurai
Madurai has a small SWH market. The estimate of SWH installations in the city of Madurai
is 100,000 lpd. Out of this 30% are in domestic sector. On an average there is a 10% of
growth annually in SWH penetration. The percentage share of the city in the total annual
installations in the state has also been increasing in last couple of years.
Domestic: Most of the residents in Madurai are comfortable with the usage of cold water for
bathing because of the climatic conditions of the city, with average monthly temperature
always above 20oC (figure 7.4). Hot water requirement is less in the domestic sector. The
users of hot water in the city are mainly children below 15 years and adults who are in their
late fifties or more. The water that is supplied in Madurai is hard and has high dissolved salt
content, which leads to scaling in the SWH tanks.

Figure 7.4 Average monthly maximum and minimum temperature at Madurai
(Source: http://www.mustseeindia.com)
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Case Study 7.1: Robust Technology Package required for multi-storey apartments

The apartment is located at Velachery (Chennai) have twelve floors with four flats in each
floor. They have installed a system of 2000 LPD capacity (1000 LPD X 2). The system has a
common distribution pipe of hot water supply for all the twelve floors. They don‟t have any
built-in back up technology for the supply of hot water. Instead they have geysers installed in
each flat. SWH consists of 8 flat panels and it has sacrificial anode, water inlet, makeup tank
& cold-water inlet. The total cost of the system was around Rs 6 lakh. If we assume a realistic
scenario of two hundred days usage per year including yearly maintenance cost, capital
subsidy & benefits of reducing diesel cost of their generator sets under the current power
prices, its pay-back comes up to 3.5yrs. But there are a few critical problems in the
apartments. People staying in the first ten floors have to wait for a while in order to avail the
supply of hot water. They will have to first either waste or utilize the cold water. They also
complain that the supply of hot water is not available during the early hours of the day, but is
available in the noon, after 12 o‟clock. Whereas, people do not use hot water after 10 o‟clock.
This is an example of how technological solutions for multi-storied buildings have not yet
penetrated well in Chennai. The installation is only a year old. In a building with 48
households, only a 2000 LPD system has been installed, hence each family only gets less
than 42 liters of hot water a day. 10 floors out of 12 are not satisfied with the supply of hot
water they are getting. While it is encouraging to see these multi-storied buildings installing
SWH, it is important that solutions such as closed loop systems, insulated pipes, better
insulation of tanks etc. are integrated into systems for multi-storied buildings. The facts that
each household has electric geysers, 10 out of 12 floors are not getting hot water to their
satisfaction, and they don‟t get hot water when they need it (early mornings) also shows that
this system is not significantly affecting the peak power demand.
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The awareness levels are very low amongst the households. People are not very comfortable
in changing their existing electric geysers. They have limited knowledge on the performance
of the SWHs and about their maintenance costs. The SWH installations are scattered across
the city and are not concentrated in one particular area.
Hospitals: The penetration is relatively high in the hospital sector in comparison with other
sectors. Madurai has a good number of multi-specialty hospitals like Govt. Rajajai Hospital,
Apollo Specialty Hospital, Bose Hospital, Meenakshi Mission Hospital, and also the famous
Aravind Eye Hospital is also located in heart of the city. The installations of SWHs in the
hospital sector have risen remarkably. The reasons are - references from other hospitals and
increase in hot water requirements with the increase in the number of beds. All sizes of
hospitals have a SWH installed to meet their daily hot water requirements.
Hotels: Many installations were found in the hotels located near the railway station. Small
sized hotels are skeptical to change to solar water heaters, as they are not aware of its
performance and the costs they would be incurring for its maintenance.
Constraints for the hotel sector are space, which could be used as a roof top restaurant, large
initial investment, loss of investment already made in acquiring electric geysers, and many
disappointed institutional users due to slow/non-payment of subsidies.
Based on the stakeholders‟ interactions, primary and secondary survey, present SWH
scenario for the state and cities is estimated. The present SWH installation in Tamil Nadu is
estimated to be 1,15,300 m2. Residential sector dominate with 64% contribution while hotel
sector has a significant share of 31.6% in the state. In cities, the total SWH installation is
estimated to be 24.9, 15.7 & 4.2 thousands m2 in Chennai, Coimbatore & Madurai,
respectively. The sectoral share in these three cities is almost same as that for the state.
The present scenario is summarized in the Table 7.3 given below.
Table 7.3 Present SWH Scenario in Tamil Nadu (Cumulative m2 of SWH)

Residential
Hotel
Hospital
Hostel/Others
TOTAL

Tamil Nadu
74,000
36,000
3,000
2,000
1,15,000

Chennai
16,000
7,900
500
500
24,900

Coimbatore
10,100
5,000
300
300
15,700

Madurai
2,700
1,300
100
100
4,200

The estimated sale in three cities in the year 2010 is as follows:
 Chennai:
5070 m2/year
 Coimbatore:
3551 m2/year
 Madurai:
841 m2/year
 Total:
9462 m2/year
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These three cities accounts for almost 39% of the total SWH installations and share around
50% of the total SWH sales in 2010 in Tamil Nadu.

7.5 Tamil Nadu Market for SWH: Major Observations
Households Demand for Hot Water
Coimbatore has higher demand for hot water. The hot water is required for 6-8 months in a
year. The survey results show that on an average a family of 4 members requires 50-100 liters
of hot water per day. In comparison the requirement for hot water is lower both at Chennai as
well as at Madurai. At Chennai, the average hot water requirement for a 4 member family
varies between 20-80 liters per day. As the requirement for hot water is small at places like
Chennai and Madurai, perhaps smaller sized solar water heaters are required, during the
survey we came across one such case at Madurai (refer case-study 7.2)
Recourse to Water Heating Devices
The hot water requirement in the residential sector is primarily for bathing and is currently
being met mainly using electric geysers. More than 90% of the surveyed households were
found to be owning an electric geyser. Only in case of Madurai, a few instances of use of
LPG geysers were noticed. Commercial & Institutional segment consists of Hotels, Hospitals,
Guest houses, Nursing homes, etc. At present most of the demand in the commercial and
institutional segment for hot water is met using electric geysers, petroleum fuel based steam
boilers and pressurized hot water generator. While storage type electric geysers are more
common in hotels, instant electric geysers are quite common in households.
SWH Supply Conditions
Coimbatore has the best SWH supply chain followed by Chennai and Madurai.
There are only few main players for SWHs in Chennai. Solkar, Tata BP, Cascade, V-Guard
and Goodsun are the leading manufactures. In the past 6 - 10, several players have come and
vanished because they could not perform in the market. But, still there isn't enough
competition in the market. The low awareness levels, people's impression that SWH is
expensive to install, and the climate in Chennai don‟t encourage new entries into the market
and sustained business. The service provided in terms of solutions for particular problems is
not satisfying for Hotel and Hospital users. In several cases local installer has exited the
business, and now when a user want to upgrade the system or look for solutions to their
problems have to go through the time-effort task of finding new installers/suppliers,
sometimes far away from their city area.
Coimbatore has several local manufacturers and perhaps the best sales network of SWH in
Tamil Nadu. Vesat is a leading home-grown SWH manufacturer and dealer and installer,
which has been a trendsetter in the region on many fronts. They are pioneering solutions for
new applications and higher temperatures e.g. hostels, textile sectors.
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At Madurai, apart from national level players like Tata BP Solar, V-Guard, Crompton
Greaves, etc., local manufacturers and dealers like Solsen Solar Equipments (P) Ltd., ATR
solar and J.K. Technology are also active. Many manufacturers located in Coimbatore (e.g.
Hykon, Cascade, Goodsun, VeSat, etc) also have their operations in Madurai and they hold
20% percentage of the total SWH market.
SWH Awareness
SWH consciousness and visibility is high among hospital and hotel establishments while it
respectable among hostels and high income households. The substantial portion of potential
residential users of SWH is unaware of the principle of SWH working, space requirement,
capacity options and price.
Overall while awareness is better at Coimbatore, it is low in case of residential households in
Chennai and Madurai.
Case Study 7.2: An Appropriate Solution for Small Families

Mrs. Soundravalli (at Madurai) got a solar water heater installed in the year 2008 to meet her
hot water requirement and to save on her electricity bills. The family has only two members;
hence their hot water requirements are generally low. This particular installation is very rare
as the capacity of the solar water heater is less than 50 litres. The manufacturer is Sudharasan
Saur and the dealer is J.K. Technologies in Madurai. The solar water heating system has an
evacuated flat panel with only 5 tubes. The system cost was Rs. 9,500 and the
installation/plumbing costs were Rs. 4,500. Mrs. Soundravalli uses the hot water from the
solar water heater for bathing, kitchen and for yoga massages. She is one satisfied customer
who completely impressed by the performance of their solar water heating system as it meets
their daily hot water requirements promptly. She is also happy that the system is affordable
and unlike the other brands in the market this system was not expensive, a 50 LPD capacity
would serve the purpose. She suggests government to conduct awareness programs about the
solar water heaters and its uses. In her view, the government should encourage the
manufacturers and dealers rather than offering a subsidy that never reaches the people.
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SWH Policy
As per Development Control Rules for Chennai Metropolitan Area rule 27-B for Solar
Energy Capture “New Buildings in the following categories shall be provided with the
ancillary solar assisted solar heating system and it shall be shown in the plans for
development applied for Planning Permission:
1) Nursing Homes/Hospitals exceeding 500 m2 in floor area
2) Hotels and Lodges exceeding 500 m2 in floor area
3) Hostels exceeding 50 rooms and
4) Marriage halls exceeding 500 m2 in floor area”
In spite of the Government Order being passed there isn't any significant change in the usage
of SWHs.
The Madurai municipal corporation has not laid any rules regarding installation of solar water
heaters for new buildings (domestic & commercial) that are coming up. But The Tamil Nadu
District Municipalities Building Rules, 1972 and The Tamil Nadu District Municipalities
(Hill Stations) Building Rules, 1993 have introduced certain amendments which include:






The Executive Authority before giving approval for the construction of a new
building should ensure if it has a provision in the building design itself for an
insulated pipeline from the rooftop in the building to various distribution points where
hot water is required.
The new building should have provisions for continuous water supply to the solar
water heating system.
The new building should also have open space on the rooftop to receive direct sun
light.
The recommended minimum capacity should not be less than 25 litres per day for
each bathroom and kitchen subject to the condition that maximum of 50 per cent of
the total room area is provided with the system.

As the majority of the population is unaware of the government's policy and amendments
regarding the solar water heater installments, only the individuals (commercial institutions &
domestic users) who are aware of a solar water heating system and aspects like the
performance of a SWH, the cost benefits, are going for the SWHs.
Power Position and Tariff
Since 2005, Tamil Nadu‟s power sector has been unable to meet electricity demand. The state
utility has been resorting to load shedding to bridge the gap between supply and demand.
Several parts of the state have eight to 10 hours of load shedding. Load shedding results in
disruption of lifestyle, loss of production and causes inconvenience to consumers.
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Table 7.4 Average Electricity Tariff in Tamil Nadu15

Domestic
1KW (100
KWh/
Month)
120.00

4KW (400
KWh/
Month)
216.25

Commercial
10KW
(1000 KWh/
Month)
269.50

2KW (300
KWh/
Month)
602.00

10KW
(1500 KWh/
Month)
607.60

30KW
(4500 KWh/
Month)
608.53

50KW
(7500 KWh/
Month)
608.72

Table 7.5 Anticipated Power Supply Position in Tamil Nadu during 2010-1116

Energy
Requirement
(MU)
79132

Availability
(MU)
64601

Peak
Surplus(+)/
Deficit (-)
(MU)
(%)
-14531
-18.4

Requirement

Availability

(MW)
11282

(MW)
9751

Surplus(+)/
Deficit (-)
(MW)
(%)
-1531
-13.6

Water Supply and Quality
Water supply is a major issue in Chennai. The salty water is a cause for concern at Chennai.
Users complain of pipes, tanks and SWH plates getting corroded. Though water supply is not
a major issue at Coimbatore, water quality (hardness) is a major issue. Some of the
installations are facing a problem of leakage and scaling in pipes due to the salt deposit.
Some of the non-users even restrained from purchasing SWH due to this. Some hotels and
hospitals using hard water in solar water heaters are undertaking periodic cleaning of the
tanks in order to get rid of the salt deposits.
SWH in Hospital and Hotels Segment
SWH penetration in this segment is substantial and increasing. Mid-sized hotels by and large
have installed SWH; small/medium sized hospitals are not far behind. However SWH
visibility is limited in small guest houses and service apartments.
Madurai has a good number of Multi Specialty Hospitals like Govt. Rajajai Hospital, Apollo
Specialty Hospital, Bose Hospital, Meenakshi Mission Hospital, and also the famous
Aravaind Eye Hospital is also located in heart of the city. The installations of SWHs in the
hospital sector have risen remarkably. The primary reason for this growth is because of
references from other hospitals and also the hot water requirements for their institutions have
increased as the size of the hospitals increased.
Coimbatore is buzzing with medical services providers. It has a large number of good quality
hospitals (around 200) according the Medical Association of Coimbatore and is still growing
at a rapid pace. Around 15 new medium sized hospitals came up just in the last year. It is now
one of the leading hubs for medical services in South India. Most new hospitals have a SWH
system. In fact it is a norm among the hospital sector to have SWH.

15
16

http://www.cea.nic.in/e&c/Estimated%20Average%20Rates%20of%20Electricity.pdf
http://www.cea.nic.in/god/gmd/lgbr_report.pdf
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Sale to Apartments
As far as apartments are concerned SWHs are not very successful. Very few apartments have
installed SWHs. For example in 20 storey buildings people staying in the lower floors do not
get any hot water. It takes time for the hot water to reach the lower floors and a lot of water is
wasted. Technologies like closed loop systems have not yet become popular.
Credit for SWH
Canara Bank and Indian Bank are providing loans for SWHs at Chennai. But banks mostly
cater to large installations, as they are target driven. The targets are usually on the rupee value
of the loans and not the number of installations, which discourage them to process small
amounts. Awareness about the availability of the credit facility is also very low or negligible
among residential users.

7.6 SWH Projections
As explained in Chapter 3, SWH demand projections are done under three scenarios. The
projections are summarized in Table 7.6 to 7.9 for Tamil Nadu, Chennai, Coimbatore &
Madurai. (All numbers have been rounded off to the nearest thousand for the state and nearest
hundred for the cities.)
Table 7.6 SWH Demand Projection for Tamil Nadu (Cumulative installation in m2 of collector area)

Scenario

BAU

Category

2010

2013

2017

2022

Residential

74,000

1,13,000

1,97,000

3,96,000

Hotels

36,000

55,000

97,000

1,63,000

Hospitals

3,000

4,000

7,000

13,000

Hostel+ Others

2,000

4,000

6,000

13,000

1,15,000

1,76,000

3,07,000

5,85,000

Residential

74,000

1,15,000

2,17,000

4,79,000

Hotels

36,000

56,000

1,07,000

1,63,000

Hospitals

3,000

4,000

7,000

16,000

Hostel+ Others

2,000

4,000

7,000

16,000

1,15,000

1,79,000

3,38,000

6,74,000

Residential

74,000

2,40,000

8,07,000

15,40,000

Hotels

36,000

58,000

1,07,000

1,63,000

Hospitals

3,000

5,000

14,000

46,000

Hostel+ Others

2,000

5,000

15,000

56,000

1,15,000

3,08,000

9,43,000

18,05,000

Total

Optimistic-I

Total

Optimistic-II

Total
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Table 7.7 SWH Demand Projection for Chennai (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

16,000

24,300

42,600

85,600

7,900

12,000

20,900

35,200

Hospitals

500

800

1,400

2,900

Hostel+ Others

500

800

1,400

2,800

Total

24,900

37,900

66,300

1,26,500

Residential

16,000

24,800

46,800

1,03,700

7,900

12,200

23,000

35,200

Hospitals

500

800

1,600

3,500

Hostel+ Others

500

800

1,500

3,400

Total

24,900

38,600

72,900

1,45,800

Residential

16,000

31,400

72,400

1,36,800

7,900

12,200

23,000

35,200

Hospitals

500

800

1,600

3,500

Hostel+ Others

500

800

1,500

3,400

24,900

45,200

98,500

1,78,900

Residential
Hotels
BAU

Hotels
Optimistic-I

Hotels
Optimistic-II

Total

Table 7.8 SWH Demand Projection for Coimbatore (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

10,100

15,400

26,900

54,200

5,000

7,600

13,200

22,300

Hospitals

300

500

900

1,800

Hostel+ Others

300

500

900

1,800

Total

15,700

24,000

41,900

80,100

Residential

10,100

15,700

29,700

65,600

5,000

7,700

14,600

22,300

Hospitals

300

500

1,000

2,200

Hostel+ Others

300

500

1,000

2,100

Total

15,700

24,400

46,300

92,200

Residential

10,100

16,200

27,900

47,200

5,000

7,700

14,600

22,300

Hospitals

300

500

1,000

2,200

Hostel+ Others

300

500

1,000

2,100

15,700

24,900

44,500

73,800

Residential
Hotels
BAU

Hotels
Optimistic-I

Hotels
Optimistic-II

Total
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Table 7.9 SWH Demand Projection for Madurai (Cumulative installation in m2 of collector area)

Scenario

BAU

Optimistic-I

Optimistic-II

Category

2010

2013

2017

2022

Residential

2,700

4,100

7,200

14,500

Hotels

1,300

2,000

3,500

5,900

Hospitals

100

100

200

500

Hostel+ Others

100

100

200

500

Total

4,200

6,300

11,100

21,400

Residential

2,700

4,200

7,900

17,600

Hotels

1,300

2,100

3,900

5,900

Hospitals

100

100

300

600

Hostel+ Others

100

100

300

600

Total

4,200

6,500

12,400

24,700

Residential

2,700

6,500

18,100

35,600

Hotels

1,300

2,100

3,900

5,900

Hospitals

100

100

300

600

Hostel+ Others

100

100

300

600

4,200

8,800

22,600

42,700

Total

7.6.1 BAU Scenario
Under this scenario, SWH cumulative installations of 1.15 lakh m2 in 2010 would increase to
5.85 lakh m2 in 2022 in Tamil Nadu. The share of residential would dominate as its share in
demand is 64% in 2010 would increase to 68% in 2022. We expect SWH addition of 3.22
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 127, 10 and 11 thousands m2,
respectively.
SWH cumulative installations in Chennai, Coimbatore & Madurai would increase from 24.9,
15.7 and 4.2 thousands m2 in 2010 to 126.5, 80.1 and 21.4 thousands m2, respectively. In
Chennai, Coimbatore & Madurai also residential sector dominates as their share of 64% (for
all) in 2010 increases to 68% (for all) in 2022. These three cities together contribute around
39% of the cumulative SWH installation (2010) in Andhra Pradesh and their share remains
same in 2022.
7.6.2 Optimistic-I Scenario
Under this scenario, SWH cumulative installations of 1.15 lakh m2 in 2010 would increase to
6.74 lakh m2 in 2022 in Tamil Nadu. The share of residential would dominate as its share in
demand is 64% in 2010 would increase to 71% in 2022. We expect SWH addition of 4.05
lakh m2 over 2010-22 on account of residential sector. In contrast, growth in commercialhotel, hospital and hostel/other sector during this period will be 127, 13 and 14 thousands m2,
respectively.
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SWH cumulative installations in Chennai, Coimbatore & Madurai would increase from 24.9,
15.7 and 4.2 thousands m2 in 2010 to 145.8, 92.2 and 24.7 thousands m2, respectively. In
Chennai, Coimbatore & Madurai also residential sector dominates as their share of 64% (for
all) in 2010 increases to 71% (for all) in 2022. These three cities together contribute around
39% of the cumulative SWH installation (2010) in Andhra Pradesh and their share remains
same in 2022.
Figure 7.5 gives a comparison among 3 scenarios for Tamil Nadu state.

Figure 7.5 Demand for SWH in Tamil Nadu for 3 scenarios

7.6.3 Optimistic-II Scenario
Under this scenario, SWH cumulative installations of 1.15 lakh m2 in 2010 would increase to
18.05 lakh m2 in 2022 in Tamil Nadu. The share of residential would dominate as its share in
demand is 64% in 2010 would increase sharply to 85% in 2022. We expect SWH addition of
14.66 lakh m2 over 2010-22 on account of residential sector. In contrast, growth in
commercial- hotel, hospital and hostel/other sector during this period will be 127, 43 and 54
thousands m2, respectively.
SWH cumulative installations in Chennai, Coimbatore & Madurai would increase from 24.9,
15.7 and 4.2 thousands m2 in 2010 to 178.9, 73.8 and 42.7 thousands m2, respectively. In
Chennai & Madurai also residential sector dominates as their share of 64% (for both) in 2010
increases to 76% & 83% in 2022, while in Coimbatore, the share of residential sector remains
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same as 64% in 2022 also. These three cities together contribute around 39% of the
cumulative SWH installation (2010) in Andhra Pradesh and their share decreases sharply in
2022.

7.7 Stakeholder Consultations
The findings and suggestions were discussed at the stakeholder workshop held at Chennai on
Nov 17, 2010, which was attended by TEDA, SWH manufacturers, representatives of
builders association, among others. Summary outcomes of stakeholder meeting are as
follows:
According to TEDA CMD who opened the session:
- There is a huge gap between users and TEDA; however, SWH‟s has got a momentum
in Tamil Nadu which can grow even more after JNNSM.
-

Industrial use of SWH should be exploited.

-

Subsidy process is long and discourages users.

-

Manufacturers should reach to builders.

-

TEDA is providing 8 agents all around the state to ensure users can get access to
subsidies and refer the right manufacturers (those on TEDA and MNRE official lists).

-

Verification of small installations should not be needed.

According to Manufacturers present:
- Costumer is asking for discount from Manufacturers and they cannot take the risks of
waiting for subsidies, which do not have a guaranteed date. Waiting is possible for 3060 days, but they need to be ensured.
-

There is lack of suppliers in rural areas where demand can be high. There is a big
demand of solar products due to lack of electricity supply.

-

Big electrical appliances brands don‟t want to get involved in SWH business.

-

Awareness programs are needed especially for Bankers (Managers) and Architects
and Builders, but also for Hotel and Hospital associations.

-

Builders can promote SWH‟s like in case of modular kitchens.

-

Demand is high and it has been self-driven, but there is need of more awareness on
the advantages of the products to the end user.

According to builders and architects present:
- There is lack of awareness on the technology and the feasibility of the product.
-

There are issues that need to be handled such as terrace space and extra costs
associated to solutions for multistory buildings.

There was an overall consensus on:
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-

Processing of subsidies need to be changed to make it easier and more attractive for
Manufacturers and end users.

-

Verification needs to be addressed

-

More self-driven policies like electricity tariff rebate or property tax rebate.

-

Awareness on the product and awareness/education for architects and builders.

7.8 Action Plan
Due to climatic conditions, the demand for hot water is low in domestic sector for most parts
of the state, except the fully/partly hilly districts of The Nilgiris, Teni, Coimbatore,
Dharmapuri, Erode, Madurai and Dindigul. On the other hand, Tamil Nadu is a leading state
in the country in tourism, health care and higher education, which results in a large demand
for hot water in hotels, hospitals and hostels. It is also reflected in the existing SWH
installations where share of the commercial and institutional systems is around 40%.
The specific action plan for next three-years is given below:
7.8.1 Focussed Programme for the residential sector
Due to climatic reasons, the demand for hot water is higher in the urban centres located in the
plateau/hilly region (mostly in the western parts of the state) e.g. Coimbatore. The demand
for hot water is much lower in the plain and the coastal area e.g. Chennai, Madurai. In
Coimbatore, the SWH applications have mostly been in the upper middle class individual
houses and villas.
As far as individual housing is concerned, the focus of SWH industry so far has been on the
higher income households. However the experience at Rajkot and Nashik shows that it is
possible to open the middle and lower-middle class market through introducing cheaper SWH
products and providing access to credit. In coastal and plain areas even a cheaper 50 lpd
system can also have a market. It is suggested that the local SWH industry is sensitized about
the need to undertake this approach and is supported in this task.
For the multi-storey residential buildings, the experience so far indicates that mandatory
regulations have been central in pushing SWH in the multi-storey residential buildings. Also,
to create a demand pull from the developers and house owners and for developing a
sustainable market for SWH in the multi-storey segment, well-designed and well-functioning
SWH are essential. Thus a two-track work plan is suggested.
a) Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings
This can be done by:
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o Preparing and disseminating a best-practice manual on SWH systems for multi-storey
buildings. The manual would be targeted to builders, architects, engineering
consultants, Municipal Corporation officials, etc.
o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH systems
o Awareness campaign for house buyers about the utility and cost-effectiveness of
solar water heaters.
b) Mandatory Regulations
The experience in Andhra Pradesh clearly shows that mandatory regulations should be
introduced after a preparatory phase of technology introduction, awareness creation and
demonstration. Also, the mandatory SWH provisioning norms should take into account, the
size of flat, the number of storeys and hence the roof-area available for installing the system,
the demand for hot water, etc. It is suggested that after undertaking actions as proposed in (a)
above, steps towards reintroduction of mandatory provisions in cities which have good
demand for hot water should be taken.
It is proposed that to begin with the focus of the programme for residential sector could be
the fully/partly hilly districts of The Nilgiris, Teni, Coimbatore, Dharmapuri, Erode, Madurai
and Dindigul (refer figure 7.6) . Urban centres of Coimbatore, Coonoor, Ooty, Kodaikanal,
etc could be targeted.

Figure 7.6 Physical map of Tamil Nadu
(Source: www.mapsofindia.com)
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7.8.2 Campaign for Hostels, Hotels and Hospitals
Tamil Nadu is a leading state in the country in tourism, health care and higher education,
which results in a large demand for hot water in hotels, hospitals and hostels. The primary
survey indicates that around 40% of the SWH installations in the state are accounted by
hotels, hospitals and hostels. However, the untapped potential of SWH particularly in hotels
and hostels is significant, because of new capacity addition as well as increase in demand for
hot water per capita. It is suggested that a systematic campaign is undertaken to cover these
segments. Chennai, Coimbatore and Madurai are important nodes for all these three sectors
and hence could be the focus for the campaign.
7.8.3 Strengthening credit delivery for SWH
The experience in the neighbouring state of Maharashtra shows that 80% of residential SWH
users in Nashik and 70% of residential SWH users in Nagpur have availed of soft-loans for
SWH. Soft-loans would continue to play an important role in both new and existing
individual house segment, particularly in smaller towns and cities. SWH in many cities has
remained a relatively upscale product. The combination of capital subsidy and soft loan can
contribute to a deepening of the market, e.g., SWH in old independent housing. However,
banks in most cities have stayed away from SWH loan. MNRE needs to enter into cityspecific MoU with selected banks under which banks undertake to provide soft loan for
SWH. The banks may declare some branches as focused for SWH loan. The MoU‟s should
be followed up by appropriate implementation.
7.8.4 Focussed Programme for Tourist Places
Tamil Nadu is one of the leading states in tourism in India and hence tourism sector offers a
large scope for the solar water heater industry. Chennai, Mamallpuram, Kanchipuram,
Madurai, Kanyakumari, Ooty, Kodaikanal are important tourist destinations. We propose
special SWH promotion programme at these tourist/pilgrim destinations in Tamil Nadu.
7.8.5 Three-Year Action Plan
The main elements of the action plan for Tamil Nadu are given in table 7.10
Table 7.10 Main elements of action plan for Tamil Nadu

1

Action
Focused programme for residential sector :
Low cost SWH product, access to credit,
awareness, capacity building, facilitation ,
mandatory provision

2

Special programme to target tourist centers

3

Campaign for SWH in Hotels, Hospitals and
Hostels in all major cities

4

Strengthening credit delivery for SWH
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Chapter 8. Solar Water Heaters in National Capital Region
8.1 Study Cities
We have carried out in depth review of SWH market in three cities to know the dynamics of
SWH market in the region. Cities were selected in discussion with MNRE, GoI. These are




Delhi
Noida
Gurgaon

NCR has been one of the fastest growing regions in the country, clocking over 47% decadal
growth from 1991-2001, more than double the national rate. A large part of this rapid growth
has been due to the high level of migration.
The work entailed interlaid, primary survey of 160 SWH users and non-users. The city-level
reports are presented in Annexure I.

8.2 NCR: An Overview
Table 8.1 NCR Overview

NCR
Area (km2)

33,578

Population (2001) „000

37,100

Estimated Population (2011) „000

48,610

Per Capita Income (Rs.) (2003-04)

16,779

Decadal growth in population 1991-2001 (%)
Estimated Decadal growth in population 2001-2011 (%)

28.43
31

The National Capital Region (NCR) in India is a name for the conurbation or metropolitan
area which encompasses the entire National Capital Territory of Delhi as well as urban areas
ringing it in neighboring states of Haryana, Uttar Pradesh and Rajasthan. With a total area of
about 33,578 km2, it is the world's ninth largest urban agglomeration.

8.3 City Profile
The demographic profile of study cities is as follows.
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Table 8.2 NCR Demographic Profile
2

Area (km )
Population (2001). „000
Estimated Population (2011) „000
Estimated Population (2021) „000
Estimated Decadal Growth (2011) %
Estimated Decadal Growth (2021) %

Delhi
1,483
13,850
17,990
23,480
30
31

Gurgaon
370
2,600
3,700
42

Noida
323
605
1,300
2,400
115
85

Figure 8.1 Map of NCR
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8.4 SWH Scenario
Delhi
Delhi Government has made the use of solar water heating system mandatory in buildings
like industries requiring hot water for processing, hospitals, nursing homes, hotels, banquet
halls, large canteens, residential buildings built on a plot area of 500 m2 or more, educational
colleges, universities, hostels, technical or vocational colleges etc. This notification has come
into effect since April 2006. Government of Delhi is also providing rebate/ incentive of Rs.
6000/- to 60000/- depending upon the capacity to domestic electricity consumers for
installation of solar water heater. This subsidy is in addition to the subsidy being provided by
MNRE under JNNSM.
Based on data collected from Government of Delhi on subsidy disbursement, and sales data
from some of the leading manufacturers, it is estimated that the total installed capacity of
SWH in Delhi is around 18.5 lakh lpd or around 37,000 m2. The main market segments for
SWH market in Delhi are:
o Procurement by government agencies for installations in government buildings. This
is perhaps the largest segment in the existing SWH stock. It includes installations by
MCD, NDMC, CPWD, armed and para-military forces, etc. The type of installations
includes government housing, hospitals, hostels, etc.
o Installations driven by mandatory provisions: A large part of the installations in
hospitals and hotels is driven due to the implementation of the mandatory policy.
Since 2009, the Government of Delhi has been particularly active in implementing the
mandatory provisions and has served notices to a large number of hospitals and hotels
threatening levy of penalty u/s 26 of Energy Conservation Act, resulting into spurt in
installation of solar water heater systems.
o Installations driven by subsidy: Small residential systems and systems in the noncommercial segment have been positively impacted by the availability of the state
government subsidy.
As the market for SWH in Delhi is primarily driven by the Government policies and
programmes, the sector-wise distribution of systems is very different from that observed in
other states. Institutions and hospitals account for almost 2/3rd of the installations (figure 8.2).
Rest 1/3rd is shared primarily between residential sector and hotels. Among the residential
systems, most of the systems are in low-rise buildings having up to 3 floors. SWH systems in
multi-storey housing do not exist. There is a recent trend of Solar Water Heaters being
installed in large bungalows and farm houses as well as in new guest houses and hotels.
During the primary survey it was observed that usage of several systems installed in
government buildings was sub-optimal (refer to case study presented in box 8.1) and there is
a case for providing better specifications and user education to improve the usage of existing
systems.
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Sectorwise SWH Installation of SWH in Delhi

Institutions and
others
33%

Hospital
33%

Industry
1%
Hotel
11%
Housing
22%

Figure 8.2 Sector-wise distribution of SWH installations in Delhi [37000 m2 in 2010]
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Box 8.1 – Air Force Housing Complex, Dwarka
The complex has 81 housing units, each with 4 flats. In total there are 324 flats in the complex. The
facility has been recently constructed. Hot water is used for bathing and also for kitchen purposes by
the inhabitants. On every housing unit there is a 300 LPD FPC type system installed. This system is
connected to the bathrooms of the 4 flats through an electric geyser which is supposed to be used as a
backup. The cumulative capacity installed is 24,600 LPD. There is a 500 liters water storage tank
which solely supplies to the SWH on top of every system.

User Experience and Observations –The users were only partially satisfied as they had to resort to
heating the water with the geyser every day.
 The capacity of the system is only 300 LPD. It is serving 4 families. On an average the
requirement of each household is about 150 LPD of hot water. That would equate to 600 LPD for
4 families. Therefore, the system seems to be undersized.


The cold water supply tank is of 500 liters. This tank is filled thrice a day when water is pumped
from the complex‟s pumping station. The timings are 6 a.m., 1 p.m. and 6 p.m. The users reported
that the water from the solar water heater tank would only be slightly warm in the mornings and
that they had to use the geysers everyday to heat it up to the desired level. The 500 liters allotted
capacity would generally be consumed by 11 am. Water now is not available until 1 p.m. until the
water is pumped again from the central pumping station. Hence, the cold water supply tank of the
SWH is also undersized. Due to unavailability of water in the SWH tank between 11 a.m. – 1
p.m., the solar resource remains untapped between these times. These are also the peak solar
radiation period.



When the tanks are recharged again at 1 p.m. with cold water, the SWH again heats the water for
a short duration till evening as the sun‟s intensity reduces. In the evenings there is again some use
of hot water before the supply tanks are recharged again with cold water at 6 p.m. At this time the
temperature of water in the SWH storage tank again drops and hence on the next day‟s morning
the water supplied by the system is not warm enough.
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Gurgaon
Haryana is the first State in the country to issue a comprehensive notification dated
29.07.2005 on Energy Conservation Measures. It makes Solar Water Heating Systems
mandatory for water heating application in all functional buildings where hot water is
required. The Haryana Urban Development Authority has adopted the mandatory provisions
of HAREDA vide their letter dated 28.11.05. The Department of Urban Local Bodies,
Haryana has also amended the Haryana Municipal Building Bye-laws vide Notification dated
16.11.07. Solar Water Heating has been made mandatory in:
o Industries,
o Hospitals and Nursing Homes, Govt. Hospitals
o Hotels, Motels and Banquet Halls,
o Jail barracks,
o Canteens, Housing Complexes set up by Group Housing Societies/Housing Board,
o All Residential buildings built on a plot of size 500 yard2 (4500 ft2) and above
falling within the limits of Municipal Committees/Corporations and HUDA
Sectors, and
o all Govt. buildings, Residential Schools, Educational Colleges, Hostels,
Technical/Educational Institutes, District Institute of Education and Training,
Tourism Complexes and Universities etc.
The regulation is yet to be enforced in an effective manner; however, it has definitely helped
in opening new segments for the solar water heater industry e.g. the multi-storey residential
buildings. The total installed capacity of solar water heaters is estimated at 3 lakh lpd (6000
m2), out of which around 2/3rd is in residential sector, including a few SWH installations in
multi-storey residential complexes. The installation base in hospitals and hotels is relatively
low. The SWH market has benefited from the state government order making the use of solar
water heater mandatory in a variety of buildings. The annual installation of SWH at GurgaonManesar for the year 2010-11 is estimated at around 1to 1.5 lakh lpd.
Haryana is also the first state which has come-up with a notification specifying norms, based
on the height (number of stories) in a multi-storey residential building. These norms takes
into consideration the reduction in roof area/flat as the height of the building increase,
resulting in smaller roof area for installation of SWHs (Box 8.2)
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Box 8.2 New Norms for SWH provisioning in multi-storey Housing at Gurgaon
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NOIDA
NOIDA also has a mandatory policy on the lines of that followed in Delhi. The mandatory
policy does not cover multi-storey residential buildings. The Uttar Pradesh government also
runs a subsidy scheme for SWH. NOIDA has the smallest SWH installation base in NCR,
with around 200000 lpd or 4000 m2 SWH installations. Almost 3/4th of the installations are in
institutions, mainly in university hostels, training hostels and hostels of professional colleges.
Remaining installations are mostly in residential buildings – individual houses. There is no
SWH system in multi-storey housing.
Summary of SWH status in NCR: There is SWH compulsion policy in vogue at Delhi,
Gurgaon and NOIDA for residential as well as non-residential sector but its implementation
vis-à-vis residential sector is ineffective. The residential demand is low-key. The reasons are
poor SWH- awareness, seasonal demand for hot water and poor solar availability during
winter months and hence adverse payback period.
Based on the stakeholders‟ interactions, primary and secondary survey, present SWH
scenario for the NCR and cities is estimated. The present SWH installation in NCR is
estimated to be 60,000 m2. In NCR, major SWH installations happened in the Hostel &
Institutional buildings as they contribute to around 40% of the current (2010) installations.
Residential & Hospital sector both have around 27% share in the current installations. In
residential sector, most of the installations have been done in habitats for Government
employees and there are very few installations other residential buildings. In cities, the total
SWH installation is estimated to be 37, 6 & 4 thousands m2 in Delhi, Gurgaon & Noida,
respectively.
The present scenario is summarized in the Table 8.3 given below and the sectoral distribution
is shown in Figure 8.2.
Table 8.3 Present SWH Scenario in NCR (Cumulative m2 of SWH)

Residential
Hotel
Hospital
Hostel/Others
TOTAL

NCR
16,000
7,000
16,000
21,000
60,000

Delhi
8,000
4,000
12,000
13,000
37,000

Gurgaon
4,000
1,000
500
500
6,000

Noida
400
200
400
3,000
4,000

1 m2 of collector area = 50 lpd
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Hostel/Others
35%

Residential
27%

Hotel
11%
Hospital
27%
Figure 8.3 Sector wise SWH installations in NCR

The annual sale in 2010 in the three cities is estimated as follows:
Delhi
: 6000-8000 m2 /year
Gurgaon
: 2000 -3000 m2 /year
NOIDA
: 1000-1500 m2 /year
Total
: 9000 - 12500 m2 /year

8.5 NCR Market for SWH: Major Observations
Households Demand for Hot Water
As can be seen from the temperature data for Delhi shown in figure 8.3, the demand for hot
water in the NCR region is for about 6 months in a year. The peak demand is for 3 months
i.e. December, January and Februray. This is the time when the solar radiation gets affected
by the fog and this has an adverse impact on the performance of SWH systems.

Figure 8.4 Average monthly maximum and minimum temperature at Delhi
(Source: www.mustseeindia.com)
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Recourse to Water Heating Devices
The hot water requirement in the residential sector is primarily for bathing and is currently
being met mainly using electric geysers. At present most of the demand in the commercial
and institutional segment (consists of Hotels, Hospitals, Guest houses, Nursing homes, etc.)
for hot water is met using electric geysers, petroleum fuel based steam boilers and
pressurized hot water generator.
Power Position and Tariff
NCR has electricity consumption of 704 kWh/ capita17. It also displays a pattern of electricity
consumption which is vastly different from other states where a significant percentage of
consumption is accounted for by agriculture. In NCR, the agriculture sector is an insignificant
user of total electricity sold. It is, in fact, the domestic users who consume 40 per cent of the
total electricity sold. Industry comes second and consumes around 30 per cent. While power
cut and load shedding is ordinary in summer season in Delhi it is common throughout the
year in cities like Gurgaon, Noida/Greater Noida, Ghaziabad and Faridabad etc.
Table 8.4 Electricity Tariff in Delhi18

Domestic
Name of
Utility

Delhi
BYPL/BRP
L/NDPL
Delhi
NDMC

Commercial

1KW (100
KWh/
Month)

4KW
(400
KWh/
Month)

10KW
(1000
KWh/
Month)

2KW
(300
KWh/
Month)

10KW
(1500
KWh/
Month)

30KW
(4500
KWh/
Month)

50KW
(7500
KWh/
Month)

277.20

346.50

434.70

596.75

596.75

622.76

622.76

158.00

252.25

327.70

462.00

525.00

525.00

525.00

Table 8.5 Anticipated Power Supply Position in Delhi during 2010-1119

Energy
State /
Region Requirement Availability
Delhi

(MU)
25162

(MU)
34293

Peak
Surplus(+)/
Surplus(+)/
Requirement Availability
Deficit (-)
Deficit (-)
(MU) (%)
(MW)
(MW)
(MW) (%)
9131 36.3
4850
5170
320
6.6

Water Supply and Quality
Even though service coverage of water supply in NCR is quite satisfactory, the region faces a
water crisis. Aggregate per capita daily water supply is around 255 liters, one of the highest
in the country20. The water quality is good in some parts of Delhi but poor in Gurgaon,
17

http://planningcommission.nic.in/plans/stateplan/sdr_pdf/shdr_del06.pdf
http://www.cea.nic.in/e&c/Estimated%20Average%20Rates%20of%20Electricity.pdf
19
http://www.cea.nic.in/god/gmd/lgbr_report.pdf
20
http://planningcommission.nic.in/plans/stateplan/sdr_pdf/shdr_del06.pdf
18
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Noida/Greater Noida, Ghaziabad and Faridabad etc. Groundwater is being extensively used
in these suburbs as municipal supply is inadequate. High TDS is a major issue in most SWHS
installations.
SWH Supply Conditions
There are number of premium and local manufacturer of SWH operating in the region. The
major players are: Tata BP Solar, Emmvee Solar, Nuetech Solar, Intersolar, etc. The entire
region has respectable access to SWH supply. However, manufacturers/ dealers visible
presence is uncommon. A large part of the sales take place through tenders and the retail sale
is very small
SWH Awareness
SWH awareness is high among hospital, hotel and hostel establishments. The awareness
about SWH is low amongst the residential sector. The substantial portion of potential users of
SWH is unaware of the principle of SWH working, space requirement, capacity options and
price.
Business Model
The manufacturers/dealers in NCR region are primarily targeting commercial and
government establishments. Mandatory provision in hospitals, hotels, guest houses and
hostels etc. is accelerating the SWH market. Big market players such as Tata BP, Emmvee,
Neutech Solar and Intersolar are exploiting this opportunity. Residential sector is relatively
unattractive and less preferred by the big players.
SWH in Hospital and Hotels Segment
SWH penetration in this segment is substantial and increasing chiefly due to mandatory
provision. The mandatory policy has resulted into installation of SWH in hospitals and
nursing homes in Delhi. The large hospitals and hotels by and large have installed SWH;
small/medium sized hospitals are not far behind. However SWH visibility is limited in small
guest houses and service apartments. The guest house and service apartment segment is a
potentially big segment, which is yet to be exploited. It is estimated that Gurgaon alone has
more than 30,000 rooms available in guest houses.
SWH Sale to Old Housing
SWH sale to old housing is mainly restricted to government housing in Delhi. Some sales to
old housing also takes place in large bungalows and farm houses.
Sale to Apartments
Real estate players are not eager on SWH installations because concerned authorities have
failed in exercising mandatory provisions in Gurgaon, Faridabad, Ghaziabad and Noida.
There are some installations in apartments at Gurgaon, and with the new realistic norms
announced by HAREDA for multi-storey housing and availability of subsidy as well as
electricity tariff incentives; growth in SWH sales to apartment‟s looks possible in Gurgaon.
However, this is potentially the biggest segment for SWH. According to some estimates
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around 2.24 lakh residential flats in mid-end segment (area of flat 1200 -1500 m2) are
expected to be added between 2010 and 2014 in the NCR region21. Out of the total 2.57 lakh
units in the mid-end segment, Noida-Greater Noida is expected to account for 55% units
followed by Gurgaon (19%), Ghaziabad (16%), Faridabad (9%) and Delhi (1%). Several of
these projects have applied for green rating systems, but only very few have opted for solar
water heaters.
Policy
As explained earlier SWH is compulsory for specified new residential and commercial
establishments in NCR region. The mandatory provisions vary from state to state. The
experience in other cities e.g. Rajkot, Pune, etc has shown that mandatory provisions become
successful only after preparatory work is done in terms of awareness generation, successful
demonstration and confidence building amongst developers as well as end-users, availability
of SWH supply, hassle free and smooth implementation mechanism for the implementation
of mandatory provisions. Overall it can be said that not enough preparatory work has been
done in the NCR region to implement the mandatory provisions and hence its effectiveness
particularly in the residential sector has been very poor.

8.6 SWH Projection
As explained in Chapter 3, SWH demand projections are done under three scenarios. The
projections are summarized in Table 8.6 to 8.9 for NCR, Delhi, Gurgaon & Noida. (All
numbers have been rounded off to the nearest thousand for the state and nearest hundred for
the cities.)
Table 8.6 SWH Demand Projection for NCR (Cumulative installation in m2 of collector area)

Scenario

Category

2010

2013

2017

2022

16,000

24,000

41,000

83,000

7,000

10,000

17,000

35,000

Hospitals

16,000

23,000

27,000

30,000

Hostel+ Others

21,000

31,000

51,000

58,000

Total

60,000

88,000

1,36,000

2,06,000

Residential

16,000

25,000

51,000

1,26,000

7,000

10,000

21,000

53,000

Hospitals

16,000

23,000

27,000

30,000

Hostel+ Others

21,000

33,000

51,000

58,000

Total

60,000

91,000

1,50,000

2,67,000

Residential

16,000

1,31,000

6,06,000

13,17,000

7,000

16,000

48,000

1,71,000

Hospitals

16,000

23,000

29,000

30,000

Hostel+ Others

21,000

33,000

51,000

58,000

Total

60,000

2,03,000

7,34,000

15,76,000

Residential
Hotels
BAU

Hotels
Optimistic-I

Hotels
Optimistic-II

21

DTZ research report “ The mid-end housing challenge”, Hindutan Times
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Table 8.7 SWH Demand Projection for Delhi (Cumulative installation in m2 of collector area)

Scenario

BAU

Optimistic-I

Optimistic-II

Category

2010

2013

2017

2022

Residential

8,000

12,200

21,300

42,800

Hotels

4,000

6,100

10,600

21,400

Hospitals

12,000

17,200

19,900

22,600

Hostel+ Others

13,000

19,800

32,000

36,600

Total

37,000

55,300

83,800

1,23,400

Residential

8,000

12,700

26,200

64,800

Hotels

4,000

6,300

13,100

32,400

Hospitals

12,000

17,200

19,900

22,600

Hostel+ Others

13,000

20,600

32,000

36,600

Total

37,000

56,800

91,200

1,56,400

Residential

8,000

75,900

3,53,900

7,93,600

Hotels

4,000

6,300

13,100

32,400

Hospitals

12,000

17,200

19,900

22,600

Hostel+ Others

13,000

20,600

32,000

36,600

Total

37,000

1,20,000

4,18,900

8,85,200

Table 8.8 SWH Demand Projection for Gurgaon (Cumulative installation in m2 of collector area)

Scenario

BAU

Optimistic-I

Optimistic-II

Category

2010

2013

2017

2022

Residential

4,000

6,100

10,600

21,400

Hotels

1,000

1,500

2,700

5,400

Hospitals

500

700

800

900

Hostel+ Others

500

800

1,200

1,400

Total

6,000

9,100

15,300

29,100

Residential

4,000

6,300

13,100

32,400

Hotels

1,000

1,600

3,300

8,100

Hospitals

500

700

800

900

Hostel+ Others

500

800

1,200

1,400

Total

6,000

9,400

18,400

42,800

Residential

4,000

17,200

69,200

1,53,700

Hotels

1,000

1,600

3,300

8,100

Hospitals

500

700

800

900

Hostel+ Others

500

800

1,200

1,400

6,000

20,300

74,500

1,64,100

Total
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Table 8.9 SWH Demand Projection for Noida (Cumulative installation in m2 of collector area)

Scenario

BAU

Optimistic-I

Optimistic-II

Category

2010

2013

2017

2022

Residential

400

600

1,100

2,100

Hotels

200

300

500

1,100

Hospitals

400

600

700

800

Hostel+ Others

3,000

4,600

7,400

8,400

Total

4,000

6,100

9,700

12,400

Residential

400

600

1,300

3,200

Hotels

200

300

700

1,600

Hospitals

400

600

700

800

Hostel+ Others

3,000

4,800

7,400

8,400

Total

4,000

6,300

10,100

14,000

Residential

400

10,200

55,800

1,37,500

Hotels

200

300

700

1,600

Hospitals

400

600

700

800

Hostel+ Others

3,000

4,800

7,400

8,400

Total

4,000

15,900

64,600

1,48,300

8.6.1 BAU Scenario
Under this scenario, SWH cumulative installations of 0.6 lakh m2 in 2010 would increase to
2.06 lakh m2 in 2022 in NCR. The share of residential would increase from 27% in 2010 to
40% in 2022. Hostel and Institutional sector also contribute significantly although its share of
35% in 2010 would reduce to 28% in 2022. We expect SWH addition of 67 thousands m2
over 2010-22 on account of residential sector. In contrast, growth in commercial- hotel,
hospital and hostel/other sector during this period will be 28, 14 and 37 thousands m2,
respectively.
SWH cumulative installations in Delhi, Gurgaon & Noida would increase from 37, 6.0 and
4.0 thousands m2 in 2010 to 123.4, 29.1 and 12.4 thousands m2, respectively. In Delhi,
residential sector would increase from 22% in 2010 to 35% in 2022 and contribute maximum.
Hostel and Institutional sector would also contribute significantly although its share of 35%
in 2010 would decrease to 30% in 2022. In Gurgaon, residential sector would dominate as its
share of 67% in 2010 would increase to 74% in 2022. In Noida, Hostel and Institutional
sector would dominate although its share of 75% in 2010 would reduce to 68% in 2022.
These three cities together contribute around 78% of the cumulative SWH installation (2010)
in NCR and their share would increase to 80% in 2022.
8.6.2 Optimistic-I Scenario
Under this scenario, SWH cumulative installations of 0.6 lakh m2 in 2010 would increase to
2.67 lakh m2 in 2022 in NCR. The share of residential would increase from 27% in 2010 to
47% in 2022. Hostel and Institutional sector also contribute significantly although its share of
35% in 2010 would reduce to 22% in 2022. We expect SWH addition of 1.10 lakh m2 over
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2010-22 on account of residential sector. In contrast, growth in commercial- hotel, hospital
and hostel/other sector during this period will be 46, 14 and 37 thousands m2, respectively.
SWH cumulative installations in Delhi, Gurgaon & Noida would increase from 37, 6.0 and
4.0 thousands m2 in 2010 to 156.4, 42.8 and 14.0 thousands m2, respectively. In Delhi,
residential sector would increase from 22% in 2010 to 41% in 2022 and contribute maximum.
Hostel and Institutional sector would also contribute significantly although its share of 35%
in 2010 would decrease to 23% in 2022. In Gurgaon, residential sector would dominate as its
share of 67% in 2010 would increase to 76% in 2022. In Noida, Hostel and Institutional
sector would dominate although its share of 75% in 2010 would reduce to 60% in 2022.
These three cities together contribute around 78% of the cumulative SWH installation (2010)
in NCR and their share would increase to 80% in 2022.
Figure 8.4 gives a comparison among 3 scenarios for NCR.

Figure 8.5 Demand for SWH in NCR for 3 scenarios

The projections under this scenario is compared with the “realistic scenario” of previous
study done under the UNDP/GEF SWH programme, titled as “Solar Water Heaters in India:
Market Assessment Studies and Surveys for Different Sectors and Demand Segments”.
Projected cumulative SWH installations under present study for residential & hotel sector are
lower than the earlier study as the estimated SWH base in 2010 was over estimated in the
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earlier study. Projections for Hospital sector are higher as compared to earlier study as the
existing installation base in 2010 is found higher.
8.6.3 Optimistic-II Scenario
Under this scenario, SWH cumulative installations of 0.6 lakh m2 in 2010 would increase to
15.76 lakh m2 in 2022 in NCR. Under this scenario, the share of residential would increase
sharply from 27% in 2010 to 84% in 2022. We expect SWH addition of 13.01 lakh m2 over
2010-22 on account of residential sector. In contrast, growth in commercial- hotel, hospital
and hostel/other sector during this period will be 164, 14 and 37 thousands m2, respectively.
SWH cumulative installations in Delhi, Gurgaon & Noida would increase from 37, 6.0 and
4.0 thousands m2 in 2010 to 885, 164 and 148 thousands m2, respectively. Under this
scenario, residential sector in all cities would increase sharply and would dominate in 2022.
In Delhi, Gurgaon & Noida, share of residential sector from 22%, 67% & 10%, respectively
in 2010 would increase to 90%, 94% & 93%, respectively in 2022. These three cities together
contribute around 78% of the cumulative SWH installation (2010) in NCR and their share
would decrease to 76% in 2022.

8.7 Action Plan
NCR region has one of the highest per capita incomes and is emerging as one of the leading
economic regions in the country. In terms of residential and commercial growth also, the
region is one of the leading regions in the country. As explained earlier the market for SWH
is currently almost fully dependent on government purchases and implementation of the
mandatory provisions by the local governments. The residential sector accounts for only
around 1/4th of the installations, commercial and institutional buildings account for 3/4th of
the installed SWH systems. The penetration of SWH in residential sector has to grow
dramatically for meeting the projections provided in the previous section.
The specific action plan for next three-years is given below:
8.7.1 Focussed Programme for New Multi-storey and Plotted Residential
Buildings
The future residential building market in NCR is expected to be dominated by multi-storey
housing. As mentioned earlier in the mid-end segment alone, 2.24 lakh flats are expected to
be added by 2014. Currently, the experience of SWH in the apartment segment is limited to a
few apartment complexes in Gurgaon.
The experience so far indicates that mandatory regulations have been central in pushing SWH
in the multi-storey residential buildings. Also, to create a demand pull from the developers
and house owners and for developing a sustainable market for SWH in the multi-storey
segment, well-designed and well-functioning SWH are essential. Thus a two-track work plan
is suggested.
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a) Creating awareness and developing confidence in SWH systems for multi-storey
residential buildings
This can be done by:
o Preparing and disseminating a best-practice manual on SWH systems for multi-storey
buildings. The manual would be targeted to builders, architects, engineering
consultants, Municipal Corporation officials, etc.
o Organising study tours for developers, architects, engineering consultants and
Municipal Corporation officials to well-designed/well-functioning SWH systems at
Pune and other cities.
o Awareness campaign for house buyers about the utility and cost-effectiveness of
solar water heaters.
b) Effective implementation of the Mandatory Regulations
o The implementation of the mandatory regulations has not been very effective in
several cities, thus actions need to be taken for effective implementation of the
mandatory regulations. Developing capacities of the SNAs and the local bodies,
providing consultant support for the preparation of DPRs, simplification of
implementation procedures are some of the actions that can be taken.
o Modifications of the Mandatory Regulations: The mandatory provisions should be
modified to provide a clear guidance on arriving at the minimum SWH system size
for a multi-storey residential building. The mandatory SWH provisioning norms
should take into account, the size of flat, the number of storeys and hence the roofarea available for installing the system. Clear technical guidelines on the balance of
system e.g. piping, controls, hot water storage needs to be provided.
Apart from multi-storey housing, new plotted housing should also be targeted and the
mandatory provision for provision of SWH which is currently for houses constructed on plots
having size of 500 yard2 should be reduced to the plot size of 250 yard2.
8.7.2 Campaign for Hostels, Hotels, Guest Houses, Service Apartments and
Hospitals
The primary survey indicates that in the three cities, the penetration of SWH in hotels,
hospitals and hostels is moderate. However, the untapped potential of SWH particularly in
hotels and hostels is high, because of new capacity addition as well as increase in demand for
hot water per capita. Guest houses and service apartments is a potentially very large segment
which is currently not targeted. It is suggested that a systematic campaign is undertaken to
cover these segments.
8.7.3 Training of Technicians
Shortage of trained technicians was identified as a barrier in the expansion of solar water
heater market. It is suggested that MNRE, along with the manufacturer‟s associations and
technical institutions should organize training programmes for technicians.
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8.7.4 Campaign for Industries
Automobile, textile, food-processing, laundry, organized catering are some of the high
potential industrial segments in NCR region. It is suggested that a systematic campaign is
undertaken to cover these segments.
8.7.5 Three-Year Action Plan
The main elements of the action plan for NCR region are given in table 8.10
Table 8.10 Main elements of action plan for NCR

1

Action
Focused programme on new multi-storey and
plotted residential buildings : mandatory
regulations; awareness, capacity building and
facilitation

2

Campaign for SWH in Hotels, Hospitals and
Hostels

3

Campaign for SWH in industries

4

Technical training of Technicians

Greentech Knowledge Solutions
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2012

2013
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Chapter 9. Action Plan
9.1 Background
The demand for hot water (and hence payback) is a given parameter in the concerned states,
though the demand, generally speaking, is on upward curve. It is the product-awareness,
product development/innovation, product-positioning, value proposition, supply conditions
and policy action which will accelerate market development.
The primacy of residential sector is to continue. The importance of apartment segment within
the residential sector is growing sharply; and SWH trade/policy action-barring Pune and parts
of Maharashtra- are yet to address this segment effectively.
The growth of SWH in non-residential sector has occurred largely on the intrinsic strength of
the product and to some extent because of policy action. However, there is a need to curb
sub-optimalities in terms of sizing, specifications, back-up and such other aspects, if growth
momentum for non-residential sector is to be sustained.
Some of the specific action points for each of the states and NCR region were presented in
the state chapters. A more general medium to long-term action plan is proposed here. We
have formulated a five-pronged action plan; keeping in view the above backdrop of market
status. The plan consists of






Policy action
Action on apartment market segment
Credit market development
Promotional action
Capacity building

9.2 Policy Action
The main ingredients of policy action pursued so far have been







Capital subsidy for SWH
Low interest loan for SWH
Compulsion to install SWH in new residential buildings (above a certain size)independent as well as apartments
Compulsion to install SWH in new commercial establishments- hotels, guest-houses,
hospitals, etc
Rebate in municipal property/ House tax to SWH owners for a specified period
Rebate in monthly electricity bill at a fixed rate
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The first two policy measures are operated by MNRE; while the others are in the domain of
state/city governments/local utilities.
Capital subsidy and low interest loan were options and only one of these was available to
SWH-buyers until recently. Presently, SWH buyer is eligible for both, and in this sense, it is
the most generous package. Notwithstanding the apparent attractiveness, of MNRE-package,
the policy action at the ground-level suffers from some limitations. If demand projections
outlined under state chapters are to be accomplished, there is a need to overcome these
limitations. We have elucidated below the recommendation framework and how it is
expected to address the limitations.
9.2.1 Low Interest Loan for SWH
In respect of new housing under SWH compulsion scenario, SWH is embedded in the
residential unit itself at the construction stage. It is, thus, the real estate developer who invests
in SWH. The incentive, thus, is irrelevant for buyers of new apartments and partly relevant
for buyers/builders of independent house (because independent houses are also increasingly
being built and delivered by developers rather than the owners). It is for practical purpose,
owners of old housing and to some extent owners of independent new houses who can access
the soft loan incentive. The access, to soft loan has remained limited because of various
reasons. We have discussed these and suggested on approach to credit delivery under section
9.4.
9.2.2 Mandatory regulation to install SWH in New Residential and Commercial
Buildings
The mandatory regulation policy has yielded positive results at Rajkot and Pune. However,
good supply conditions and SWH- awareness have preceded compulsion policy in these
cities. Besides the policy, it is backed by effective implementation.
We have discussed the policy for apartment buildings separately.
In the study states, the compulsion policy varies-no compulsion; informal compulsion,
compulsion limited to new commercial buildings, compulsion for residential and commercial
buildings.
It will help to introduce compulsion for new residential and commercial buildings in cities
having population of 5 lakh upward. However, it is imperative to work out a two year roadmap encompassing promotional action, credit market development and capacity building;
which will culminate into introduction of compulsion policy. Let us amplify the key
milestones leading to compulsion.


Introduction of compulsion (through bye-laws or administrative guidelines) to provide
for a plumbing line for SWH in new buildings above 200 yard2 size. This should be
done immediately because absence of provision to install SWH significantly thwarts
future market development
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Promotional action in terms of launch of publicity campaign, establishment of demo
centers and organization of segment- specific workshop (discussed under 9.5)
MoU‟s with selected banks, city-specific targets and action plan to distribute credit
for SWH effectively (discussed under 9.4)
Sensitization of municipal corporation functionaries to SWH concept/market/trade
and a mechanism for implementation of SWH policy, once it is introduced

The above road-map for introduction of compulsion is recommended for cities where
compulsion is absent. The other cities will have to strengthen implementation mechanism and
lay down segment specific area specific norms (guest houses/ builder floors etc)
9.2.3 Municipal Property Tax Rebate
The financial value of the incentive is paltry, its distribution is weak and the transaction cost
is excessive. The municipal corporations may consider diverting the resource to imaginative
promotion and effective implementation of SWH compulsion policy.
9.2.4 Existing Housing Societies: An Integrated Package
There is a case for offering capital subsidy (or electricity rebate) and low interest loan
package through banks to excising housing societies, particularly apartment buildings. Most
of the societies possess a development fund (and hence) term-deposit with banks. They can
be given soft loan against the security of term-deposit and the EMI can be recouped through
annual maintenance charge which members pay. The societies themselves will structure the
model for margin money and recovery from members. The package will open up old housing
market across cities/towns. This should be presented as a special subsidy/rebate-cum-soft
loan package.
9.2.5 Gradual Shift towards Electricity Bill Rebate in Place of Capital Subsidy
The capital subsidy, in its present form, is a supply-led (developers/SWH manufacturer)
incentive. Electricity rebate will shift the focus to demand (apartment buyer) side. The
owners of independent house will also gain because (unlike in case of capital subsidy) the full
benefit of incentive will accrue to them. The resource available under capital subsidy can be
diverted to fund electricity charge rebate. The main task is engagement with electricity
distribution companies, which already have the wherewithal (meter reader) to verify and
monitor SWH installations. In our view, electricity rebate in place of capital subsidy should
be considered an option over medium time period (3-5 years).
9.2.6 Campaign against use of Domestic LPG for Water-Heating
The gas-geyser is a competing product in parts of Gujarat and Maharashtra. The owners
generally use subsidized domestic LPG to run the geyser; which is illegal. There is a need to
mount a publicity-cum-enforcement.
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9.3 Policy for Apartment Buildings
The other dimension of policy is compulsion (mandatory regulation). The present position,
across cities, is varied. The road-map and milestones discussed under 9.2.3 hold good in the
context of introduction of compulsion policy for apartment segment. The apartment segment
has reported problems in terms of





Product-design and installation
Inadequate terrace space
Inefficient/ unfair distribution of hot water
Drop in the water temperature at lower floors

The compulsion policy for apartment segment needs to address these and allied issues. We
propose the following principles in this behalf.





The compulsion policy should consider the building height as well as apartment area.
The norms for SWH installation per flat can vary according to the number of stories
e.g. mandatory provisioning norms by HAREDA. The other option is to make it
compulsory for buildings up to specified height, recommendatory (offer of incentive)
for buildings with height exceeding specified height by a stipulated margin and
optional for still taller building (as is done in several cities in China). In other words,
compulsion will be fine-tuned; considering building height.
There should be clear and comprehensive guidelines for implementation of
compulsion policy for apartment buildings
The compulsion policy should be an outcome of meaningful local consultation among
stakeholder- developers, architects, structural engineers, municipal corporation
officials and SWH trade.

The promotional action required to develop apartment market for SWH is discussed under
9.5.

9.4 Credit for SWH
We saw earlier that low interest or soft loan is particularly relevant for those who acquire
SWH at post-construction stage or build a house on their own. The distribution of such loans
has been tardy in most cities mainly because of the following reasons.
Given paper-work, the transaction-cost of an individual loan is too high for a bank-branch,
SWH dealer and SWH buyer. In other words, the loan is delivered in a completely retail
format. It is distributed through several banks and their mammoth network, devoid of focus.
It is mainly small co-op banks which have performed well because of their own business
model compulsion). It is a diffused method of distribution, leading to virtual absence of
ownership (at the delivery level) of soft loan distribution programme. Under the
circumstances, we propose a move in the direction of “bulk distribution” and “focussed
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distribution”. In addition, there is need for embedding the soft loan into imaginative financial
products. This is explained below.
9.4.1 Hire-Purchase Facility for SWH
SWH, in the context of credit, needs to be on par with other consumer durables. It is the hire
purchase facility, even if the terms are not as soft as under the present soft loan scheme,
which will open up the mid/low-end market for SWH. There is a need to move from retail to
bulk credit through appropriate tie-ups among bank, SWH manufacturers and dealers.
9.4.2 City-Specific MoU with Banks
SWH in many cities has remained a relatively upscale product. The combination of capital
subsidy (or electricity rebate) and soft loan can contribute to a deepening of the market, e.g.,
SWH in old independent housing, However, banks in most cities have stayed away from
SWH loan. MNRE needs to enter into city-specific MoU with selected banks under which
banks undertake to provide soft loan for SWH. The banks may declare some branches as
focused for SWH loan. In our view, there is a need for tie-up with 500 focused branches in
urban parts of the study states; which will set up annual SWH loan target in consultation with
MNRE/SWH trade. The MoU‟s should be followed up by appropriate implementation.

9.5 Promotional Action
The following is proposed
9.5.1 Joint Publicity Campaign
The SWH-awareness in some cities/states is low. There is a need for city-specific publicity
campaign because there are variations in selling points from city to city. The promotional
strategy should be worked out in consultation with local SWH trade and a competent regional
advertisement agency.
The campaign should be carried out over next three years (2011, 2012, and 2013) jointly by
the concerned Municipal Corporation, MNRE and participating SWH manufacturers/ dealers.
It should peak during September-December each year to maximize the impact. It should
target specific segments-independent housing, apartments, and commercial establishments. It
should utilize local print and electronic media, kiosks and billboards. It should highlight
SWH compulsion policy as well as value proposition underlying SWH.
9.5.2 Exposure Visit
There is a need for exposure on the part of key stakeholders. The stakeholders-SWH trade,
real estate developers, municipal corporation officials- are, in many cases, inward- looking
and need to acquire first- hand appreciation of SWH market development in relevant cities.
We recommend the following exposure trips.


Exposure visit to Rajkot to highlight success and contribution of all stakeholder
towards it
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Exposure visit to Nashik to demonstrate success even without compulsion policy and
the depth of SWH market
Exposure visit to Pune to highlight potential and proven performance of apartment
segment market

9.5.3 SWH Demo-cum-Promotion Centre
There is in poor awareness about SWH in some states/cities. There is a need for multiple
demo centres at many cities, given city-size. In cities where market is relatively developed
(Pune, Nashik, Nagpur, Rajkot, Gurgaon) there is scope need for promoting a permanent
kiosk cluster where various manufacturers will display/promote their products for the benefit
for local as well as regional visitors. Alternatively (or in addition), there is a need for
organizing short-duration solar product sale cum-exhibition (SWH alone may not be a viable
proposal) targeted at the residential market.
The demo centre will provide a live demo. It will not limit its task to merely demonstration. It
will offer information on suppliers, existing installations. It will provide product guide,
capital subsidy and soft loan information and hold promotional events from time to time.
There should be real and multiple stake-MNRE, banks, SWH manufacturers, municipal
corporations- in the centres.
9.5.4 Mobile Demo-cum-Promotion Centre
There is potential for SWH vis-à-vis old housing. A mobile demo centre; which will go round
existing residential areas and educate the residents on SWH working and benefits, will help
in this regards.
9.5.5 Segment Specific Product Guide
There is a need for awareness-building before making SWH compulsory for residential and
non-residential buildings. While a generic product guide is useful, it is not sufficient. We
suggest development of a product guide which would address the needs of specific segments
viz., independent housing, apartment housing, real estate developers, hotel, hospitals and
hostel. Each of these segments faces the issues of technology choice, size selection, supplier
selection, supply management, integration with backup and maintenance. The guide should
provide practical guidance on these issues. It will also highlight interesting/inspiring
installations from which potential buyers/actual users can draw lessons.
9.5.6 Segment Specific Workshop
It is important to escalate awareness and half-day workshops can be useful can be regards.
This should be organized segment wise at major cities in the study states. The workshop
should be co-sponsored by the concerned constituency. The following organizations are
relevant in this behalf.



Consortium of Real Estate Developers Association of India (CREDAI)
Indian Institutes of Architects/ Indian Plumbing Federation.
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Federation Of Hotel & Restaurant Association Of India (FHRAI): Hotel
Local medical association / Apex body of Hospitals.

9.5.7 Policy Awareness among End-Users
The awareness of compulsory SWH policy is good largely among developers. It is not
optimum among home-owners/buyers. The experience of all cities underscores lack of
awareness of municipal property tax rebate policy also among SWH-owners. As the policy
framework develops across major cities, the municipal corporations need to give wide
publicity to compulsion as well as incentive policy among home-owners/buyers.
The corporation should work out a tie-up with home-loan banks, real estate developers and
housing sale registration (stamp-duty) wings so that the policies are prominently displayed at
their premises.
9.5.8 Programme for Institutional/Corporate Housing
Several cities in the study states are marked by considerable institutional housing- national
institutions, large companies, public sector undertakings, and central Govt./state Govt.
departments. Most of these institutions have the capacity to promote SWH and manage SWH
development programme vis-à-vis their own colonies. If an individual institution formulates
SWH programme, pools it requirement (even if it is not bearing the cost or is contributing a
token support), it can source SWH competitively. The capital subsidy can be given directly to
the institution/corporate for disbursement among its employees (If capital subsidy is replaced
by electricity bill rebate, employees will get it directly). We suggest introducing such a
programme for all such institutions/ companies which undertake to acquire minimum 500 m2
of SWH. The SNA in concerned states should be mandated and assisted to catalyze SWH
installations under the programme.
9.5.9 Technical Support for Apartment Segment
The experience base for SWH installations in apartment buildings is small and limited to few
cities. The SWH trade itself suffers from diffidence and knowledge-gaps in relation to
apartment market segment. There is a need for development and dissemination of the
following




Comprehensive technical manual which details out design options, best practices for
design and installation, back-up and integration and hot water supply management
Case-studies
Listing of manufacturers and resource persons/organization possessing significant
SWH experience in the apartment segment

9.5.10 Grievance Cell
The after-sale support at some locations is not up to the mark. It is not reliable and consistent.
There is a need to support consumer grievance redressal cell. The cell can be anchored in a
selected active consumer protection forum or in the SNA. MNRE may extend financial
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assistance to the selected forum/SNA. Depending on its location and facility, it will also work
as a demo centre for SWH.

9.6 Capacity Building
The following needs to be done.
9.6.1 Programme for SWH Trade
The dealers/installers/others, in many cases, do not have the competency to offer an
integrated solution to buyers in the non-residential sector- hotels, hospitals, hostels. They
remain focused on collector area. The faulty decisions in terms of back-up size and
configuration, storage and distribution are common. There is a need to organize city-level
programmes to strengthen the trade capacity in this regards.
9.6.2 Technical Programmes
There is the task of installing, maintaining and repairing SWH installation. The plumbers, in
several cases, perform the task. Depending on the city, problem is two-fold- availability of
resource and skill-set. At the stakeholder workshop, the participants put forward a range of
ideas- one-off programmes to courses at Industrial Technical Institute. It appears that the
decision-making on the capacity building solution in this behalf should be developed in
consultation with the local SWH trade, providers of technical trading and government agency
responsible for oversight in respect of technical training. MNRE should commit financial
support and invite proposals from SWH trade in this behalf. The trade should have at least a
token financial stake in the programme.

9.7 Apparatus to implement Action Plan
In order to harness market potential, a considerable amount of promotional, advocacy,
networking and supporting work is required. If such work is anchored fully in either MNREDelhi or SNA, there are likely to be problems in terms of focus, required competencies and
necessary nimble-footedness in decision-making. We, therefore, recommend MNRE
engaging specialist organizations to do such work. We visualize the need for two kinds of
organization.
9.7.1 Organization to Activate and Support Credit for SWH


A national or regional-level specialist organization which will identify banks/
financial institutions, generate interest in SWH-credit, design loan-products jointly
with banks/FI‟s/ and SWH trade based on a prior framework cleared by MNRE,
oversee the launch and growth of credit products, facilitates mid-course corrections
and strongly establishes, through banks/FI‟s, a nurturing credit environment for
promotion of SWH. The organization will remain responsible for development of
SWH credit market at the state/regional level.
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A state-level organization which will organize promotional and policy-advocacy work
on a continuing basis. It will concentrate its effort largely on promotional work. It will
have to engage with several official/voluntary/ private agencies. On policy-advocacy,
it will work in tandem with MNRE; mobilize the opinion of relevant stakeholders,
e.g., real estate developers, SWH trade, media to influence state/city-level policy. It
appears that a progressive and efficient public/quasi-public institution will be better
equipped to do such job.

There should be a state strategy and action forum consisting of representative of MNRE,
SNA, SWH trade, municipal corporations, urban development department of state
government, electrical utilities, real estate developers, hotel industry, hospital sector and
others to guide and oversee the working of above to organizations. The operationalization of
such a forum will hold key to effective implementation of the action plan.
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ANNEXURE I:

CITY REPORTS

1. Rajkot
Location and Connectivity
Rajkot is the commercial capital of Saurashtra, the western part of Gujarat. It is the fourth
largest city of Gujarat. The key distances are
 Ahmedabad : 225 kms
 Jamnagar
: 90 kms
The National Highway No. 8 links Rajkot to Ahmedabad and Mumbai. It is partly four laned.
There is excellent rail connectivity.
Weather
The climate in the city is hot and dry. The average maximum and minimum temperatures
recorded over the last 40 years are 43.5 oC and 24.2 oC respectively. Rainfall average for is
625 mm.
Economy
The city economy revolves largely around engineering industry, real estate, trade and
stock/financial product market. There are 24116 small-scale industries and 75 medium/large
industries in the district. It is one of the largest centres for trade in agriculture produce. The
industry structure is somewhat artisanal. It is a national hub of diesel-engine manufacturing
and gold/silver jewellery making and trade. There are well-entrenched foundry and forging
industries. There is thriving food and beverage industry. The trade is driven by Saurahtra
hinterland. The non-resident high-net worth individuals of Rajkot origin fuel the real estate
sector.
Rajkot has not attracted non-local industrial investment on a perceptible scale. The growth in
Saurashtra/Kutch now is port-driven-Bhavnagar, Jamngar, Kandla, Mundra. It is felt that
Rajkot has not been able to leverage adequately on such growth in terms of industrial
expansion.
The real estate is a thriving sector. There is a built-in speculative dimension to economic
activity at Rajkot and this is helping the accelerated growth of real estate.
City Design
There do not exist any outstanding physical features as hill or lakes at Rajkot. There is the old
city or the central zone. The city-growth is not hampered by land-constraint.
The city consists of 24 wards, divided into three zones.
 Central : 10 wards
 West : 9 wards
 East : 5 wards
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The wards in the central zone are expected to witness largely low to medium population (and
hence housing) growth. On the other hand, most wards in west zone, relatively put, will
experience high growth. The east zone is characterized by low growth outlook.
Existing SWH Installation
Based on interaction with SWH-manufactures and dealers, we have developed the following
estimate of existing SWH capacity.
Table I.1 Existing SWH Installation in Rajkot

Size (lpd)
100 to 150
200 to 250
300 to 500
500 upward
Total

No of system
9,028
3,500
800
180
13,508

LPD
11,28,500
7,87,500
3,20,000
1,35,000
23,71,000

%
48%
33%
13%
6%
100

The size description, at the ground-level, remains slightly inaccurate. For a given system,
there are marginal variations in tank-size and the capacity claim varies from 100 to 150 lpd.
However, systems up to 200 lpd dominate the market; their share being 79% of existing
capacity. The residential sector market accounts for 93% of the gross market. There are
estimated 200 non-residential installations possessing 2 lakh lpd capacity. The break-up is as
follows.
Table I.2 Non Residential Installations in Rajkot

Category
Hotel
Hostels
Hospital
Other
Total

User
40
50
50
60
200

SWH Capacity (lpd)
60,000
40,000
30,000
70,000
200,000

Recent Year Growth
The market is experiencing a decisive upswing for last three years. The reasons for robust
growth in recent years are as follows.
 SWH product life-cycle entering the growth phase (in the wake of customer-exposure,
customer-experience and supply-chain growth over several years)
 Boom in housing construction industry
 Introduction/implementation of compulsory
 SWH policy in RMC
 Advent and spread of ETC technology; lowering the capital cost
The annual estimate of sale during 2009 varies from 7000 to 9000 -100 lpd-equivalent
systems; we may take it at 8 lakh lpd. The trade expects 30% to 50% year-to-year growth for
next three years.
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Primary Survey: Key Findings
Table I.3 Sample Size and Categories in Rajkot

Category
Residential
Hotel
Hospital
Hostel
Total

SWH Users
10
4
3
1
18

Non-Users
20
10
4
0
34

Total
30
15
7
3
52

The key findings are as follows.
Residential Users: 10
 Average family size
 FPC
 Average size of SWH
 Provision of Backup heater
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Environment-consciousness
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH
Non-Residential Users
 Hotel : 4, Hospital 3 and Hostel :1
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
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: 4.4
: 10%
: 140 lpd
: 20%
: 10%
: 220
: 100%
: 70%
:90%
:10%

:4
:35%
:10%
:55%
:90%
:60%

: 38
: 50%
: 100% FPC
: 71 lpd/ room
:75%
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Hotel satisfaction with SWH
Average bed capacity of hospital
SWH type in hospital
SWH capacity per bed
Backup for SWH in hospital
Hostel bed capacity
SWH type in hostel
SWH capacity per bed
Backup for SWH in hostel

Non-Residential Non Users
 Hotel: 10, Hospital : 4, Hostel 2
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels






Considered SWH
Reason for not installing SWH
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH

:100%
: 30 beds
: 67% ETC
: 10 lpd
: 100% (electric and LPG geyser)
: 450
: ETC
: 41 lpd
: LPG stove

:15
:25 lpd
: LPG Geyser (50%)
: Electric Geyser (50%)
: 70%
:70% (costly)
:24
:35 lpd
: Electric Geyser (66%)
: LPG Geyser (33%)
: 75%
:Costly and technical feasibility
(50% each)

Case-lets: A Summary
We have carried out the following six case-lets at Rajkot.
 A 178 row-house just completed housing society with SWH in each row-house:
Topland Corporation
 SWH for a 2.5 lakh ltr swimming pool: SNK School Indoor Sport Complex
 SWH in a hostel : SNK Girls‟ Hostel
 SWH in an 80-room 4 star hotel: Imperial Palace
 SWH in a 60-room banquet hotel: Season TGB
 SWH in a 20-room hotel : Every Green
 Individual home owner: Prakash Raval
 High-rise apartment: Copper Stone
1. We have highlighted pertinent aspects of Topland Corporation caselet under Box-A.
2. Imperial Palace is an 80-room, 4-star hotel. A 48-collector ETC system (each
collector consisting of 12 tubes) was installed in the year of commencement of hotel
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3.

4.

5.

6.

operation itself (2003). The tank capacity is 5000 litres. There is electric backup
supported by thermostat controls. However, they have installed a separate 1000 ltr
tanks and the backup is provided in thus tank to avoid electricity being consumed to
warm the entire 5000 ltrs of water. They have not provided electric geyser in any
bathroom. The backup in 1000 ltr tank also helps them to make up for lost water
temperature quickly. They estimate daily hot water consumption of 6000 ltrs. 50% of
this is on account of bathroom. 2000 ltrs or 1/3rd is ascribed to laundry while 1000 ltrs
each is used for cooking/cleaning purpose. They spent Rs. 8 lakh on the system;
including backup and installation. The annual maintenance is Rs. 3000/-. The owner
believes that SWH investment is justified.
Season is a banquet hotel, set up by a banquet-hotel-chain, The Grand Bhagawati.
They installed in 2006, 3000 lpd ETC system. The tank capacity, however, is 4000
ltrs; divided among 8 tanks of 500 ltrs each. The electric backup is meant to heat 4000
ltrs, if necessary. They use 1000 ltrs for laundry every day; rest is for bathrooms and
kitchen. They spend Rs. 3000 per year on maintenance and are happy with its
performance.
Hotel Every Green, 20 room hotel, installed 1500 lpd, ETC system in 2008; the year
of hotel opening. They have installed three tanks of 500 ltrs each and divided
collectors among three tanks to optimize the working. There is an electric backup in
each tank, costing Rs. 4000 per tank. They use the backup if needed and its switch is
provided near the reception desk. The glass tubes break in the event of heavy rain and
the maintenance support from the supplier is not satisfactory. However, they estimate
that the annual saving is Rs. 60000 and so are happy with SWH.
Prakash Ravel owns a 200 lpd FPC type. SWH since 2005. It was installed two years
after house construction. It includes electric backup. The cutoff point is 55o C. While
they have an electric geyser in each of the three bathrooms, it is rarely used. The
family uses SWH water in the bathroom, washing machine kitchen and washbasin.
The annual maintenance spend is Rs. 1000. Raval reckons and annual saving of Rs.
6000 to Rs. 8000 on account of SWH; and is happy with it. The original investment,
including backup, piping and installation, was Rs. 35000/-.
Copper Stone is a three-tower, 10-storied apartment complex on Sadhu Vasavani
Road of Rajkot. The towers house 80 apartments; 60 having 3 bathrooms each and 20
having 4 bathrooms each. There is a common ETC system of 20,000 lpd; the
provisioning norm being 250 lpd per family. They have installed water as also pump
to circulate water. There is electric backup. The system cost is Rs. 28 lakh. While
SWH experience is as yet limited, the estimated energy saving per family is Rs. 6000
to Rs.7000 per year- approximately Rs. 6 lakh/year for the whole complex. Some
residents resent compulsion policy. The terrace area is almost wholly taken up by
SWH. However, energy saving is a matter of satisfaction.
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Box-A
SWH: A Status Symbol at Rajkot
The following amplifies the stauts dynamics, growingly being built into SWH at Rajkot.
Building Scheme
: Topland Residency
Location
: Within the triangle formed by Raiya Road, University Road and Sadhu
Vasvani Road.
Type of Residential Unit: Row House
Generalized Size/Price of the Unit:
Plot : Largely around 100 sq.mtr
Built up : Largely around 130 sq.mtrs
Price: Rs. 42 to 50 lakh
SWH Position: There are 178 residential units. All of these just been completed. Yet to
be occupied. Sun-Ray SWH (ETC, tank size of 150 ltrs) is installed in all 178 units (see
photograph)
A 20-page expensively produced brochure, was the key instrument for marketing the
housing scheme. On the opening page, it says, among other things, (translated from
Gujarat) the following.
“You will say “Wow! Topland! Because it will have






Sun-Ray Solar Geyser
Kent RO water purifying system
Faber kitchen chimney
Topland submersible pump
Backyard grill

It describes these five features as “Panch Ratna”. The brochure commits these and other
features and specifies the brands which will be used. The following picture is
reproduced from the brochure.
In personal conversation, the developer confided that if a national brand of SWH were
quick and flexible in decision-making, they would have chosen its SWH.

Rajkot Market: Major Observations
Rajkot is the most developed and rapidly growing market for SWH in Gujarat. In our view,
the market drivers are as follows.
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Product Appreciation
Rajkot is the most buoyant centre of light engineering industry in Gujarat. There is a large
population which, in terms of ethos, is interested in understanding a light engineering
product. There has occurred mainstreaming of SWH- appreciation substantially because of
the specific local ethos (though other reasons have also contributed). Rajkot has already
overcome the SWH- awareness barrier, so common in most Indian cities.
Local Supply
This, again, is an extension of light engineering industry tradition. There are over a dozen
SWH- manufacturers/assemblers at/around Rajkot. Two of these, together, hold around 60%
share in the local market. The local producers deploy considerable sales-force, spend on
electronic/print/outdoor publicity and have played a major role in building the market to its
present level.
Value Proposition
This is at the heart of SWH market-growth at Rajkot. The typical buyer-actual and
prospective- is convinced that it is a reasonably reliable, cost-saving product; thanks to wider
awareness. Most buyers are not aware of the extent of saving and disinclined to probe hard
into it but have confidence in the SWH pay-back promise. The typical value proposition,
keeping local conditions in mind, is that the buyer spends approximately Rs. 12000 (2 sq.mtr
ETC system). He reckons his annual saving at Rs. 2000 to 2500 per year and thus estimates
the payback period at 5 to 6 years.
Status Symbol Appeal
SWH to a considerable extent, has become, a house-embedded (or lifestyle) product at
Rajkot. The owner of a new house/flat or an expensive present house, is keen to make a
lifestyle statement and SWH is a “shouting-from-the-roof” product through which he does
this. Now that the value proposition is clearly established, status dimension (and relative
price points) has become a significant market driver.
Rajkot Municipal Corporation (RMC) Policy
Rajkot has been declared a “solar city” under the Govt of India programme.
RMC has made installation of SWH compulsory in specified residential, commercial and
institutional buildings with effect from March 2004. The policy is identical to the one
announced in other Indian cities. It is for last three years that policy is being implemented
actively. SWH installation is a pre-condition for issue of building use certificate. The official
who visits a given building to check various aspects of a building in order to issue its
eligibility for building use certificate verifies the existence of SWH. The policy, as per
stakeholder feedback, is being implemented effectively; notwithstanding the fact that RMC
does not possess statistics on SWH installations accomplished through the policy.
The practice of building-owners installing a token-sized SWH or renting out SWH for a few
days to fulfill the stipulated obligation and returning SWH to the owner on completion of
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buildings inspection is reportedly prevalent but on
installations are genuine and right sized.

an extremely limited scale. Most

RMC has not framed any norms regarding SWH-capacity relative to building-size. It cited
lack of technical expertise on its part as the reason for not fixing SWH capacity norm.
However, a leading city architect believes that it is not within the powers of RMC to fix SWH
capacity norms. There is Gujarat Development and Control Regulation Act, enacted by the
State Government and fixing of SWH capacity norms warrants amendment to GDCR; which
only the state government can carry out.
RMC initiated the process of extending property tax rebate to SWH owners a few years ago.
It is a multi-stage process; which completed in July, 2010. The property-tax rebate against
SWH is, therefore, available at Rajkot now. It is to be given @ Rs. 500 per residential tax
assessee and Rs. 1000 per non-residential tax assessee for period of five years. In case of
common system (apartment block), the rebate will be available to all property-tax assessees
(individual apartments) who jointly own SWH system. The application, processing and
sanction for property tax rebate will be a separate process; delinked from building use
certification.
RMC has received a single mild representation from developers opposing the compulsory
SWH policy and the opposition, under the representation, is limited to 10-storied buildings.
The representation highlights cold water in the distribution system and wastage of (cold)
water on account of SWH installation. It urges RMC to provide for technical solution or
exclude 10-storied upward buildings from the scope of compulsory SWH policy. RMC is
interested in technical solution but in the meanwhile, it continues to enforce compulsory
SWH policy for all stipulated buildings. There is no ground-level relaxation for 10 storied
and upward buildings.
In its effective operation of three years, the compulsion policy at Rajkot appears to be
working quite successfully. The following, in our view, are the major reasons for the success.
Pre-Policy Record of SWH
SWH, before the compulsion policy was mounted, was a visible, reasonably popular product
at Rajkot. The local base of SWH production, the repair and maintenance network, the capital
subsidy scheme and positive image for the SWH product in general have contributed to the
growth of SWH market in the region. The compulsion policy, consequently, is not looked
upon as an unreasonable imposition by the concerned stakeholders.
Administrative Will
Unlike some municipal corporation, RMC has gone about implementing the compulsion
policy earnestly and vigorously and this is making a significant difference.
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End-User/Developer Response
In some cities, developers treat compulsory SWH policy as an adversity. Several developers
at Rajkot have used the policy to their (may be minor) advantage. They explain to the
property buyer the fact of compulsory SWH policy and get him to make an extra payment
towards its cost. The buyers respond positively on account of a mix of motivations; the
notable ones being.




The buyer is convinced that SWH will help him save on electricity; thanks to his
exposure to SWH
The buyer regards SWH as “status symbol”
The buyer appreciates that “government rule” needs to be observed

Several developers at Rajkot, given their linkages, have managed to decipher the detailed
costing of SWH system. They possess data to drive a hard price-deal vis-à-vis local SWH
producer and manage to procure the system on attractive terms. Thus, compulsory SWH adds
(say, Rs. 5000 per residential unit) to the developer bottom-line. Admittedly, it is a-tiny
percentage of his profit margin. But the fact that it is adding to his profit-while making the
customer happy-has promoted an overall positive response vis-à-vis the policy on the part of
developer.
Major Players
The market is now divided between two categories (discussed later) – premium (national)
brand and regional brands. There is a significant price-differential between the two. In the
premium brand category, there are Tata BP, Racold and V-Guard. The international brand –
Solarhart- also has a perceptible presence in this category. Sun Ray, Redrin, Delta and Ganga
are the active players in the regional brand category. In physical capacity terms, the premium
brand segment accounts for around 20% of the annual market.
Character of Residential Sector Market
There is a deepening of the market. At current housing price, the owner of an independent
house/apartment costing minimum Rs. 20 lakh does not resist SWH installation in the new
house/apartment. The unit selling price has played an important role in deepening the market.
A price of Rs. 13000 per 125 lpd system (ETC), inclusive of taxes, freight and installation
charge, is a popular existing point in the region. The gross margin on SWH, (margin before
interest, depreciation, marketing and admin cost) is attractive, almost 50% of the sale price.
This underscores potential for lowering of unit selling price, if volumes build up. The houseowners, by and large, are realistic/conservative in terms of choice of SWH capacity or size.
The average residential installation is unlikely to exceed 125 lpd. We could not locate large
scale evidence of Chinese installations, though some manufacturers/dealers voiced a fear of
inferior Chinese SWH (Rs. 7000 for a system complete with tank) hurting product-image.
The key to bringing the untapped lower-end of the market (which is large in volume) is twofold
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Lowering of capital cost
Hire-purchase facility.

If banks/FI‟s can devise a way of offering hire-purchase facility, in collaboration with SWH
manufacturers/dealers, the market will soar and the capital cost will come down.
Demand in Small Towns and Rural Areas
In small towns, the SWH, demand from existing or old residential units is brisk- relative to
the position in cities. For instance, 60% of SWH installations at Gondal are into old
residential buildings. There is significant potential in towns and large villages. This is not
being realized mainly because the manufactures have not been able to reach out to this
market given their present business-model, manpower and logistics. Presently, Rajkot
accounts for 60% of SWH sale in Saurashtra/Kutch. If the mofussil market is harnessed,
Rajkot share will drop to 40% to 50%.
Selling Method
There is recourse to both “push” (personal selling) and pull (advertizing). However, the
saleforce does not make cold calls. It approaches mainly interested prospects. SWH ads in
print media commercials on regional TV channels and SWH bill-boards are visible at Rajkot.
A regional producer employs a six member sales- force headed by two managers and spends
Rs. 18 lakh year on the sales force/managers. SWH market at Rajkot is now fairly divided
between premium brands and regional brands. The premium brand sales person focuses on
owners living in expensive houses and owning large cars. The sales-pitch is clear “It does not
behove your status to display on the top of your house a brand which is far below your rank”.
This sales-pitch is working. The sales-force of regional brand stays away from such
customers since the sales-effort is likely to be wasted. On the other hand, the premium brand
sales-force keeps away from owners of comparatively modest houses because they are less
likely customers.
Personal references drive the sale. Existing SWH customers suggest names of
friends/relatives interested in buying SWH. Nearly 3/4th of installations at Rajkot are bought
by a single community viz., Patel. The manufacturers/dealers maintain a surname-wise
database of customers, e.g., Kundaliya. If they meet a prospective customer, they present him
with a list of SWH owners in the city who share his surname. The prospective customer
invariably knows few of the SWH owners under the identical surname list and, thus, is in a
position to ascertain first-hand the SWH- experience from a relatively independent and
trusted source. A major implication of this process is that SWH manufacturer/dealer pays
attention to after-sale complaints and generally ensures that customers are happy.
Bank Credit for SWH
This is negligible lack of bank-credit has not come in the way of SWH demand build-up. In
addition to paper-work and cumbersome procedure, the empanelment of regional SWH
producers by banks is a significant deterrent to growth of SWH- loans. Except a few co-op
banks in Maharashtra, regional manufactures, despite persistent effort, have not been able to
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receive bank-empanelment. The SWH manufacturers have, reportedly, made creative
propositions to the banks to lessen bank-apathy to SWH- credit. Some of them have offered
to buy bank forfeited SWH from banks on fair terms, if SWH loan borrowers default on
payment
Power Outage
This is conspicuous by its absence and hence is not a contributor to SWH demand.
Water Shortage
The shortage has eased in recent years. However, it continues with lessened intensity. The
high-rise buildings which have come up in the peripheral areas of the city rely on water
tankers for up to six months in a year. The developers, architects and SWH-manufacturers do
not regard water-scarcity as a barrier to SWH growth mainly because the middleclass/affluent households have devised a mechanism to receive round-the-clock water supply.
Water Quality
This is poor at Rajkot. The suburbs which are the relevant market for SWH report a TDS
level of 1200 to 1400. While this does have implication in terms of frequency of cleaning, it
does not seem to curb market for SWH in any noticeable way. SWH at Rajkot has grown
ahead of the arrival of PNG.
Piped Natural Gas
There is city gas distribution managed by GSPC. However, there are 22000 household
connections. The roll-out is expected to take time.
Common SWH System for Apartments
The commonly owned installations in high-rise apartments are in the nascent stage. There are
reportedly around 30 such installations and these have come up in last 1 ½ years. The
buildings are as yet unoccupied or partly occupied but the early signals are positive. First, the
installations, in terms of capacity, are not token ones. Secondly, the builders wish to ensure
that installations deliver. Some of them contemplate introducing metering of hot water, so far
as individual apartments are concerned, in near future. Some intend going in for closed loop
system so that the problem of unavoidable cold water flow on lower floors is solved. The
SWH manufacturers, architects and builders wish to watch the specific Rajkot experience in
terms of common system operation and then devise technical/managerial solutions. On the
whole, there is optimism. The high-rise apartments at Rajkot fall within luxury housing
category and the capital cost of SWH and allied system is not regarded as a constraint. Unlike
most other housing, there is individual or collective electrical back-up for SWH in high-rise
apartment blocks.
SWH in Hotel and Hostel Segment
The SWH provisioning in the hotels; depending on the standard, will be in the band of 60 to
100 lpd per available room. There prevails a wide range of practices in terms of
electrical/other back-up for SWH installation at the hotels. There is absence of SWH supplier
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providing an integrated and efficient solution. There is considerable gap in the systemknowledge at the level of hotel owners/managers. Thus, hotels have not been able to optimize
SWH and back-up system. The in-house laundries in a hotel are clear users of SWH-water.
The luxury hotels are potential candidates for closed loop SWH systems.
The hostels are as attractive a segment as hotels, thanks to scope for regulation. This is also a
segment where existing establishments, relative to other segments, are potential customers.
SWH provisioning norm, in case of hostels, is 25 lpd per inmate.
SWH in Hospital Segment
The hospitals, unless they are large, are not a promising segment because hot water
requirement is limited. The short stay of patients and nature of hospitals (maternity hospitals,
eye-hospitals, orthopedic hospitals and general surgery hospitals receive patients who are not
expected to bathe) curb the demand for hot water/SWH.
SWH for Swimming Pool
SWH for swimming pools at hotels/clubs and such other establishments holds some promise;
particularly if the establishment is keen on monsoon/winter use of the pool and SWH energyuse for air-conditioning in summer.

District Profile
Table I.4 Districit Profile of Rajkot

Area (sq km)
Population
Population density (sq.km)
Urban population (%)
Average annual growth in population (1991-2001)%
Rural
Urban
Household size (per household)
Market size (Rs. Crore)
Per capital income in urban areas (Rs)
Per capital income in rural areas (Rs.)
Important Towns (largest three)
Rajkot (M.Corp)
Morvi (M)
Jetpur Navagadh (M)
Primary of largest three towns vis-à-vis urban population (%)
House type (%)
Permanent
Semi-permanent
Temporary
Amenities and infrastructural facilities total inhabited village
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35,61,598
318
53.04
1.60
3.00
5
11,085
49,217
36,080
9,67,476
1,45,719
1,04,312
18
85.6
13.1
1.3
844
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Area and Demography
The present Rajkot Municipal Corporation (RMC) area is 104.86 sq.kms. It was extended in
1998 from 69 sq.kms to the present size.
The city (RMC) population in 2001 was 9.67 lakh. The decadal growth of population during
two decades prior to 2001 was as follows.
1991-2001
1981-1991

: 79.12%
: 25.69%

Under JNURM report, three alternative population estimates are given for 2011 and 2021high, medium and low. Given tentative signals from 2010 Census and the views of RMC
officials, high estimate is expected to prevail. This is also because RMC is expected to extend
city limits in the coming years. In keeping with JNURM high estimates, RMC population is
expected to be as follows.
Table I.5 Population Projection for Rajkot

Year
2011
2021

Population (lakh)
15.70
22.15

Decadal Growth
62.35%
41.1%

The household size in 2001 averaged 5.5 at Rajkot. In keeping with the larger urban trend, we
expect this to fall to a size of 5 over 2011-21 periods.
Non-Residential Sector: The Potential Market
There are 90 hotels/guesthouses having 2200 rooms. Based on piecing together of data from
RMC and Medical Association, our estimate of hospital is 200 (2500 beds). A substantial list
is given under. There are estimatedly 25 professional course colleges. In addition, there are
13 residential schools. The hostelite population at Rajkot is estimated at 8000. This is spread
over 300 hostels.
So far as other institutions are concerned these are.
 Research/academic institutions
 Religious/spiritual institutions
 Sport complexes
 Recreation clubs
 Corporate campuses
Present Penetration of SWH: Non-residential Segment
The position is as follows.
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Table I.6 Present Penetration of SWH in Non-residential Segment

Sub-segment
Hotel
Hospital
Hostel/other
Total

Norm
60 lpd/room
30 lpd/bed
30 lpd/bed

Room/
Bed
2200
2500
8000

Potential
(lpd)
1,32,000
75,000
2,40,000
4,16,000

Existing SWH
(lpd)
60,000 (45%)
30,000 (40%)
1,10,000 (46%)
2,00,000 (45%)

Housing Stock and composition
The information at the disposal of RMC in respect of residential properties (tax assessment),
by its own admission is not reliable. The available information is as follows (2010).
Zone
East
Central
West
Total

Residential Properties
34447
145718
150183
330348

A property-survey is presently in progress. The estimate of residential properties varies from
4 lakh to 5 lakh. We take this as 4.5 lakh. The housing stock at Rajkot is high, relative to
population, because of vacancy factor. The NRI‟s, Mumbai-based persons of Saurashtra
origin and persons from other parts of Saurashtra invest in housing at Rajkot. The real estate
trade/others estimate that 70% of dwelling units being constructed at Rajkot now are
independent and balance are apartments. However, there is a growing trend in favour of
apartments. Over 2011-21, the trade expects that 60% of dwelling unit addition will be in the
form of apartments; while 40% of these will be independent housing units. Within the
apartment segment, we do not expect many 8 floor plus buildings to come up. This is because
RMC has got plans to extend city limit/infrastructure. Given low pressure on land, 8 floor
plus buildings will be few and these will generally be well within the present limits.
Action Plan
SWH Demo Centre
While there is good awareness about SWH among Rajkot residents, a demo centre at/near
Race Course Ground at Rajkot is required
 To promote awareness among regional visitors
 To create awareness among all one subsidy, softloan, product-standard, productuse and such other issues
There is an amusement park at the Race Course Ground and hence it attracts a regular flow of
regional visitors. The existing SWH manufacturers/dealers can be provided kiosk space there.
Policy Awareness among End-Users
The awareness of compulsory SWH policy is excellent largely among developers. It is not
optimum among home-owner/buyers. While property tax rebate policy at Rajkot has just
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been introduced, the experience of other cities underscores lack of awareness of rebate policy
among SWH-owners. RMC needs to give wide publicity to compulsion as well as rebate
policy among home-owners/buyers. RMC should work out a tie-up with home-loan banks,
real estate developers and housing sale registration wings so that the policies are prominently
displayed at their premises. In addition, it should utilize property-tax bills to provide publicity
to the policy.
Electric Load Sanction
The developer submits application to the electricity distribution company in respect of new
buildings for electricity load sanction. The application contains back-up calculations,
including electric geyser load for the bathroom. Since SWH is mandatory, there is a case for
excluding bathroom load altogether. A provision can be made for back-up electricity. MNRE
will have to take this up with Pashchim Gujarat Vij Vitran Company and persuade it not to
sanction electric geyser load in bathrooms at Rajkot.
Existing Housing Societies: Special Package
There is a case for higher subsidy for old housing or existing housing societies, particularly
apartment buildings. Most of the societies possess a development fund (and hence) termdeposit with banks. They can be given soft loan against the security of term-deposit and the
EMI can be recouped through annual maintenance charge which members pay. If a highersubsidy-soft-loan package for existing colonies, it will open up old housing market.
Exposure Trip to Pune: Apartment Segment
The SWH manufacturers/dealers, real estate developers and RMC officials need to be
exposed to growth of SWH in the apartment segment at Pune. The purpose would be transmit
the sense of achievement, experience and insights concerning apartment-based SWH
installations at Pune to the stakeholders at Rajkot.
Farm Demand
Saurashtra experiences shortage of farm-workers. It receives migrant workers. Given the
general shortage and anit-migration pressure created by NAREGA, large/medium scale
farmers are offering better wages and amenities to farm-workers. SWH is an attractive
amenity- provision of hot water. A farmer can buy SWH on the strength of the Kisan Card.
However, the purchase should quality for soft-loan. MNRE can work out a scheme with
assistance from NABARD/banks.
Demand from Small Towns
The demand, in this case, is not limited to new housing. It stems significantly from old
housing. The independent housing is the norm in small towns; making it easy for SWH to
enter the market. The main challenge is
 Delivering subsidy and soft loan package to the buyers
 Installing and maintaining SWH
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There is a case for promoting a cadre of intermediaries/installers who will focus on small
towns.

2. Surat
Background
Surat is located in South Gujarat (longitude 72o E and latitude 21o N). It is 13 m above sealevel. The key distances are
Mumbai
: 263 kms
Ahmedabad
: 155 kms
Surat is mid-way Ahmedabad-Mumbai broadgauge railway line. The Golden Quadrilateral
highway system will pass through Surat on its completion. At present, the city is connected to
the Ahmedabad-Mumbai National Highway 8 through a 16 km. connector highway. National
highway 6 starts from Hazira and connects the city to Dhule, Nagpur, Raipur, Sambalpur,
Kharagpur and Kolkata. Surat used to be a port city but the port disappeared in the wake of
damming of Tapi river. However, another port-Hazira- has developed 20 kms from Surat.
Weather
The summer temperature is in 37o to 44o Celsius ranges. The winter is moderate; January
being the coldest (10o to 15o). The rainfall is heavy- average being 1143 mm. The monthwise climate is as follows.
Economy
Surat is the second largest city of Gujarat. The city economy thrives on three major streamslarge industries, small industry and trade. There are capital-intensive industries set up by
KRIBHCO, Reliance, ESSAR, L&T, GSPC, ONGC, Shell and ABG Shipyard. Hazira is the
hub of these industries. Hazira is the landfall point for Bombay High gas pipeline and so
natural gas-based and petrochemical mega projects are located there. There are 46316 smallscale and 427 medium and large industries. Its economy has grown massively during last
three decades. It is the national hub of diamond cutting and polishing and textile fabric/fibre
products. It is the largest machine embroidery work city in India now.
The following throws light on Surat economy
 70% and 42% share in national and global rough diamond cutting and production
respectively
 12% and 40% share in Indian total fabric production and Indian manmade fabric
production respectively
 28% share in national fibre production
Surat has strong economic linkages with Mumbai. The lifestyle is somewhat hedonistic. The
economic growth and lifestyle, together, have fueled the growth of real estate.
City Design
The city admeasured 21.93 sq.kms in 1963 in terms of the jurisdiction of Surat Municipal
Corporation (SMC). SMC has extended city limits from time to time and SMC area now
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(2010) is 326.2 sq.kms. The city is divided into seven zones consisting of 32 wards. The
central zone is the old city. The city witnessed growth in South (Udhna), South west (Athwa)
and Fulpada during the beginning of 20th century. The physical expansion of the city occurred
along five major corridors on the north, south, east, west and south-west till the end of
1980‟s. Since 1990‟s the city has been growing rapidly in the eastern (Varachha), Southern
(Udhna) and Sourth western (Athwa) direction. The growth has been radial and rapid. The
industrial concentration occurred along the Ahmedabad- Mumbai railway line and this
spawned residential growth around it. However, Sachin in the south is the new industrial
location and hence the south side is witnessing large-scale housing growth now.
Existing Installations
The gross existing capacity is 5 lakh lpd. 3.5 lakh lpd is estimated to be residential. The
number of non-residential installation is estimated as follows.
Table I.4 Existing SWH Installations in Surat

Categories
Hotels
Hostels
Hospitals
Other
Total

No
50
20
20
11
101

Total (lpd)
60,000
30,000
30,000
30,000
1,50,000

Recent Year Growth
The annual sale is of the order of 1.5 lakh lpd. There has been marginal growth in annual sale
in recent years.
Primary Survey: Key Findings
The survey covered the following.
Table I.5 Sample Size and Categories in Surat

Categories
Residential
Hotel
Hospital
Hostel
Total

SWH Users
10
2
5
3
20

Non-Users
20
8
10
2
40

Total
30
9
15
6
60

The key findings are as follows.
Residential Users: 10
 Average family size
 ETC
 Average size of SWH
 Backup
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Use other than bathroom
Number of use days
Motivation for SWH
 Cost
 Environment
Satisfaction with SWH
 Full
 Part

Residential Non-Users: 20
 Family size
 Water-heating
 PNG
 LPG Geyser
 LPG Stove
 Electric Geyser
 Aware of SWH
 Considered SWH

: 50%
: 305
: 100%
: 100%
:90%
:10%

: 4.05
:65%
:10%
:20%
:5%
:20%
:15%

Non-Residential Users
Hotel: 2, Hospital 5 and Hostel: 3
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
 Hospital satisfaction with SWH
 Hostel bed capacity
 SWH type in hostel
 SWH capacity per bed
 Backup for SWH in hostel

: 123
: 58%
: 100% ETC
: 83 lpd
:100% (PNG)
:100% Full
: 72
: 100% ETC
: 15 lpd
: 80% PNG and 20% electric geyser
: 40% Fully satisfied
: 436
: 100%ETC
: 36 lpd
: PNG

Non-Residential Non Users
 Hotel: 8, Hospital : 10, Hostel 2
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels

:47
:67 lpd
: PNG (75%)
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Considered SWH
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels







Considered SWH
Reason for not installing SWH(% of all)
Average bed size of hostel
Hot water requirement/bed of hostel
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH

: Electric Geyser (25%)
: Coal Boiler (25%)
: Nil
:64
:42 lpd
: Electric Geyser (40%)
: PNG Geyser (60%)
: 30%
:20% Costly
:40
:27 lpd
: LPG Geyser (50%)
: Electric Geyser (50%)
: 50%
: Nil

Stakeholder Interviews
 Responsible officials in SMC first denied any move on its part to examine any
policy options in respect of SWH. However, declaration of solar city status for
Surat changed the stance. They are expected to consider ways to promote SWH
 The proportion of non-functional systems at Surat is believed to be significant
 The architects, on the whole, favour compulsory SWH policy
 After-sale service is a major problem at Surat. The dealers are quite wanting in
this respect
 FPC used to have 80% share in the annual sale until 2007. Now, FPC-ETC share
is 50:50. ETC is more maintenance intensive
 The sale price of SWH system at Surat is at least 25% higher than one at Rajkot
Caselets: A Summary
 26-bed hospital : Sharda Hospital
 800 student hostel: Al Jameja Tussaifiyani
 216 students hostel: Vanita Vishram
 Independent Home Owner: Hansraj Sheth
 136 bed hospital : Ashakta Ashram
 27 room hotel: Excellency Hotel
 Independent Home Owner : Givindbhai
1. The 26-bed hospital has got SWH connected to 17 bathrooms, lab and childbirth
room. It is a 1000 lpd system. There is PNG backup which is used 65 days/year.
The minor problem is TDS. The hospital, though not aware of extent of saving, is
satisfied with SWH.
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2. 800 student hostel possesses almost 20 year old FPC system of 5000 ltr capacity.
There are 15 hot water points on each of the three floors (18 rooms per floor).
They are convinced that they have saved enough money.
3. Vanita Vishram is a girls hostel consisting of 54 rooms. There are 4 students per
room. On three floors, there are 24 bathrooms. The hostel opened in 2008. FPC
SWH of 3000 lpd capacity was installed in 2009. All bathrooms are connected to
SWH. The supplier has given two year warranty. They have availed of subsidy.
SWH has worked so far.
4. Hansraj, the home-owner, possesses 250 lpd, ETC SWH backed by electrical
heater. He also owns electric rod. The system has come from Ahmedabad
supplier. He is not aware of cost saving but is happy with SWH
5. Ashakta Ashram Hospital having 136 bed-capacity has gone in for 2000 lpd FPC
system since 1998-99. There is no back-up. The present system is a replacement
one. They have provided 9 hot water points outside the bathroom and so hot water
is to be carried. They are convinced that SWH is financially and functionally a
sound proposal
6. Excellency Hotel is using ETC-SWH of 500 lpd for six years to cater to 27 rooms.
The system is sourced from Anand. There is electric geyser in each room which is
used 40 days/year. The rising cost of electricity, according to the owner, justifies
SWH investment. He is happy with SWH except that it does not deliver
performance during monsoon moths.
7. The independent home-owner (Gondbhai) possessing 250 lpd ETC SWH uses it
almost round the year. It is a 7-member family. SWH is supplied by a Rajkotbased manufacturer. The owner is not aware of saving on account of SWH. SWH
does not have any backup.
Market: Key Observations
Demand for Hot Water
Among SWH-relevant segment, the demand for hot water varies from seven to eight months
in a year. While this may be considered a satisfactory level, it is not particularly positive in
the context of SWH demand. The winter at Surat is moderate. However, manufacturing
dominates the city economy and there is high humidity. Consequently, two baths per day
prevail on a significant scale. These are positives for SWH demand.
PNG/LPG Geyser
There are 2.5 lakh residential PNG connections (25% penetration). While the number of
bathroom PNG connections does not exceed 10,000, if we consider PNG connections in the
terrace/ balcony, it is reported that 30% of PNG households utilize PNG for hot water heating
in the bathroom (75000 households). The LPG geysers are extremely popular. On the whole,
PNG/LPG geysers-1.5 to 2.0 lakh households- are well-entrenched, besides electric geysers.
The preponderance of gas geyser hurts the demand for SWH. LPG, despite its use for waterheating being illegal, continues to be used for the purpose.
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Shadow of Past Product
There was a branded SWH which was inferior; did not work satisfactorily and did not offer
remedial measure following installation. It was sold aggressively at Surat. It hurt the image of
SWH in the market and the negative impact is not yet fully wiped out.
Product Positioning
The suppliers at Surat have endeavored to promote 200 lpd plus or Rs. 30000 plus SWH
system. This has kept a vast section of households away from SWH since Rs. 30000
investment, irrespective of subsequent saving, is a severe barrier for most households. In
keeping with the trend is several other cities, SWH at Surat is resting on its own strength;
sans back-up in most cases. It is estimated that 70% of SWH households do not have a back
up.
Present Profile of SWH Households
The consumer durable decisions are not driven by considered cost-benefit analysis. The
presence of national brand SWH companies is either not there or negligible at Surat.
Consequently, SWH has not made any significant foray into the wealthy household segment.
It is limited to the upper middle class, say, a family which builds an independent house (a
row house) in Rs. 40 to 80 lakh range. Because the market is limited, dealers target old
housing. 30% of the sale is reportedly to old independent housing. There no apartment
building at Surat with SWH installation.
Supply Condition
On the whole, this is sub-optimum at Surat. The national SWH manufacturers do not have a
dealer, leave alone office at Surat. The regional SWH producers who sell at Surat do not have
local after-sale support setup. Often, the buyer depends on outstation manpower for repair
and maintenance.
Local Awareness
This is extremely low.
Peripheral Areas: Good Potential
There is a string of prosperous towns around Surat. These are: Hazira, Navsari (separate
district), Bardoli, Kamrej, Sachin, Mangrol, Una, Vyara, Mahuva, Palsana, Ukai, Madhi,
Valod.
Surat Municipal Corporation (SMC) Policy
Solar Water Heater is not compulsory either for residential or non-residential establishments
at Surat. SMC does not extend property tax rebate for installation of SWH. However, Surat
has been declared a solar city. In the wake of award of Solar City status, SMC has formed a
Solar City Cell and Solar City Stakeholder Committee. The cell is headed by the City
Engineer and includes SMC officials only. The Committee consists of the Mayor, Municipal
Commissioner and representatives of South Gujarat Chamber of Commerce, electricity
company, builders association and textile research association. The manufacturers/dealers of
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solar equipment are not represented on the committee. Given solar city status, the trade
expects SWH to become compulsory for specified new residential and non-residential
establishments after the 2010 civic elections. The new elected body is expected to do this. It
is reasonable to assume compulsion beginning 2012.
Likely Impact of Compulsory SWH Policy
If such a policy comes about and is implemented earnestly, the impact will be decisive
because of the following reasons.
 Surat citizens (home-buyers and builders included) generally tend to accept such
policies. The tradition of dissecting and protesting against such policies is rather
weak at Surat
 Surat possesses an economic link with Saurashtra. It is Saurashtra migrants who
control Surat business now and man the diamond-cutting industry. The
performance/image of SWH at Rajkot will have a positive rub-off on Surat
market.
Potential Contingent upon Compulsion Policy
The current annual installations in the residential sector are 700 to 800. The trade expects this
to grow to 5000 soon after introduction of compulsion and 10,000 in a few years thereafter.
Potential in Apartment
If SWH is made compulsory, SWH dealers as well as real estate developers are optimistic
that SWH, in that case, will not remain limited to independent house and will enter the
apartment buildings. The plumbing trade/skill at Surat is well-developed and the SWH trade
is counting on special insulation for hot water pipe and such other action to obviate the
common problems.
Area and Demography
The city population (2001) zone-wise is given below. It was 28.76 lakh in 2001.
Table I.6 Surat population (2001) zone-wise

Zone

Central
South-west
South
South-east
East
North
West

Aras
(sq.km)

Population
(2001)

Household
(2001)

Household
Size

Population
density

8.18
111.91
61.764
19.492
37.25
36.363
51.279

4,13,641
2,42,466
4,07,980
3,97,257
7,11,516
4,16,370
2,87,144

74,679
50,236
94,582
81,999
1,43,574
82,775
57,687

5.54
4.83
4.31
4.84
4.96
5.03
4.98

50,567
2,167
6,605
20,381
19,101
11,450
5,600
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It is during last six years that 214 sq.kms (66% of SMC area) is added to SMC limits and
nearly half of the addition is on account of expansion of southwest zone. In line with the
pattern in many other cities, the old city (central zone) is experiencing a population decline.
Surat is the highest decadal population growth city in India, according to tentative findings of
2010 census (Box B). The momentum for this was in evidence during the earlier decade
(1991-2001). The population in all zones, save the central zone, grew @ 85% upward during
the decade; the leader was west zone (126%); followed by south west (97%).
The following zones are particularly relevant in the context of demand for SWH.
 West zone (Rander)
 South Zone (Udhna)
 South West Zone (Athwa)
 South East zone (Limbayat)
The population growth so far and projection for 2021 are as follows.
Table I.7 Population Projection for Surat

Year
1981
1991
2001
2011
2021

Population (lakh)
9.14
15.19
28.76
46.73
69.48

Decadal Growth (%)
66.1
89.3
62.5
48.7

Box-B
According to initial estimate of census 2011, made by Surat Municipal Corporation, the city
population may well reach over 50.64 lakh. This shows population growth of 76% in last one
decade (since 2001) in Surat, possibly the fastest population growth in any city in India in
this decade. When final results of census will come out, Surat will most probably defeat all
major cities including Mumbai and Kolkata, in this regard, according to Surat Municipal
Corporation sources. Surat already has been declared the fastest growing city of India in
various surveys in last decade.
Thanks to its textile and diamond industry, every year about 1 lakh persons come and settle
down in Surat. In 1901, the population of Surat was 119306. In 1911 it was 114868. In 1921
it was 117434. 1931 – 98936, 1941 – 171443, 1951 – 223182, 1961 – 288026, 1971 –
471656, 1981 – 776583, 1991 – 14.98 lakh, 2001 – 24.33 lakh. This shows that in last thirty
years, the population of Surat has increased from 7.5 lakh to 50 lakh.
Based on 2001 census, the local civic body had estimated the population of the city in 2002 –
3044696, 2003 – 3221646, 2004 – 3408955, 2005 – 3607197, 2006 – 3817235, 2007 –
4039358, 2008 – 4274429, 2009 – 4523022 and 2010 – 4786002. During this decade, more
areas were merged in the limit of the city of Surat.
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In 2001 Surat had population of 21676 people per square kilometer. After Surat Municipal
Corporation increased city‟s limit and added new areas, the city became three times larger
than its previous area in last one decade. Thanks o this, the population per square km is now
8812. In 1981, 1981 and 1991 census per sq km population of Surat was continuously around
13000.
Non-Residential Sector: The Potential Market
There are 110 hotels/guesthouses having 3200 rooms. Based on piecing together of data from
SMC and Medical Association, our estimate of hospital is beds 5000. The hostel population
at Surat is estimated at 12000. This is spread over 300 hostels.
So far as other institutions are concerned these are.
 Research/academic institutions
 Religious/spiritual institutions
 Sport complexes
 Recreation clubs
 Corporate campuses
Present Penetration of SWH: Non-residential Segment
The position is as follows.
Table I.8 Present Penetration of SWH in Non-residential Segment in Surat

Sub-segment

Surat Norm

Hotel
Hospital
Hostel/other
Total

60 lpd/room
30 lpd/bed
30 lpd/bed

Room/
Bed
3,200
5,000
12,000

Potential
(lpd)
1,92,000
1,50,000
3,60,000
7,02,000

Existing SWH
(lpd)
60,000 (31%)
30,000 (20%)
60,000 (17%)
1,50,000 (21%)

Housing Stock
The housing stock at Surat is as follows.
Table I.9 Housing Stock at Surat
Type of Usage

Occupancy

Total
Assessee
Rsidential

Flat/
Apartment

Row House/
Tenament/
Bunglow

Gala/Slum/
Other

Self

WZ

1,09,755

41,909

20,937

46,909

CZ

1,12,155

30,438

307

NZ

1,24,686

29,161

EZ

2,15,350

41,030

SZ

1,37,027
85,470
1,34,313

Zone

SWZ
SEZ
Total

Age of Construction

Tenant

Less
Than 10
Years

Other

93,046

16,709

65,207

44,548

81,410

51,816

60,339

63,878

48,277

12,060

83,465

93,462

31,224

60,953

63,733

18,083

1,56,237

1,45,618

69,732

1,42,482

72,868

18,103

1,566

1,17,358

77,382

59,645

75,924

61,103

42,879

12,155

30,436

76,667

8,803

37,395

48,075

12,286

2,573

1,19,454

89,481

44,832

78,842

55,471

9,18,756
2,15,806
67,681
Source: Surat Municipal Corporation

6,35,269

6,27,472

2,91,284

5,24,681

3,94,075
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The stock of 9.19 lakh corresponds to the estimated population of 47.86 lakh. The proportion
of rented properties is significant (31.7%), given density of migrant workers at Surat. The
independent houses account for 7.4% and apartments constitute 23.5% of total housing. The
rest is low-cost housing, a stark feature of Surat housing scenario. It appears that 30% to 40%
of total housing is relevant to SWH market. It is believed that sizeable part of addition of 5.25
lakh housing units during last decade are slums/low-cost housing.
Action Plan
The prime need is to create SWH-awareness among various stakeholders at Surat. In this
behalf, the following is suggested
SWH Compulsion Policy
This is imperative. However, it should be introduced one or two years after launching
promotional action and building SWH-awareness.
Promotion of Local Manufacturing of SWH
This is important because non-local manufacturers are less likely to pay special attention to
Surat market; given its performance so far. They also have a problem of outreach in terms of
after-sale service. A specific announcement by MNRE highlighting its interest in promoting
local manufacturing and relaxation of eligibility-conditions for local SWH-producers at in
terms of becoming channel partners Surat will encourage businessmen to enter SWHmanufacturing
MoU with Banks
The criticality of credit to SWH market at Surat denotes a risk of market-slump in case bankcredit sags. The fact that SWH credit is driven mainly by one bank heightens the risk. In
order to mitigate the risk and to harness the market-potential, MNRE needs to enter into MoU
with selected banks under which banks undertake to provide soft loan for SWH. The banks
may declare some branches as focussed branch for SWH loan. In our view, there is a need for
tie-up with minimum three banks which, together, will extend an annual SWH loans of
minimum Rs. 5 crores. The MoU‟s should be followed up by appropriate implementation.
Promotion
 SWH demo-centre for prospective buyers at Nanpura, Adajan, Varachha Road and
Athwa Lines
 SWH orientation workshop for real estate developers and architects- separately
 SWH orientation workshop- separately- for hotel- owners/managers, hospitalowners/administration and hostel-owners/managers. The workshop should address
effectively the question of SWH back-up with integration
 A mobile SWH-demo unit for Surat city as well as peripheral areas
 A sensitization programme, including visit to Rajkot, for concerned
officials/elected representatives of SMC
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Programme for Institutional Housing
There is existing housing colonies/guest-houses/establishment of the following at
Surat/Hazira
 KRIBHCO
 Essar
 ONGC
 Shell
 IOC
 Gujarat Gas
 L&T
 Western Railway
 Reliance
Builder’s Guide to SWH
At Surat, there is a need for awareness-building before making SWH compulsory for
residential and non-residential buildings. During awareness-building period, plumbing/piping
provision for SWH in new residential/non-residential buildings should be made compulsory.
Joint Campaign with SMC
This should be carried out over next three years (2011, 2012, 2013) jointly by SMC, MNRE
and participating SWH manufacturers/dealers. It should be done during September-December
each year to maximize the impact. It should utilize local print media, kiosks and billboards. It
should highlight SWH compulsion policy as well as value proposition underlying SWH.
District Profile
Table I.10 Districit Profile of Surat

Area (sq km)
Population
Population density (sq.km)
Urban population (%)
Average annual growth in population (1991-2001)%
Rural
Urban
Household size (per household)
Market size (Rs. Crore)
Per capita income in urban areas (Rs)
Per capita income in rural areas (Rs.)
Important Towns (largest two)
Surat (M.Corp)
Morvi (M)
Vyara (M)
Primacy of largest three towns vis-à-vis urban population (%)
House type (%)
Permanent
Semi-permanent
Temporary
Inhabited village
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61,40,589
802
64.55
1.70
5.60
5
21,192
56,972
34,407
28,76,374
51,946
36,226
48
66.4
30.8
2.8
1167
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3. Ahmedabad
Location and Connectivity
Ahmedabad, the biggest City of Gujarat, lies on 23o 1' north latitude and 72o 37' east
longitude on the bank of River of Sabarmati. The city is well connected by rail, roads and
airways with all the important cities of the country. It is the seventh largest Indian city. It is
53 mtr above sea-level. The key distances are
Mumbai
Delhi

: 545 kms
: 927 kms

National Highway No 8 connects Ahmedabad to Mumbai in the south and Jaipur/Delhi in the
north. There is a broad-gauge railway line to Mumbai, Delhi and all major Indian cities.
Weather
The climate in the city is hot and dry. The average of maximum, minimum temperatures and
rain fall is below.
Summer:
Winter:
Rain fall

Min: 25°C, Max: 45°C
Min: 15°C, Max: 35°C
: 76 mm

Economy
Ahmedabad economy, dominated by textile industry, until a few decades ago, has diversified
and grown at rapid rate during last two decades. Service sector- particularly financial
services- is a strong component of the city economy now. It is the largest trading centre for a
wide range of goods in Gujarat. It is an all-India hub for manufacturing of textiles, chemicals,
pharmaceuticals and foundry products. There are such local companies as Arvind Mills,
Reliance Industries (textile production), Nirma, Torrent, Zydus Cedilla and Adani. The
existence of national research/academic institutions IIM, NID, NIFT, PRL, ATIRA, ISRO,
EDII, SPI- is an integral part of the economy. There are faith-based campuses- Swaminaryan,
Chinnmay, Ashram, Swadhyas, ISKCON, etc. It is the commercial capital of Gujarat.
City Design
The city consists of 64 wards, divided into six zones.
 Central Zone
 North Zone
 South Zone
 East Zone
 West Zone
 New West Zone
The central zone is the walled city; which is now significantly commercial because it is
reporting decade-to-decade decline in absolute population. The north zone consists of
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industrial areas and industrial workforce neighbourhoods. The south zone is substantially
middle-class residential area combined with industrial areas/industrial workforce
neighbourhoods. The east zone is nearly identical to north zone in character. The west zone is
the prosperous residential area and includes upscale shopping/office areas. However, the west
zone is now saturated and its extension, similar to it in character but having low
shopping/office content, is the new west zone. All zones except the central and west zone, are
experiencing large demographic/housing growth.
Existing Installations
Based on interaction with SWH-manufactures and dealers, we have developed the following
estimate of existing SWH capacity.
Table I.11 Existing SWH Capacity in Ahmedabad

Rating (LPD)
100
200
300 upward
Sub Total
Non residential
Up to 500
500-1000
Beyond 1000
Sub Total
Total

No
very few
3,500
2,500
6,000

Capacity (lpd)
50,000
7,00,000
10,98,000
18,48,000

300
200

1,50,000
1,50,000
50,000
3,50,000
21,98,000

500
6,500

The size description, at the ground-level, remains slightly inaccurate. For a given system,
there are marginal variations in tank-size and the capacity claim varies from 100 to 150 lpd.
However, systems up to 200 to 300 lpd dominate the market; their share being 97% of
existing capacity. The residential sector market accounts for 84% of the gross market. There
are estimated 500 non-residential installations possessing 3.5 lakh lpd capacity.
Recent Year Growth
The recent year sale is 3 lakh lpd/year. 20% of this is estimated to be non-residential sector.
Primary Survey, Stakeholder Interaction and Caselets
We carried out primary survey among 58 users and non-users of SWH.
Table I.12 Sample Size and Categories in Ahmedabad

Primary Survey
Residential
Hospital
Hotel
Total

SWH-Users
10
5
3
18

Non-Users
20
10
10
40

The residential users and non-users have reported the following.
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Residential Users: 10
 Average family size
 FPC
 Average size of SWH
 Backup
o Electrical
o LPG
o PNG
 Use other than Bathroom
 Number for use days
 Motivation of SWH
o Cost
o Environment
 Satisfaction with SWH
o Full
o Part
 Areas of lesser satisfaction
o Maintenance
o After-sale service
Residential Non-Users: 20
 Family Size
 Water heating
o Electric geyser
o LPG/PNG geyser
o LPG stove
 Aware of SWH
 Considered SWH

: 4.6
:90%
: 230 lpd
:80%
:10%
:10%
:10%
: 230
: 100%
: 70%
:60%
:40%

: 4.5
:35%
:55%
:10%
:45%
: 15%

Non-Residential Users
Hotel : 3, Hospital 5
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
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: 61%
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: 33%
: 21
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: 80 lpd
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Non-Residential Non Users
Hotel: 10, Hospital : 10
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels






Considered SWH
Reason for not installing SWH
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH

:26
:50 lpd
: LPG Geyser (41%)
: Biomass (33%)
: 40%
:50% (costly)
:15
:41 lpd
: Electric Geyser (40%)
: LPG Stove (30%)
: 30%
:40% Costly and 20% technical
feasibility

To summaries some of the main points of the survey:
 The hostel-users of SWH at Ahmedabad are quite happy. They regulate supply hours.
Most of them provide an external hot water point per multiple bathroom (typically
four) rather than SWH connection in the bathroom itself. They pay attention to
maintenance, e.g., covering the system with sacks in summer, cleaning
 In the housing segment, use other than bathroom is rare
 The water-quality at Ahmedabad is poor since TDS varies in SWH-relevant areas
from 1200 to 2000. The Narmada canal water is excellent but the proportion of
households getting such water is low
Stakeholder Interaction
The following specific points were made.
 The SWH sold prior to 2000 were of inferior quality (heavy subsidy). Its shadow
continues to hurt SWH demand at Ahmedabad. Even now, there are players who cut
corners, e.g., avoid continuous welding. They make money and exit. They have not
invested much and so it is easy exit. They do not service the system.
 No SWH is installed on any high-rise apartment in Ahmedabad. Pressure pump is
inevitable. Hot water gets exhausted quickly. Plus, common ownership/
operation/maintenance pose a problem. Bleak prospect for SWH in high-rise
buildings. This is the view of SWH trade
 The residential segment will drive the demand. It will remain limited to independent
housing. Thaltej, Shilaj and Bopal are the SWH-visible areas. Rajkot, Anand and
Gandhignar are SWH-visible towns. This, again, is the perspective of SWH trade
 Typically, one finds most installations of a single (or two/three) supplier in a given
neighbourhood.
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Hostels use SWH cleverly. First, supply is hour regulation. Supply turned off at 9 am.
Secondly, only one hot water point is provided among multiple bathrooms. A student
fills a hot water bucket and carries it to the bathroom; mixing it with cold water. This
is an effective way to regulate consumption.
A SWH need assessment tool/guide needs to be popularized. Most suppliers do not
assess the need thoroughly. The residential customers fix size in a knee-jerk fashion.
The supplier recommends 400 lpd, customer gets installed 200 lpd and then spends
disproportionate money to increase capacity. The guide will help both.
Likewise, there is a need for a guide to enable the customer evaluate the product by
asking pertinent questions and interpret answers.
There are prosperous households in villages. They use firewood. There will not occur
high-rise growth in villages. There is potential there. Need for a special subsidy.
Piping for SWH in new buildings should be made compulsory. This will make it easy
for the occupant to install SWH later.

Caselets of SWH users and non-users: A Summary
 Shri Ram is an 18 room hostel accommodating 36 students. Each room is airconditioned. There are six rooms on each floor. While the hostel commenced working
in 2002, 1000 lpd, FPC SWH was set up in 2009. All 18 bathrooms are SWH linked.
There is neither bank-loan nor subsidy. The students use SWH water for almost nine
months/year. The owner is extremely happy with SWH. He is not aware of saving.
There used to be a firewood boiler linked to hot water tank; which is now treated as a
back-up. However, the need to use backup has not arisen. The owner considers a
generous supply of hot water without recurring energy expenditure the main
advantage of SWH.
 Hiramani is a 48 dorm hostel, housing 260 students. SWH was installed in the year of
hostel-opening itself (2004). It is a 4000 lpd FPC SWH. There are 48 bathrooms but
hot water points (12) are provided outside the bathroom. It is used 240 days/year.
There is electric backup, which is hardly used. They clean the system regularly and
cover it with discarded bed-sheets in summer. The hostel manager is a solar
enthusiast. He has attended a workshop at Anand on the subject. They are required to
spend Rs.8000 every three years for maintenance. They have also installed SWH at
the hospital and old-age home managed by the trust.
 Swaminarayan Gurukul is a hostel, which in addition to 250 students (16 dorm) also
accommodates priests (25 rooms) and guests (10 rooms). It is functioning since 1977.
They installed 1000 lpd FPC SWH in 2003. They do not know how SWH capacity
was computed SWH was linked to all bathrooms and it did not deliver hot water;
thanks to acute under-capacity. Subsequently, they limited SWH to ten guest rooms
(10 bathrooms but maximum 40 guests). It is working well. They are utilizing
firewood boiler to supply hot water to student dorms. For priest-rooms (25 rooms, 50
priests) they use LPG geyser. The priests rooms have electric geyser also. They are
not aware of saving on account of SWH. They view SWH unfavourably on two
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counts. First, capital cost. They received capital subsidy and the post-subsidy
expenditure was Rs. 1 lakh. Secondly, terrace space. The terrace admeasure 600
sq.mtrs. They do not wish to fill it up with SWH.
Spick and Span is a commercial laundry at Ahmedabad. Its capacity is 150 kgs of
clothes/cycle. It handles 600 kgs of clothes/day. The major clients are IIMAhmedabad and a corporate hospital. The daily water consumption is 7000 ltrs.
Ideally, it should use 1000 ltrs of hot water per day but it uses, given energy bill, 1000
ltrs of hot water per week. It does not use any steam. It uses 70o Celsius water. It
uses LPG water heater. It spends Rs. 1150 per month (19 kg) on LPG. The owner is
not aware of SWH.
Cap-A-Pie is the largest laundry at Ahmedabad. Its capacity is 16 tons per day;
average load is 10 tons. It works almost wholly for railways. It follows a three stage
washing process; one of which utilizes hot water. Its hot water consumption is 35000
lpd; while gross water consumption is 100,000 lpd. It utilizes firewood. The daily
firewood bill is Rs. 4000 (two tons). It converts 10,000 out of 35000 lpd of hot
waterinto steam but balance 25000 lpd is used as hot water. Steam is used for cleaning
and ironing. The present capacity is truncated- three premises. The roof is not RCC.
The owner is establishing a new laundry. He wonders how he can profit from SWH.
The idea of solar energy has never occurred to him.
Gujarat Cancer Hospital possesses 40 patient-rooms. It reckons occupancy at 120
persons; two care- givers per patient. This was the basis for its selecting 3000 lpd
system in 2007. It evaluated three sources and chose one. There is a weekly cleaning
of the system. The system-in-charge checks with occupant in each room about hot
water availability. They have installed two tanks; one of which was damaged by a
monkey and had to be replaced. They did not avail of subsidy or loan. They are
considering to install another three SWH at establishments under the trust.
Chambers is a 33 room hotel, which was built in 1997. FPC SWH of 1800 lpd was
installed in the same year. It uses LPG boiler for backup. The backup is operated,
depending on the season for 10 months in a year. In summer (April-May), LPG boiler
is not used at all. During December to March, they use 304 kg of LPG; while during
June to Sept, they use 152 kg of LPG. The annual LPG consumption is around 500 kg
or Rs. 30,000. They are not aware of saving on account of SWH but believe that it
helps them reduce LPG expenditure by 50-70%. They have a permanent plumber who
is well-versed in routine maintenance of SWH. The plumber also tracks LPG
consumption and calls the service-provider, whenever consumption soars. The hot
water tank for SWH and LPG boiler is common and the duration of LPG boiler
operation everyday depends on plumber judgment. The service provider is invariably
called before the beginning of winter. The annual spend on maintenance is Rs. 3000/-.
There was a hot water point in the kitchen till 2008 but was discontinued since
workers used to waste hot water.
Damaji is a 24-room hotel which opened in 1999. It installed 4000 lpd. FPC SWH in
the beginning itself. There is 10,000 lpd tank. The hotel stopped working because of
regulatory reasons for some years. In the meanwhile, tubes got clogged. While the
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owner blames the product and supplier, the SWH trade in Ahmedabad believes that he
is not prepared to spend on fixing the half functioning SWH and demands
unreasonable guarantees. For last few years, SWH is performing significantly below
the mark. The hotel consumes 8 kgs (Rs. 40) of firewood everyday to heat SWHheated water.
 Brahmkumari Centre near Ahmedabad airport possesses FPC as well as ETC
installations, installed in 2002 and 2008 respectively. The capacity is 3000 lpd each;
total being 6000 lpd. There is 9 kw electric geyser. There is LPG boiler which can
deliver 7000 lpd of hot water, acquired at a cost of Rs. 20,000/-. The received capital
subsidy for SWH on each of the two occasions. The centre comprises two buildings
with five floors each. There is SWH on the top of each building. There are 60 rooms
at the Centre SWH is connected to 60 bathrooms, kitchen and washing machine.
On average, 60 to 80 persons stay at the centre. The demand for hot water is heavy
and staggered and hence the double backup. Most occupants have two hot water bath;
frequent hot water washing of hands and frequent hot water brushing of tooth. The hot
water consumption for cooking, utensil- cleaning and washing machine (16 kg
capacity) is estimated at 200 lpd, 300 lpd and 1500 lpd every day and balance 4000
lpd is consumed in the bathroom. One of the two tanks is oversized (4500 ltrs)
The manager is well-versed in renewable energy system management. He believes
that the first system (FPC) contained eight instead of nine tubes and the body was substandard. It requires frequent cleaning. He thinks that manufactures take away part of
the subsidy, e.g., by lowering the product standard. He reckons the gross annual
saving on account of SWH at Rs. 3 lakh. He suggested long-tenure soft loan to
promote SWH.
 A K Majmudar, a home-owner, is a committed SWH user. He is using SWH for over
10 years. He owned one collector but this was not adequate when guests came in. So,
he acquired another low cost collector and tank. It lasted for three years. He discarded
it and got an FPC collector. He spends Rs. 500 on the maintenance of two collectors
once in two years. It is a five member family three of whom use hot water round the
year while two use it for nine months. They experience water temperature problem for
10 days in August and before 5 am in winter. SWH is linked to three bathrooms only.
He has inspired five of his relatives/friends to install SWH. He does not have any
backup for SWH.
Ahmedabad Market: Major Observation
Ahmedabad Market: Size and Players
The annual volume, last year, was approximately 3 lakh lpd. The market is divided among the
following players: Tata BP, Warmstream, Farmson, Urmi, Sunrise, Parth solar, Navkar,
Dhara, Star energy , Racold , Electrotherm, Solarhart (Australian company. Jay PumpAhmedabad are the distributors). Electrotherm is a recent entrant V-Guard, active in rest of
India, have just launched SWH sale in Gujarat. It is mainly Electrotherm, V-Guard and
Navkar which market ETC system aggressively.
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The sale, so far as housing is concerned, is new housing. The share of old housing is
miniscule and linked largely to renovation. In terms of product-standard, there is a whole
spectrum. Dhara and Navkar are the leaders in low-end segment. Solarhart is top-of-the-line
product. It is sold in a package format; complete with Grundfos (Denmark pump). It is a
standard 300 lpd system and works on the heat exchanger principle (coil in the tank). The
collector glass is textured. The aesthetics is excellent. The electrical backup is automatic;
taking over at even some drop in temperature and reportedly negating the energy-saving
advantage. The annual sale is believed to be around 20 systems- luxury housing.
Demand for SWH
The hot water bath, among SWH-relevant- sections of population, is in 200 to 250 days
range. Thanks to growth of air-conditioning, short commute and occupational pattern, two
baths per day are not common, except in summer. The not-so-strong demand for hot water
impacts the payback period, adversely, particularly if it is combined with present product
positioning at Ahmedabad.
SWH Positioning
Ahmedabad-based manufacturers/dealers- barring some exception- have positioned SWH in a
Rs. 35000 plus price point in so far as the local market is concerned. They push for 4 m2
upward system. FPC has a sizeable share. Over 90% of the systems in Amedabad are backed
by a pressure pump: 3.5 to 4 kg/cm2 pump, priced around Rs. 15000, is now a part of the
SWH system. Some already have it, others go in for it on the occasion of SWH installation.
Thus, SWH- pressure pump system adds up to Rs. 50,000 per household.
The SWH-supplier fraternity, somewhat justifiably, looks upon SWH as effort-intensive
business. The margins expected are strong. So, there is an overall business model of lowvolume-high-margin-high-unit-capacity being followed by the trade. Consequently, SWH at
Ahmedabad-even at the level of potential market-has remained limited to upscale
independent housing. Some manufacturers follow a different model but they do so in relation
to non-Gujarat market. They push 2 m2SWH, say, in Thane market.
Given the capital cost; of the proposition presented by SWH trade, SWH remains outside the
reach of vast swathes of middle-class families who wish to save on energy bill. It is bought
by customers for whom energy-bill saving matters but is largely not critical. At
Nashik/Rajkot, the buyer of an independent house costing Rs. 20 lakh is an SWH prospect.
At Ahmedabad, the buyer of an independent house costing up to Rs. 1 crores is not prospect
regarded as SWH prospect. There are several business opportunities in the city. At the current
level of market development, the local SWH trade finds Ahmedabad market unexciting,
considering pre/post-sale effort. The local manufactures/assemblers look for ripe markets
outside Ahmedabad.
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Local Awareness
The visibility as well as SWH- awareness is low. The prospective buyers are unaware of the
principle of working, space requirement, capacity on offer and corresponding price. The
ads/bill-boards/newspaper inserts are nearly conspicuous by their absence.
Sale Process
A national player presently has just one dealer at Ahmedabad. The company receives few
direct inquires, which it passes on to the dealer. The dealer mounts some publicity- 5000
newspapers inserts/year, Yellow Pages listing, advertising and exhibition. The annual
publicity/promotional spend is Rs. 70000 to 80000 by the dealer and the company reimburses
50% of this. However, 90% of business comes through existing customer-base the
friends/relatives of an existing customer who have most likely seen the system, appreciated
its working and are prima-facie convinced about buying it. For the dealer, these are a lowrisk, high probability prospect. This is true for all manufacturers/assemblers/dealers. This is
why most dealers also attend to repair requirements of other brand SWH-owners. It puts the
dealer in touch with an existing customer.
The residential customers, though somewhat ignorant in the beginning, build knowledge
quickly. They meet three to four suppliers and build the knowledge curve. They invariably
inquire about subsidy and loan. Syndicate Bank was active until a few years ago. In the wake
of VRS in banks, there is less enthusiasm on SWH loan because it means too much work for
a bank. The dealers also find paperwork too much. But low-interest loan remains a definite
selling point.
Role of Builders and Architects
The dealers do not visualize a significant role for builders and architects.Builders, according
to them, look for a cheap deal. A luxury-housing done by a top-notch builder is fitted with
300 lpd system acquired @ Rs. 26000 per system- 2 plates instead of 3; MS collector instead
of aluminium. The builders expect credit and recovery is tough (A dealer sold some systems
to a builder and recovery took a great effort and some months). Some architects expect a
financial incentive and dealer margins being not so attractive, it is not easy building these into
the price. Some architects have objected to SWH on the ground of its aesthetics-colour,
shape.
Dealers consider it essential to interact with the end-user at least once. If end-user is byepassed because of focus on builder and/or architect, there is a fair risk of productunderstanding becoming flawed. In a business where the actual user is the key to business
development, a customer having faulty product understanding/ expectations is likely to hurt
the business.
Sub Optimum Distribution
This remains sub-optimum and ready solutions are not in sight. The lead time, following the
order, is one month for dealers representing non-local manufacturers. The dealer carries an
average inventory of 50 m2. The dealer has rents a godown. Excluding the cost of his time,
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there is an annual fixed cost of Rs. 1.5 lakh for a typical dealer. It is difficult to accomplish
SWH volumes and so dealer make it a part of the range-electric geysers, gas-geysers,
firewood boilers, pumps, etc. However, it is SWH in the range which warrants conceptselling and hence heavy effort. Consequently, it gets de-emphasized at the dealer-level and
the low volume syndrome persists.
Firewood Boiler (Bamba) in Town/Village Households
This is a flourishing business. It comes in three sizes- 35 ltrs, 75 ltrs and 100 ltrs capacity and
cost Rs. 4000, Rs. 8000 and Rs. 12000 respectively. The firewood is cheap. However, there
are actual/prospective owners of firewood boiler who can be converted to SWH. Some SWH
dealers are also engaged in selling firewood boiler.
Tank Business
The BIS is focussed on collector. This, alongwith logistics and dealer-margin issues, have led
to tank business, particularly in respect of 500 or 1000 lpd upward getting delinked from the
collector business. If there is a 3000 lpd system, a Banglore-manufactured system would cost
Rs. 5.7 lakh, while Banglore collector and local tank would cost Rs. 4 lakh. A 3000 lpd tank
being transported from Banglore means a freight of Rs. 25000. In fact, many Banglore based
manufacturers have stopped making tanks larger than 1000 lpd. It is after, say, two years that
the tank may give trouble. There are local fabricators who guarantee performance and can be
held accountable. The dealer‟s margin on locally fabricated tank is attractive. Consequently,
national company dealer tends to push locally fabricated tanks, particularly in case of large
systems.
Maintenance
On the whole, it is not a maintenance-intensive product. Electrical back-up (copper)
depending on water-quality, wears out every few yeas (1 ½ to 8 years). The cost is Rs. 800/-.
The tubes have to be cleared, depending on water-quality, from once in one year to once in
seven years. The non-return valve in the plumbing system, sometimes, gets choked. A water
hardless level up to 300 ppm (TDS is typically three times this) is ideal. The userknowledge/habit helps. The dealers advise customers to cover the collectors with a sack in
summer and consume at least some SWH water to flush out the scale. Uncovered collector
heats water too much and causes salts to separate. If a customer adjusts hot and cold water
knobs but uses the central knob to switch off supply (without adjusting hot and cold water
knobs back), it is likely to upset water temperature. A plumber can fix the non-return valve, if
the system is explained to him.
Most dealers avoid annual maintenance contract because the system does not warrant
significant periodic check and cleaning (the customer should remove the dust on the collector
once in a week). In view of this, AMC is likely to be invoked to raise flimsy demands. Most
service providers charge a visit fee of Rs. 200 to 250; adjustable against the cost of repair.
Some dealers avoid ETC installations; liable to more maintenance. If a glass tube is broken,
transporting 1.2 mtr glass tube is a hassle and customer grudges paying Rs. 400 (tube,
transport, labour) for a tube which costs Rs. 125. They recommend supplying an extra tube
and/or teaching the plumber/owner to fix it
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Box C- Case Study of a SWH Dealer
Rashmikant Patwari (solartech23@yahoo.co.in, Cell 9825411692) is a Tata BP dealer for
solar products since 2001. He is a mechanical engineer who worked for long years at
Ingersoll-Rand, the leading compressor producer. He left the company in the wake of
downsizing and was looking for a business opportunity. He did not wish to take up a job.
He became interested in solar products. A visit to Spheri at Vallabh Vidhyanagar in Central
Gujarat provided essential exposure to a wide range of solar products. He followed this up
with considerable interaction with a large farmer who was actively engaged in solar drying of
fruits. He also visited GEDA. He spent time with a national level SWH manufacturer which
was selling SWH at a retail price of Rs. 7500 and the apparent dealer margin was Rs. 2000
per collector. However, he noticed shortcomings in the product and chose not to become a
dealer. He went back to Spheri which, considering his interest and persistence, directed him
to a large solar product dealer located at Borsad (a small town in central Gujarat). The
interaction with the dealer led to becoming his dealer for national company solar products at
Ahmedabad in 2001. An order of Rs. 1.25 lakh then (now it is Rs. 4 lakh) was the condition
for dealership. He pooled orders- one for himself, one from the owner of the office-space
hired by him and so on and met the condition. It was tough going for two years. He lost
money. The strike rate in initial years was one order out of 100 inquires. He could sell just
four systems in 2003. A rival product, which was priced at Rs. 7500, also hurt his business.
He is now an established dealer but maintains that one needs a synergistic range of products
to achieve business success. One cannot achieve business success solely on the strength of
SWH at Ahmedabad.
Power-Cut
There is no power-cut at Ahmedabad and so it does not influence demand for hot water in
any way
Power Tariff and Its Impact
The incentive for a household to stay within a middle-or-low electricity consumption is weak
at Ahmedabad- compared to Maharashtra. This is evident from the following.
Table I.13 Power Tariff and Impact in Ahmedabad

Nashik: Household
Ahmedabad: Household
Up to 100 units/month Rs. 2.54
Up to 50 units/month Rs. 3.25
101 to 300 units/month Rs. 4.60
51 to 200 units/month Rs. 3.85
301 to 500 units/month Rs. 5.25
201 and above units/month Rs. 4.85
Over 500 units/month Rs. 7.40
Includes fuel adjustment charge exceeds 20%
Includes fuel adjustment charge @ 8% approximately
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SWH in Hotel Segment
The small to medium sized hotels are active users of SWH. They maintain the system well
and are satisfied with it but do not know how to optimize SWH and back-up integration
Institutional Segment
Ahmedabad offers excellent potential in this behalf-academic/research institutions, religious
and cultural campuses. However, the annual budget provision or availability of fund for
capital expenditure is critical for SWH acquisition in this segment. The cost-benefit analysis
follows, rather than precedes budgetary provision/fund availability.
SWH in the Hospital Segment
SWH penetration in private hospitals at Ahmedabad is negligible
Industrial Laundry Segment
There is an industrial laundry segment at Ahmedabad (not attached to hotels). The city-level
load is estimated at 15000 kgs. The segment utilizes neither SWH nor solar concentrator. The
daily hot water requirement of the segment is 50000 lpd. They use either firewood or LPG
Policy
There is a vacuum on policy front at Ahmedabad. Compulsory SWH policy is neither in
vogue nor contemplated. Ahmedabad Municipal Corporation and Ahmedabad Electricity
Company do not offer either property tax rebate or electricity rebate for SWH installation.
Such policies are not under consideration. GEDA used to operate a capital subsidy scheme
for SWH. It has discontinued the subsidy. GEDA officials suffer from reservation about
SWH financial viability.
Sale to Apartment Segment
The real estate sector at Ahmedabad is fairly organized. There is Gujarat Institute of Housing
and Estate Developers (GIHED). There is an annual property exhibition event. There is
emphasis on housing amenities/features. However, there does not exist a single SWH-fitted
apartment building. A major reason is lack of confidence/interest on the part of SWHmanufactures/dealers in selling to developers (apartment segment). The trade itself suffers
from doubts regarding technical, financial and organizational viability of SWH vis-à-vis
apartment segment. Consequently, an apartment building making an aggressive claim about
green character remains untouched by SWH (see sample).
Conclusion
On the whole, Ahmedabad has so far remained a low-key market for SWH. The mainstay is
residential sector and this is yet to take off. There is extremely low awareness and visibility
of SWH. The not-so-strong demand for SWH, misplaced positioning of SWH product, suboptimum supply conditions and complete absence of policy support are responsible for the
unsatisfactory market-performance of SWH at Ahmedabad. On the positive side, hotels,
hostels and institutions at Ahmedabad have been receptive to SWH and offer ready prospects.
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Area and Demography
While considering demographic growth, it is pertinent to keep in mind that AMC has
extended its limit from time to time. For practical purpose, AMC, east AUDA and west
AUDA formed the Ahmedabad city in 1981, 1991 and 2001. We have called this relevant
Ahmedabad city. The population of relevant Ahmedabad city has been as follows.
Table I.14 Population Projection for Ahmedabad

Year

Population
(million)

Decadal
Growth %

2021

9.0

30

2011

6.9

50

2001

4.6

35

1991

3.4

36

In 1950, AMC area was 52.49 sq.kms. It is now 466 sq.kms (last extension in 2006).
Non-Residential Sector: The Potential Market
There are 285 hotels/guesthouses having 6651 rooms. Based on piecing together of data from
AMC and Medical Association, our estimate of hospital is 450 (8000 beds). The hostelite
population at Ahmedabad is estimated at 8000. So far as other institutions are concerned
these are.






Research/academic institutions
Religious/spiritual institutions
Sport complexes
Recreation clubs
Corporate campuses

Present Penetration of SWH: Non-residential Segment
Table I.15 Present Penetration of SWH in Non-residential Segment in Ahmedabad

Rajkot Norm

Room/
Bed

Potential
(lpd)

Existing SWH (lpd)

60 lpd/room

6,600

3,96,000

1,00,000 (25%)

Hospital

30 lpd/bed

10,000

3,00,000

25,000 (8%)

Hostel/other

30 lpd/bed

20,000

6,00,000

2,25,000 (38%)

36,600

12,96,000

3,50,000 (27%)

Sub-segment
Hotel

Total

Housing Stock
In terms of residential properties assessed for the purpose of municipal tax, there are 9.77
lakh residential properties at Ahmedabad. A zone-wise breakup is given below.
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Table I.16 Housing Stock in Ahmedabad

Zone

Huts

Central
North
South
East
West
New West
Total

594
695
2,207
444
3,033
486
7,459

PoleFlats
Gamtal
76,515
20,641
17,367
38,864
13,170
33,613
11,679
26,550
13,266
99,418
27,660 1,18,644
1,59,657 3,37,730

Tenements
9,348
89,086
1,17,499
86,703
50,386
97,120
4,50,142

Ind.
Chals
Total
Bunglows
925
25,476 1,33,499
2,343
59,112 2,07,467
3,676
34,633 2,04,798
1,619
69,217 1,96,212
11,612
25,232 2,02,947
9,081
5,606 2,58,597
29,256 2,19,276 12,03,520

As observed earlier, central and west zone are saturated. In the context of SWH-relevant new
housing, new west zone and south zone are most promising. North and East Zone are
somewhat promising. The population growth over 2011-21 is expected to be 30%. However,
there is housing deficit. The opinion leaders, therefore, expect 50% growth in housing stock
over 2011-21 period –60000 housing units/year. However, the trade expects 75% of these
(45000) to be SWH-relevant. Notwishtanding the cumulative position under above table, it is
expected that 15% SWH-relevant new housing units will be tenements/row-houses/bunlgows
and 85% will be apartments.
Action Plan
Policy
There is a need to make provision for SWH compulsory at Ahmedabad immediately. This
should be followed up by compulsory SWH in all new tenements/row houses/bunglows
(independent housing) and new apartments admeasuring minimum 150 m2 of builtup area per
individual apartment. The home-owners and real estate developers are likely to be receptive
to such policy.
Existing Housing Societies: Special Package
There is a case for higher subsidy for old housing or existing housing societies, particularly
apartment buildings. Most of the societies possess a development fund (and hence) termdeposit with banks. They can be given soft loan against the security of term-deposit and the
EMI can be recouped through annual maintenance charge which members pay. If a highersubsidy-soft-loan package for existing colonies, it will open up old housing market.
Incentive for Developers
The focus, at Ahmedabad, should shift to apartment buildings. MNRE, in this behalf, can
contemplate making some developers channel partners in the context of capital subsidy. It
should fix a minimum annual volume appropriate to city-size for such channel partner- 400
sq.mtrs per partner in our view. The bank-guarantee/allied safeguards may be retained. The
offer of capital subsidy directly to developers is likely to trigger strong developer interest in
common apartment-based SWH system and pave way for demand build up from the
apartment segment.
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Incentive for First Building
If an existing apartment colony consists of multiple buildings, the colony sometimes is
inclined to try out a common system in one building. The installations of SWH in other
building experience. It is a half-ripe market. There is a case for special incentive for the first
or trial building; say, 40% subsidy. Rather than introduce a continuing scheme, MNRE can
introduce a scheme for first 50 buildings (1500 families) at Ahmedabad. The additional
financial burden for MNRE will be Rs. 30 lakh. It is likely to create a positively heightened
environment for old apartment buildings at Ahmedabad.
Recognition to Installer Concept
As builders are gaining knowledge and experience, the seeds of a new business model have
been sown. The model revolves around a service-provider; loosely called installer. The
installers have been there and until recently they assumed responsibility primarily for
installation and selling. However, the builders, in order to reduce SWH cost, are interested in
efficient sourcing. SWH is a fabrication-based product. It is tempting for a builder who
expects to buy 4000 m2 /year to enter SWH manufacturing business. However, there is the
issue of core-competency and so self-fabrication by builders if at all is happening on
negligible scale. However, builders have begun utilizing installers for sourcing and
installation. The installer buys tank from one source, collector from another and stand from
yet another. He lays down specifications, supervises fabrication, check quality, ensures
delivery schedule, puts together the system and carries out installation. This business model
is likely to grow. There is a need to recognize the concept of installer by making them
eligible to become channel partners for the purpose of subsidy as well as term loan.
City-Specific MoU with Banks
SWH at Ahmedabad has remained a relatively upscale product. The combination and capital
subsidy and softloan can contribute to a deepening of the market, e.g., SWH in old
independent housing, SWH in not so expensive tenements/ row houses. However, banks at
Ahmedabad have stayed away from SWH loan. MNRE needs to enter into MoU with
selected banks under which banks undertake to provide soft loan for SWH. The banks may
declare some branches as focussed branch for SWH loan. In our view, there is a need for tieup with minimum three banks which, together, will extend an annual SWH loans of minimum
Rs. 5 crores. The MoU‟s should be followed up by appropriate implementation.
Promotion
Demo Centre
 SWH demo-centre for prospective buyers at in west zone, new west zone, south
zone, east zone and north zone.
 SWH orientation workshop for real estate developers and architects- separately
 SWH orientation workshop- separately- for hotel- owners/managers, hospitalowners/administration and hostel-owners/managers. The workshop should address
effectively the question of SWH back-up with integration
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A mobile SWH-demo unit for Ahmedabad city as well as peripheral areas
A sensitization programme, including visit to Rajkot, for concerned
officials/elected representatives of SMC
Product Guide
Builder‟s Guide To SWH

Exposure Visit
There is a need for exposure on the part of key stakeholders. The stakeholders-SWH trade,
real estate developers, municipal corporation officials- are, in many cases, inward- looking
and need to acquire first- hand appreciation of SWH market development in relevant cities.
We recommend the following.
Table I.17 Exposure Visit of key Stakeholders

Visit
Exposure visit to Rajkot
Exposure visit to Nashik
Exposure visit to Pune,
emphasis on apartment
building

Stakeholders
Municipal Corporation officials and real estate
developers from Ahmedabad And Surat
SWH manufacturers/dealers from Ahmedabad and Surat
SWH manufacturers/dealers, municipal corporation
officials and real estate developers from Nashik, Rajkot,
Surat and Ahmedabad

District Profile
Table I.18 District Profile of Ahmedabad

Area (sq km)
Population
Population density (sq.km)
Urban population (%)
Average annual growth in population (1991-2001)%
Rural
Urban
Household size (per household)
Market size (Rs. Crore)
Per capita income in urban areas (Rs)
Per capita income in rural areas (Rs.)
Important Towns (largest two)
Ahmedabad (M.Corp)
Viramgam (M)
Dholaka (M)
Primacy of largest three towns vis-à-vis urban population (%)
House type (%)
Permanent
Semi-permanent
Temporary
Total inhabited village
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8,087
65,55,762
810
81.42
1.10
2.70
5
25,976
62,897
34,050
44,48,368
53,994
61,569
70
82.9
14.1
3
546
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4. Pune
City Profile
Pune is located at 18°32' North 72° 51' East. It is situated near the western margin of the
Deccan plateau. It lies on the leeward side of the Sahyadri ranges and Western Ghats, 560 m
above the sea level, at the confluence of the Mula and Mutha rivers. Pavana and Indrayanitwo other rivers- traverse the northwestern outskirts of the urban area. The Sinhagad-KatrajDive Ghats range forms the southern boundary of the urban area. The key distances are
Mumbai
: 180
Banglore
: 835
There is an Expressway which connects Pune to Mumbai NH-4 links it to Banglore.
Weather
Pune experiences three distinct seasons: summer, monsoon and winter. Typical summer
months are from March to May, with maximum temperatures ranging from 35 to 39°C.
While May is the warmest month in most of the Deccan Plateau, the warmest month in Pune
is April. The city often receives locally developed heavy thundershowers with sharp
downpours in May. The nights in Pune are significantly cooler compared to those in most
other parts of this region owing to the city‟s high altitude.
Pune receives moderate rainfall. The city receives an annual rainfall of 722 mm, mainly
between June and September as a result of the southwest monsoon. July is the wettest month
of the year. However, the weather is very pleasant in the city with temperatures ranging from
20 to 28°C. Pune experiences winter from November to February. The day temperature
hovers around 29°C while the night temperature dips below 10°C for most of December and
January. Rainfall is rare in winter.
Economy
From a predominantly cultural center orientation, Pune, over last 3½ decades, has
transformed itself into a flourishing economy. Pune is the seventh largest metropolitan
economy apart from having the highest per capita income in India with the least income
disparity between the rich and poor. It has witnessed remarkable industrial development;
thanks to growth on Mumbai-Pune Road and in most regions of Pune district. There are 5520
small scale industries and 670 medium and large industries. The large industrial corporations
have set up production facility at/around Pune. It has become a global center in the
automotive business, spawning a massive growth of ancillary industries. Some of the major
industries are: TELCO, Bajaj Auto Ltd., Bajaj Tempo Ltd., Daimler Chrysler Ltd., Fiat India
Ltd., Kinetic Engineering Ltd., Apollo Tyres Ltd., Bharat Forge Ltd., Carraro , Harita
Grammar , Jaya Hind Industries., Kirloskar Group, Minda Instruments Ltd., Spaco
Carburetors, TATA group companies like Tata Johnson Controls Automotive Ltd., Tata
Toyo, Tata Auto Plastics, etc , Wheels India , Sandvik Asia , Forbes Marshall, Phillips India,
Kirloskar Cummins, Kirloskar Filters , Kalyani Sharp , Mahindra And Mahindra , Hindustan
Antibiotics , Kirloskar Pneumatics , Mercedes Benz India Ltd , Kirloskar Oil Engines , Indian
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card Clothing , Alfa Laval , SKF Bearings ,State Transport Body Building Division,
Weikfield India , Serum India , Duro Shocks
Maharashtra Industrial Development Corporation (MIDC) has set up two large industrial
parks- Ranjangaon (50 kms) and Chakan (30 kms). Pimpri-Chnchwad area of Pune, however,
has emerged as one of the most high profile manufacturing hubs of India.
The major industries located there are, Theremax, Sandvik Asia, Century Enka and Alfa
Laval.
Pune is becoming a global center for industrial design work and a leading IT center. We have
listed below major enterprises/initiatives in this behalf. Availability of skilled personnel and
infrastructure facilities has also played a major role in arranging industries to Pune. With the
promotion of Mumbai-Pune region as a „knowledge corridor‟ by the Maharashtra
government, the IT/ITES sector has also seen substantially growth the in the city.
IT Companies














Infosys Technologies Ltd.
Wipro Ltd.
Satyam Computers
Tata Technologies
Kanbay Software (I) Pvt. Ltd.
Magic Infotech (I) Pvt. Ltd.
Veritas Software (I) Pvt. Ltd.
Cognizant Technology Solutions (I)
Ltd.
Geometric Software Solutions Pvt. Ltd.
KPIT System Ltd.
Patni Computers
Mahindra British Telecom Ltd.
IBM Global Services
















EDS
Nihilent Technologies
L&T Infotech
TCS,
Kanbay,
Veritas,
Cognizant,
PCS
Mahindra British Telecom
Suma Soft
Software Technology Park of India
Syntel
Xansa
CMS Computers

Industrial Design Companies






Deere & Company, the US farm equipment major, has to set up a business process and
engineering centre.
Bharat Forge has become total solutions partner and work on tool designing and product
development.
Atlas Copco has set up a design centre at its Pune facility
LG has just set up a global design centre at its Ranjangaon facility.
Dana Inc., has shifted its technical centre to Pune to leverage the automotive base and
talent here.
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Neilsoft, which is into engineering technology services, is running a dedicated centre for
Black and Veatch a design company focussed on the power sector.
Automation and controls company, Honeywell Automation India has set up an
engineering design centre in Pune.
Philips Design is increasing its designers‟ headcount in Pune
Pune works for all division of Philips from consumer electronics to medical systems to
semiconductors, domestic appliances, consumer care and lighting.

There are such design houses as Satish Gokhale‟s Design Directions, Manoj Kothari‟s Onio
Design and Sudhir Sharma‟s Elephant Design.
It is the largest education hub in western India, given the growth of professional education
colleges there.
City Design
For the purpose of the study, the city consists of
 Pune Municipal Corporation
 Pune Cantonment
 Khadaki Cantonment
 Pimpari Chinchwad Municipal Corporation
 Other Peripheral Areas
PMC and PCMC are of primary importance accounting for 83% of Pune Metropolitan
Region. The cantonment areas, for evident reasons, are unlikely to grow.
Existing SWH Installations
Table I.19 Existing SWH Installations in Residential sector in Pune

Type
Bunglow
Apartments

Size
125 to 250. Average
180 lpd or 3 sq.mtr

No of Systems

LPD

50,000

90,00,000

125 lpd

Total

40,000 (no of
flats served)
90,000

50,00,000
1,40,00,000

A typical apartment building at Pune consists of 48 apartments and so the system, given
provisioning @ 125 lpd, is 6000 lpd. An apartment colony consists of one or multiple
buildings. Over the years, the number of buildings per apartment building has been growing
rapidly. However, in terms of present status, it is reasonable to assume 4 buildings (192
families) per apartment. Thus, there are estimated 200 apartment colonies at/around Pune
which possess SWH. 25% of apartment-based capacity is now concentrated at Magarpatta.
The non-residential sector accounts for 6.7% of gross market.
There are estimated 460 non-residential installations.
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Table I.20 Non-Residential Installations in Pune

Segment
Hotels
Hostel/other
Hospital
Total

Users
60
200
200
460

Capacity (lpd)
4,00,000
4,00,000
1,00,000
9,00,000

In the independent house segment, the popular provisioning earlier was 125 lpd/family.
However, this has moved up in recent years and the prevailing norm is 250 lpd/family. This is
ascribed largely to the high value of an average new independent house and hence the
willingness of the owner to provide for SWH capacity generously.
Recent Year Growth
The estimated annual sale now is around 15 lakh lpd. The SWH market is going through a
buoyant phase. The reasons are as follows.





Pune city economy is booming. This is fuelling housing growth in and impacting
positively the SWH demand from new housing segment
SWH product in Pune has struck deep roots; given the fact there are several
manufacturers/dealers who have been into the business for over a decade.
Banglore and Pune are the major SWH production hubs in India. The Banglore
producers, in the wake of substantial saturation of Banglore/Karantaka market in
relation to established production capacity, are now focused on non-local market.
Pune/Maharashtra, from the twin angle of distance/logistics and market potential,
is high on Banglore producer market-agenda. Thus, strong supply conditions have
contributed to the market.
Pune Municipal Corporation is following a policy of informal compulsion. While
it has not issued any formal notification, SWH condition is attached to building
plan approval and issue of building completion certificate.

Primary Survey: Key Findings
The survey covered the following.
Table I.21 Survey Size and Categories in Pune

Categories

SWH Users

Non-Users

Total

Residential

10

20

30

Hotel

5

10

15

Hospital

5

10

15

20

40

60

Total

The key findings are as follows.
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Residential Users: 10
 Average family size
 FPC
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Environment
 Satisfaction with SWH
 Full
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Stove
 Aware of SWH
 Considered SWH

: 5.1
: 100%
: 100% (Electric Geyser)
: 60% (Kitchen)
: 312
: 100%
: 100%
:100%

: 4.9
:100%
:55%
:85%
:25%

Non-Residential Users
 Hotel : 5, Hospital 5
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
Non-Residential Non Users
 Hotel: 10, Hospital : 10
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels



Considered SWH
Reason for not installing SWH (all)
feasible)

Greentech Knowledge Solutions

: 43
: 86%
: 100% FPC
: 47 lpd
:100% (Electric Geyser)
:100%
: 240
: 100% FPC
: 32 lpd
: 100% (Electric Geyser)

: 33
: 83 lpd
: LPG Geyser (10%)
: Electric Geyser (90%)
: 20%
: 20% (costly), 10% (installation not
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Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels
Considered SWH
Reason for not installing SWH (all)

: 32
: 36 lpd
: Electric Geyser (100%)
: 50%
: Costly (40%)
: Technical feasibility (40%)

Pune Market: Major Observations
Awareness
Pune possesses excellent product-awareness, thanks to the long history and considerable
spread of SWH at Pune. The number of individual systems (50,000) has contributed to
awareness building over the years.
Demand Quotient
The climate at Pune has brought about a pattern of 10 months/year hot water bath at Pune.
This has a significant implication in terms of payback period for SWH. The incidence of
bathing twice a day has further improved the payback period position at Pune.
Environmental Concern
The demand for new housing at Pune is flowing significantly from relatively aware, educated
sections- IT professionals, design/production engineers, other professionals, businessmen.
These sections are inclined to support environment- friendly products; particularly when such
products are financially viable. Given the traditional green character of the city, the local
residents also possess reasonable concern for the environment. This concern is marginally
responsible for the growth of SWH market.
Housing Style Trend
The informal compulsion by PMC, the socio-economic profile of a typical new dwelling
buyer and, the favouralbe supply condition have led to a housing market environment under
which SWH in a new apartment/ house is a normal expectation on the part of a buyer. Under
the circumstances, the builders are responding to the expectation competently and SWH
market is growing.
Primacy of Apartment Market Segment
The trade reports that over 90% of SWH sale at Pune is now apartment-building-centric. This
has been the most decisive change in market character; over last five years. The major
implications of this development are as follows.


The SWH manufacturers have moved from retail-sale-through-own-sales-force or
dealers to bulk sale model. The orders have become few and large-sized. Individual
SWH manufacturers have reached tie-ups with specific builders; leading to repeat
orders. The market effort in terms of outreach and selling time/money spend per m2 of
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SWH have gone down sharply. The SWH manufacturer leverage in terms of pricing
has reduced because he is now dealing with a big-ticket buyer. It is a shift from high
margin to high volume
The local manufacturers have gained because they are better placed to work out and
sustain tie-ups with builders (who are generally local businessmen)
As builders are gaining knowledge and experience, the seeds of a new business model
have been sown. The model revolves around a service-provider; loosely called
installer. The installers have been there and until recently, they assumed responsibility
primarily for installation and selling. However, the builders, in order to reduce SWH
cost, are interested in efficient sourcing. SWH is a fabrication-based product. It is
tempting for a builder who expects to buy 4000 m2/year to enter SWH manufacturing
business. However, there is the issue of core-competency and so self-fabrication by
builders-if at all-is happening on negligible scale. However, builders have begun
utilizing installers for sourcing and installation. The installer buys tank from one
source, collector from another and stand from yet another. He lays down
specifications, supervises fabrication, checks quality, ensures delivery schedule, puts
together the system and carries out installation. This business model is likely to grow.
If this happens, some of the SWH manufacturers are likely to become “vendors”,
specializing in production of either collector or tank. There is a need for official
recognition of the concept of “installer”. They can be made eligible to become
channel partners for the purpose of MNRE subsidy.

In the wake of apartment-centric SWH business growth, there has been some lowering of
product-quality standard. The end-user (apartment buyer) is removed from SWH-acquisition
process. However, there are builders who wish to ensure quality. As end-user awareness of
product-standard grows, the prevailing aberrations will reduce and there will be equilibrium
on quality front.
The need for educating customers on SWH product-standard is imperative. Once this is
achieved, customers will articulate brand/performance expectations as they presently do in
respect of bathroom fixtures, tiles and such other building elements.
Besides installer model, the apartment-centric demand growth is likely to provide fillip to
national/regional brands of SWH. This is because the customers will associate brands with
levels of performance-standard and begin to expect specific brands from the builders. The
relatively large SWH manufacturers, currently, are not optimally organized in terms of sales
network, installation capability, after-sale support and promotion/publicity. If they upgrade
these significantly, brand-expectations will grow. If this does not happen, installers will grow.
Demand from Old Apartment Buildings
In addition to demand from new apartment common system, there is an emerging demand
from old apartment buildings. The potential for SWH sale to old independent houses at Pune
is limited because some of the bunglow-owners expect to sell bunglows; others have to spend
on renovation. The SWH suppliers are also chasing large common system orders rather than
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2/4 m2 individual system order. There is an untapped demand of 260,000 families x 125 lpd
from the old apartment system. These apartments present an excellent opportunity. However,
the following is needed to tap the demand.




A subsidy targeted directly at housing co-op societies/associations rather than
anchored in other channel partners
A bank-loan product structured specifically for housing society.
There is also a case for raising property tax rebate from 5% to 15% in case of
existing housing colonies

Scope for Deepening of Apartment Market Segment
In the apartment-segment, the prospect for deepening of SWH market are excellent at Pune
because one bed room and 1 ½ bed-room apartments are not only being built on sizeable
scale but are being imaginatively and effectively advertized and promoted. Unlike some other
cities, such supposedly low-end apartments are marketed professionally and invested with an
aspiration quotient. A new low-end apartment in a peripheral area costs Rs. 12 to 15 lakh.
The Impact of Apartment Building Height on SWH Market
In the apartment segment, most upcoming buildings have seven or eight or nine floors. The
nine floor plus buildings are few. In view of this, the issue pertaining to very high-rise
buildings are likely to hurt the SWH market to a rather limited extent.
SWH for Apartment
The following points emerged








The norm of 100 to 125 lpd per family cuts across apartment sizes/standards in
case of common SWH system being provided by the developer
Some builders demand extra roof space under building bye-laws for SWH so that
it does not eat into existing roof space
The builders who have installed common system underscore that operation rather
than maintenance is the problem. The lower floors do not get hot water
immediately/sufficiently
Under the common system, SWH is not supported by a common (electrical or
other type) backup. The backup is individual. Some flat-owners install back-up,
others do not
The instance of provision @ higher than 125 lpd are rare. On the other hand, there
are instance of provision as low as 60 lpd

Capital Subsidy and Apartment Market Segment
There are reservations among SWH manufacturers regarding the conceptual and operational
aspects of capital subsidy scheme for SWH. These are enumerated below.
Given the primacy of apartment-based market, the subsidy will accrue to developers. It will
not reach apartment-buyers (end-users of SWH). The developers will secure full subsidy (Rs.
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6600 per collector), force SWH-supplies to over-invoice and minimize the cost of SWH; thus
promoting a general lowering of product-standard. This will cause end-user dissatisfaction
and hurt the market prospects. The subsidy scheme does not recognize the idea of
affordability (small apartment versus large apartment) and inter-segment difference in
market-readiness (it is compulsory and easy for the buyer of a new house to install SWH. The
new housing, therefore, is a far more market-ready segment than old housing). The uniform
subsidy scheme is, thus, sub-optimum in terms of targeting and efficiency. The bankguarantee, purchase order for 1500 m2 and 5-years annual maintenance contract/warranty are
the operational aspects with which SWH manufacturers are dissatisfied.
Role of Official Agencies
 The trade takes a dim view of contribution made by SNA to the promotion of
SWH so far and its orientation/capability in terms of further contribution
 There is a strong demand for routing financial incentive to end-users through
electrical utility. The utilities in Maharahstra follow a system of printing electrical
meter reading and date (the reader takes a digital picture). This is highlighted to
underscore how well-equipped a utility is to verify the installation/existence of
SWH
Orientation of Individual Users
The individual users of SWH are not particularly keen on capital subsidy or bank-loan
Size Preference
In the independent house, the most popular size now is 250 lpd 60% of the current sale to
independent house is 250 lpd; followed by 125 lpd (25%) and 500 lpd (15%), leading to an
overall norm of 257 lpd. At Pune, the trade equates 2 m2 collector to 125 lpd. 80% of the
apartment-based systems now being sold are meant to cover 80 to 120 families. 20% cater to
less than 80 families
Response of Real Estate Developers
The developers are satisfied with the compulsion policy followed by PMC. The SWH trade,
on the whole, finds real estate developers to be fairly responsive to SWH. The architects,
though not decision-makers, are not as responsive. Aesthetics, roof-space and lack of
knowledge regarding SWH-product/working are the key issue vis-à-vis architects. There is a
need for a workshop and guide in this behalf.
Water Quality
The quality of water at Pune is excellent.
Area and Demography
PMC and PCMC admeasure 244 and 171 sq.kms respectively. PMR admeasure is 1340
sq.kms but it is above two area which are important in the context of SWH demand. The
population growth in recent past has been as follows.
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Table I.22 Population Projection for Pune

Region
Pune Municipal Corporation
Pune Cantonment
Khadki Cantonment
Pimpri-Chinchwad Municipal Corporation
Rest of the PMR
Total Pune Metropolitan Region (PMR)

Population (Million)
2007 2011 2021 2031
2.97 3.34 4.40
5.63
0.11 0.12 0.13
0.14
0.12 0.12 0.13
0.15
1.42 1.74 2.75
4.10
0.70 0.79 1.07
1.39
5.31 6.11 8.48 11.41

Housing Stock and Its Composition
Given the present population, the housing stock in city is estimated around 12 lakh; 40% of
which are slums/traditional houses and hence not relevant to SWH market. The balance 7.2
lakh units, according to trade/official circles, are evenly divided between independent
housing and apartments. Given population projection, 4.7 lakh households are expected to be
added over 2011-21 period. 40% of this is estimated to be too low-end to acquire SWH.
Thus, SWH- relevant addition will be 2.82 lakh. The split-up between independent housing
and apartment, so far as the addition is concerned, will be 1:4.
Action Plan
A Builder’s Guide to SWH
The guide will educate the builder about SWH product, standards, installation and provide
useful tips to ensure performance. It will also have the content necessary to facilitate sourcing
and enhance SWH sourcing efficiency of builder.
In addition to the guide, there is a need to organize a workshop for owners/project managers/
purchase managers/ finance managers in the real estate business to impart understanding
referred to under the guide and to collect experiences/insights from the real estate developers.
The Guide should follow the workshop so that it addresses the issues which come up at the
workshop.
Extra Subsidy for Trial Building in Apartment Complex
If an existing apartment colony consists of multiple buildings, the colony sometimes is
inclined to try out a common system in one building. The installation of SWH in other
building depends on the experience at the trial building. It is a half-ripe market. There is a
case for special incentive for the first or trial building; say, 40% subsidy. Rather than
introduce a continuing scheme, MNRE/MEDA can introduce a scheme for first 50 buildings
(1500 families) in Pune. The additional financial burden for MNRE/MEDA will be Rs. 30
lakh. It is likely to create a positively heightened environment for old apartment buildings at
Pune.
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Monitoring and Development Project for Apartment Segment
For apartment buildings, there is the issue of guidelines for SWH product-features, sizing,
distribution and installation. Simultaneously, there is the issue of management of common
SWH system- supply hours, maintenance, avoidance of wastage, etc. Already, supply hours
are being restricted. There is a need to launch a monitoring-cum-learning project around
common SWH systems at Pune because Pune possesses the densest base of common systems.
The project will entail the following.
 Select 10 common SWH systems at Pune. These systems will be representative of
building height, occupant-profile and SWH product-standard
 Monitor to the SWH performance in terms of selected techno-organizational
parameters over a period of one year.
The monitoring –cum-learning programme should incorporating installation of monitoring
device, e.g., BTU meter. A local/regional agency should carry out the selection and
monitoring work with assistance from the management committee of concerned buildings,
builders and SWH- suppliers. The learning is expected to be useful for all stakeholders in the
context of promotion of common SWH system market at Pune as well as other cities.
Developer to Be Made Channel Partner
There are real estate developers at Pune, who can be expected to buy 1000 m2 upward SWH
capacity/year. MNRE can consider making such developers channel partners to the extent of
issuing sanction in principle. The subsidy can be disbursed directly to the developer
following installation and its verification by MEDA. Given the feedback, the satisfaction
level among users of common SWH system was low until a few years ago. Thanks to
collective learning, it is improving.
Bank Credit for Old Apartment Buildings
Availability of bank credit to existing housing societies can open up the market in old
apartment buildings. Most of the housing societies have fixed deposits and the loan can be
given against these fixed deposits.
A decent (say, 75%) of building occupants opting for SWH
 Presume 40 members, 30 interested in SWH, 3750 lpd system, a system cost of
Rs. 4 lakh. Subsidy, of Rs. 1.2 lakh; term-loan of Rs. 2.4 lakh and member
contribution of Rs. 0.4 lakh (Rs. 1400 per member)
 The municipal property tax rebate will be Rs. 250 per year (5% of Rs. 5000). A
member, thus, pays, Rs. 1400 upfront and an extra annual maintenance charge of
effectively Rs. 1750 for five years. One will not have to make effort to convince
him about payback proposition.
 Presume that the committee does not possess fixed deposit or is not in a position
to offer it as security. Any member individual member, on behalf of the colony,
will become a loanee and other members will join as guarantors for a loan of Rs.
2.4 lakh
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In terms of potential, presuming 20% penetration, it is Rs. 50 crore business for a bank. There
is a need for concerted action in this behalf.

5. Nagpur
Location and Connectivity
Nagpur is situated at the latitude of 21' 9' North and Longitude 79" 6' East, The ground level
variation in Nagpur ranges from 305 m to 347.5 m above mean sea level (MSL).
The key distances are
 Pune
:880 kms
 Mumbai
: 863 kms
The National Highway No. 7 links Nagpur to Mumbai National Highway No 9 connects it to
Pune. It is partly four laned. There is excellent rail connectivity.
Weather
Nagpur has a composite climate from 5°C in winter to 47°C in summer. The annual average
rainfall at Nagpur is 995 mm.
Economy
Nagpur is the commercial capital of Vidharbha region of Maharashtra. Its economy received
a setback in the wake of Vidarbha being merged into Maharashtra but it has long since
recovered.
There has occurred significant industrial growth at Nagpur; Butibori and Hingona being the
major industrial estates. Engineering and textile dominate the industrial structure. The
following industry groups have noticeable presence at Nagpur.














Synthetic Yarn
Wollen Yarn
Texturising
Fabworth
Industrial Oxygen
Foundry
Transmission Tower
Automotive
Consumer Durable
Refractory
Re-Rolling/Cold-Rolling
Luggage
Healthcare
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: Indorama
:Texprint Overseas And Woolworth
:Moraraji Mills
: Textile Processhouse
: Nijon, Neo
: KEC
: Mahindra & Mahindra, Hyndai, Bajaj
: Videocon, Voltas
: ACC
: Abhishek, Sharda, Nippon Denro
: VIP
: Vicco, Ajanta Toothbrush
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There exists a food park and a textile park is under establishment. It is the regional hub of
cotton and soyabean trade. It has also made a beginning on IT front. The multimodal
international cargo hub being developed at Nagpur is likely to make a decisively positive
impact on its economy.
City Design
At Nagpur, there are two major hillocks, one located in western part called 'Starkey Point and
Seminary Hillock' and the other-centrally located- is called 'Sitabuldi Fort Hillock'.
The city consists of 130 wards, divided into ten zones.
Existing Installation
The gross estimate of existing installations is 20 lakh lpd. The breakup is as follows.
Table I.23 Existing SWH Installations in Nagpur

Size (lpd)
100 to 150
200 to 250
300 to 500
500 upward
Total

No of system
8,000
2,000
1,000
200
11,200

LPD
10,00,000
4,50,000
4,00,000
1,50,000
20,00,000

%
50
22
20
8
100

There are nearly 11000 residential installations. The share of non-residential sector is 10.5%.
The estimate is as follows.
Table I.24 Non Residential Installations in Nagpur

Category
Hotel
Hostel
Hospital
Other
Total

Users
100
150
50
50
350

Average
Capacity (lpd)
1,000
600
200
200

Total Capacity
(lpd)
1,00,000
90,000
10,000
10,000
2,10,000

Recent Year Growth
This is estimated at 3 lakh lpd. The trade reports 20% year-to-year SWH sale growth in
recent years. It looks forward to a steady growth.
Primary Survey: Key Findings
The survey covered the following.
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Table I.25 Survey Size and Categories in Nagpur

Category
Residential
Hotel
Hospital
Hostel
Total

SWH Users
10
2
5
3
20

Non-Users
20
5
10
5
40

Total
30
7
15
8
60

The key findings are as follows.
Residential Users: 10
 Average family size
 ETC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Load shedding
 Environment
 Satisfaction with SWH
 Full
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH

: 5.5
: 100%
: 225 lpd
: 60%
: 10%
: 286
: 100%
: 70%
: 30%
:100%

: 4.85
:35%
:15%
:50%
:45%
:15%

Non-Residential Users
 Hotel :2, Hospital 5 and Hostel :3
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
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: 44
: 72%
: 100% FPC
: 51 lpd
:100%
:100%
: 15
: 100% ETC
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SWH capacity per bed
Backup for SWH in hospital
 Electric Geyser
 LPG Geyser
 LPG Stove
Average Hostel bed capacity
SWH type in hostel
SWH capacity per bed
Backup for SWH in hostel

Non-Residential Non Users
Hotel: 5, Hospital : 10, Hostel 5
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels






Considered SWH
Reason for not installing SWH
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH





Average bed size of hostels
Hot water requirement/room of hostels
Water-heating arrangement in hostels




Considered SWH
Reason for not installing SWH

: 18 lpd
:
: 40%
: 40%
: 20%
: 155
: 66% ETC
: 20 lpd
: Electric Geyser

:27
:27 lpd
:Biomass (60%)
: Electric Geyser (40%)
: 60%
:60% (costly)
:15
:17 lpd
: Electric Geyser (40%)
: LPG Stove (50%)
: LPG Geyser (10%)
: 30%
: Costly (30%)
Technical Feasibility (10%)
:43
:19 lpd
: Biomass (40%)
: Electric Geyser (60%)
: 40%
:10% (costly)

Caselets: A Summary
We did the following caselets
 World-class, small ayurvedic hospital
 Childcare hostel
 A hostel for 60 girls
 A 35 student hostel
 200 student hostel
 A home cum 5 room hostel
 22 room hotel
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1. There is an ayurvedic hospital consisting of 8 rooms, family accommodation for the
doctor couple and three treatment rooms with attached bathrooms. Its clientele is
upscale-wealthy Indian, NRI‟s, and foreigners. It has installed 1500 lpd (750 lpd x 2
FPC) SWH system. It has set up a water softerning facility. It follows through inhouse practices in terms of cleaning and maintaining the system. It also uses SWH
water in the kitchen. It has not spent a single rupee on maintenance since it installed
SWH in 2005. It uses well water but water is softended before use. It is almost a
“model” installation.
2. In contrast, there is a children‟s hospital-cum-residence. The owner made an error in
terms of product-selection and size-selection. He installed 250 lpd system and
expected it to cater to 15 persons. There was damage to glass tubes and tank leakage.
The supplier did not fix these problems. He availed of loan from Syndicate Bank.
There is neither subsidy nor property tax rebate. Another supplier has asked for Rs.
3000 repair it but the owner is inclined to replace it. This is a case of how not to go
about selecting and using SWH.
3. There is a hostel-chain (5 hostels). We visited one of the hostels ( New Mansi) where
they have 2000 lpd SWH to cater to 60 girl students, though the number of bathrooms
is 12. This is the fourth hostel in the chain where they have installed SWH. They
have, over the years developed SWH-upkeep and supply-management practices which
ensures effective SWH performance. During winter, hot water is supplied from 6 am
to 2 pm. In summer, they cover the system with sack and use hot water for mopping
and clothes washing. They get it serviced before the onset of winter. The experience
of this chain needs to be shared with other hostels.
4. Amit Ratnaprakash is a family (6 members) run hostel for 35 students. There are, in
all, 11 bathrooms. The owner switched over from LPG geyser to SWH in 2007. He
evaluated proposals from four dealers and bought 350 lpd FPC system. He tried and
failed to get bank loan. The SWH is used round the year. However, they have to use
LPG geyser for almost 30 days in a year. The maintenance spend works out Rs. 300
every 1 ½ years.
5. There are numerous small, informal hostel at Nagpur. Sagarika is one of these. The
family (6 members) provides hostel accommodation to 10 students (five rooms). The
owner is happy with 250 lpd SWH. It is in operation for six years now. There is an
electrical backup which is used 15 days in a year. He spends Rs. 300 per year on
maintenance. He has not availed of loan or property tax rebate.
6. Priya Darshni is a 200- student-strong hostel. There is ground plus two floors. They
possess 3000 lpd FPC system. While there are 85 rooms, there are 15 bathrooms.
They have restricted hot water supply from 6 am to 11 pm. They receive adequate hot
water on all days except 20 in a year. They are a chain of hostels and hence familiar
with SWH upkeep. They spend Rs. 1000 on maintenance every year before winter.
7. Rama is a 22-room hotel. It was not designed to be a hotel but mid-construction
market developments forced the promoter to abandon the mall plan and make it a
hotel. It is a ground plus two storied structure. They bought a national brand of SWH
of 1000 lpd capacity. They were aware that their plumbing is sub-standard. It has been
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two years since SWH was installed. They are not getting hot water. The supplier
blames the plumbing. New plumbing requires hotel closure; which is too expensive.
So, they have decided to rely on electric geysers now.
In the hostel segment, the norms in terms of number of hot water points per person as well as
SWH capacity per person vary considerably.
Nagpur Market: Major Observation
Awareness
Nagpur market, in terms of awareness, has reached the take-off stage. SWH dealers no longer
are required to do concept-selling. The emphasis now is on techno-commercials- ETC vs
FPC, product standards, price, warranty etc
Policy
Nagpur Municipal Corporation (NMC) has promulgated a compulsion policy in respect of
SWH for residential as well as non-residential sector. However, it has not made any
significant effort to implement the policy. The outlook for NMC implementing the policy in
near future is not promising. NMC has also introduced 10% municipal property tax rebate in
respect of residential/non-residential properties on which SWH is installed. However,
awareness among SWH users, of this policy is negligible. NMC has not given any publicity
to the rebate policy. It has not introduced any assessee- friendly procedure to extend the
rebate benefit. Typically, the assessee is expected to visit the tax department office and
submit a special application (no format specified) along with a copy of the invoice. NMC
does not, by and large, verify the physical existence of installation. The duration of rebate
benefit-three years- is considered rather short by the SWH trade
Focus on Independent Housing
The SWH market, so far, has remained focused on new independent housing. It is the new
bunglows/row houses which have hitherto formed the mainstay of SWH market. There are
estimated 2.5 lakh bunglows/teneaments/row houses at Nagapur and over 4% of these
possess SWH.
Apartment Market for SWH
The SWH demand from the new apartments is rapidly emerging. There are approximately 30
apartment buildings fitted with SWH. Some apartment advertisements issued by developers
include SWH as one of the important features. Thus, new apartment segment market is ripe.
Demand from Old Housing
The demand from old housing is weak and is limited to old independent housing. There does
not exist any old apartment fitted with SWH. The trader believes that if they cannot sell to the
developer at apartment construction stage, it is too difficult to sell to the joint management
committee of an apartment building.
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Bank Loan
Bank-loan has played a significant role in building SWH market at Nagpur. In the residential
sector, 70% of business, it is believed, entails soft-term bank-loan. There are two banks
which account for over 90% of SWH portfolio at Nagpur- Nagrik Sahakari is the leader in
SWH business; Shikshak Sahakari is quite active. The nationalized banks remain reluctant to
extend SWH-loan.
The details of SWH loan are as follows.
Table I.26 Bank Loan Provided by Banks in Nagpur
Number
Capacity
of
Year
lpd Proposal
Nagpur Nagrik Sahakari Bank Ltd
2006-07
2,07,700
967
2007-08
1,90,340
826
2008-09
1,05,625
507
2009-10
97,320
471
Sub Total
6,00,985
2,771
Shikshak Sahakari Bank
2007-08
26,525
129
2008-09
41,225
209
2008-09
21,775
108
Sub Total
89,525
446
Grand
Total
6,90,510
3,217

Collector
Area m2

Amount
of Loan
Disbursed
Rs. (lakh)

Interest
Subsidy
Claimed
Rs. (lakh)

Process
Fees
Claimed
Rs. (lakh)

Motivator's
Incentives
Rs. (lakh)

3,658
3,383
2,012
1,861
10,914

230.25
210.45
113.73
106.73
661.17

38.20
33.91
16.46
16.23
104.80

1.93
1.65
1.01
0.94
5.54

3.66
3.38
2.01
1.86
10.91

508
795
405
1,708

28.33
42.58
22.55
93.46

4.23
6.49
3.44
14.16

0.26
0.42
0.22
0.89

0.51
0.80
0.41
1.71

12,622

754.62

118.96

6.43

12.62

It is clear that bank-loans have contributed considerably to SWH market. However, there is a
sizeable section of SWH- loanees at Nagpur who would have gone in for SWH even in
absence of loan. Add to this 30% of the market which did not avail of loan. The Nagpur
market, it appears, is not as critically dependent on bank loans as, say, Nashik market.
Model for SWH Loan
The growth of SWH-loans at Nagpur can be ascribed to the loan-distribution model followed.
There is a single SWH dealer who carries out virtually 100% of loan-distribution. He has
worked out an informal tie-up with the two banks. The dealer in question secures loan not
merely for his SWH-customers but also those of selected other SWH-dealers. The other
dealers ask customers regarding interest in loan and direct loan-interested customers to the
loan-distributor dealer for the limited purpose of bank-loan. The loan-distributor dealer
undertakes complete paperwork for the customer and collects post-dated cheques in his
favour. He charges a percentage of loan as the service-fee and customers/other SWH dealers
do not appear to grudge this. For the loan distributor SWH dealer, the service charge is as (or
more) important revenue stream as the SWH sale.
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There are SWH dealers who enter/exit SWH business rather quickly and are, therefore, not
equipped to look after installations. The loan-distributor dealer stays away from such dealers.
He acts on behalf of established and stable dealers because non-functioning or unattended
SWH is a major reason for not paying EMI. The arrangement underscores the facts that just
as banks shy away from SWH-loan business because of its low-ticket retail character (and
hence unaffordable transaction cost), the SWH dealers also stay away from it for a similar
reason. A loan-distributor who consolidates proposals and processes a large volume of
loans/years makes sense.
Demand for Hot Water
Notwithstanding harsh summer, Nagpur residents have a hot water bath for 8 months/year.
The strong demand for hot water is a major reason for demand buildup.
Supply Condition
The other reason is supply condition. There are manufacturers/dealers who have made
persistent effort to develop the market for over a decade now. They advertised, did conceptselling. The efforts are now yielding a result. The impact of these efforts is particularly clear,
if we consider the fact that Nagpur market has grown despite lack of any worthwhile policy
support.
Primacy of Independent Housing
The primacy of independent housing impacted SWH demand positively. Every 7 out of 10
new dwelling units at Nagpur, until a few years ago, used to be independent house and even
now the share of independent house is believed to be not less than 30%.
Advent of ETC
The advent of ETC made a clearly salutary impact on SWH market. Several
manufacturers/dealers have closed ties with source in China.
Power Position
Nagpur suffered from load-shedding particularly in winter, until a few year ago. Now, the
problem has eased. But it contributed to demand buildup at an important juncture in SWH
life-cycle and the momentum endures.
SWH in the Hospital Segment
The private hospital segment at Nagpur, it is generally felt, goes in for relatively sub-standard
product and subsequently remains dissatisfied with SWH performance. There is a particular
need to educate this segment on product-standard which can be done through appropriately
titled guide and workshop.
SWH in Hotel Segment
It is the mid-sized hotels which have adopted SWH. Among small, budget hotels, wood-fired
boiler is popular. The hoteliers are influenced by the capital cost of wood-fired boiler. For
instance, the cost of acquiring a wood-fired boiler delivering 2000 lpd of hot water every day
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is Rs. 60000 and the annual cost of wood is Rs. 55000. If we add wood-handling, storage and
boiler maintenance cost, the annual recurring spend is not less than Rs. 65000. Apparently,
SWH payback will not exceed 5 years. It is education and low-cost credit which will swing
such customers in favour of SWH.
Customer Dilemma
The choice between FPC and ETC is a major area of decision- making for the customer now.
The knowledge in this behalf is inadequate and there is a need to fill the gap.
Selling Method
While personal reference remains the pivot for achieving sale, the dealers have deployed
considerable field sales-force. The force visits under-construction sites and generates
inquiries. From a buyer angle, it is a favrourable position because he gets a sales-call from a
couple of dealers and hence an opportunity to discuss/negotiate the best proposition.
Compared to other cities, there is considerable fieldwork based selling at Nagpur. The market
is now dominated by ETC sale. The dealers at Nagpur put in a fair amount of effort. It is
common for a prospective customer to be taken to an existing installation and shown its
working.
ICLEI Demo Centre
There is in existence ICLEI demo centre on various solar technologies. The centre attracts
visitors and reportedly generates 500 SWH inquires/year.
Capital Subsidy for SWH
The SWH dealers at Nagpur are not unfavourably disposed towards the capital subsidy for
SWH. However, they apprehend that the scheme-operation will be marked by resourceconstraint and timeline slippage.
Area and Demography
The present Nagpur Municipal Corporation (NMC) area is 217 sq.kms. The city (NMC)
population in 2001 was 20.48 lakh. The decadal growth of population during is as follows.
1991-2001
2001-2011*
2011-2021*
*Estimated

: 26.10%
:38.47%
: 27.22%

Non-Residential Sector: The Potential Market
There are 100 hotels/guesthouses having 2200 rooms. Based on piecing together of data from
NMC and Medical Association, our estimate of hospital is 2500 beds. There are estimated 25
professional course colleges. In addition, there are 13 residential schools. The hostel
population at Nagpur is estimated at 8000.
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Present Penetration of SWH: Non-residential Segment
The position is as follows.
Table I.27 Present Penetration of SWH in Non-residential Segment in Nagpur

Sub-segment

Norm

Hotel
Hospital
Hostel/other
Total

60 lpd/room
30 lpd/bed
30 lpd/bed

Room/
Bed
2,200
2,500
8,000

Potential
(lpd)
1,32,000
75,000
2,40,000
4,47,000

Existing SWH
(lpd)
1,00,000 (76%)
10,000 (13%)
1,00,000 (42%)
2,10,000 (47%)

Housing Stock and composition
The available information is as follows (2008-09).
Table I.28 Housing Stock Data of Nagpur

Zone

Residence

1
2
3
4
5
6
7
8
9
10
Total
%

60,807
30,419
62,948
16,703
50,430
21,999
31,938
68,755
58,481
39,378
4,41,858
86

Non
Residence
8,075
4,290
4,916
6,271
5,804
10,606
6,566
12,135
5,559
5,197
69,419
14

Total No of
Properties
68,882
34,709
67,864
22,974
56,234
32,605
38,504
80,890
64,040
44,575
5,11,277
100

We could not get a type-wise breakup of housing stock. However, the trade assesses it as
follows.
The building stock estimate is as follows.
 Bunglows/tenements
40%
 Row houses
30%
 Apartment s
20%
 EWS/LIG housing
10%
We expect 15500 housing units to come up annually over 2011-21 period. 20% of these are
expected to be independent, while rest will be apartments.
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District Profile
Table I.29 District Profile of Nagpur

Area (sq km)
Population
Urban Population (%)
Population density (sq.km)
Average annual growth in population (1991-2001)%
Rural
Urban
Household size (per household)
Market size (Rs. Crore)
Per capita income in urban areas (Rs)
Per capita income in rural areas (Rs.)
Important Towns (largest three)
Nagpur (M.Corp)
Kamptee (M CI)
Umred (M CI)
Primacy of largest three towns vis-à-vis urban population (%)
House type (%)
Permanent
Semi-permanent
Temporary
Household size (per household)
Total inhabited village
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9,802
45,21,073
65.51
461
1.40
2.50
5
13,860
49,161
25,304
20,52,066
84,344
49,577
26
48.7
35.7
15.3
5
1923
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6. Nashik
Location and Connectivity
Nashik is located in north-western part of Maharashtra (longitude 73o 16 and 75o latitude 19o
33‟ and 20o 53 north). It is 1968 ft above sea-level. The key distances are
Mumbai
: 180 kms
Pune
: 202 kms
Mumbai –Agra NH3 and Nashik –Pune NH 50 pass through Nashik. The construction of
Mumbai-Nashik 4-lane Highway, the Golden Triangle Project Connecting Mumbai-NashikPune and Nashik Rail Terminus are expected to accelerate the growth at Nashik.
Weather
The climate is the city is warm and pleasant. The average maximum and minimum
temperatures recorded over the last few years are 31.5 deg C and 17.6 deg C respectively.
Annual rainfall average is 703 mm.
Economy
Nashik is the fourth largest urban agglomerate in Maharashtra. It now forms a developmentcentric golden triangle, viz., Mumbai-Pune- Nashik
Its economy is marked by strong industrial growth. There are 7896 small-scale industries and
174 medium/large industries. The highlights of industrial growth are







Such public sector enterprises as Hindustan Aeronautic Ltd (MIG aircraft
production), National Treasury Printing Press and thermal power plant.
Large private engineering enterprises- Mahindra (auto), Bosch (auto), L&T,
Cromption Greaves, Jindal Steel, Kirloskar, IBP
Front-rankign luggage enterprises, e.g., VIP
Leading pharma companies- Glaxo Smith Kline, Fem, Matrix Lab
Tyre companies e.g., CEAT
Coca Cola

Thanks to the local grape crop, Nashik is the wine industry capital of India. There is
floriculture and agro-processing focused on onion, grape, tomato and strawberry. It is an
education hub in north Maharashtra. Nashik is a Hindu pilgrimage destination. There is
Kumbh Mela held every 12 years. In respect of Kumbh Mela, it is on par with four other
Indian cities. Each Kumbh Mela triggers a large public investment for upgrading
infrastructural facilities and connectivity. Reasonable land-price, picturesque surrounding and
pleasant climate have combined to make it an attractive real estate option, particularly for
Mumbai and Pune businessmen. While manufacturing is a key driver of Nashik economy,
real estate, trade and services and tourism are important components.
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City Design
The city consists of 87 wards, divided into six zones.
 Satpur
 Nashik West
 Nashik road
 Nashik East
 New Nashik
 Panchvati
Satpur is industrial and low-income housing zone. Nashik west is a substantially upscale
residential zone. Nashik Road and Nashik East are, in terms of economic character, mixed
neighbourhood zones. Panchvati zone is characterized by old housing and commercial
establishments. Half of New Nashik properties are CIDCO-built. CIDCO delivered a oneroom-kitchen-toilet residential unit with some open space. The owners/transferees have
added a room and built another floor on top of it. It remains almost low-end housing. Most of
the construction in this zone has happened in the past 3 to 4 decades and comprises individual
houses and multistory apartments.
Existing Installations
Based on interaction with SWH-manufactures and dealers, we have developed the following
estimate of existing residential/commercial/institutional capacity (excluding industrial).
Table I.30 Existing Installations in Nashik

Size (lpd)
Up to 200
200 to 500
500 upward
Total

No of system
8,000
500
200
8,700

LPD
14,00,000
1,75,000
2,00,000
17,75,000

%
79
10
11
100

There was emphasis, in the residential sector, on 200 lpd system but in recent years, the
popular size is getting lowered. There are estimated 200 non-residential installations. The
estimate is as follows.
Table I.31 Existing Non Residential Installations in Nashik

Sub-segment
Hotels
Hostels
 Large
 Small
Hospitals
Others
Total

Users (No)
35

Capacity (lpd)
50,000

20
50
60
35
200

1,00,000
20,000
30,000
25,000
2,25,000

The residential sector accounts for 87.3% of the present installation.
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Recent Year Growth
There is buoyancy is SWH market. The reasons for growth are as follows.
 Extension of low-interest loan for SWH
 Boom in housing construction industry
 SWH product life-cycle entering the growth phase (in the wake of customerexposure, customer-experience and supply-chain growth over several years)
The annual estimate of sale varies from 4 to 5 lakh lpd. We take it at 4.5 lakh. The trade
expects 30% to 50% year-to-year growth for next 5 years (2011-15).
Primary Survey, Stakeholder Interaction and Caselets
We carried out primary survey among 41 users and non-users of SWH.

Table I.32 Sample Size and Categories in Nashik

Primary Survey
Residential

SWH-Users
20

Non-Users
21

The residential users and non-users have reported the following.
Residential Users: 20
 Average family size
 ETC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Environment
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 21
 Family size
 Water-heating
 Electric geyser
 Centralize electric geyser
 LPG Geyser
 LPG Stove
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: 10%
: 152 lpd
: 55%
: 10%
: 271
: 100%
: 70%
:90%
:10%

: 4.5
:5%
:5%
:43%
:48%
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 Biomass
Aware of SWH

:5%
:43%

Stakeholder Interaction
This brought out the following.
 The builders voiced need for a low-cost SWH
 The builders/architects have reported active recourse to SWH in hostels- Girls‟
Hostel- Kalpana Nagar, Brahma Villey College Hostel
 There is a 32000 lpd installation at Shirdi Sansthan, Nashik
 SWH dealers report four-fold growth in annual SWH sale, compared to 2005
 NMC officials harbour reservations regarding common SWH system for
apartment buildings.
Caselets
We have carried out the following caselets on SWH-users
 Common apartment-based system: Prathmesh Rsidency
 22-room hotel: Sebale
 32 – room hotel: Surya
 18-bed hospital: Rudra
 45-bed hospital : Nashik Hospital
 Informal Private Hospital: NG Sonule
1. Pratmesh Residency Apartment: There is absence of enthusiasm on the part of
builders for installing common SWH systems in apartments. SWH installation under
the case done by us materialized because of SWH-dealer was, to some extent, himself
the builder. A national level SWH manufacturer has tried hard and sold three common
systems. Under the given case, there are 8 apartments on 4 floors. The building was
completed in 2007. SWH was installed in 2008. It is 750 lpd ETC systems. There is
electric backup. The system came from a Banglore-based manufacturer. There are 20
bathrooms. SWH is connected to all bathrooms and the kitchen. The manufacturer has
given 5 year warranty. The occupants receive- SWH water for 10 ½ months; they
have to rely on the backup for 1 ½ months. The occupants did not participate in
decision-making on SWH. It was provided by the builder.
2. A 22-room hotel is operating 800 lpd FPC system since 2000. It possesses 9 kw
electrical backup. It financed SWH system completely on its own. It draws water
from SWH for 10 months per year. The hotel is satisfied with SWH; including aftersale service (a charge of Rs. 250 per visit). Before SWH-installation, the hotel relied
fully on electric geyser. It believes that its annual electricity saving on account of
SWH is Rs. 50000/-; denoting a payback period of five year. It is happy with the 5years payback period. It is availing of municipal property tax rebate
3. A 32-room hotel has installed 2300 lpd FPC system since 2007 at a cost of Rs. 5 lakh.
It availed of low-interest loan from Cosmos Bank. There is 25 kw electrical backup. It
reports non-availability of hot water from SWH during the rainy season but, on the
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whole, is happy with it. It is not aware of saving on account of SWH because there is
no cost-benchmark is terms of pre-SWH position.
4. Rudra, 18 bed hospital has installed 300 lpd. FPC system since 2006 at a cost of Rs.
40,000/-. There is no back up. There are six bathrooms (common ward included)
connected to SWH. Seven beds in ICU do not have a bathroom. It availed of lowinterest bank-loan. It gets hot water from SWH for 350 days/year. The owner is
satisfied. However, he pointed out the following problems.
a. Need to throw away first two buckets of water (since it is cold) on the
occasion of first use during the day
b. Water not being adequately hot in winter
5. Nashik Hospital is a 45-bed hospital (including 11 beds in ICU). It is an 11-year old
hospital but SWH was installed early this year. It is 800 lpd FPC system. There is 2
kW back up but it is not used. The owner thinks electric back-up is unsafe (possibility
of electric shock, if there is no water) and expensive. The SWH cost is Rs. 1.5 lakh. It
is connected to 17 bathrooms. SWH performs well for 9 months. During the
remaining months, performance depends on cloud cover. There is low-interest bank
loan. In addition to bathrooms, they have provided four hot water points in the lab.
The annual maintenance expenditure is Rs. 1000/-. The hot water supply is regulated5.30 to 10.00am. The present system is a replacement. The owner believes that
hospitals deserve 50% subsidy and electric geysers in hospital should be banned.
6. NG Sonule runs an informal hostel for seven students. There is 200 lpd FPC system.
For backup, there is LPG geyser. There are two bathrooms. There is low-interest bank
loan. The owner avails of property tax rebate.
It appears that there is excellent recourse to bank loan among commercial owners of SWHand the availment of municipal tax rebate is also significant.
Nashik Market: Major Observations
Demand For Hot Water and SWH Awareness
Given weather, there is a 10 to 11 month demand for hot water at Nashik. Consequently,
producers/dealers concentrated on Nashik market long time ago. Consequently, there is
excellent SWH-awareness at Nashik.
Supply Condition and Customer-Preferences
There are 4 local manufacturers/assemblers of SWH. There are 15 active dealers. A good
proportion of players are now focused on ETC; though FPC does have noticeable presence.
The market is divided between quality-conscious and price-conscious segments. The qualityconscious segment is not wholly affluent. There are educated middle-class households which
demand and evaluate quality. On the other hand, price-conscious segment is not wholly
middle/low-income groups, e.g., owners of most private hospitals are price-conscious.
Unique, Shri Solar, Sharda , Maruti and Tata BP are the active players at Nashik.
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Bank Loan
This is the main driver of demand for SWH at Nashik. Around 80% of the SWH sale to
residential sector is loan-dependent. The prosperous customers also avail of loan; once they
learn that interest is 2% p.a.
Jalgaon Janta Sahakari Bank (JJSB) is most active on SWH-loans. Nationalized banks and
Bank of Maharasthra are passive. JJSB is active reportedly because it is an upcoming bank
and is keen on expanding its customer-base-saving accounts, term-deposits, etc and SWHloans bring customers within its fold. A sizeable proportion of SWH loans are against termdeposit certificates. There are section-retirees, self-employed, etc- which cannot establish
income evidence to qualify for a loan and such section avails of concessional rate SWH-loan
against term deposit certificates.
Value Proposition
At Nashik, this is derived largely from the bank loan. The SWH dealers contrast monthly
expenditure on account of water-heating-typically Rs. 200 to Rs.250 - against equated
monthly instalment of, say Rs. 350- in respect of SWH-loan. They put emphasis on the fact
that the EMI is largely covered by such saving and beyond the 5-years EMI period, SWH-use
is free. There is reportedly in vogue some measure of over-invoicing to help the customer
avoid all/most of 15% margin contribution. This heightens EMI-from-monthly-fuel billsaving proposition.
Attention to Mid/Low-end Market
Nashik dealers have focussed on cost-conscious mid-end or evenly slightly low-end market.
The bank-loan/EMI comes in handy in respect of this segments. The owner of a new dwelling
unit costing, say, Rs. 15 lakh or that of an existing unit costing Rs. 10 lakh is a clear prospect
for SWH at Nashik. Half of New Nashik properties are CIDCO-built. CIDCO delivered a
one-room-kitchen-toilet residential unit with some open space. The owners/transferees have
added a room and built another floor on top of it. It remains almost low-end housing.
However, many owners of such houses have acquired SWH.
There has been excellent deepening of the market at Nashik.
Local Economy
The local economy is performing well and growing disposable income has contributed to
SWH market-growth. East Nashik is dominated by government/quasi-government employees
and teachers. The pay-scale revisions in recent years have helped SWH market. West Nashik
is peopled significantly by businessmen and professionals whose income, on the whole, is on
a growing curve- a clear positive for SWH market. Panchvati or old Nashik is a commercialcum-residential zone of low relevance for SWH market. New Nashik (CIDCO dominance)
may not have prospered adequately but the value proposition, in this particular case, has
helped SWH market (discussed under 8.5).
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Selling Methods
The selling methods, to some extent, are derived from bank-credit, a major catalyst for SWH
market. The SWH-owners pass on contact details of friends/relatives who are potential
buyers of SWH. The SWH dealer strives to convert these prospects into customers and the
detail-providing SWH-owner is rewarded, depending on the business secured by the dealer.
The reward, typically, is in the form of dealer paying EMI on behalf of the referenceprovider. An SWH-owner, thus, saves on one or multiple EMI‟s, depending on how many
references he passes on to the dealer and, out of these, how many SWH-orders materialize.
There are approximately 50 plumbers at Nashik who work as SWH-market facilitators. They
have informal and loose tie-up with SWH dealers. On near completion of a building, the task
of laying the plumbing line is carried out. The plumber engaged in such work alerts the
SWH-dealer that the time is ripe for striking SWH-deal with the building owner. In return,
the plumber gets SWH-installation work from the SWH-dealer.
Common System for Apartments
This is a major challenge at Nashik. Most SWH manufacturers/dealers take a dim view of
prospects from this segment. The absence of compulsion policy, real estate players‟
perspective on SWH, initial reaction of users to common ownership and business model of
SWH dealers combine to thwart the development of common system market.
For the real estate developer, SWH is an optional and the investment comes up at the end of
the project, by which time he is focused fully on marketing and is low on funds that can be
invested. SWH is not compulsory. So, the developer does not wish to load his housing unit
with SWH cost. The developers, of course, have not made any worthwhile effort to offer it as
an important value-add feature. The SWH-dealer apprehends that the developer, given a
relatively big-ticket order, will squeeze him into a low-profit price deal. He reckons that
profit from selling, say, 4 individual systems, of 125 lpd is same as selling a 25 family
common system of 3000 lpd. There is credit-cum-recovery problem vis-à-vis developer.
Next, the dealer must attend to complaints/grievances from 25 families (rather than 4) for the
life of SWH. He views individual system sale far more favourably than common one.
In fact, an SWH dealer has sold seven individual systems in an apartment building consisting
of eight apartments. If it is a luxury apartment, the owners do not seem to grudge extra
expenditure on account of individual (rather than common) system.
Loan for Common System
The common system, for practical purpose, does not qualify for a bank-loan. The builder
does not get a loan for installing it. The apartment-buyer does not get loan because he does
not own ( the common) system. In a bank-loan-driven market, absence of credit is a
dampener for growth of common SWH system market.
SWH Sale to Old Housing
Nashik reports brisk demand from old housing. The house-owner, typically, considers LPGgeyser versus SWH. The former costs Rs. 4000/-. The SWH dealers put emphasis on
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monthly spend on LPG, rising price of LPG, occasional shortage of LPG, illegality of
domestic LPG for geyser purpose and absence of low-interest bank loan for gas-geyser. The
bank-loan, absence of margin (if over invoicing) and absence of recurring expenditure tilt
scales in favour of SWH.
Policy
The contribution of policy to growth of SWH market at Nashik is rather negligible. SWH at
Nashik is compulsory for new commercial buildings of specified type, e.g., hotels, hospitals.
It is not compulsory for residential buildings. Thus, almost 90% of market is untouched by
compulsion. SWH sale on account of new hotels, hospitals and specified establishment is not
significant because annual increment to these categories is limited.
The policy recommends SWH for guest-houses, barracks, canteens and hostels but the
recommendatory content is of little practical consequence.
Nashik Municipal Corporation (NMC) offers 5% property tax rebate to those who install
SWH. The property tax rebate, across cities, has been a rather low-key incentive. The
awareness among SWH- owners of property-tax rebate is low. There are around 400 SWHowners who have availed of property-tax rebate- approximately 5% of SWH owners.
Table I.33 Residential Properties Availing of Property Tax Rebate

Year
Satpur
Nashik West
Nashik Road
Nashik East
New Nashik
Panchvati
Total

2006-07
48
92
31

2007-08
83
56
80

2008-09
75
94
87

2009-10
43
58
107

2010-11
27
28
52

109
69
349

106
91
416

80
127
463

45
173
426

18
1
126

NMC is contemplating enhancement of rate of property tax rebate from 5% to 10%. The
Executive Officer-Electrical is responsible for implementing SWH-policy. Some of those
responsible for SWH-policy within NMC have reservations about SWH-efficacy during
winter. They also do not have confidence in its suitability for apartment buildings.
Water-Quality and Water Shortage
The water-quality at Nashik is good, enabling satisfactory performance of SWH. There does
not prevail any water shortage.
Power Cut
There is power cut in winter morning. The impact of such cut on SWH demand is limited. It
generates some demand from existing, prosperous households. The SWH demand from new
housing is influenced little by the power-cut. Likewise, many middle/low-income existing
households opt for gas-geysers rather than SWH because of power-cut.
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Area and Demography
There is Nashik Municipal Corporation (NMC); whose area admeasures 259 sq.kms. The city
(NMC) population in 2001 was 10.77 lakh. Under JNURM, the population projection is as
follows.
Table I.34 Population Projection for Nashik

Decade
2001-2011
2011-2012

Population
17,50,000 (2011)
25,99,672 (2021)

Decadal Growth%
62.45%
48.55%

In demographic terms, Nashik is clearly on accelerated growth track.
Non-Residential Sector: The Potential Market
There are 69 hotels/guesthouses having 1800 rooms. Based on piecing together of data from
NMC and Medical Association, our estimate of hospital is 150 (2000 beds). There are
estimated 25 professional course colleges. In addition, there are 13 residential schools. The
number of students in hostel population at Nashik is estimated at 8000. This is spread over
300 hostels.
The position is as follows.
Table I.35 SWH Potential Non-Residential Sector Market

Sub-segment
Hotel (Room)
Hospital (Room)
Hostel (Bed)/other
Total

Nashik Norm
60 lpd/room
30 lpd/bed
30 lpd/hostelite

Rooms/
Bed
1,800
2,000
10,000

Potential
(lpd)
1,08,000
60,000
3,00,000
5,16,000

Existing SWH
(lpd)
50,000 (46%)
30,000 (50%)
1,45,000 (48%)
2,25,000 (48%)

On the whole, SWH penetration vis-à-vis potential is excellent (48%). In terms of growth of
non-resiential sector growth, we expect hostel, hospital and other establishment capacity to
rise in line with demographic trend; almost 50% over 2011-21 period. However, education
sector is fairly saturated and nearly half of the potential stems from hostel segment. In view
of this, we expect non-residential potential to grow by 30% (155,000 lpd) over 2011-21
period.
Housing Stock
According to information furnished by NMC, the number of residential properties covered
under municipal property tax is as follows.
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Table I.36 Housing Stock Data of Nashik

Year/Division

2006-07

2007-08

2008-09

2009-10

2010-11

Satpur
Nashik West
Nashik road
Nashik East
New Nashik
Panchvati
Total

26,776
27,922
29,556
30,136
31,168
22,375
23,215
23,496
25,262
25,588
37,562
38,090
41,455
42,364
46,310
40,623
42,934
45,400
47,446
49,402
46,562
49,670
52,486
55,082
58,132
40,410
41,434
44,017
46,838
50,109
2,14,308 2,23,264 2,36,410 2,47,127 2,60,709

Res. Properties
As % of Total
89
78
84
78
80
85
0

If we compare 2010 population of approximately 16.72 lakh with officials estimate of
housing stock (implying 6.24 person per residential property), it appears that the average
household per property exceeds one and the vacancy factor is not high. The current new real
estate development trend at Nashik is 60% independent housing and 40% apartment style
housing. The SWH trade is focussed on 60% (independent housing) of the market. However,
the split-up between independent housing and apartment is changing in favour of apartments,
and over 2011-2021, 70% of the new housing at Nashik is expected to be apartment style.
SWH spread vis-à-vis apartment segment, therefore, is essential.
Action Plan
SWH Compulsion Policy
Given SWH- penetration level at Nashik, the city is ready for compulsory installation of
SWH. The home-owners, real estate developers and others are unlikely to resent compulsion.
The SWH trade has been lukewarm to marketing SWH to developers because, in absence of
compulsion, developers denote a not so promising demand. The compulsion policy, in our
view, will be the game-changer
Incentive for Developers
The focus, at Nashik, should shift to apartment buildings. MNRE, in this behalf, can
contemplate making some developers channel partners in the context of capital subsidy. It
should fix a minimum annual volume appropriate to city-size for such channel partner- 400
sq.mtrs per partner in our view. The bank-guarantee/allied safeguards may be retained. The
offer of capital subsidy directly to developers is likely to trigger strong developer interest in
common apartment-based SWH system and pave way for demand build up from the
apartment segment.
Campaign against LPG-based Geysers
LPG- based geysers are common at Nashik. Notwithstanding the legal position, the
households utilize domestic LPG cylinder to fuel these heater MNRE and public sector oil
companies need to mount a joint campaign to promote switch over from LPG geysers to
SWH. The campaign will highlight the following.
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Safety hazard of LPG water heater
Illegality of using LPG cylinder for water-heating and consequences
Concept of SWH
Capital subsidy and soft loan for SWH and the payback period

The campaign should be carried out during Sept-December period to maximize the impact.
City-Specific MoU with Banks
The criticality of credit to SWH market at Nashik denotes a risk of market-slump in case
bank-credit sags. The fact that SWH credit is driven mainly by one bank heightens the risk. In
order to mitigate the risk and to harness the market-potential, MNRE needs to enter into MoU
with selected banks under which banks undertake to provide soft loan for SWH. The banks
may declare some branches as focussed branch for SWH loan. In our view, there is a need for
tie-up with minimum three banks which, together, will extend annual SWH loans of
minimum Rs. 5 crores. The MoU‟s should be followed up by appropriate implementation.
A Dialogue with NMC
MNRE, the SWH trade and other stakeholder need to organize a dialogue with NMC for the
following purposes.





Sensitizing NMC to SWH suitability to apartment buildings and reliability in
winter
Expediting the hike in property tax rebate for SWH installation from 5% to 10%
Introduction of compulsory SWH policy
Publicity to municipal property tax rebate policy and introducing SWH-owner
friendly procedure for availment of rebate.
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District Profile
Table I.37 Districit Profile of Nashik

Area (sq km)
Population
Urban Population (%)
Population density (sq.km)
Average annual growth in population (1991-2001)%
Rural
Urban
Market size (Rs. Crore)
Per capital income in urban areas (Rs)
Per capital income in rural areas (Rs.)
Important Towns (largest three)
Nashik (M.Corp)
Malegaon (M CI)
Manmad (M CI)
Primary of largest three towns vis-à-vis urban population (%)
House type (%)
Permanent
Semi-permanent
Temporary
Household size (per household)
Amenities and infrastructural facilities total inhabited village

Greentech Knowledge Solutions

15,530
57,02,704
40.47
367
2.10
3.50
10,864
37,436
15,718
10,77,236
4,09,403
72,401
27
48.7
35.7
15.3
5
1,923
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7. Hyderabad
Location and Connectivity
Hyderabad is the capital of Andhra Pradesh. It is the fifth largest city in India.
Connectivity
By Air: Hyderabad is well connected to all major cities of India. A few international flights
also touch Hyderabad airport. By Rail: Secunderabad is well connected to all major cities of
India.
By Road: The city is easily accessible by road since it lies at the intersection of two major
national highways: NH 7 and NH 9.
Weather
Hyderabad typically has a hot summer with maximum temperature exceeding 40oC. Winters
are, however, mild and more tolerable. In the winters the day time temperatures are between
20o C to 24o C. South west monsoons sets in from June to September. There is plenty of
rainfall during this period and accompanied by high humidity. The average rainfall is 900
mm.
Economy
Hyderabad is one of India‟s most important economic centres and is also gaining quite a lot
of importance in the IT sector. The city is known for its booming IT and IT Enabled Services,
Pharmaceuticals and Entertainment industries. Many call centers, business process
outsourcing (BPO) firms, dealing with IT and other technological services were set up in the
last two decades making it one of the major regions for call center setups in India. The city is
the foremost destination for Microsoft Development Centre in India. The growth of
Hyderabad‟s economy is largely due to the software services. The city is sometime referred
to as “Cyberabad” owing to the presence of large numbers of IT Firms in the city. The
pharma and bio technology majors like Dr.Reddy's and Shanta Biotech have their
headquarters in the city. The state‟s industrial policy is very liberal for huge investments in
sectors like IT, Biotechnology and Pharmaceuticals. Traditional sectors such as textiles,
leather, minerals, and food processing are also being developed for high value addition.
Area and Demography
The present GHMC area is 625 sq. kms. and the city is expanding at a rapid pace in all
directions. The population of the metropolitan area is estimated above 7 million.
The decadal growth of population during two decades prior to 2001 was as follows.
1991-2001: 66.6%
1981-1991: 32.7%
Population density of Hyderabad is 21000 persons per square km. The expected population of
Hyderabad is as follows
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Table I.38 Population Projection for Hyderabad

Year
2011
2021

Population (lakhs)
77.2
91.2

City Design
Hyderabad and Secunderabad are together known as Twin Cities. The total area under the
Greater Hyderabad Muncipal Corporation (GHMC) can be broadly divided into three regions
Old City, Cyberabad and Secunderabad. Cyberabad consists of Kondapur, Madhapur,
Gachibowli, Lingampalli, Kukatpally, Medchal, LB Nagar Hayatnagar, Shamshabad and
many other areas. Cyberabad is the area where the most of the new constructions are coming
up. The IT industry and pharmaceutical sector are helping the west and south regions of the
city to expand at an accelerated pace.
Recent Year Growth
The penetration of the SWH has increased in the past three years.
Commercial Institutions
In commercial institutions like hotels & hospitals, the price of per unit of power for
commercial establishments is Rs 6.5. This cost being higher than the domestic price, has led
these commercial institutions to opt for SWH to meet their hot water requirements and reduce
their power bill. The penetration is very high in middle level hotels like 2 star and 3 star
hotels than in high end and economic hotels.
Hyderabad is emerging as a favorable destination for Medical tourism. There are many multi
super specialty hospitals in the city and many new hospitals are coming up in and around the
city. There are already 20 companies operating in the super specialty area with 50 branches in
the city. All newly constructed hospitals with a capacity of 100 beds and less are opting for
SWH. Most of the maternity-care centers and nursing homes are opting for SWH to meet
their hot water requirements. However there is not much penetration in old hospitals due to
retrofitting issues. Due to Government order, there is a high penetration in new Hospitals and
mid sized hospitals with less than 100 beds and Maternity & Nursing homes. Cost savings is
also a major driver.
In Hyderabad, engineering colleges are driving the growth of hostels and SWH is quite
common in most new hostels. Leased buildings do not have SWH systems, but most owned
building do.
Residences
In Hyderabad, SWH systems are usually seen in clusters, which shows, neighbors who are
users, have a strong influence in decision-making. Most installations are seen in the upper
middle class segment, individual houses and villas. Localities like Vanasthalipuram,
Gaddiyannaram, and Government built clusters have a high number of installations. At
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Kompally, 80% penetration is in new developments of villas where the builders fitting the
systems.
The penetration of SWHs in multi-storied buildings is very low. The primary reason being
the limited terrace space and the number of panels required by multi-storied buildings usually
increases with the increase in the number of floors. Water pressure and hot water sharing are
issues and usually the lower floor apartments do not receive a continuous flow of hot water.
Service is also an issue in the domestic sector. Most of the sales are in newly constructed
houses.
Primary Survey: Key Findings
Table I.39 Sample Size and Categories in Hyderabad

Categories
Residential
Hotel
Hospital
Total

Residential Users: 14
 Average family size
 FPC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Environment
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH
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SWH Users
14
7
7
28

Non-Users
20
10
10
40

Total
34
17
17
68

: 4.7
: 100%
: 210 lpd
: 78%
: 29%
: 283
: 78%
: 92%
:71%
:14%

: 4.8
:65%
:0%
:55%
:100%
:55%

A.79

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

Non-Residential Users
 Hotel : 7, Hospital 7
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
Non-Residential Non Users
 Hotel: 10, Hospital : 10
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels






Considered SWH
Reason for not installing SWH
feasibility)
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH

: 70
: 48%
: 100% FPC
: 2071 lpd
:85%
:85%
: 103
: 100% FPC
: 2.5 lpd
: 100% (electric and LPG geyser)

:35
:23 lpd
:LPG Geyser (50%)
: Electric Geyser (50%)
: 30%
:30% (Costly and technical
:135
:8.5 lpd
: Electric Geyser (60%)
: LPG Stove (30%)
: 20%
:Costly and technical feasibility
(40% and 50% respectively)

Hyderabad Market: Major Observations
Hyderabad is a rapidly growing market for SWH in south India. In our view, the market
drivers are as follows:
Major Players
The market is now divided between two categories premium (national) brands and regional
local brands. There is a significant price-differential between the two. In the premium brand
category, there are Tata BP, Racold and V-Guard. The international brand, Global Water
Solutions, also has a perceptible presence in this category. Photon, MVT Solar, Jyoti stem
and Aditya solar are the active players in the regional brand category. In terms of physical
capacity, the premium brand segment accounts for around 20% of the annual market. The
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remaining market is shared between 20 regional players, among them, Photon being the
largest.
Product Appreciation
Hyderabad is one of the most techno savvy cities in India. Most of the Hyderabadis are aware
of SWH and the benefits of it. The reason for the usage of SWH is to cut their power bills and
use the solar energy which is abundant and available free of cost. But there is a lot to be done
in creating awareness for the common people.
Local Supply
There are more than 30 manufacturers in Hyderabad. 10 among them are national players and
have successfully established themselves against their competitors in all other parts of the
country. There are more than 40 dealers for the national level players, like V GUARD, TATA
BP SOLAR etc., in the city.
Value Proposition
The users of SWH feel that though the initial cost of SWH is very high when compared to
other water heating systems but the power bills are drastically lower and they are convinced
about the availability of hot water for 24 hrs. They also feel that the maintenance cost is also
very low and some times negligible.
Government Policy
As per G.O. Ms.No.302 M.A., it is observed by the Govt. that demand for solar energy is
ever increasing, and after carefully examining this they decided to implement a rule that all
urban development areas will have to compulsorily install a solar system for the existing
municipal buildings, urban development authority buildings and new buildings being built by
the urban local bodies. Clearance of plan for the proposed construction of hospitals, nursing
homes, hotels, guest houses, and multi-storied buildings require that they must have open
space on the roof top which receives direct sunlight.
The penetration in commercial segment was low prior to the government policy. The growth
in commercial segment increased only after the government's policy. There wasn't much
noticeable change in the domestic sector before and after government policy.
Pre-Policy Record of SWH
As mentioned above, the penetration in commercial segment increased only after the
government's policy. Prior to this penetration of SWH was low. The users have also realized
the benefits of SWH as a cost saving device.
Power Outage
Power outages have had significant positive impact on the demand for SWHs in Hyderabad
particularly in the commercial and institutional segments.
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Bank Credit for SWH
Only few banks like Canara bank & Syndicate bank are financing SWH. Residents are also
not aware of the credit policies provided by the banks on SWH. Banks are also not very keen
in providing loans for SWH to residential users and are only concentrating on hospitals and
hotels users.
Water Shortage
All parts of Hyderabad are supplied with Manjeera water by GHMC on alternate days.
However almost through out the year, water supply is not a big concern. The developers,
architects and SWH-manufacturers do not regard water-scarcity as a barrier to SWH growth
mainly because the middle-class/affluent households have devised a mechanism to receive
round-the-clock water year through bore-wells.
Water Quality
The Hyderabad ground water resources report a TDS level of 400 to 600. Though in some
areas higher TDS levels are reported.
Piped Natural Gas
Hyderabad as on date does not have any citywide piped gas distribution system installed. The
proposed Bagyanagar gas distribution system has not been implemented yet.
Common System for Apartments
The penetration of SWH in multi-storied buildings is very low. The primary reason being the
limited terrace space and the number of panels required by multi-storied buildings usually
increases with the increase in the number of floors and the terrace space remaining the same.
Usually the lower floor apartments do not receive a continuous flow of hot water.
Electric Geyser Segment
The growth of electric geysers is still increasing due to its lower per unit price, higher
awareness and easier installations when compared to SWHs. The market for electric geysers
is increasing by 30% when compared to the previous year. New technologies developed in
electric geysers like "50% power saving" are also contributing to its growth. The important
reason for growth the large domestic market where it is a standard in most houses.
Building Sector
Builders are not in favor of installing SWH systems because they are not availing any
benefits from the government. Their perception is, though the government is promising
subsidies on SWHs, practically most of them are not being fulfilled. It usually takes months
to get back the promised subsidy amount.
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Case Studies of SWH Installations in Hyderabad
Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/R – 1
Hyderabad
Residence
Mr. Mallesh, Padmarao Nagar, Hyderabad
2008
Solar Water Heater
Sunrise Solar

Technical Summary of Project
Project Objective: To save on electricity bills and concerned about environmental issues.
Project Description:
Mr. Mallesh is a businessman, who deals with merchandising of automobile spare parts and tools.
He had a good reputation in society by taking part in environmental issues like planting trees in his
colony and taking part in eco friendly seminars. He actively participates in sharing information
about the possible causes of damages to environment. He encourages people to use eco-friendly
products. This concern of his towards environment had him install a solar water heater system at
the time of construction. It consists of three flat plate collectors system, with a tank capacity of
500lts. The daily consumption of hot water is around 150 liters and the consumption of hot water
is in the bathrooms and for the washing machine. The total cost of the system was around Rs.
60,000. Mr. Mallesh is happy with the performance of the SWH system as it provides hot water
throughout the year with an operational and maintenance cost of Rs 1,500 per annum.
Financial Data
Capacity
Life
Capital Cost
Expected Usage (days per year)
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Remarks
Mr. Mallesh is a fully satisfied customer who is concerned about the environment and contributes
to the society in going green and using natural resources.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/R – 2
Hyderabad
Residence
K. Jhansi Lakshmi, Vanstalipuram, Prashanth Nagar Colony
2005
Solar Water Heater
BHEL

Technical Summary of Project
Project Objective: To contribute to the society in helping the environment by using the solar water
heater
Project Description:
This particular installation showcases an user who gives environment and natural resources as her
first priority for a good life. Mrs. Lakshmibai‟s house is located in Vanstalipuram, Prashanth
Nagar colony that is one of the potential areas for growth of solar water heaters in Hyderabad.
Vanasthalipuram, Prashanth Nagar colony is 3 kilometers away from NH9 Road in the outskirts of
Hyderabad, the residents of Prashanth Nagar colony are very environment friendly. Out of every
10 houses in the colony one can find a solar water heater installation in one house. Mrs.
Lakshmibai also serves the colony by providing natural health products like alovera gel, herbal
products for hair, usari juice, tulsi tablets, badam rogam and many more. She installed the SWH
in the year 2005 with a capacity of 200 LPD and 2 flat plate collectors. She is satisfied with the
performance of the SHW as it meets their hot water requirements promptly. Mrs. Lakshmibai has
a couple of plumbing issues which is why her SWH system is not being used from past 4-5
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months, the reason being due to poor after sales service by the dealer. She tried to resolve the
problem of water leakage in pipes by hiring private plumbers but it turned out to be a costly affair
to them. She feels that the subsidies are not important to the customers. It is the after sales service
that matters a lot as most of the end-users are unaware of the issues related to SWHs. The
households should be educated on the operations of a SWH system and its usage. The government
should to take special measures to build awareness on SWH because they help our environment
and it is a good method of cost saving and also meeting their hot water requirements.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs. 35,000
Expected Usage (days per year)
250
Remarks
User faces problems on plumbing issues. No after sales service provided by the manufacturer.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/R – 3
Hyderabad
Residence
Mrs. Narmada, Vijetha Apartments, Saleemnagar Colony, Malakpet
2008
Solar Water Heater
TATA BP Solar
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Technical Summary of Project
Project Objective: To meet their hot water requirements at low cost and also for environmental
concern.
Project Description:
The residents and also the builders less prefer solar water heater usage in apartments. This case
describes one such problem faced by a resident of an apartment, Mrs. Narmada who stays in flat
no 302 in Vijetha Apartments at Saleemnagar colony, Malakpet. Mrs. Narmada is a homemaker.
She stays with her family of 4 and her husband is a builder. They installed a solar water heater in
the year 2008, which has 2 flat plates with a capacity of 200 liters per day. The manufacturer of
their solar water heater is TATA BP Solar; they opted for solar water heater for cost saving, less
maintenance and due to concern about the environment. Mrs. Narmada is dissatisfied with the
performance of the solar water heater as the pressure of hot water is too low on the floor where
their flat is located. She attributes the reason to the fact that they live on the third floor and they
have to wait for a long time in order to get the hot water supply. She feels that it is a duty of the
manufacturers to educate the buyers on issues like this. And the manufacturers should find
solution or improve their technology by upgrading the system to eliminate similar problems faced
by the residents of apartments.
Mrs. Narmada incurred a cost of Rs. 5.000 towards the piping and plumbing charges and
ultimately she feels that the solar water heater turned out to be costly affair to them.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs. 40,000
Expected Usage (days per year)
270
Remarks
They cannot enjoy the hot water from solar water heater due to low water pressure, as the flat is
located on third floor. It is important that consumers are explained these issues so such
dissatisfaction does not arise among consumers.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/R – 4
Hyderabad
Residence
Mr. K. Satyanarayana, Tyagaraya Nagar, Gaddiahnaram, Ranga Reddy
District
2004
Solar Water Heater
Tata BP Solar
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Technical Summary of Project
Project Objective: To meet their hot water requirements with less cost and save money.
Project Description:
Mr. K. Satyanarayana is a resident of Tyagaraya Nagar, Gaddiahnaram, Ranga Reddy district,
Hyderabad. He expressed that after his retirement the cost incurred to meet hot water through
electric geysers turned out to be a burden for him, so he got a solar water heater installed in the
year 2004. The solar water heater installed has a capacity of 200 liters and it consists of 2 flat
plates. He expressed his complete satisfaction on the performance of their solar water heater. He is
also happy as the system involves low maintenance costs and it meets their hot water requirements
promptly. He is delighted as he is able to save a good amount of money using a solar water heater.
For Mr. Satyanarayana the solar water heater doesn‟t sound a problem even during rainy seasons,
he averred that it was a best investment he made.
Mr. Satyanaryana also shares his experiences on using solar water heater to residents of his
colony.
Mr. Subramanyam, a neighbor of Mr. Satyanarayna, was encouraged to buy a solar water heater
system for his own house influenced by the positive words spread by Mr. Satyanarayana.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs. 40,000
Expected Usage (days per year)
260
Remarks
A fully satisfied customer who enjoys hot water at low cost and no maintenance. Also happy
considering his contribution to save the environment.

Greentech Knowledge Solutions

A.87

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/H – 1
Hyderabad
Hotel
Ellaa Suites, Gachibowli, Hyderabad
2009
Solar Water Heater
ORB Energy

Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWH.
Project Description:
Ellaa Suites is one of the premium class hotels in Hyderabad. As the hotel is located very close to
software giants like Microsoft, Google, WIPRO, Infosys etc., it is the first choice of
accommodation for the professionals visiting these software companies. The hotel is located
adjacent to ISB, and hence the guests visiting to ISB are usually provided accommodation in Ellaa
Suites. The hotel has 117 rooms and usually guests occupy 60% of them. For the sake of reducing
their operational costs with environmental friendly measures the management decided to install
solar water heaters to provide hot water for the bathrooms and kitchen. A 1600 LPD system
containing 16 flat plate collectors of 2 square meters each provides hot water to all of the 117
rooms as well as the kitchen. The hotel usually consumes 3000 liters of hot water per day to meet
their daily hot water requirements.
Financial Data
Capacity
1600 LPD
Life
20 years
Capital Cost
Rs 6,00,000
Expected Usage (days per year)
250
Remarks
Ellaa Suites meets a part of their hot water requirements with the help of the In-built electrical
element during the cloudy days.
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Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/H – 2
Hyderabad
Hotel
Hotel Swagath Residency, Dilsuknagar, Hyderabad
2002
Solar Water Heater
TATASOL

Technical Summary of Project
Project Objective: To save on electricity bills and natural resources.
Project Description:
Hotel Swagath Residency is a premium luxury hotel situated in one of the developing areas of the
city. The owner Mr. Narayana Reddy had leased the building to the management of Swagath
Residency. To reduce their operational costs with environmental friendly measures, they decided
to install a solar water heating system to provide the bathrooms with hot water. A 700 LPD system
containing 7 flat plate collectors of 2.3 square meters each provides hot water to all the 25 rooms
in the hotel. The primary solar circuit is connected through the solar tank of a capacity of 1000
liters, with the help of a plate type heat exchanger. As the building owner did the installation, the
hotel didn‟t have any financial details relating to the solar water heaters installation and its initial
investment.
Financial Data
Capacity
700 LPD
Life
20 years
Capital Cost
Information not available
Expected Usage (days per year)
365
Remarks
The building owner installed the SWH. Both the owner and the management of the hotel are
satisfied with the performance of the SWH.
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Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/Hp – 1
Hyderabad
Hospital
C C Shroff Hospital, Kachiguda, Hyderabad
1995
Solar Water Heater
Steel Hacks, Udyog Nagar, Delhi

Technical Summary of Project
Project Objective: To save electricity and meet their hot water requirements.
Project Description:
The C C Shroff hospital is located in Kachiguda, Hyderabad, is a charitable institution. Nandini
Ramesh Gandhi Public Charitable Trust - a non-profit organization, sponsors it. It was established
in the year 1976 with the objective of providing quality medical care at affordable cost. It has been
doing a commendable job providing medical services to needy patients. It is a 100-bedded hospital
having male and female general wards and special rooms, deluxe rooms, children wards and A/C
rooms. Government of AP and the various public sector undertakings recognizes the hospital and
ECIL, N.F.C, Mindhani, N.I.N, B.D.L, N.R.S.A and BSNL have tied up with them for treatment
of their employees. The hospital provides free polio drops to the children on every Wednesday. It
has around 54 visiting doctors from Monday to Saturday.
Mr. Reddy, the Maintenance manager at CC Shroff deals with all issues related to their SWH
system. It was installed in the year 1995. He expressed that the usage of their SWH system
satisfies them in meeting the hot water requirements of the hospital. It has 8 flat plate collectors
and a capacity of 1500 liters. The hot water is used in bathrooms and operation theaters of the
hospital.
Mr. Reddy was unaware of the cost of their solar water heater as he was not with the organization
while the installation was made. He expresses his joy in meeting the hot water requirements and
that the system involves a very low maintenance cost. It only involves just cleaning it with a piece
of cloth.
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Financial Data
Capacity
800 LPD
Life
20 years
Expected Usage (days per year)
280
Remarks
The respondent feels the Government should provide free solar water heaters for charitable and
non-profitable institutions who aim at public service create more awareness on the subsidies its
offering.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Hy/Hst – 1
Hyderabad
Hostel
Vijai Hostels, Vanasthalipuram
2009
Solar Water Heater
Kamal New Tech

Technical Summary of Project
Project Objective: The purpose of using solar water heater system is to reduce their electricity
bills.
Project Description:
Mr. Reddy is a young graduate from IIT Mumbai who started his entrepreneurship in hostels
businesses. Vijai Hostels have a facility of providing accommodation for both college boys and
girls those who are non-residents of the city. The hostel installed a 1000 LPD SWH system in the
hostel.
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The hostel is a four storied building with 40 rooms. Each room has a bathroom attached and can
accommodate four persons. A community type solar water heating system is designed to cater the
hot water requirements like for bathing and kitchen purposes. The system consists of 8 flat plate
collectors of 2.3 sqm each, making the total capacity of the system to 1000 lpd, with common
distribution piping for hot water supply in each room with no auxiliary heating provisions. The
piping system was designed in a manner to minimize the piping cost as well as its complexity. The
SWH system is the only source of hot water in the hostel. The owner of the hostel is quite satisfied
with the performance of the system. As per their estimation the usage of the SWH system is
around 300 days a year. Regular maintenance of the system is ensured through an annual
maintenance contract with the supplier. According to the interviewer‟s analysis, under the current
subsidy regime its pay back would be around 8 yrs.
Financial Data
Capacity
1000 LPD
Life
20 years
Capital Cost
Rs. 2,70,000
MNRE Subsidy
Yes
Type of Subsidy
Capital
Amount of Subsidy
Rs. 70,000
Expected Usage (days per year)
365
Remarks
The management of the hostel is fully satisfied with the performance of the SWH system. No
problem using the SWH system as the piping and all aspects were taken care of and were planned
correctly. Also happy with the AMC and good after sales service.
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8. Vijayawada
Location and Connectivity
Vijayawada is the business capital of Andhra Pradesh. The region around the city has fertile
soil and is irrigated by the river Krishna. It is the third largest city of the state.
-

The distance from the capital (Hyderabad) is 276 kms.
Vijayawada is well connected to the rest of the country by National Highways:
NH-5, NH-9 and NH 221.

Weather
The climate is tropical, specifically a tropical wet and dry climate, with hot summers and
moderate winters. The peak temperature reaches 47°C in May-June, while the winter
temperature is 20-27 °C. The average humidity is 78% and the average annual rainfall is 103
cm.
Economy
The gross domestic product (GDP) of Vijayawada for year the 2008 is Rs 5526 crores. The
region around the city has fertile soil and the river Krishna and its canals support irrigation.
Major crops include sugarcane, rice and mango. Vijayawada is famous for automobile
manufacturing, garments, iron and hardware small-scale industries.
Small-scale automotive industries' JawaharAutonagar, was the largest automobile township
in Asia for sometime. The busiest markets are situated in the old city (popularly known as
One Town) and near Besant Road. It is estimated that nearly Rs 10 crores of garment
business takes place in the Vastralatha building alone in One Town daily. Garments are
mainly sold in Besant Road and Governor Pet, but most upmarket stores have shifted their
shops to Bandar Road. The city has many wholesale businesses. They include garments, iron
market, pulses, cereals, and other edible products, fancy markets, fertilizers, mango exports,
pharmacy, metals and so on.
Areas and Demography
The city is divided in to three parts Vijayawada (West), Vijayawada (Central), and
Vijayawada (East)
Population density: 24,231 /km2 (62,758 /sq mi)
Population: 25,57,000 (2008)
The decadal growth of population during two decades prior to 2001 was as follows.
1991-2001: 37.81%
1981-1991: 22.91%
The construction of new buildings are mostly happening in between Benz Circle and
KankiPadu, and near Kanakadurga, Varadhi, and Gollapudi .
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City Design
The Indrakiladri Hills on the east and west and the Budameru River on the north surround
Vijayawada. A low range of hills covers the Northern, Northwestern, and Southwestern parts
of the city, while rich and fertile agriculture lands with three major irrigation canals cover the
Central, Southwestern and Northwestern parts. The topography of Vijayawada is flat, with a
few small to medium sized hills. The Krishna River runs through the city. The city is divided
into three regions like Vijayawada (West), Vijayawada (Central), and Vijayawada (East).
Existing SWH Installation
According to NEDCAP, the installed capacity of SWHs is 8,70,000 LPD. Out of this 60% are
FPCs and 40% are ETCs.
Households (apartments) account for 90% of the total installed capacity while the remaining
10% are in non-households. Vijayawada stands apart from other cities in this regard. The
Government order, which required builders to deposit 25% of the SWH installation, cost for
buildings that are 15 meters and above has been very impactful in this regard. In spite of the
hot climate, quite a few buildings have SWH installed. This has been further expanded under
Building Sector below. This order was however revoked and resulted in a drop in demand.
Average annual growth of SWH in Vijayawada is 20%. However after the G.O. has been
removed the suppliers and dealers started to concentrate more on Guntur (which is located 30
K.M from Vijayawada) because growth and awareness is high when compared to Vijyawada.
Most dealers are inclined towards focusing their attention in Guntur as opposed to
Vijayawada.
Most hotels in Vijayawada have installed solar water heaters and cost saving is their primary
motivating factor. However, Vijayawada is not a major tourist destination and does not have
a large hotel industry.
The G.O also had a considerable impact on the hospitals. The hot water requirement is less in
the hospital sector. It was found that the hot water facility is provided only for the deluxe
rooms. The present installations were done to comply with the G.O and a few hospitals use it
for both patients and doctors‟ residences when they happen to be in the same building.
Recent Year Growth
The market had an upswing in the last one-year (2009-2010) because of the government order
that every construction which exceeds 15 meters height should have compulsory solar water
heater connection.
Primary Survey: Key Findings
The key findings are as follows.
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Table I.40 Sample Survey and Categories in Vijyawada

SWH Users
14
7
7
28

Residential
Hotel
Hospital
Total

Residential Users: 14
 Average family size
 FPC
 ETC
 Average size of SWH
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Load Shedding
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH

Total
35
16
16
68

:5
: 72%
: 28%
:1200 lpd (apartment buildings)
: 35%
:360
: 85%
: 7%
:71%
:28%

: 3.85
:15%
:0%
:75%
:5%
:0%

Non-Residential Users
 Hotel : 7, Hospital 7
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
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Non-Users
20
10
10
40

: 41
: 26%
: 85% FPC, 14 % ETC
: 42 lpd
:28%
:57%
: 103
: 100% FPC
: 2.5 lpd
: 100% (electric and LPG geyser)
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Non-Residential Non Users
 Hotel: 10, Hospital : 10
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels






Considered SWH
Reason for not installing SWH
Average bed size of hospital
Hot water requirement/bed of hospitals
Water-heating arrangement in hotels



Considered SWH

:37
:64 lpd
:LPG Geyser (10%)
: Electric Geyser (90%)
: 10%
:10% (Costly feasibility)
:25
:9.2 lpd
: Electric Geyser (20%)
: LPG Stove (10%)
: 20%

Vijayawada Market: Major Observations
Apart from some sales efforts by a few of the dealers, the only driver has been the
implementation of the govt. order.
Major Players
The major players in Vijayawada are Tata BP, Racold, V- Guard, Anu Solar and Sun
diamond. V- Guard has a major market share.
Product Appreciation
Apart from a few people who are environment conscious and a few affluent people who
install SWH most people in Vijayawada do not see the value in a SWH. The other users are
the residents of multi-storey buildings who had no say in the installation of the product,
which was primarily done by builders because of the GO.
Local Supply
Most of the SWH suppliers are from out of the city and they just come at the time of
installation. After sales service is a major challenge in this city. Apart from V- Guard the
others have no service presence at all. This further adds to the negative perception against
SWH in people.
Value Proposition
While some hotels and hospital users are fairly satisfied with their SWH systems, and a few
domestic users in individual houses, most people in Vijayawada do not see any value in Solar
Water Heaters. People have a fairly neutral attitude toward SWHs. Vijayawada, because of
the hot climate, doesn't seem to be the ideal location for this market according to its residents,
so most people do not think about this issue at all. The perception is that hot water is only
used by, the senior citizens, the children who have to go to school early in the mornings and
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people who are suffering from cold or fever. Adults if seen taking hot water baths are looked
down upon. At the same time most people install electric geysers in their bathrooms.
The users of SWH however do see a value in the product. While they do not know exactly
how much electricity is being saved, they realize it is a cost saving device.
Status Symbol Appeal
Apart from a negligible number of household users, SWHs are not widely considered as a
status symbol.
Government Policy
This has been the single driving force for SWH installations in the city. The Government
order, which required builders to deposit 25% of the SWH installation, cost for buildings that
are 15 meters and above has been very impactful in this regard. In spite of the hot climate,
quite a few buildings have SWH installed. This order was however revoked and resulted in a
drop in demand.
The section Building Sector below has expanded more on this subject.
Pre-Policy Record of SWH
Before the G.O. the demand for SWH was very low and was growing at about 10% annually.
For an almost non-existent market this was very low.
Barriers
The key barriers are as follows:
- Hot climate
- Cultural affinity for cold water bath among residents
- Long and user unfriendly subsidy process
- Lack of significant power outages
- High cost of installation
- Lack of bank credit for domestic users
Power Outage
Power outages are not a cause for concern in Vijayawada. Power supply is fairly stable.
Bank Credit for SWH
The market being small, and most installations being done by builders, which become part of
their construction cost, bank credit specifically for SWH are not in demand.
Water Shortage
Being close to the banks for the river Krishna there is plenty of water supply for citizens.
Water Quality
Water quality is not an issue in Vijayawada.
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Piped Natural Gas
Piped natural gas does not exist in Vijayawada.
Common System for Apartments
Most installations as mentioned above in Vijayawada are in multistoried buildings. Almost
all systems have a back up heating element for rainy seasons and cloudy days. Usually
residents have no say in the decision to install SWH and a few of them even do not know the
name of the manufacturer of the SWH installed in their building. Since the water quality is
good, and most installations are new, service related challenges are non-existent.
All of the installations in apartments are common systems with a centralized tank. The hot
water pipes are only connected to the bathrooms. The only challenge, users face is lower
floors do not get hot water most of the time, and water pressure is low on the upper floors.
Building Sector
Builders are not interested in installing solar water heaters at all. They feel they have been
forced to install an unnecessary item and add to their costs and woes. As per the Govt. order,
they were required to deposit 25% of the SWH installation cost with NEDCAP, which would
be returned along with a 30% subsidy. While this does reduce the overall cost of SWH
installation, the long process of getting the subsidy is a major deterrent. The file goes to
Hyderabad, and from there to New Delhi and by the time the subsidy finally goes to the
builder, it takes up to 8 - 12 months. This significantly makes the subsidy unattractive and
some builders choose to stop following up, as a result forgoing the subsidy altogether. While
there are others who consider the initial deposit of 25% as a cost of construction, which is
beyond their control, and do not install SWH at all.
In a nutshell the builders have had no incentives in installing SWHs and the subsidy scheme
along with the govt. order has been a hassle for them.
Most multi-storey buildings are 6 floors (5 stories plus the ground floor, which is usually
used as vehicle parking). There are a few sectors where individual houses are also being
constructed, where the SWH is purely driven by affluence and a status symbol.
Hospital Segment
The Surya Rao Pet area in Vijayawada has most of the hospitals in the city. Almost every
building is a small sized hospital with a thriving business. However unlike other cities in this
sector SWH has not become a norm here. There are a few hospitals that have installed SWH
but most others haven't.
Hotel Segment
Vijayawada as mentioned earlier is not a tourist destination. There are about 25 low cost
lodges catering to the population around Vijayawada belonging to the agricultural, garments
and small-scale industry sector. Fifty percent of these lodges have installed solar water
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heaters. The city has about 35 hotels and out of this, eighty to ninety percent of them have
installed solar water heaters. As evident from this the product is quite a success in this sector.

Case Studies of SWH Installations in Vijaywada

Reference Number
CS/Vj/R – 1
City
Vijayawada
Type
Residence – Individual House
Location
Mr. Anil, Auto Nagar
Installation Year
2004
Technology
Solar Water Heater
Solar Contractor
Technical Summary of Project
Project Objective: To save electricity consumption with the help of SWH.
Project Description:
Mr. Anil is a businessman, who lives in the posh Auto Nagar area of Vijayawada. His family
consists of four members. He got his building constructed in 2004 and the solar system was
installed during construction. The solar system has 2 flat plates and the capacity is 200 liters. He
installed solar system with his own interest. He is using electric heaters as a backup technology;
the system cost for the SWH is around 30,000. The supply points are available only in the
bathrooms. He is concerned about cost saving by reducing his electricity bills. He is fully satisfied
with the solar system mainly because of two reasons, one being the repayment of the investment
on solar water heater through of savings on electricity bills and another one reason being the
fulfillment the hot water requirements throughout the year without incurring any sort of
maintenance costs. He is getting sufficient hot water except during the cloudy days. He hasn‟t
faced any problem with the current solar water heating system till date. They didn‟t get any sort of
subsidy or rebate on electricity/municipality property tax. He is interested in using solar energy
powered SWHs and he got the installation through a reference. He suggested that the government
should take part in the awareness programs and it should simplify the process of receiving the
subsidy.
Mr. Anil was unable to recall the name of the manufacturer of the solar water heater. He is quite
happy that his electricity bills have gone down.

Financial Data
Capacity
Life
Capital Cost
Expected Usage (days per year)
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200 LPD
20 years
Rs 30,000
350
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Remarks
Mr. Anil has a beautifully constructed house in a posh locality. Considerable thought was not
given to the installation of the SWH, especially since it was installed during construction of the
house. His lack of information and indifference to the amount of money he saves by using SWH
and even the fact that he was unable to recollect the name of the manufacturer, indicates this. He is
aware however that they are saving on their electricity bills.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/R – 2
Vijayawada
Residence – Individual House
Mr. Anjaneyulu, Ayodhya Nagar, Vijayawada
2008
Solar Water Heater
Racold

Technical Summary of Project
Project Objective: To use natural resources available and meet the families‟ hot water
requirements.
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Project Description:
Anjaneyulu is a businessman and lives in Ayodhya Nagar, Vijayawada. His family consists of 3
members. The family‟s hot water requirement is 50 liters per day. The building was constructed in
2008 and the solar water heating system installation was made in the same year. They installed
with their own interest based on a few references through his friends. The manufacturer of the
solar water heating system is Racold. The system also has an in-built electric element, which acts
as a backup system at times when the SWH is not able to trap enough solar radiation to heat the
water. The cost of the system was Rs. 50,000. The supply points are available in bathrooms,
kitchen and at the service area where the clothes are washed. They seemed to be concerned about
the environment. He suggests his friends to use solar water heaters. He is partially satisfied with
the solar system because it is not effective in the winter and cloudy days. He considers his solar
water heating system as less problematic and he feels that using solar energy is an efficient way to
meet energy requirements. He suggested that the government should release subsidy before
construction of building and the government should also publicize more on the subsidies through
advertisements and conduct awareness programs to display the benefits of using a SWH.
Mr. Ananeyulu is not concerned about saving costs. He is more interested in using solar energy,
which is the reason why the solar water heating system was installed.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs 50,000
Expected Usage (days per year)
350
Remarks
Mr. Anjaneyulu has not only installed a SWH system, but also inspired his neighbors on both
sides of his house to install a system. His passion for the environment drives him to use natural
resources and encourage their usage in spite of the issues associated with it.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/R – 3
Vijayawada
Residence – Apartment Block
Mr. Chanda, Auto Nagar, Vijayawada
2008
Solar Water Heater
Anu Solar
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Technical Summary of Project
Project Objective: To comply with the government order passed on solar water heater installations
and also to reduce the consumption of electricity.
Project Description:
Mr. Chanda is a builder by profession and is the maintenance in-charge for their apartment. There
are ten families living in the building, each family consisting of five members on an average and
their average daily hot water requirement is 1200 liters. The building was built in 2008 and their
solar water heating system was also installed during construction. The SWH system has 12 flat
plates and the capacity of 1200 liters. The builder as a benefit did the installation of the solar water
heating system to the customer. The system has an in-built electrical element as a backup
technology to heat the water when the solar water heater doesn‟t trap enough solar radiation. The
manufacturer of the system is ANU solar who offered a 1-year warranty at the time of construction
of the building. The cost of the system was Rs 1,50,000. The supply points are only in the
bathrooms. They are satisfied about the cost saving with the current solar system. They haven‟t
faced any problem since they have installed it. The reason for installation was to comply with the
government order that was enforced in the city. He suggests that the government should simplify
the subsidy process and should provide a 50% subsidy on the capital cost. In his view the
government should also create awareness on the need for solar water heaters in the present world.
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Financial Data
Capacity
1200 LPD
Life
20 years
Capital Cost
Rs 1,50,000
Expected Usage (days per year)
365
Remarks
Mr. Chanda being a builder recommends solar water heating systems to the owners of the flats
that are built by him. He feels that the builders play an important role as their suggestion makes
more influence on the purchasing behavior of the customer in relation to the solar water heater
installation.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/R – 4
Vijayawada
Residence – Apartment Block
Mr. L.S SrinivasaRao, Amulya Apartments, Suryaraopet, Vijayawada
2010
Solar Water Heater
Anu Solar
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Technical Summary of Project
Project Objective: To comply with the Government Order enforced in Vijayawada.
Project Description:
Mr. L. S. SrinivasaRao is a builder and lives in Amulya Apartments and he is the president for that
apartment. There are 20 flats in that apartment and their total average daily hot water requirements
are 2000liters. The building was constructed in May 2010. The system was provided by the
builder, which consists of 20 flat plates with a capacity of 2000 liters. Electric geysers are also
used as a backup technology in some flats. The residents don‟t have any idea about the costs, as
they were not involved in the purchase/installation. The supply points are located in bathrooms
only, the system works continuously for a year. But the problem that they are facing is that that
they are not getting sufficient hot water in the morning. The builder had installed it because of the
Government order that was passed on solar water heater installations. He was unable to get a cost
benefit when compared to current bills that they would incur if they had an electric geyser
installed but he was sure they would save costs. Mr. Rao being a builder himself markets his
business with SWH systems as an additional benefit to the customers. He suggests that the
government should refund the subsidy amount directly to the manufacturer or the dealer and not
the customer. The government should tie up with the dealers and manufacturers and provide some
incentives for their contribution to the growth of the SWH installations. The government has to
play major role in this type of projects.
Financial Data
Capacity
2000 LPD
Life
20 years
Expected Usage (days per year)
200
Remarks
Mr. Rao is partially satisfied with the performance of the solar water heaters in his apartments on
the whole as it meets different levels of hot water requirements in the apartments.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/H – 1
Vijayawada
Hotel
Hotel Grand Residency, Challapalli Bungalow, Vijayawada
2004
Solar Water Heater
EMMVEE Solar System
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Technical Summary of Project
Project Objective: To save electricity and diesel consumption with the help of SWH.
Project Description:
Hotel Grand Residency is a luxurious hotel, located close to the railway station and bus stand in
Vijayawada. It was constructed in the year 1999. In the year 2004 they have got an EMMVEE
solar water heater installed. The maintenance manager of the hotel takes care of the issues related
to the solar water heating system. He is concerned about the environment and is satisfied with this
system of 12 flat plates and a tank capacity of 500 liters. The system includes an in-built electrical
element to generate hot water during the cloudy days and during rainy seasons. The management
of the hotel is satisfied with their current solar water heating system. He suggests his neighbors
and collogues to go for a solar water heater for their buildings. He suggested that the government
should conduct awareness programs and also provide more subsidies. The government should also
encourage the dealers by providing some incentives for selling the systems. He feels that getting
solar energy and using it productively is a wonderful thing and the manufacturers should
innovatively improve the present technology to get solar energy not only limiting it to the SWH
systems but to solar lighting and for other applications as well. He feels that the tropical regions
like Vijayawada and Guntur should use this energy because future is not predictable and we have
to save energy as much as possible. He takes a lot of interest to encourage this kind of projects. He
is with the hotel only since one year so he is unable to provide the information about the dealers
and cost of the system, now he is taking care of all the issues related to the SWH system.
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Financial Data
Capacity
500 LPD
Life
20 years
Expected Usage (days per year)
365
Expected Savings
Rs 41000 per annum
Remarks
The maintenance in charge of Hotel Grand Residency is very satisfied with the system they
installed. Not only does it make commercial sense, but for a environment conscious person like
him, it makes sense in protecting the environment as well.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/H – 2
Vijayawada
Hotel
Hotel Ilapuram, Gandhi Nagar, Vijayawada
2006
Solar Water Heater
Tata BP Solar
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Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWH
Project Description:
Hotel Ilapuram is a luxurious hotel, located close to the railway station and bus stand in
Vijayawada. It was constructed in 1991. They have 100 rooms with 60% occupancy. Previously
they had diesel boilers to meet their hot water requirements. The hotel requires 50 liters of diesel
every day to serve hot water to each of the 100 rooms & the kitchen at a cost of Rs Rs. 2,000 per
day (Rs 60,000 per month). To reduce this operational cost the hotel installed the solar water
heating system manufactured by TATA BP Solar in 2006. The cost of the system was Rs.
10,00,000 with 80 plates and a tank with a capacity of 8000 liters. The system includes an in-built
electrical element to generate hot water during cloudy days and in the rainy seasons. Now they are
satisfied with their solar water heating system.
Financial Data
Capacity
8000 LPD
Life
20 years
Capital Cost
Rs 10,00,000
Expected Usage (days per year)
365
Expected Savings
Rs 7,20,000 per annum
Remarks
The Managing Director, Mr. I. Raja is completely satisfied with the system they have installed. He
is another enthusiast for protecting the environment and has been passionately promoting the use
of renewable energy. The hotel has already recovered their investment without availing any
subsidy.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/Hp – 1
Vijayawada
Hospital
Help Hospital, M.G. Road, Vijayawada
2001
Solar Water Heater
Tata BP Solar

Greentech Knowledge Solutions

A.107

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

Technical Summary of Project
Project Objective: The purpose of installing a solar water heating system was to save operational
costs and reduce power consumption.
Project Description:
Help Hospital is a multispecialty hospital located in M.G. Road where most of the hospitals are
located. The building was constructed in the year 2001 and the solar system was also installed in
the same year (TATA BP Solar). It is a famous hospital in that area and has a capacity of 150
beds, the average occupancy of beds is 75% and the consumption of hot water is only in the
deluxe rooms. The solar water heating system has 8 flat plates. They also have electric geysers,
which are used as a backup during the cloudy days and during rainy seasons. They didn‟t get any
subsidy from the government. They purchased the system from TATA BP solar because of their
brand image. The hospital‟s maintenance team takes care of all the issues relating to their solar
water heating system. They haven‟t faced any problem while installing the SWH system as they
made provisions to install the system before the building construction. They are fully satisfied
with the system. The only problem while using it is that the patients will have to flush some water
in the morning as the water in the pipes is not hot. The hospital suggested that the government
should introduce the subsidies and half of the cost should be borne by the government, which
would make people to come forward and buy the SWH system. Mr. Naidu (Finance and Accounts
Manager) takes care of all the maintenance related issues of the hospital. Mr. Mohan takes care of
all electrical related problems and issues related to the solar water heater. Mr. Naidu was unable to
recall the amount that the hospital has spent for the installation.
Mr. Mohan recalled one situation where one of the flat plates had a small hole in 2008 and he tried

Greentech Knowledge Solutions

A.108

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

to contact the dealer who installed the solar water heater in the hospital, but then there was no
proper response from the dealer. The hospital then contacted another dealer and got the plate
fixed.
Financial Data
Capacity
800 LPD
Life
15 years
Capital Cost
Respondent could not recollect
Expected Usage (days per year)
365
Remarks
The management is very happy with their system, as it has helped them reduce their electricity
consumption to a large extent there by reducing their operational costs. They also have sufficient
hot water for their patients in the deluxe rooms.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Vj/Hp – 2
Vijayawada
Hospital
M.J. Naidu Accident Care, Suryaraopet, Vijayawada
2005
Solar Water Heater
Local Supplier
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Technical Summary of Project
Project Objective: To reduce their operational cost.
Project Description:
M.J Naidu Hospital is located near Pushpa Hotel, which is famous for treatment of accident cases.
The building was constructed in the year 1986 and the installation of TATA BP Solar in 2005. The
Maintenance Manager, Ms. Sowmya is with the organization since two years so she was unable to
provide information about system cost and information about the dealer. They have appointed a
person who takes care of solar water heating system. They are partially satisfied with the current
system because in morning they are not getting required hot water. They require 750 liters of hot
water per day. They are unable to fulfill the hot water requirements through their system. So they
arranged electrical geysers in operation theaters. They haven‟t faced any other problems with the
system till date. The system also has an In-built Electrical Element as a backup to get sufficient
hot water in cloudy days. They have installed SWH by local supplier based on reference with
other hospitals. Even though they are partially satisfied they are interested to use the solar energy.
They are concerned about the cost saving and environment.
They suggested the government to create awareness programs and to provide more subsidies.
Financial Data
Capacity
800 LPD
Life
15 years
Expected Usage (days per year)
365
Remarks
In this case the SWH installed is not fulfilling the hot water requirements of the hospital. Since
they were partially satisfied with the local supplier, they decided to go for electric water heaters.
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9. Vishakhapattnam
Location and Connectivity
Visakhapatnam (Vizag) is second largest city in Andhra Pradesh with an area of 550 km². It
is primarily an industrial city, apart from being a port city. It is also home to the Eastern
Naval Command.
Distances from major cities close by:
Vijayawada: 360 km
Hyderabad: 700 km
Air
The Visakhapatnam Airport is the busiest Airport in Coastal Andhra. Visakhapatnam is well
connected with daily flights from Hyderabad, Chennai, Delhi, Mumbai, Bengaluru, Tirupati
and Kolkata.
Road:
Visakhapatnam is one of the major cities on the east coast of India connected by NH5, a
major national highway and a part of the Golden Quadrilateral system of Indian highways
connecting Chennai and Kolkata. The section of Golden Quadraleteral(NH5) from Kolkata to
Chennai connects Visakhapatnam to the North-East and to the South. The highway is an
important route for transporting cargo and people from these cities to and from Vizag.
Visakhapatnam has a good network of roads. There are frequent buses to Vizianagaram,
Srikakulam, Araku and Rajahmundry. There are bus services to Hyderabad, Vijayawada,
Guntur, Tirupati, Bengaluru, Chennai, Kolkata and few other parts of Orissa and Karnataka.
Rail
The railway station at Visakhapatnam is under the control of East Coast Railway of Indian
Railways. It stands on the Chennai Central - Howrah Station route, though the mainline
bypasses the Central Station. Consequently a suburban halt on the mainline near Vizag Steel
Plant, known as Duvvada, is being developed into a major station to improve services for the
city.
There are direct rail links to Vijayawada Junction, Secunderabad Railway Station,
Bhubaneswar, Nagpur, Bangalore Bhopal Junction, Gwalior, Chennai Central, Howrah
Station, New Delhi Railway Station etc., but no direct services to Indore, Ujjain, Coimbatore
and Jaipur amongst other major cities.
Sea
Situated on the east coast of India, Visakhapatnam serves as the gateway for waterways for
the state of Andhra Pradesh. Visakhapatnam has one of the country's largest ports and its
oldest shipyard. It has the only natural harbour on the eastern coast of India. The
Visakhapatnam port is one of the busiest ports in India. The shipbuilding yard situated at
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Visakhapatnam is the largest in India. Situated on Chennai - Kolkota corridor, the city is also
a hub of on-ground traffic. The Gangavaram Sea Port is India's deepest sea port.
Weather
Visakhapatnam experiences a tropical climate with little variation in temperature through the
year. May is the hottest month with average temperatures around 32oC, while January is the
coolest month with average temperatures near 23oC.As the city is located on the Bay of
Bengal, the humidity remains high throughout the year. The total annual rainfall is around
955 mm, the bulk of which is received during the south-west monsoon. October is the wettest
month with around 204 mm (8 inches) of rainfall.
Economy
From being a tiny hamlet of local fishing communities during the early days of the Indian
Independence Struggle and for a few decades later, the city exploded economically, in fact
the rise has been so dramatic that the city was identified as one of the ten fastest growing
cities in the world economically and demographically. Various factors contributed to the
city's growth economically, including the natural harbor, its location between Madras and
Calcutta, access to the NH5 (a major National Expressway) and the developed nework of
railways that metamorphosed the village into a burgeoning industrial city.
The city has developed into a hub for many heavy industries. The Visakhapatnam Port, the
largest in the country, was the ideal gateway contributing to the development of petroleum,
steel and fertilizer industries. The Visakhapatnam Steel Plant and the Hindustan Petroleum
Corporation Ltd. were the two multi-billion dollar investments that put Vizag on the country's
industrial. The city also has two N.T.P.C. power plants to satisfy the huge power needs of the
industries. Visakhapatnam also houses the headquarters of the Dredging Corporation of India.
Other heavy industries include Hindustan Zinc Limited, Synergies Castings Ltd., Rain
Calcining Limited, Coromandel Fertilizers, Hindustan Ship Yard and Bharat Heavy Plate and
Vessels Limited (B.H.P.V.). These industries provide employment to hundreds of thousands
of people and pump billions of dollars into the state's economy.
It is hub for iron ore and other mineral exports of India, where iron ore from Andhra Pradesh,
Orissa, Chattisgarh, Jharkhand, Madhya Pradesh is transported to the Visakhapatnam port by
means of both Rail transport & Road transport and from here minerals are exported using
ships to China and other countries.
The city also owes its economic growth to the availability of an educated English-speaking
workforce. English is the first language in many places of higher education in the city. This
availability of a highly educated workforce allowed the entry of many B.P.O. companies such
as HSBC, thus providing the roots for the beginning IT/ITES industry in the city. The city
registered over 100% growth in the I.T. sector over the last year, contributing millions of
dollars to the economy. The city has around 50 small and medium software and call centre
units, of which about 10 units started their operations during the year 2005-07. Software
exports from the Visakhapatnam in 2007 were worth Rs. 245 crores - an increase of over
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100% over the previous year. Various national and international I.T. and banking giants have
set up or will be setting up offices in the city. The Andhra Pradesh government provided
infrastructure and land for these companies to set up their development centers in the city
outskirts.
Various national and international I.T. and banking giants have set up or will be setting up
offices in the city. These include Mahindra Satyam, Tata Consultancy Services, HSBC,
Wipro, Cognizant Technology Solutions, Oracle Corporation, ABN AMRO, Patni Computer
Systems, Hexaware Technologies, iSOFT, Sankhya Technologies, Infosys, iFlex, HCL
Technologies, EDS, DatasoftComnet Pvt. Ltd., Sutherland Global Services, Kenexa, E
Centric Solutions Pvt Ltd, OpenWindow Technologies Inc., and Kanbay. The Andhra
Pradesh government provided infrastructure and land for these companies to set up their
development centers in the city outskirts.
Many Vizag-based SME's such as Prospecta Technologies, Symbiosys Technologies, Xinthe
Technologies, NuNetTechnologies,JainInfotech, Sankhya Technologies, Patra, Acclaris,
Samudra Software, etc., have been providing IT and ITES services. Many of these companies
have formed an association called Visakhapatnam Information Technology Association
(VITA) to help promote IT in Vizag as well as bridge the Industry-Institution gap. To help
companies in and around Visakhapatnam build their human capital, companies like
IndiGenius have been providing Human Resource (HR) consulting services such as
recruitment, temporary staffing and training. Training companies like Conduira and TIME
have been helping students prepare for higher studies in reputed educational institutions.
The growing population and economy have resulted in the revamping of the real estate prices
with prices at some prime locations in the city quadrupling over the past couple of years.
Various real estate companies are setting up housing projects in the outskirts of the city
which is being touted as the future I.T. destination of the country. Multiple Special Economic
Zones (SEZ) has been sanctioned for the city. Reliance, Brandix and HPCL have purchased
huge areas in the SEZ for setting up their industries. Bhabha Atomic Research Center
(BARC) plans to set up its second research facility in the country after Trombay in this
region. The city was one of the five in the country selected to hold strategic crude reserves for
the nation in times of national emergency.
The fishing industry is also on the rise with both foreign and domestic exports of tuna
doubling over the past decade. A second port is being constructed at Gangavaram with an
investment of 2 billion dollars which when completed will be the deepest port in the country
with the ability to handle the larger international vessels.
Its traditional importance in shipbuilding is confirmed by the fact that India's first ship, the
"JalaUsha", was launched in Visakhapatnam. It is also one of India's main fishing ports, has a
dedicated harbour for the fishing industry and handles a large percentage of India's seafood
exports.
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The Vizag Special Economic Zone plays a vital role in the industrial growth of the city. The
Bhabha Atomic Research Centre has started its operation at autonagar (temporary) while the
construction for the center is taking on currently. It is expected to be completed soon, the
second only cenre for India after Mumbai. Nuclear power technologies are to be set up at this
centre including a University of its own by BARC.
The Andhra Pradesh Industrial Infrastructure Corporation (APIIC) has awarded the bid to
construct a Knowledge City to Unitech Limited in an area of 700 ha, with an investment of
Rs. 35 thousand crore. India aims to build its first strategic oil reserve facility at
Visakhapatnam by October 2011.
Areas and Demography
Vizag has a cosmopolitan mix of people from various parts of the country. From a population
of a few thousand locals during the 18th century and early 19th century the population grew
steadily every decade. The city doubled its population from 1990–2000 owing to a large
migrant population from surrounding areas and other parts of the country coming to the city
to work in its heavy industries.
According to the 2001 India census, Visakhapatnam had a population of 969,608 and that of
urban area 1,329,472. After the state government approved the formation of Greater
Visakhapatnam with the merger of Gajuwaka municipality and 32 villages in the vicinity in
the Visakhapatnam Municipal Corporation, the population of the city and the metro area
swelled present population may be between 1.6 to 1.8 million. Visakhapatnam is listed as one
of the 100 Fastest Growing Cities of the World.
Population: 969,608 (2001)
• Density: 2,658 /km2
• Metro: 1,329,472
• Area: 540 km2 (208 sq mi)
• Elevation: 5 m (16 ft)
The decadal growth of population during two decades prior to 2001 was as follows.
1991-2001: 75.13%
1981-1991: 27.32%
City Design
The city's main commercial and shopping centres are in the Dwarakanagar-R.T.C. complex
area and Jagadamda Junction area. It even has 2 newly built Inox namely Varun Beach and
CMR Central which are completely fun-filled. Since 2000, the Dwarakanagar-R.T.C.
complex area has transformed into a commercial hub with new shopping malls and
complexes springing up within a radius of 2-3 kilometers. The city is home to many five-star
hotels such as Taj group, ITC-WelcomGroup and Park Hotels.
There has been a rise in the real estate prices attributed to the Telangana movement for a
separate Telangana state, fuelling speculation that Visakhapatnam will become the next
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capital. Recently various large and small software and BPO companies have announced plans
for starting development and outsourcing centres in Vizag, which has also contributed to the
rise in real estate prices. Inflows from Non-resident Indians (NRIs) from Vizag have further
added to this rise.
Indira Gandhi Zoological Park was set up in 1972 on the coastal hills north of the city. The
Zoo Park features some of the rarest species in India.
Existing SWH Installation
The information collected from the SWH dealers in Vizag shows that most of the SWH users
are commercial users like hospitals and hotels. Households are using SWH but it is less
compared to the others. 60% of SWH users prefer ETC models because costs are lower
compared to FPC. Users have found out that ETC models are better in quality as well.
In the last one-year (2010) the installations of SWH systems were approximately 60750 LPD
which makes the total installed capacity of 479000 LPD. NEDCAP has a target of 100,000
LPD for the next year.
Primary Survey: Key Findings
The key findings are as follows.
Table I.41 Sample Size and Categories in Visakhapatnam

Residential
Hotel
Hospital
Total

Residential Users: 13
 Average family size
 FPC
 ETC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Satisfaction with SWH
 Full
 Part
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SWH Users
13
5
7
25

Non-Users
19
10
10
39

Total
35
16
16
68

: 3.38
: 23%
: 76%
:161 lpd
: 100%
: 61%
:312
: 92%
:70%
:30%
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Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH

:4
:38%
:0%
:46%
:100%
:31%

Non-Residential Users
 Hotel : 5Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 Hotel satisfaction with SWH
Non-Residential Non Users
 Hotel: 5, Hospital : 10
 Average room size of hotels
 Water-heating arrangement in hotels





Considered SWH
Reason for not installing SWH
Average bed size of hospital
Water-heating arrangement in hospitals




Considered SWH
Reason for not installing SWH

: 83
: 66%
:40% FPC, 60 % ETC
:80%

:83
:LPG Stove (20%)
: Electric Geyser (20%)
: 60%
:20% (Costly feasibility)
:82
: Electric Geyser (28%)
: LPG Stove (28%)
: 60%
:40% (Costly)

Vishakhapatnam Market: Major Observations
Vishakhapatnam is one of the tourist destinations and industrial cities in the state of Andhra
Pradesh, with lots of SEZs for upcoming industries. And the market drivers are as follows:
Major Players
While Vizag does not have any local manufactures, there are quite a few dealers. National
players are like Tata BP, Photon, Qbarons,Greentek, V-Guard. The major dealers are SSP
Electronic Security Pvt Ltd, SSK Enterprises, Authentic Engineering Services, Balaji
Enterprises, Borosil Glass Works, ManikyamMarketeers, Multi Star Light Inc., Pragna
Associates, Rashmi Industries, RP Energy Solutions, Symphoin Sauna and Trident
Engineering.
Product Appreciation
Users in Vizag have found value in this product. Being satisfied, they are recommending
SWH to others.
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Local Supply
In the city there are more than 20 dealers and suppliers, who are competing with each other in
terms of service, better quality, and price.
Value Proposition
The users of SWH are completely sold out on the value of the product. Most of them are
completely satisfied with the product. They are convinced with the efficiency, relatively
maintenance free performance although the city lacks good after sales service, durability etc.
The overall feedback from them was the product is worthy.
Status Symbol Appeal
Status symbol appeal also plays a substantial role in SWH demand in Vizag. Being a city
with cosmopolitan population, a new technology becomes quite appealing.
MC Policy
This has been a driving force for SWH installations in the city similar to Vijayawada. The
Government order, which required builders to deposit 25% of the SWH installation, cost for
buildings that are 15 meters and above has been very impactful in this regard. In spite of the
hot climate, quite a few buildings have SWH installed. This order was however revoked but
other factors like the growing economy, cosmopolitan population, climate, builder's and
architect's attitude towards SWH show a promising market in the city.
Barriers
Although users are quite happy with SWHs, the following are the key barriers:
1. Awareness among the people (non users) about the product usage and benefits
are very low.
2. After sales service is missing as none of the manufacturers are in those cities
3. Difficulty in getting subsidy.
4. Being close to the sea, the salty water and high TDS causes rusting.
Power Outage
The city has sufficient power hence this does not help in creating demand for SWH.
Bank Credit for SWH
Bank credit is almost non-existent.
Water Shortage
The city has sufficient water supply.
Water Quality
Quality of water is favorable for usage of SWH. The groundwater consists of 500-700 TDS
and water supply by the municipality consists of 150-200 TDS.
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Piped Natural Gas
Piped natural gas does not exist in Vizag.
Common System for Apartments
Most of the builders are installing SWH on apartments, because at the time of construction
the cost of SWH seems to be very less, and after that they are selling the apartments including
all the costs. Even their customers are taking it as a value added service. Those apartments,
which have not installed the system during construction, residents are getting together for a
common conclusion to install a single system.
Building Sector
Builders and architects play a major role in influencing the end user to install SWH. Vizag, in
past few years has seen a very high growth in SWH installations, thanks to government
policies and a positive acceptance by builders and architects. According to NEDCAP,
residential users consist of 80% of the total installations in the city. Builders and architects
are using SWH as a value-add to their buildings and their customers are appreciating this
feature too. Since it is being included in the cost of construction, the high installation cost that
could otherwise be a deterrent is not being a barrier. Hence users do not have to worry about
financing the product and seeking Govt. subsidies. Although overall awareness about SWH is
low among people in the city, Vizag being one of the fastest growing cities in India shows a
strong potential for the SWH market because of these factors.
Hospital Segment
Along with other sectors, the hospital sector in Vizag is also emerging, and most of the new
hospitals which are coming up in the city are installing SWHs. Hospitals have devised their
own method of maintaining the product and have managed to keep the cost of maintenance
low. With high hot water requirements, SWHs are a major cost saving factor.
Case Studies

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/R – 1
Visakhapatnam
Residential User - Bungalow
Dr. Raman, # 10-10-9,
Visakhapatnam- 26
2008
Solar Water Heater
V-Guard
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Technical Summary of Project
Project Objective: For Dr. Raman the installation of a solar water heating system was an act of
economizing, thereby reducing the costs incurred while using electric geysers.
Project Description:
Dr. Raman‟s bungalow is located in Gajuwaka, constructed over an area of 300 sq yards. The
bungalow is modestly furnished and is a bungalow laid down in a la mode fashion. The
bungalow had a beautiful garden and it seemed that Dr. Raman is a nature lover and an
environment friendly person. Dr. Raman lives with his family of 4 and they have a
requirement of 150 liters of hot water every day for bathing. Dr. Raman had got a solar water
heater installed in order to save on the electricity bills he would incur using electric geysers for
producing hot water for his bungalow. Dr. Raman‟s solar water heating system has an
evacuated tube panel with 30 tubes and a capacity of 200 LPD. The system cost inclusive of
the installation and plumbing cost was Rs. 50,000. The installation was made in the year 2008.
He went for a V-Guard solar water heater because of its brand image and reliability on its
products. Dr. Raman has electric geysers fitted in all the bathrooms in order to get hot water
supply during rainy seasons. He is a fully satisfied with the performance of his solar water
heating system as he gets instant hot water throughout the day. He is also satisfied with the
maintenance requirements of the solar water heater and remarked that he hasn‟t incurred any
kind of repairs/maintenance cost till date. Dr. Raman also has an individual solar water heater
installed in apartments where he owns a flat. He has a separate connection to his flat from the
SWH system, which is installed on the terrace of the apartments. Dr. Raman is unaware of any
kind of subsidy or related benefits. He feels that there could be an improvement in the
technology where the SWH system could convert the solar radiation into electricity, store and
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generate hot water during cloudy days. He suggested that the government should create more
awareness programs to reach the public and in his point of view the subsidies should be given
to the dealers.
Financial Data
Capacity
200 LPD
Life
15 years
Capital Cost
Rs. 50,000
Expected Usage (days per year)
300
Remarks
Dr. Raman‟s case is an example from high society and the perception of the high society of
South India could be drawn from this case. They are the people who are not interested in
availing subsidies or rebates, but who are just concerned about the environment and also want
to be economic. This is a typical mindset of South Indian households, “save more and save
wherever possible”. Dr. Raman is fully satisfied with the performance of his solar water
heating system and as it was an onetime investment he had no necessity to calculate the cost
and benefit analysis.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/R –2
Visakhapatnam
Residential User – Apartments
D. VenugopalaRaju, #104,
Visakhapatnam-17
2007
Solar Water Heater
Solartron
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Technical Summary of Project
Project Objective:To reduce the consumption of electricity and save on the electricity bills.He
always wanted to own a SWH system since he read an article about the solar water heating
systems.
Project Description: Mr.Raju is a builder/contractor who resides in an apartments situated in
MVP Colony. Mr. Raju and his family occupy the pent house of the apartments. The daily
requirement of hot water for bathing in the house is 100 liters. Mr. Raju believes in protecting the
environment and natural resources for the future generations. He always wanted to get a solar
water heating system. This motive of his drove him to approach the NEDCAP and he was then
referred to a local dealer (MunindraAditya Solar Shop) who got Mr. Raju a solar water heater
installed. The solar water heating system has one evacuated tube panel with 30 tubes and a
capacity of 200 LPD. The system is a hybrid system which has an In-built Electrical Element to
produce hot water during cloudy/rainy days, but Mr. Raju has not connected it as his hot water
requirements are met with by the SWH promptly. The building was constructed in the year 2007
and the very year, Mr. Raju got his SWH system installed with an initial investment of Rs. 28,000.
The supply points of the SWH system are available in the bathrooms. Mr. Raju is fully satisfied
with the performance of his solar water heater and also with respect to its maintenance. Even
during the cloudy days the family gets sufficient hot water supply throughout the day. Mr. Raju
has not availed the subsidy. He averred that he is able to save Rs. 5,000 per year using a SWH
system rather than an electric geyser. He mentioned that it is difficult to own/use SWH system in
apartments as the other residents would have problem with the idea of one resident getting a SWH
system installed. As in apartments they have kids playing in the terrace and many residents object
for installing a solar water heater. Mr. Raju being a builder and living on the pent house of the
apartments has taken necessary safety measures and has the installed the system on top of the
terrace which is out of the reach of the children in the apartments. He feels that everyone must use
solar power where ever possible as a country like India which has abundant solar power available
should be utilized optimally and pass on the natural depletive energies to the future generations.
Mr. Raju has also mentioned that there is less impact on the households by the G.O passed in
reference to the mandatory solar water heater installations. A majority of the middle class society
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is not interested in switching to SWH because they are unaware of its performance and its
benefits. Mr. Raju feels that the government should bring down the prices of SWHs in order to
increase demand amongst the households.
Financial Data
Capacity
200 LPD
Life
15 years
Capital Cost
Rs. 28000
Expected Usage (days per year)
365
Expected Savings
Rs. 5000 per annum
Remarks
Mr. Raju‟s case provides examples in relation to the problems faced by the users who live in the
apartments. There are objections from the other owners/residents of the apartments on the grounds
of safety. Necessary provisions have to be made in order to keep the system away from the reach
of children.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/R – 3
Visakhapatnam
Residential User – Individual House
Mr. S. NagabushanaRao, 8-1-63,
Visakhapatnam-17
2008
Solar Water Heater
EMMVEE Solar Systems Pvt. Ltd.
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Technical Summary of Project
Project Objective:To reduce the consumption of electricity by producing hot water through solar
water heating system and meet the family‟s hot water requirements.
Project Description:
Mr. Rao is a retired and lives close to the beach (Nouka Nagar) with his family of 6. In his point of
view for a building like theirs has to go for solar water heaters as the size is big and employing
electric geysers would be a costly affair. The average daily hot water requirement for bathing by
the family is 170 liters. The building was constructed in the year 2005 and Mr. Rao‟s son had a
solar water heater installed in the building in the year 2008, which has 2 flat plate panel collectors
with a capacity of 200 LPD. The architect or the building referred Mr. Rao to approach the dealer.
For installing the solar water heater the architect had made necessary provisions. The system‟s
cost was Rs. 24,000 and the installation cost along with the plumbing works was Rs. 5,000. The
family relies on the solar water heater for hot water throughout the year except for the hot summer.
Mr. Rao is satisfied with his solar water heating system except for the rusting of the stand due to
the moist air and the proximity to the beach, which is inevitable in a place like Visakhapatnam.
Financial Data
Capacity
200 LPD
Life
15 years
Capital Cost
Rs. 31000
Expected Usage (days per year)
330
Remarks
Mr.Rao feels that a solar water heater is an additional comfort and is highly economizing while
considering the hot water requirements of a storied building.

Reference Number
CS/Vz/R – 4
City
Visakhapatnam
Type
Residential User – Individual House
Location
Mr. Bhattacharya, 25-40-42, Ganugulavari Street, Visakhapatnam- 1
Installation Year
2005
Technology
Solar Water Heater
Solar Manufacturer
Respondent Doesn‟t Remember
Technical Summary of Project
Project Objective: The purpose of installing a solar water heating system was to meet the hot
water requirements of the house at cheaper cost and in an un-hazardous way.
Project Description:
Mr. Bhattacharya is a chief engineer in the port and who resides in 1 town, Visakhapatnam. His
family‟s hot water requirement in a day is 50 liters. The application of hot water is for bathing and
washing clothes. Mr. Bhattacharya is against the idea of having electric geysers installed because
he lost 3 of his friends while using an electric geyser in the bathroom due to electric shock 8 years
back. He seemed to be an environment-friendly person. He has gallantly mentioned about his solar
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cooker that he uses to prepare food at home. He also mentioned that he could even make chicken
curry with that charge left in the solar cooker. He proudly said that he got the cooker repaired
himself in his workshop when the dealers couldn‟t help him with that issue. Mr. Bhattacharya got
a solar water heater installed in the year 2005, which has one flat plate collector, and with a
capacity of 100 LPD. The system cost was Rs. 8,000 and the installation and plumbing cost was
Rs. 4,000(inclusive of the tank). The supply points of the hot water are available in 3 bathrooms
and one in the service area. He is fully satisfied with the performance of the solar water heating
system, as he has not faced any maintenance issue. In his view he has not faced any maintenance
issues as he uses the municipal water, which is better than the ground/bore water that would choke
the pipes. Except for the rainy days MR. Bhattacharya gets sufficient hot water even during the
cloudy days. In his view the manufacturers should come up with less capacious systems which
would be sufficient enough to meet the requirements of the households. Mr. Bhattacharya was
unaware of the subsidy offered by the government, so he suggested that the government should
create more awareness programs on the advantageous of a SWH system and the subsidies offered
by the government for the users.
Financial Data
Capacity
100 LPD
Life
15 years
Capital Cost
Rs. 12000
Expected Usage (days per year)
300
Remarks
Mr. Battacharya feels that there is a potential market for solar cookers in Visakhapatnam. He is a
satisfied user who would like to use un-hazardous technology in life.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/H – 1
Visakhapatnam
Hotel
Hotel Fortune,Diamond Park
2007
Solar Water Heater
Respondent Doesn‟t Remember
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Technical Summary of Project
Project Objective: To reduce the consumption of electricity.
Project Description:
Hotel Fortune is one of the luxurious hotels in the city of destiny, Vishakapatnam. It‟s a part of
SreeKanya group of hotels and was established in the year 2007. The management had already
decided on installing a SWH system during construction of the hotel,as they wanted to save energy
as well cut down on the costs that would be incurred by using electricity. They installed a SWH
consisting of 79 flat plate collectors. They believe in using non-conventional sources of energy.
The hotel consists of 68 rooms with an occupancy rate of 80%. The average rate of consumption
of hot water in the hotel is 8,000-10,000 liters per day.They have also installed a softener tank,
which is connected to the solar water tank, and the panels are placed in such a manner that they get
maximum exposure to the sunlight. In case there is any problem with the SWH the hotel has a
biomass boiler, which is used as a back-up technology to heat up the water. The management has
not availed any kind of subsidy, as they did not get any sort of details from the dealer.

Financial Data
Capacity
Life
Expected Usage (days per year)
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Remarks
Since the system was installed during construction of the hotel, and Mr. Reddy joined at a later
date, he does not have access to information about the cost of the product. What is interesting here
is they have installed a softener tank to deal with the hard water.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/H – 2
Visakhapatnam
Hotel
The Gateway Hotel, Beach Road, Vishakapatnam
1995
Solar Water Heater
Tata BP Solar

Technical Summary of Project
Project Objective:To save electricity and to protect the environmentby using SWHs.
The Gateway Hotel belongs to the Taj group of hotels. The hotel was constructed in the year 1987,
near the Ramakrishna Beach. The architect has designed the hotel in such a way, that the sea can
be seen from any suite in the hotel. It was earlier known as The Taj Residency but is now known
as The Gateway Hotel. The hotel has 95 luxury suites, with an 80% occupancy rate. There is a
huge requirement for hot water in the hotel that averages to 20,000 liters per day. They have
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installed 72 flat plate solar panels in the year 1995 in order to meet their hot water requirements.
As the hotel belongs to the Tata group, the whole system was purchased from Tata BP Solar as per
the central purchase policy of Tata group. They have a centralized geyser installed as a back-up
technology to the SWH system, which is used during winters and rainy seasons.
Financial Data
Capacity
10000 LPD
Life
20 years
Expected Usage (days per year)
365
Remarks
This is a case where the hotel is using their SWH system to meet only a part of their hot water
demand. Generally large hotels rarely install solar water heaters due to space constraints and the
scale of operation of installing systems that would meet their hot water requirements.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/Hp – 1
Visakhapatnam
Hospital
Indus Hospital, KGH Down Road, Maharanipeta
2008
Solar Water Heater
Shivaji Enterprise
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Technical Summary of Project
Project Objective: To get continuous supply of hot water throughout the year with low
operational and maintenance costs.
Indus Hospitals have made a commitment to serve patients and ensure their well-being and
recovery in the shortest possible time.They gained an enviable reputation of delivering quality
healthcare solutions that are available to all sections of the society. Indus Hospitals believes that a
human touch to healthcare is the key differentiator that makes patients feel comfortable and
recover faster from their ailments. Indus as a hospital has made this approach their primary
motivation which is backed by technology and unmatched medical skills of their doctors and
supportive staff who work round the clock just for one goal, peoples well being. Mr. B.
RaghvendraRao is now the maintenance engineer, who is taking care of the overall maintenance.
Indus Hospital has 165 beds, with the occupancy rate of 84%. The daily hot water requirement
comes up to 4500 liters. In order to satisfy this huge requirement they have installed the evacuated
tube solar water heating system with a capacity of 4500 liters in the year 2008 to serve the purpose
of providing hot water efficiently throughout the year with low maintenance cost. To purchase the
system they have undergone the process of bidding and based on the quotations from different
dealers the management opted for the best deal. From the past one year they have not faced any
kind of problem. They are fully satisfied with the system as it works well even when the weather
is bad. They have complains about the unavailability of the spare parts of SWH in case of any
damage.
Financial Data
Capacity
4500 LPD
Life
20 years
Capital Cost
Rs. 5,39,000
Expected Usage (days per year)
365
Remarks
This is a case of satisfied customers who feel their SWH system generates hot water even in
cloudy days. Since the manufacturer is not a large player, their concern about the availability of
spare parts is justified.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Manufacturer

CS/Vz/Hp – 2
Visakhapatnam
Hospital
The Sanjivi Hospital, 1-51-1/3, Sec-1, MVP Colony, Visakhapatnam
2007
Solar Water Heater
Shivaji Enterprise
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Technical Summary of Project
Project Objective:To provide hot water to the patients and is alsocost effective.
Project Description:
The Sanjivi Hospital is located in one of the major residential areas of Vizag. The hospital is
situated in MVP colony so that they can reach the people easily. The hospital was established in
the year 1994. At present there are 14 beds in the hospital with a 50 % occupancy rate. According
to Dr. Rohinithe average hot water requirements per day in the hospital is 500 liters. Hence to
avail hot water facility they have installed a 500 liters capacity SWH in the year 2007 costing Rs.
42,000. Dr. Rohini is very impressed with the SWH and has also recommendedthis to many of her
friends and colleagues to purchase a system. She was unaware of the electricity and municipal
property tax rebate provided by the government. She suggested that the government should to take
necessary steps to create awareness in the society.
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Financial Data
Capacity
500 LPD
Life
15 years
Capital Cost
Rs. 42,000
Expected Usage (days per year)
365
Remarks
Dr. Rohini is very satisfied with her SWH system. Hospitals of this size are embracing this
technology as it provides an attractive and efficient cost saving option. Her recommendation to her
friends is another example of how SWH is penetrating this sector.

10.

Chennai

Location and Connectivity
Chennai is the fourth most populous metropolitan area and the fifth most populous city in
India. Chennai is well connected to other parts of India by road. Four major national
highways link Chennai to Mumbai (via Bangalore), Kolkata, Tiruchirapalli (Trichy) and
Tirupati and onwards to the rest of the national highway system.
Weather
Chennai has a tropical climate, specifically a tropical wet and dry climate. The city lies near
the equator and is also on the coast, which prevents extreme variation in seasonal
temperature. The weather is hot and humid for most of the year. The hottest part of the year is
late May to early June, with maximum temperatures around 38–42°C (100–108°F). The
coolest part of the year is January, with minimum temperatures around 18–20°C (64–68°F).
Economy
Chennai has a diversified economic base anchored by the automobile, software services,
hardware manufacturing, healthcare and financial services industries.
The city is base to around 30% of India's automobile industry and 35% of its auto
components industry. A large number of automotive companies including Hyundai, Ford,
BMW, Mitsubishi, Komatsu, The TVS Group (TVS Electronics and TVS Motors), Ashok
Leyland, Nissan-Renault, Daimler Trucks, TI Cycles of India, TAFE Tractors, Royal Enfield,
Caterpillar Inc., Caparo, Madras Rubber Factory (MRF) and Apollo Tyres have or are in the
process of setting up manufacturing plants in and around Chennai. The Heavy Vehicles
Factory at Avadi produces military vehicles, including India's main battle tank: Arjun MBT.
The Integral Coach Factory manufactures railway coaches and other rolling stock for Indian
Railways.
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The Ambattur-Padi industrial zone houses many textile manufacturers, and an SEZ for
apparel and footwear manufacture has been set up in the southern suburbs of the city.
Chennai contributes more than 50% of India's leather exports.
Areas and Demography
The present CMA area administered is of 456 km2, with a population of 5.6 million in 2001.
The city population in 2001 was of 4.34 million, while the total metropolitan area was of 8.24
million.
The decadal growth of population during two decades prior to 2001 was as follows.
1991-2001: 20.99%
1981-1991: 26.41%
CMA population is expected to be, according to the Second Master Plan 2011:
Table I.42 Population Projection for Chennai

Year
2011
2021

Population (lakhs)
88.79
111.97

Decadal Growth %
24.2
26.1

Projected annual demand for housing varies from 38,000 units in the first 5 years (ending
2006) 44,000 units in the second 5 years, 49,000 units in the 3rd 5 years, 54,000 units in the
4th 5-year and 62,000 units in the 5th five years (ending 2026). The present supply is about
60,000 units per annum.
City Design
Chennai is divided into four broad regions: North, Central, South and West. North Chennai is
primarily an industrial area. Central Chennai is the commercial heart of the city and includes
an important business district, Parry's Corner. South Chennai and West Chennai, previously
mostly residential, are fast becoming commercial, home to a growing number of information
technology firms, financial companies and call centers. The city is expanding quickly along
the Old Mahabalipuram Road and the Grand Southern Trunk Road (GST Road) in the south
and towards Ambattur, Koyambedu and Sriperumbdur in the west.
Recent Year Growth
In the past year SWH market has been growing well compared to the last 2 to 3 years.
Growth in mid size hospitals, hotels and hostels have been better when compared to
residences and low and large sized commercial institutions.
Hospitals: There has been about 15% to 25 % growth in hospitals. Electricity tariffs (Rs 4.80
per unit for public, Rs 4.40 per unit for private and for educational institutions, hostels, and
hospitals) provide the commercial incentive to switch over from usage of geysers to SWHs.
The small dispensaries and clinics however don't prefer using SWHs in spite of having 10 to
15 in-patients.
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Hotels: There are lots of hotels in Chennai, which are used like a guesthouse, and they have
10 to 15 rooms, where one can't see the usage of SWHs. One can see the use of SWHs only
in the hotels where the minimum number of rooms are 50 and above. It is very rare to see a
five star hotel using SWHs. Penetration is good only in 3 star and 4 star hotels.
Residences: The growth of SWHs in the residential sector is very low compared to
commercial institutions. Growth is good in the outskirts of the city and also in bungalows and
villas. In bungalows and villas, architects have a strong influence in having SWHs installed in
the buildings.
Primary Survey: Key Findings
The key findings are as follows.
Table I.43 Sample Size and Categories in Chennai

Categories
Residential
Hotel
Hospital
Total

Residential Users: 15
 Average family size
 FPC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Load Shedding
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH
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SWH Users
15
7
7
29

Non-Users
20
9
9
38

Total
35
16
16
67

: 5.5
: 100%
:363 lpd
: 66%
: 66%
:348
: 60%
: 13%
:46%
:20%

: 4.7
:85%
: 0%
:5%
:15%
:0%
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Non-Residential Users
 Hotel : 7, Hospital 7
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
Non-Residential Non Users
 Hotel: 9, Hospital : 9
 Average room size of hotels
 Hot water requirement/room of hotels
Water-heating arrangement in hotels
 Considered SWH
 Average bed size of hospital
 Hot water requirement/bed of hospitals
 Water-heating arrangement in hospitals
 Considered SWH

: 91
: 75%
: 71% FPC and 42% ETC
: 39 lpd
:33%
:100%
: 85
: 85% FPC
: 17 lpd
: 57% (electric geyser)

:34
:25 lpd
: Electric Geyser (77%)
: 0%
:35
:14lpd
: Electric Geyser (44%)
: 55%

Chennai Market: Major Observations
If we consider market drivers, their effects are quite low in Chennai. People are neither
motivated by the issue of Government orders, subsidies or environmental concerns as to them
the price seems to be high for a climate like Chennai. This has been expanded further under
"Barriers" below.
Major Players
There are only few main players for SWHs in Chennai. Solkar, Tata BP, Cascade, V-Guard
and Goodsun are the leading manufactures. In the past 6 - 10 players have come and vanished
because they could not perform in the market. But, still there isn't enough competition in the
market. The low awareness levels, people's impression that SWH is expensive to install, and
the climate in Chennai don‟t encourage new entries into the market and sustained business.
Product Appreciation
Among the residential non-users, the awareness and interest in SWHs has been very low. The
usage of hot waters in households is also very low. The perception is that the usage of hot
waters is only in early mornings and for senior citizens, children and people who are
suffering from a cold or fever. They feel in the early mornings SWHs will not be able to
provide hot water. They also feel that there is not enough technically sound people for
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solving these challenges of ensuring hot water is available in mornings. They also feel that
the cost of installation is high. For such low usage of hot water, investing in 100 LPD
systems does not seem like a wise investment. The users however are quite satisfied with the
performance of SWH.
Local Supply
Supply of SWH's is available in city, either straight from manufacturers or through dealers.
However, the service provided in terms of solutions for particular problems is not satisfying
as per the opinion of the Hotel and Hospital users. After sales service is also becoming a
problem for two main reasons. Either the quality of the service is low or the local installer has
had to stop his business. Now users that want to upgrade the system or look for solutions to
their problems have to go through the time-effort task of finding new suppliers, sometimes
far away from their city area.
Value Proposition
Most of the residents of Chennai are not aware of the long-term benefits of SWHs. People
who are using SWHs for more than 10 years, however, are happy with the pay back period.
Mid-sized families expect manufactures to produce systems below 100 LPD. People who are
in rented houses cannot go for SWHs, which substantially affects the demand, while this is
not the case with electric geysers.
Status Symbol Appeal
In cities residents don‟t face socio economic pressures for installing SWHs. But in the
outskirts, people who are staying in bungalows and villas go for SWHs to make a lifestyle
statement. This indicates a significant rise in the demand for SWH among residences in
future as it is being considered as a sign of affluence.
MC Policy
Development Control Rules for Chennai Metropolitan Area after rule 27-A, the following
rule shall be added namely:
27-B Solar Energy Capture: New Buildings in the following categories shall be provided with
the ancillary solar assisted solar heating system and it shall be shown in the plans for
development applied for Planning Permission:
1) Nursing Homes/Hospitals exceeding 500 square meters in floor area
2) Hotels and Lodges exceeding 500 square meters in floor area
3) Hostels exceeding 50 rooms and
4) Marriage halls exceeding 500 square meter in floor area
In spite of the Government Order being passed there isn't any significant change in the usage
of SWHs.
Barriers
The following are the key barriers:
Greentech Knowledge Solutions

A.134

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region











Climate has been significant barrier to the sale of SWHs.
Power cuts being very rare, people usually are satisfied with their electric geysers.
Low usage of hot water creates the demand for smaller systems of SWH (< 100
LPDs), which are non-existent, and also makes the initial installation cost seem high.
Chennai being a large city, the awareness about govt. orders among residents is low,
and communication among departments and the priority of SWH policies is also low,
making the Govt. Orders insignificant.
Building awareness about SWH seems to be a daunting task and the supply chain is
not getting into aggressive marketing strategies.
While the JNNUSM subsidy offered can significantly bring the initial cost down, it is
not much of a value proposition to the residential user who will have to go through a
long process to avail that subsidy and still will have to pay the initial investment
which they are not sure they'll get back through the subsidy. Because of the time it
takes (8-9 months) to process the subsidy according to dealers and manufacturers,
they are also not making the best use of this advantage.
Builders/Architects currently have no incentive in promoting SWH although they play
a very influential role in the installation.

Power Outage
Chennai residents are not subject to frequent power cuts. Hence power outages do not
contribute to the demand for solar water heaters.
Bank Credit for SWH
Canara Bank and Indian Bank are providing loans for SWHs. But banks mostly cater to large
installations, as they are target driven. The targets are usually on the rupee value of the loans
and not the number of installations, which discourage them to process small amounts.
Awareness about the availability of the credit facility is also very low or negligible among
residential users.
Water Shortage
For the commercial institutions the water shortage is not a challenge. But for the people who
are staying in rented houses in the cities this is a problem. This however has no effect on the
demand for SWH at present.
Water Quality
The salty air and water is a cause for concern. Users complain of pipes, tanks and SWH
plates getting corroded. However, the same problem applies to electric geysers where many
users have had problems and have changed to SWH hoping such an issue would disappear.
Piped Natural Gas
The facility of piped natural gas is not available in Chennai.
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Common System for Apartments
As far as apartments are concerned SWHs are not very successful. Very few apartments have
installed SWHs. For example in 20 story buildings people staying in the lower floors do not
get any hot water. It takes time for the hot water to reach the lower floors and a lot of water is
wasted. Technologies like closed loop systems have not yet become popular.
Electric Geyser Segment
According to geyser dealers, the future growth in the sale of geysers will go up to 20%.
Almost 70% of the demand comes from residences and only 30% in commercial institutions.
This shows a high potential of SWH demand in residences, provided the cost of installation
comes down and awareness among the common public rises.
Building Sector
The approach by the builders does not seem to be very effective in promotion of SWHs
among the residents and apartments. But in case of bungalows, architects are promoting their
plan with SWHs.
Hospital Segment
Medical tourism is an important part of the city's economy with health care providers like
Apollo Hospitals based in Chennai. As the city grows, and owed to medical tourism which
attracts patients from different parts of the world who have the habit of using hot water for
bathing, the hospital sector will generate a substantial chunk of the demand for SWH.
Case Studies
Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor
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CS/Ch/R - 1
Chennai
Residential User - Apartment
Velachery, Chennai
2009
Solar Water Heater
Tata BP Solar
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Technical Summary of Project
Project Objective: To minimize the electricity bill.
Project Description:
The apartments have twelve floors with four flats in each floor. They have installed a system
of 2000 LPD capacity (1000 LPD X 2). The system has a common distribution pipe of hot
water supply for all the twelve floors. They don‟t have any built-in back up technology for
the supply of hot water. Instead they have geysers installed in each flat. SWH consists of 8
flat panels and it has sacrificial anode, water inlet, makeup tank & cold-water inlet. The total
cost of the system was around 6 lakhs. This system serves as an excellent example for the
design of common Solar Water Heaters for residential complex. As per the people who stay
in the apartments, it can supply hot water for 330 to 340 days a year, except during the rainy
season. Hence, its payback without subsidy and depreciation benefits is 3 years and 4
months, assuming that it‟s operational and maintenance cost is negligible. Whereas, if we
assume a realistic scenario of two hundred days usage per year including yearly maintenance
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cost, capital subsidy & benefits of reducing diesel cost of their generator sets under the
current power prices, its pay-back comes up to 3.5yrs. But there are a few critical problems in
the apartments. People staying in the first ten floors have to wait for a while in order to avail
the supply of hot water. They will have to first either waste or utilize the cold water. They
also complain that the supply of hot water is not available during the early hours of the day,
but is available in the noon, after 12. Whereas, people do not use hot water after 10.
Financial Data
Capacity
1000 LPD X 2 (Two tanks of each 1000 LPD)
Life
15 years
Capital Cost
Rs. 6,00,000
Expected Usage (days per year)
330 to 340
Remarks
This is an example of how technological solutions for multi-storied buildings have not yet
penetrated well in Chennai. The installation is only a year old. In a building with 48
households, only a 2000 LPD system has been installed, hence each family only gets less than
42 liters of hot water a day. 10 floors out of 12 are not satisfied with the supply of hot water
they are getting.While it is encouraging to see these multi-storied buildings installing SWH, it
is important that solutions such as closed loop systems, insulated pipes, better insulation of
tanks etc. are integrated into systems for multi-storied buildings. The facts that each household
has electric geysers, 10 out of 12 floors are not getting hot water to their satisfaction, and they
don‟t get hot water when they need it (early mornings) also shows that this system is not
significantly affecting the peak power demand.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor
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CS/Ch/R - 2
Chennai
Residential User – Individual House
Mr. D A Rajan, #3 Ganapathy Colony, Tenayampet, Chennai
1996
Solar Water Heater
Solkar Solar System
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Technical Summary of Project
Project Objective: Mr. D A Rajan believes in protecting the environment and has hence opted
for solar water heating system. Besides he also felt that solar heaters are cost saving and
maintenance free.
Project Description: Mr. D A Rajan is a retired electrical engineer and believes in protecting
the environment. His primary motivation to install SWH was an exhibition of solar systems
that he attended, where Solkar displayed a SWH. This impressed him. He instantly decided to
install a SWH. Mr. Rajan lives with his family of eight members. They have installed a 100
LPD system with 1 flat plate collector, which cost Rs. 18000 after the subsidy. They use hot
water for bathing, in the kitchen and for washing clothes. During rainy and cloudy days they
depend on two instant electric geysers installed in two of the bathrooms. In a year they use the
SWH system for 320 days and for the remaining 45 days they use electric geysers. Mr. Rajan
made an annual contract with an annual expenditure of Rs. 1000. The reason behind making
the annual contract is, from the 10th year after installing the SWH the efficiency was very low.
They are fully satisfied with all the aspects of SWH system now.

He suggested that the Government should come up with subsidiaries in order to promote the
usage of SWH system. Mr. Rajan who was impressed with solar products, has voluntarily
started an association to promote “Harnessing of Solar Energy”.
Financial Data
Capacity
Life
Capital Cost
Type of Subsidy
Amount of Subsidy
Expected Usage (days per year)
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100 LPD
15 years
Rs. 18000
Capital
Respondent does not remember
320
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Remarks
Mr. Rajan is an example of how passion for environment supersedes all other factors that
affect the decision to install a solar water heater. Since the installation is about 14 years old, he
does not exactly remember the amount of subsidy he got. He not only retrofitted the system in
a house that was built in 1970, he availed the subsidy, in a climate that requires very less hot
water. Not only this when the system stopped performing he applied for an annual
maintenance contract and has been an advocate of solar water heaters along with other
renewable devices.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ch/R – 3
Chennai
Residential User – Individual House
Mr. Reddy,#5 Iskon Avenue, ECR Road
2005
Solar Water Heater
Solar Power Tech

Technical Summary of Project
Project Objective: Mr. Reddy was concerned in getting rid of electric geysers so that he can
save costs incurred in the maintenance of electric geysers. This provoked him to install SWH
system.
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Project Description: Mr. Reddy is a retired businessman, living with his family at Nilankarai,
which is situated at the east coast of Chennai city. In order to reduce costs incurred in using
electric geysers Mr. Reddy opted for a SWH system. A 200 LPD system with 2 flat plates was
installed with an investment of Rs. 36000 in the year 2005. They use hot water for bathing,
washing clothes and also for cooking. During rainy and cloudy days they use electric geyser as
a back-up technology for their regular hot water requirement. The family depends upon the
SWH system for 330 days in a year and the remaining 35 days they rely on back-up
technology, electric geyser. Their average daily requirement for hot water is 150 liters and the
present SWH system is meeting all their requirements. Mr. Reddy‟s family is fully satisfied
with all the aspects of the SWH system. Mr. Reddy said that, as the panels are very expensive
the customers would have to think twice before purchasing an SWH. This is because in case of
any damage, purchasing a new plate will become expensive for the customer. He suggested
that the manufacturers should look after this issue and also provide help in getting subsidies to
promote the usage of SWH.
As he was satisfied and impressed by the technology implemented in SWH system, he decided
to start a “Solar System Project”.
Financial Data
Capacity
200 LPD
Life
15 years
Capital Cost
Rs. 36000
Expected Usage (days per year)
330
Remarks
Mr Reddy belongs to the upper middle class and signifies a typical SWH user in an individual
house. While he realizes there are cost savings and is completely satisfied with his primary
objective of saving costs, he has not calculated exactly how much he is saving.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor
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CS/Ch/Hst – 1
Chennai
Hostel
Sharadha Mutt, #15, Ragavai road, T. Nagar, Chennai
2009
Solar Water Heater
SuriyaUdaya, Bangalore
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Technical Summary of Project
Project Objective: The purpose of installing a solar water heating system was to
counterbalance the shortage of electricity that the Mutt faces.
Project Description:
Sharadha Mutt is situated in the heart of the city (T. Nagar), it is a place that provides a home
for the nuns. As the number of nuns who are aged is more and due to the shortage of electricity
in the Mutt, the management has opted for installing a SWH system. A 200 LPD system with 2
flat plates was installed with an initial investment of Rs. 60,000 in the year 2009. The hot
water from the electric geysers is used for bathing and cooking. The average usage of hot water
per day is 100 liters. During rainy and cloudy days the Mutt uses electric geysers as a back-up
technology for their regular hot water requirements. As per the information provided they
depend on their SWH system for 320 days and the remaining 45 days they rely on the geysers.
For the past one-year they spent of sum of Rs. 1000 towards repairs. The Mutt also has 10
solar lights installed (sufficient enough to light up the premises) and a government official on
the grounds of eligibility of availing a subsidy that requires an installation of not less than 25
solar lights denied their subsidy.
Financial Data
Capacity
Life
Capital Cost
Expected Usage (days per year)
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200 LPD
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Rs. 60000
320
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Remarks
The management of the Mutt is dissatisfied with the solar water heating system, because they
have a couple of maintenance issues in reference with their SWH system. For the Mutt, 10
solar lights are sufficient but the Mutt was required to install 25 solar lights in order to avail
the subsidy.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ch/H – 1
Chennai
Hotel
Chennai Gate
2007
Solar Water Heater
Solkar Solar System
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Technical Summary of Project
Project Objective: The main purpose of Hotel Chennai Gate for installing a solar water heating
system is to the save costs incurred while using electric geysers and also to comply with the
government order passed on solar water heater installations.
Project Description:
Hotel Chennai Gate established in the year 2007 is situated in the heart of the city near Egmore
Railway Station. The hotel consists of 31 rooms with an occupancy rate of 90%. In order to reduce
operational costs like electricity charges incurred by using geysers and also to comply with the
order passed by the government on mandatory installations of solar water heaters. A 500 LPD
system, containing 12 flat plate collectors, supplies hot water to all the 31 rooms as well as the
kitchen. The daily usage is of around 300 liters. During rainy season and cloudy days they switch
to an electric geyser (centralized) as a back-up technology. Therefore the usage of their solar water
heating system in a year is 335 days, and the remaining 30 days they will be switching to the
electric geyser. It is clearly evident that there is a maximum usage of solar water heating system in
a year. This indicates that the payback period would be very less and also have attractive returns.
They are fully satisfied with their present solar water heating system because they never
experienced any breakdowns.
They have a plan of renovating the building at the rooftop, for this purpose they consulted the
manufacturer Solkar to take necessary actions in replacing the solar water heating system. But
they have not responded promptly.
Financial Data
Capacity
Life
Capital Cost
Expected Usage (days per year)
Remarks

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

500 LPD
20 years
Rs. 75000
335

CS/Ch/H – 2
Chennai
Hotel
The Tidel Residency, Chennai
2008
Solar Water Heater
V-Guard
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Technical Summary of Project
Project Objective: The purpose of installing a solar water heater system in Tidel Residency was
to save electricity and also to compensate the shortage in supply of electricity.
Project Description: The Tidel Residency is a premium class luxury hotel situated on East Coast
Road, in the outskirts of the city. In order to save power and to counterbalance the shortage of
electricity, they have decided to install a solar water heating system. It has a 1000 LPD system,
containing 4 evacuated tube panels, and was installed in the year 2008. The system cost was Rs.
1,50,000. It supplies hot water to all the 23 rooms and the kitchen as well. During the cloudy days
and rainy seasons the system uses its in-built electrical element as a back-up technology, which is
an immersion coil and it automatically boils the water in case of less solar radiation. This indicates
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that they are using solar water heating system throughout the year i.e. 365 days. They are fully
satisfied with all the aspects of their solar water heating system. This has encouraged them to
install another solar water heating system in their new branch at Koyembedu. They suggested that
the government should give enough promotion and knowledge about the usage of solar water
heating system.
Financial Data
Capacity
1000 LPD
Life
20 years
Capital Cost
Rs. 1,50,000
Expected Usage (days per year)
365
Expected Savings
Rs 2,16,000
Remarks
According to the management the SWH system had a pay back period of less than 1 year. With
the overall performance of the present solar water heating system they proposed to install another
system at their new branch in Koyembedu.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ch/HP – 1
Chennai
Hospital
Karthik Hospital, Chennai
1992
Solar Water Heater
Star
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Technical Summary of Project
Project Objective: To cut costs incurred from consumption of electricity by electrical geysers with
the help of SWH
Project Description:
Karthik Hospital was established in 1988, in the outskirts of the city. It accommodates 35 beds
and maintains occupancy of 30%. It provides a healthy environment to its customers. It offers
services for the poor and middle-income groups. In order to reduce operational costs and provide
hot water facility to their customers they have opted to install the SWH system. A 200 LPD
system was installed with 3 flat plates in the year 1992 with an investment of Rs. 12000. They
received a subsidy of Rs. 1500 from the Ministry of New and Renewable Energy. They also
invested Rs. 1000 for piping. The hot water is supplied to the bathrooms and operation theaters
through the SWH. For the past 18 years since installation, they experienced only two breakdowns.
They are highly satisfied with their solar water heater system. The reason for installing SWH is to
cut down electricity bills. But they never calculated, as to how far they have saved after using
SWH.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs. 12000
MNRE Subsidy
Availed
Type of Subsidy
Capital
Amount of Subsidy
1500
Expected Usage (days 320
per year)
Remarks
Karthik Hospital is a medium sized hospital with 35 beds. While they have installed the SWH to
save costs they have not calculated the exact amount of money they save. Their system is an
example of the reliability of good quality SWH systems that only had 2 breakdowns in 18 years.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ch/HP – 2
Chennai
Hospital
Dr. Kamakshi Memorial Hospital, #1, Radial Road, Pallikaranai
2005
Solar Water Heater
N-Max
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Technical Summary of Project
Project Objective: To save electricity and reduce diesel consumption with the help of SWH.
Project Description: Dr. Kamakshi Memorial Hospital is situated in the outskirts of Chennai. For
the sake of reducing the operational costs with environmental friendly measures they decided to
go for a solar water heating system for providing hot water in their bathrooms. They have
installed a 3000 LPD SWH system that contains 8 panels with 32 tubes each, which provides hot
water to all the rooms. It also includes a system for the residential quarters with a capacity of
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2000 liters. Since the hospital is near to the coastal region, the sheet of the solar panels gets
corroded easily. They have a diesel boiler as a back up for the heating up the water in rainy
seasons. They have some problems in recirculation, for which they spend Rs. 20, 000 every year.
Mr. Suresh, the General Manager of Infrastructure says that the mild sheets of the solar panels
should be replaced with aluminum and tubes with stainless steel. The employees of the hospital
are unaware of the functional operations of the system.
Financial Data
Capacity
3000 LPD in hospital (2000 LPD in resident quarters)
Life
20 years
Expected Usage (days per 365
year)
Remarks
Manufacturers need to take into account the local climatic conditions so that issues with rusting
and corrosion are taken care of.
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11.

Coimbatore

Location and Connectivity
Coimbatore is the second largest city in the South Indian state of Tamil Nadu. Coimbatore is
a major textile and engineering hub of south India. It is referred to as ""the Manchester of
South India"" due to the presence of a flourishing textile industry. The key distances are
 Chennai: 551 kms
 Madurai: 217 kms
The city has six major arterial roads and three National Highways - NH-47 (Cochin–Salem),
NH-67 (Mysore–Nagappattinam) and NH 209 (Bangalore–Dindigul). Coimbatore has got
excellent rail connectivity. The Coimbatore Junction is well connected to all major Indian
cities. The Coimbatore airport caters to domestic flights to all the major Indian cities and
international flights to Sharjah and Singapore.
Weather
Coimbatore has a pleasant, salubrious climate, not reaching the high temperatures of other
southern India cities. The city has a tropical wet and dry climate. Situated in the Western part
of the state of Tamil Nadu, Coimbatore is located at an elevation of about 398 meters. The
mean maximum and minimum temperatures during summer and winter varies between 35°C
to 18°C. Highest temperature ever recorded is 41°C and lowest is 12°C.
The average annual rainfall is around 700 mm with the North East and the South West
monsoons contributing to 47% and 28% respectively to the total rainfall. Although this
rainfall is not enough to sustain the needs of the city for the entire year, small rivers like the
Siruvani and Atthikadavufulfill the city's water needs.
Economy
The city's primary industries are engineering and textiles. Coimbatore is the highest revenueearning district in Tamil Nadu. Coimbatore is called the Manchester of South India due to its
extensive textile industry, fed by the surrounding cotton fields. The district also houses the
country's largest amount of hosiery and poultry industries. Entrepreneurs run most of the
industries, often indigenous with family based or community financing. The city's industrial
growth started in 1920‟s and accelerated after independence, without any government
assistance or the entry of external industrial houses. The city serves as the home ground for
most of the well-known industrialists from Tamil Nadu. Of late, information technology
companies have started opening offshore development centers in the city.
Areas and Demography
The present area is 105.5 km2 (41 sqmi) sq.kms. It was extended in 1998 from 69 sq.kms to
the present size.
The city population in 2010 is about 1461139
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Table I.44 Population Trend in Coimbatore

Year
1971
1981
1991
2001

Population
356,000
704,000
816,321
930,882

Growth Rate (%)
24.5
97.8
16.0
14.0

As per the 2001 census Coimbatore had a population of 930,882 within the Municipal
Corporation limits, and 1,461,139 for the urban agglomeration. Males constitute 52% of the
population and females 48%. Coimbatore has an average literacy rate of 78%, higher than the
national average of 59.5%. Male literacy is 81% and female literacy is 74% with 11% of the
population under 6 years of age. The Sex ratio was 948 females per 1000 males. The
language spoken in the Coimbatore city is mainly Kongu Tamil, an unique dialect of Tamil
language. The city's population is predominantly Hindu, along with a sizable Muslim
population.
City Design
Coimbatore is situated in the extreme west of Tamil Nadu, near the state of Kerala. It is
surrounded by mountains on the west, with reserve forests and the (Nilgiri Biosphere
Reserve) on the northern side. The eastern side of the district, including the city is
predominantly dry. The entire western and northern part of the district borders the Western
Ghats with the Nilgiri biosphere as well as the Anaimalai and Munnar ranges. The city of
Coimbatore has nine lakes. Singanallur Lake, Kuruchi Lake, Valankulam Lake,
Krishnampatti Lake, Muthannan Lake and Seevagasintamani Lake are some of them.
Coimbatore is a Municipal corporation as well as the headquarters of the Coimbatore District.
The city is divided into four administrative zones - East, West, North and South, each further
subdivided into 18 wards.
Existing SWH Installation
The existing SWH installations in Coimbatore comes to about 7,89,000 LPD. This largely is
from commercial institutions like hotels and hospitals and individual houses.
Recent Year Growth
Based on the interactions with the manufacturers and dealers it is evident that during the last
few years, the market is experiencing a decisive upswing. The reasons for this growth can be
attributed to the following reasons:
- More awareness among the people.
- Introduction/implementation of SWH policy in Coimbatore (up to some extent).
- Boom in housing construction industry.
- From 2007 the ETC solar water heaters market is in boom due to lower cost,
which also contributed to the market growth.
The trade expects 20% to 50% year-to-year growth for next five years.
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Primary Survey: Key Findings
Table I.45 Sample Size and Categories in Coimbatore

Categories
Residential
Hotel
Hospital
Total

Residential Users: 14
 Average family size
 FPC
 Average size of SWH
 Backup
 Use other than bathroom
 Motivation for SWH
 Cost
 Subsidy
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH

SWH Users
14
7
7
28

Total
34
17
17
68

: 7.7
: 100%
:235 lpd
: 85%
: 14%
: 85%
: 42%
:100%
:

: 4.1
:45%
:0%
:45%
:25%
:40%

Non-Residential Users
 Hotel : 7, Hospital 7
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
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20
10
10
40

: 45
: 77%
: 100% FPC
: 49 lpd
:35%
:42%
: 97
: 100% FPC
: 33 lpd
: 28%
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Non-Residential Non Users
 Hotel: 10, Hospital : 10
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels




Considered SWH
Average bed size of hospital
Water-heating arrangement in hotels



Considered SWH

:38
:61 lpd
:LPG Stove (28%)
: Electric Geyser (57%)
: 43%
:66.7
: Electric Geyser (71%)
: LPG Stove (28%)
: 85%

Coimbatore Market: Major Observations
Based on the interviews with manufacturers and dealers it is evident that Coimbatore is one
of the most developing and rapidly growing market for SWH in Tamil Nadu. In our view, the
market drivers are as follows.
Major Players
There are over a dozen SWH - manufacturers/assemblers at/around Coimbatore. Three of
them viz. Goodsun, Sunlit and Vesat together, hold around 60% share in the local market.
They have been offering solutions with universities, hostels, textile sectors. Some of them
have been engaged in creating awareness at schools, colleges, universities and associations
involved in the building sector.
Product Appreciation
The awareness about the solar water heaters and its benefits are gradually increasing among
the public, thanks to the promotional activities and the fares & exhibitions that are held on a
regular basis. The users are mainly considering the cost saving aspect of the solar water
heaters as it reduces the electricity bill considerably. The difficulty for the prospect is to bear
the initial cost and banks are hesitant to give loans.
Local Supply
There are over a dozen SWH - manufacturers/assemblers at/around Coimbatore. Three of
them viz. Goodsun, Sunlit and Vesat together, hold around 60% share in the local market.
The local producers deploy considerable sales-force, spend on electronic/print/outdoor
publicity and have played a major role in building the market to its present level. There are
also many exhibitions and fares that are being held on a regular basis which is helping the
dealers and manufacturers to create awareness and promote the Solar Water Heaters.
Value Proposition
The buyers are convinced that the solar water heaters are reasonably reliable and a cost
saving product as from the interviews it is evident that the primary purpose for installing a
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solar water heater is to reduce electricity bills and have a 24 hour hot water supply. Even
though the initial installation cost is high, the buyers are confident of the benefits they will
receive in the long run.
Status Symbol Appeal
In Coimbatore we find that most of the users of solar water heaters belong to middle class.
The people here are keen on reducing their electricity consumption and save costs. Therefore
status dimension doesn‟t really act as a market driver in Coimbatore.
Government Policy
The market so far has been largely driven by the manufactures/dealers/installers. Govt. policy
has not had any impact on the demand for SWH.
Power Outage
Power outage is not a problem as far as Coimbatore is concerned. Most of the household and
commercial users use hot water in the morning hours when there is no power outage. There is
a power cut in Coimbatore for 2 hours every day, but not in the morning hours.
Bank Credit for SWH
It is very difficult to avail loan facilities from banks. The paperwork is monotonous. The
major provider of loans is Syndicate Bank. The banks are not at all encouraging its customers
to go for solar water heaters. Based the interaction with Mr.Prakash of Vesat Solar products it
was evident that giving of loans were purely dependent on the Bank Manager.
Water Quality
The water quality is a major issue in Coimbatore. Some of the installations are facing a
problem of leakage and scaling in pipes due to the salt deposit. Some of the non-users even
restrained from purchasing SWH due to this. Some hotels and hospitals using hard water in
solar water heaters are undertaking periodic cleaning of the tanks in order to get rid of the salt
deposits.
Piped Natural Gas
There are hardly any households and commercial organizations using piped natural gas
connections for meeting their hot water requirement in Coimbatore.
Common System for Apartments
In Coimbatore the solar water heaters are mostly installed in independent houses in the
domestic sector. Apartments do not use them.
Electric Geyser Segment
The owner of Prakash Electricals reckons there are around 30,000 units of electric geysers
being sold in the area of Coimbatoreannualy. The key brands are Venus, Racold, Cascade, Vguard, Vijay, Bajaj and Cropmton Greaves. The average size of the system is 10 to 25 liters
with a prize tag of Rs 4,800 to Rs 6,000 respectively. The geysers can last up to 5 years
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where the bore well water (that is hard) is used to 10 years where municipal water is used.
The product is offered with 1 year of element warranty and 5 years of warranty for the body.
The market is split with 75% electric to around 25% of SWH.
MrSrinivaasan, partner at Radhakrishna& Co is convinced that the future of domestic water
heating is with Solar Water Heaters. They seemed to be one of the lead suppliers of electrical
heaters in the city. According to him 60% of the new housing stock being built in the city are
apartments.
Building Sector
The civil engineers association has around 50 members. They have been working with one of
the local manufacturers to create awareness among their fraternity. However, it seems that
most of the members are engaged in the domestic houses where the penetration remains low.
According to their president, 10% of the houses go for SWH. The new-houses market is
broken out into 20% individual houses, 30% cluster of 2 to 3 houses, and 50% apartments.
Most apartment blocks are ground plus two to three floors.
Hospital Segment
Coimbatore is buzzing with medical services providers. It has a large number of good quality
hospitals (around 200) according the Medical Association of Coimbatore and is still growing
at a rapid pace. Around 15 new medium sized hospitals came up just in the last year. It is now
one of the leading hubs for medical services in South India. Most new hospitals have a SWH
system. In fact it is a norm among the hospital sector to have SWH.
However, one large high end hospital, Ganga hospital is fully air-conditioned and is using the
heat from the air-conditioning system to heat water. They have been getting temperatures of
up to 85 C by this method. So for high-end hospitals SWH will be viable once solar cooling
becomes widely available.
Case Studies
Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Co/R – 1
Coimbatore
Residence
Dr. John Sundararaj, 146, Bharathiyar Street, Sivanpuram, Mettupalayam
2006
Solar Water Heater
Vesat solar products
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Technical Summary of Project
Project Objective: For Dr. John Sundararaj the main idea behind installing SWH was to minimize
the electricity bills and the concern for environment
Project Description: Dr. P John Sundararaj is a member of various elite associations, freelance
journalist and philatelist. He had got his two-storeyed building constructed in 1997. Being a nature
lover and to save costs, he purchased a SWH having a capacity of 100 LPD (reason being a small
family) from Vesat Solar Products. To avail the benefit of subsidy, Mr. Sundararaj, had to
negotiate with various banks and also at last had to approach the ministry. The total system cost
was Rs. 22,000 and he was successful in availing 2% interest on loan. Even though Mr. Sundararaj
could save about Rs. 2,500 per annum, he couldn‟t avail any electricity rebate or municipal
property tax rebate. This system serves as an excellent example for the design of common solar
water heater for a residential user. After seeing this particular installation, 6 other families in the
same locality purchased solar water heaters. Mr. Sundararaj is very satisfied with the quality and
service. There has been no maintenance cost incurred for the system till date. Moreover he is also
able to meet the hot water requirements of his family throughout the year. Mr. Sundararaj has an
opinion that the government should create more awareness among people regarding solar energy.
He also says that the procedure for availing loans and subsidy has to be simplified and also the
entry of cheap and duplicate brands should be restricted.
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Financial Data
Capacity
100 LPD
Life
15 years
Capital Cost
Rs. 22000
MNRE Subsidy
Yes
Type of Subsidy
Interest
Amount of Subsidy
2% interest on loan
Expected Usage (days per year)
350
Expected Savings
Rs. 2500/annum
Remarks
Dr. Sundararaj is quite happy with his product, and is confident that the system will pay for itself.
He believes his objective of saving costs will be achieved although he had to put in quite a bit of
effort to avail the interest subsidy. No wonder he actively propagates SWH to his friends and
neighbours. He also feels awareness is the key factor for the success of the SWH industry.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Co/R – 2
Coimbatore
Residence
Mr. R James, 133/2, Tilakar Street, Sivanpuram, Mettupalayam
2006
Solar Water Heater
Vesat Solar Products
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Technical Summary of Project
Project Objective: The reason for Mr. James to install solar water heater was to save the costs of
LPG and also due to his concern for the environment.
Project Description:
Mr. James, a retired government employee lives with his wife, a retired teacher. Their children are
settled abroad. They have a hot water requirement of 50 LPD. They used LPG stove to fulfil their
hot water requirements earlier. But then their LPG cylinder used to get exhausted very fast and
Mr. James had to replace it quite often. In that area some other families were also facing similar
problems. So Mr. James along with 5 other families installed a solar water heater with a capacity
of 100 LPD with a flat plate. They purchased it from Vesat Solar Products. They also availed a
subsidy of 2% interest on loan. Mr. James feels that solar water heaters are environment friendly.
But the problem is that the water that is supplied to the tank is hard and as a result of which there
is scaling and leakage on the pipes and they are also having problems with the valve. Even though
he is satisfied with the overall performance of the system he is dissatisfied with the maintenance
requirements. He could save about Rs. 2,500 per annum as a result of installing the solar water
heater. He suggested that the government should give subsidy for the senior citizens and the
procedure for availing loans should be simplified.
Financial Data
Capacity
100 LPD
Life
15 years
Capital Cost
Rs. 22000
MNRE Subsidy
Yes
Type of Subsidy
Interest
Amount of Subsidy
2% interest on loan
Expected Usage (days per year)
365
Expected Savings
Rs. 2500/annum
Remarks
Mr James, while satisfied with the overall performance of the system, has faced issues with water
quality and the subsidy disbursement process. Manufacturers will have to take into account the
water quality according to the city‟s water supply in order to create a sustainable business. Even if
the customer perception towards the products is good, the water quality and hassles of
maintenance could discourage people from buying this product.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Co/R – 3
Coimbatore
Residence
Mr. Venkatesh, 502, Mettupalayam Road
2007
Solar Water Heater
Vesat Solar Products
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Technical Summary of Project
Project Objective: The reason for Mr. Venkatesh to install a solar water heater was to save
electricity and to reduce their electricity bills.
Project Description:
Mr. Venkatesh is a young businessman. He stays with his family comprising of his mother, wife
and two kids in a bungalow that was constructed in 1927. It was in 2007 that Mr. Venkatesh
installed a solar water heater with reduction of electricity bills as his primary motive. The family‟s
average hot water required per day is about 250 liters. They use hot water not only in their
bathrooms but also in their kitchen. Therefore he installed a solar water heater with capacity 250
LPD. He purchased the solar water heater from Vesat Solar Products at a cost of Rs. 45000. He
was also successful in availing a subsidy of Rs. 4,000. He has an electric heater that he used earlier
and is now being used as back up. He is very satisfied with the solar water heater as he incurred no
maintenance cost and is also able to meet the hot water requirements of his family. Apart from
saving electricity he could also save about Rs. 7,200 on an average per year on his electricity bills.
Mr. Venkatesh also suggested that lots of subsidy has to be given for solar water heater purchases,
the banks have to be encouraged for providing loans and more awareness has to be created among
the public about the solar water heaters and also solar energy as a whole.
Financial Data
Capacity
Life
Capital Cost
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MNRE Subsidy
Yes
Type of Subsidy
Capital
Amount of Subsidy
4000
Expected Usage (days per year)
365
Expected Savings
Rs. 7200/annum
Remarks
Mr. Venkatesh‟s is an example of how retrofitting is also viable in single houses. His family‟s hot
water requirement is relatively high possibly due to his old mother and two young children.
Besides they also use hot water in their kitchen.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Co/R – 4
Coimbatore
Residence
Mr. Shanmugam, 797, Mettupalayam Road
2008
Solar Water Heater
Vesat Solar Products
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Technical Summary of Project
Project Objective: The reason for Mr. Shanmugam to install the solar water heater was to reduce
their electricity bills and also to have a continuous hot water supply.
Project Description:
Mr. Shanmugam is a young businessman who has constructed his house in 2007. There are 5
members in his family including him. The average daily hot water requirement comes around 200
liters. So as per his building‟s architect‟s recommendation, Mr. Venkatesh purchased and installed
a solar water heater of capacity 200 LPD with 2 flat plates from Vesat Solar Products in 2008. The
system cost was Rs. 52,000 and he availed no subsidy. But Mr. Shanmugam is not fully satisfied
with the solar water heater in spite of his cost savings. Many guests visit Mr. Shanmugam on a
regular basis and he is not able to meet their hot water requirements. Moreover he was not
satisfied with its performance of the solar water heating system during rainy and cloudy days,
which is why he had to install an additional electric geyser in his mother's bathroom, as he could
not completely rely on their solar water heater. Mr. Shanmugam suggests that government has to
provide appropriate subsidy as the investment is high to purchase a solar water heater.
Financial Data
Capacity
200 LPD
Life
15 years
Capital Cost
Rs. 52000
Expected Usage (days per year)
365
Remarks
MrShanmugam is not completely satisfied with his SWH system. He did not avail any subsidy and
his requirements are not met when there are guests in the house. He expects after paying such a
high amount he would not have to invest in backup technology. His hot water requirement also
seems to be higher than the capacity he installed. They use hot water not only in the bathrooms but
also in the kitchen.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Co/H – 1
Coimbatore
Hotel
Hotel SreeMurugan
2006
Solar Water Heater
Sunlit Solar Systems
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Technical Summary of Project
Project Objective: The reason for Hotel SreeMurugan to install a solar water heater was to reduce
their electricity bills and to provide 24-hour hot water supply to their customers.
Project Description:
Hotel SreeMurugan is a premium hotel situated near the Coimbatore Railway Station. It has 40
rooms with average room occupancy of 80%. Earlier the hotel used only a centralized electric
geyser and a diesel powered boiler for meeting the hot water requirements of its customers. But
they incurred a lot of costs; on an average they require 3000 liters of hot water per day. It was in
2006 that they installed a solar water heater with cost reduction as their main motive. They
purchased it from Sunlit Solar Systems. The 3000 LPD system has 32 flat plate collectors, which
is able to meet the hot water requirements of the hotel. But during the rainy and cloudy days they
were not able to provide the required hot water only by using solar water heater. For this purpose
they use the centralized electric geyser and diesel powered boiler as a backup. Moreover they use
geysers also when there is an additional hot water requirement during the night. Any how the
primary motive of reducing the costs is achieved as earlier they used to incur about Rs.50,000 Rs.60,000 per annum on geysers and now after installing solar water heater the costs came down
to about Rs.12000 per annum. They are satisfied with the solar water heater and also say that it is
the best both cost wise and health wise.
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Financial Data
Capacity
3000 LPD
Life
20 years
Capital Cost
Rs. 2,50,000
Expected Usage (days per year)
365
Expected Savings
Rs 48,000 per annum
Remarks
Commercial establishments like Hotel SreeMurugan are seeing a clear cost benefit by installing
SWH. They have retrofitted the system, which means their older means of heating water is
available as a backup technology for rainy seasons, cloudy days and at nights.

Reference Number
CS/Co/H – 2
City
Coimbatore
Type
Hotel
Location
Hotel Marian International
Installation Year
2007
Technology
Solar Water Heater
Solar Contractor
Vesat Solar Products
Technical Summary of Project
Project Objective: The reason for Hotel Marian to install a solar water heater was to reduce
electricity bills and save costs.
Project Description:
Hotel Marian International is a premium hotel situated at Arts College Road in Coimbatore. It was
constructed in 2007. It has 33 rooms with average room occupancy of 70%. In order to reduce the
electricity bills they installed a solar water heater at the time of construction of the building. They
installed a solar water heater with 1000 liters capacity during the construction. Unfortunately, after
the opening of the hotel they were not able to meet the hot water requirements. For this purpose
they had to install one more solar water heater with the same capacity. They purchased both the
systems from Vesat Solar Products. They also have an in-built electrical element as back up. The
cost of the SWH system was about Rs. 2,00,000. They are fully satisfied with the performance of
the solar water heater. They are of the opinion that the payback period will be at least 5 years.
They suggested that the government should promote the usage of solar energy by installing solar
water heaters and solar lamps in public sector organizations. They also suggested that penetration
of solar water heaters into the domestic market could be significantly increased if the
manufacturers can come up with tanks with capacity of 50 LPD.
Financial Data
Capacity
Life
Capital Cost
Expected Usage (days per year)
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Remarks
This is an example of a satisfied customer coming back for repeat business. They clearly saw the
benefit of SWH although they did not calculate exactly how much they were saving. They know
they‟d recover their investment within 5 years.

Reference Number
CS/Co/Hp – 1
City
Coimbatore
Type
Hospital
Location
Ganga Medical Centre and Hospitals (P) Ltd, 313, Mettupalayam Road
Installation Year
Technology
AC chiller plant
Solar Contractor
Technical Summary of Project
Project Objective: To recycle and save energy.
Project Description: Ganga hospital is a premium hospital located at Mettupalayam Road in
Coimbatore. This hospital is one of the better-managed hospitals in Coimbatore with huge area
and great cleanliness. The hospital is very well organized. The motto of the hospital is to provide
quality service at cheap prices.
Ganga hospital has 350 patient beds with average bed occupancy of 65%. All the rooms in the
hospital are air-conditioned. The average daily hot water requirement in the hospital is 1000 LPD.
At Ganga Hospital we can find a perfect example of recycling of energy. This hospital didn't come
across the need for installing a solar water heater. The reason for this can be attributed to the airconditioning in the hospital. They use an AC chiller plant of about 60 degree centigrade and the
heat from this plant is enough to meet the hot water requirements of the hospital. They also use a
liquid fuel boiler as back up and also if they require additional temperatures.
Remarks
Although this is not a user of SWH, it is an interesting example of how commercial institutions are
using environment friendly technological innovations for heating water to reduce their costs.

Reference Number
CS/Co/Hp – 2
City
Coimbatore
Type
Hospital
Location
Balaji Nursing Home, #48, Cowley Brown Road, R.S Puram
Installation Year
2009
Technology
Solar Water Heater
Solar Contractor
Goodsun
Technical Summary of Project
Project Objective: To save costs and as a measure to protect the environment.
Project Description: Balaji Nursing Home is a hospital located at R.S. Puram, one of the highly
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developed areas in Coimbatore. It is one of the oldest hospitals in this area and was established in
1960. It has 30 patient beds with average bed occupancy of 40%. The manager, Mr. K.Shankar
Subramaniam is responsible for the maintenance of the building. He and the management decided
to install solar water in 2009 as it requires low maintenance, is eco-friendly and easily available in
Coimbatore. They purchased the solar water heater with capacity 500 LPD and 8 flat panels from
Goodsun. For this they incurred a cost of Rs. 2,65,000 and were not successful in availing any
subsidy. Their hot water requirement is only about 200 to 300 LPD. They are fully satisfied with
the performance of the solar water heater as they are able to meet the hot water requirements and
incurred no repair and maintenance cost till now. They are also availing a depreciation benefit
although they could not specify how much. They also have a central electric geyser and a LPG
geyser as back up. Mr. Subramaniam opined that after installing their solar water heater they were
able to save Rs.70,000 per annum. He says that the solar water heater will pay back within 3 years
of its installation and suggested that its price should be reduced and also a subsidy should be
enforced for commercial organizations by the government.
Financial Data
Capacity
500 LPD
Life
20 years
Capital Cost
Rs 2,65,000
Expected Usage (days per year)
365
Expected Savings
Rs 70,000 per annum
Remarks
Although Balaji Nursing Home was unable to avail the subsidy, yet they are very satisfied with
the cost savings possible through the use of a SWH system.
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12.

Madurai

Location and Connectivity
Madurai is the oldest continuously inhabited city in the Indian peninsula. It is an ancient and
prestigious city in the Indian state of Tamil Nadu, situated on the banks of the River Vaigai in
Madurai district. The city is widely known as the Temple City. The key distances are:
- Chennai:
444 kms
- Coimbatore: 217 kms
Madurai is connected by the following major National Highways:
NH 7: (North-south Corridor Expressway) Bangalore – Salem – Dindigul – Madurai –
Tirunelveli – Kanyakumari
NH 45B:
Trichy – Madurai – Thoothukudi
NH 49: Madurai – Rameswaram
NH 49 Extn: Madurai – Theni – Bodi – Cochin
Bridges have been constructed across the VaigaiRiver to connect Madurai at various points.
Flyovers have been constructed within the city to overcome traffic congestion. Four lane
express highways to Chennai, Kanyakumari, Tuticorin and Bangalore make Madurai well
connected by road.
Weather
Madurai city has an area of 52 km2, within an urban area now extending over as much as 130
km2 and it is located at 9.93°N 78.12°E. It has an average elevation of 101 meters above
mean sea level. The climate is dry and hot, with northeast monsoon rains during OctoberDecember. Temperatures during summer reach a maximum of 40 and a minimum of 26.3°C,
though temperatures over 43°C are not uncommon. Winter temperatures range between 29.6
and 18°C. The average annual rainfall is about 85 cm.
Economy
Madurai district houses reputed organizations in the private sector that are engaged in the
production of variety of goods such as tyres, industrial rubber products, machinery, textiles,
conveyor belts, chemicals etc. Madurai is the home to TVS group. All automobile majors,
including General Motors, Ford, Toyota and Honda, are regular buyers of automobile
components produced in the city. The state government is planning to develop industrial
estate in Madurai, which is to come up on 2,000 acres, and would focus on the manufacturing
industry, especially on automobile component manufacturers.
Over the recent years the IT industry has made a mark in the economy of Madurai. Software
Technology Parks of India, an agency of the Government of India, has authorized several
companies in Madurai to receive benefits under its national information technology
development program.
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Madurai is a boon in the field of healthcare for the people of South Tamil Nadu. Govt.
RajajaiHospital, which is more than a century old, is being extended with ultra modern
facilities in the place of Erstwhile Anna bus stand.
Adding one more feather to the cap of Madurai's health care is the AIIMS hospital being
constructed at Thoppur, Madurai in a proposed cost of 150 crore rupees and scheduled to be
completed by September 2010.
In addition to Government Rajajai Hospital, many private hospitals such as Aravind Eye
Hospital, Apollo Specialty Hospital, Bose Hospital, Meenakshi Mission Hospital, Vasan Eye
Care and Research Center, Vadamalayan Hospital and Quality Care Hospital, make the city a
destination for health care combined with heritage tourism at an affordable cost.
Areas and Demography
The population of MMC has registered an annual growth of 1.31 percent during 1981 to 1991
and further has declined by 0.13 percent during 1991 to 2001.
1991-2001:19.73%
1981-1991:10.79%
On calculating the annual growth for the duration of 2001 to 2011 it comes to 3.23 percent,
which does not fit with the past two decade trends.
Table I.46 Population Trand in Madurai

Year
1961
1971
1981
1991
2001
2011*

Population in lakh
4.25
5.49
8.21
9.41
9.29
12.82

AAGR (%)
2.60
4.10
1.31
-0.13
3.23

City Design
The city-growth is concentrated more towards the northeastern part of Madurai. The reason
being, this part of the city comes under the corporation limit and is provided with all facilities
like electricity and water supply. It also falls by the banks of VaigaiRiver. There is also some
growth seen in TVS Nagar, which is in the southeastern part of Madurai. There is another
patch that shows some growth in buildings near the Tidel Park in the eastern part of the city.
Existing SWH Installation
Based on interactions with SWH manufactures and dealers, we have developed the following
estimate of capacity. The estimate of SWH installations in the city: 211,000 LPD
Percentage share of house holds in the above installations:
House holds
Non House holds
30%
70%
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Percentage share of FPC and ETC in the above installations:
FPC
ETC
30%
70%
Sectoral ranking of the installations:
Hospitals 1
Hotels 2
Hostels 3
Households - 4
Primary Survey: Key Findings
Table I.47 Sample Size and Categories in Madurai

Residential
Hotel
Hospital
Total

Residential Users: 14
 Average family size
 FPC
 ETC
 Average size of SWH
 Backup
 Use other than bathroom
 Number of use days
 Motivation for SWH
 Cost
 Environment
 Satisfaction with SWH
 Full
 Part
Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH
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SWH Users
14
7
7
28

Non-Users
20
10
10
38

Total
34
17
17
68

: 5.14
: 35%
: 71
:235 lpd
: 14%
: 71%
:312
: 50%
: 42%
:85%
:14%

: 4.25
:95%
:10%
:-:85%
:55%
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Non-Residential Users
 Hotel : 7, Hospital 7
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Backup for SWH in hotels
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
Non-Residential Non Users
 Hotel: 10, Hospital : 10
 Average room size of hotels
 Water-heating arrangement in hotels







Considered SWH
Reason for not installing SWH
feasibility)
Average bed size of hospital
Water-heating arrangement in hospitals
Considered SWH
Reason for not installing SWH

: 50
: 66%
: 57% FPC, 42% ETC
: 66 lpd
:28%
:85%
: 171
: 71% FPC, 28% ETC
: 18 lpd
: 21% (electric and LPG geyser)

:52.4
:LPG Geyser (14%)
: Electric Geyser (42%)
: 100%
:28% (Costly and technical
:82
: Electric Geyser (90%)
: 50%
:Costly 30%

Recent Year Growth
The manufacturers and dealers have individually provided with their sales growth. On an
average they have a 10% of sales growth annually. The percentage share of the city in the
total annual sales in the state has also been increasing in last couple of years.
MaduraiMarket: Major Observations
The following are the market drivers in our view:
Major Players
The market is now divided between two categories– premium brand (national) and regional
brands. In the premium brand category, there are brands like Tata BP Solar and V-Guard. The
international brand - Crompton Greaves also has a perceptible presence in this category.
Local manufacturers and dealers like Solsen Solar Equipments (P) Ltd., ATR solar and J.K.
Technology are indulged in intensive direct marketing strategies to their target market, which
is the domestic sector and small businesses. Many manufacturers located in Coimbatore also
have their operations in Madurai and they hold 20% percentage of the total SWH market.
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Few well-known manufacturers from Coimbatore are: Hykon, Cascade, Goodsun, VeSat, etc.
These manufacturers and dealers from Coimbatore make the sale in Madurai and do not
respond promptly for any issues with the usage of the SWHs and on any maintenance
problems.
Product Appreciation
The awareness levels are very low amongst the households. The households are not very
comfortable in changing their existing electric geysers. They have limited knowledge on the
performance of the SWHs and about its maintenance costs. Most of the households are
comfortable with the usage of cold water for bathing because of the climatic conditions of the
city.
Local Supply
There are very few manufacturers/dealers in Madurai and they account for approximately
70% of the solar water heater installations. The reason for this is brands like Tata BP, VGuard are costly when compared to brands like Solesen Solar, ATR Solar India, Cascade etc.
Manufacturers/dealers are taking active participation in creating awareness about solar water
heaters by participating in local trade fairs in exhibitions, and circulating pamphlets and
brochures.
The local dealers use a push strategy by promising govt. subsidies for selling the solar water
heaters, as the domestic users are keen on reducing their investment.
Value Proposition
Users of solar water heaters are satisfied, as they are able to meet their hot water
requirements at low maintenance and repair costs. More over their perceptions about pay
back period is favorable although they do not go into the details of cost benefit analysis.
Status Symbol Appeal
A very small percentage of the population in Madurai had installed solar water heaters, as
they perceive it as a status symbol and for their urge to be forward in usage of latest
technology in high societies.
Government Policy
The Madurai municipal corporation has not laid any rules regarding installation of solar water
heaters for new buildings (domestic & commercial) that are coming up. But The Tamil Nadu
District Municipalities Building Rules, 1972 and The Tamil Nadu District Municipalities
(Hill Stations) Building Rules, 1993 have introduced certain amendments which includes:
 The Executive Authority before giving approval for the construction of a new
building should ensure if it has a provision in the building design itself for an
insulated pipeline from the rooftop in the building to various distribution points where
hot water is required.
 The new building should have provisions for continuous water supply to the solar
water heating system.
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The new building should also have open space on the rooftop to receive direct sun
light.
The recommended minimum capacity should not be less than 25 liters per day for
each bathroom and kitchen subject to the condition that maximum of 50 per cent of
the total room area is provided with the system.

As the majority of the population is unaware of the government's policy and amendments
regarding the solar water heater installments, only the individuals (commercial institutions &
domestic users) who are aware of a solar water heating system and aspects like the
performance of a SWH, the cost benefits were going for the SWHs. Few domestic users had
also purchased a SWH because of the push strategy of few dealers stressing on the 30%
subsidy offered by the government. Most of them are unhappy as they never received the
subsidy and the dealers don't respond promptly on subsidy issue. But they do respond to
maintenance related issues. This has caused a significant amount of dissatisfaction towards
the government and the dealers/installers among those users.
Pre-Policy Record of SWH
Since the GO had minimum impact on the demand for SWH, the pre-policy record of SWH
demand has been the same.
Barriers
Following are the key barriers for SWH growth in the city of Madurai
 Low levels of awareness
 Subsidy not reaching the end user, applying for subsidy is a tedious process.
 Climate being hot does not provide enough incentives to invest in solar water heaters
Power Outage
Power outrage in a city like Madurai is not a significant factor in affecting the demand of
solar water heaters.
Bank Credit for SWH
Bank Credit for SWH is almost non-existent in Madurai. Citizens are unaware of any such
facility.
Water Quality
Most of the places in the Madurai are supplied with hard water and cause scaling. This seems
to be a common problem among both domestic and commercial users.
The ppm figures for Madurai are as follows:
 East: 2800
 West: 900
 Rest of the city: 1000 - 1800
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While this does not have a significant impact on SWH demand in the current size of the
market, solutions to this challenge will be required when it grows.
Piped Natural Gas
There is no facility of piped natural gas in Madurai.
Common System for Apartments
Multi-Storied buildings do not use SWH as they do not see enough benefits compared to the
challenges, low requirements like roof sharing, lower floors not receiving hot water, joint
decision making etc.
Electric Geyser Segment
The geyser dealers strongly believe that the growth of SWH installations doesn't affect their
business as they have a constant growth of 10% in the sales every year. They usually get bulk
orders from hostels, lodges for storage electric geysers and a fair number of orders for instant
electric geysers from the households. The electric geyser dealers believe that there will be a
growth in the geyser market in future as they are expecting improvements of the current
technology just like it is seen in other technologies like better battery back up, inverters,
induction stoves etc.
Building Sector
The density of buildings is high in the northeastern part of the city (Anna Nagar, K.K. Nagar,
Chokkikulam, etc.). The builders are suggesting the usage of SWHs to both households and
institutions but the households are not much attracted as the institutions are. This is because
the hot water requirements are less when compared to the institutions. The households are
comfortable with electric geysers as their knowledge and awareness is limited when it comes
to SWHs and its performance.
Hospital Segment
Madurai has a good number of Multi Speciality Hospitals like Govt. Rajajai Hospital, Apollo
Specialty Hospital, Bose Hospital, Meenakshi Mission Hospital, and also the famous
Aravaind Eye Hospital is also located in heart of the city. The installations of SWHs in the
hospital sector have risen remarkably. The primary reason for this growth is because of
references from other hospitals and also the hot water requirements for their institutions have
increased as the size of the hospitals increased. Comparitively the hospital sector in Madurai
is more aware of SWHs compared to the other sectors.
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Case Studies
Reference Number
CS/Ma/R – 1
City
Madurai
Type
Residence
Location
Mr. Leeladharan, 49, Pandadi 7th street, Madurai- 2
Installation Year
2008
Technology
Solar Water Heater
Solar Contractor
V-Guard & ATR Solar
Technical Summary of Project
Project Objective: For Mr. Leeladharan, the purpose of installing a solar water heating system
was to get hot water for both domestic and commercial purpose and also reduce the consumption
of electricity.
Project Description:
Mr. Leeladharan‟s house has two solar water heating systems with one flat plate panel and an
evacuated tube panel. The capacity of the ETC is 200 LPD and for FPC it is 100 LPD. The
purpose of installing two solar water heaters was to get the hot water for domestic purpose from
the 200 LPD solar water heater at 60 degrees and then pass on the warm water to the 100 LPD
ETC solar water heater in order to get hot water at 80-90 degrees which is used to prepare a paste
for printing inks. The set up is made such a way that the water is passed on from one solar water
heater to other and the outlet for that is provided in the terrace where the paste is prepared. Mr.
Leeladharan is satisfied with the performance of the solar water heater as both his domestic and
commercial hot water requirements are met and he saves on 2/3rds of the LPG consumption. He
had problems while installing the solar water heaters as the tank had to be built on top of the
overhead tank to serve his purpose. His family uses the warm water from the FPC for bathing and
the hot water from the ETC is used to prepare the paste on the terrace. The total cost of the
installations was Rs. 35,000. The breakup for which is as follows:
FPC system (100 LPD) = Rs. 12000, ETC system (200 LPD) = Rs. 19,000, Installation costs = Rs.
4,000
Mr. Leeladharan suggests the government to provide loan facilities for the households, as the
initial cost is usually not affordable by households.
Financial Data
Capacity
300 LPD
Life
20 years
Capital Cost
Rs 35,000
Expected Usage (days per year)
160
Remarks
This is an interesting example of innovativeness to meet hot water requirements for a home-based
business.
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Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ma/R – 2
Madurai
Residence
Mrs. S. Soundravalli, 3/464, Deenamani Nagar
2008
Solar Water Heater
Sudharsan Saur

Technical Summary of Project
Project Objective: To find a suitable solution for the family‟s low hot water requirements.
Project Description:
Mrs. Soundravalli got a solar water heater installed in the year 2008 to meet her hot water
requirement and to save on her electricity bills. The family has only two members; hence their
hot water requirements are generally low. This particular installation is very rare as the capacity
of the solar water heater is less than 50 liters. The manufacturer is Sudhrasan Saur located in
Bangalore for which the dealer is J.K. Technologies in Madurai. The solar water heating system
has an evacuated flat panel with only 5 tubes. The system cost was Rs. 9,500 and the
installation/plumbing costs were Rs. 4,500. Mrs. Soundravalli uses the hot water from the solar
water heater for bathing, kitchen and for yoga massages. She is one satisfied customer who
completely impressed by the performance of their solar water heating system as it meets their
daily hot water requirements promptly. She is also happy that the system is affordable and unlike
the other brands in the market this system was not expensive, a 50 LPD capacity would serve the
purpose. She suggests government to conduct awareness programs about the solar water heaters
and its uses. In her view, the government should encourage the manufacturers and dealers rather
than offering a subsidy that never reaches the people.
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Financial Data
Capacity
50 LPD
Life
20 years
Capital Cost
Rs 13,000
Expected Usage (days per year)
365
Remarks
Mrs. Soundravalli considers investing on a solar water heating system is good rather than
investing on electric geysers and worrying about the increased electricity bills and maintenance
costs.

Reference Number
CS/Ma/R – 3
City
Madurai
Type
Residence
Location
Mr. PrabhuSahulHameed, 2/220, Ali St, 2nd Main Rd, Gomathypuram
Installation Year
2007
Technology
Solar Water Heater
Solar Contractor
Anu Solar
Technical Summary of Project
Project Objective: For Mr. Hameed, the purpose of installing a solar water heating system was to
reduce the consumption of electricity.
Project Description:
Mr. Hameed's house has a SWH system with one flat plate panel, which has a capacity of 100
LPD. The total cost of the system is Rs 23,000, which includes a system cost of Rs 15,000 and an
installation cost of Rs 8,000. He is very happy with the performance of the solar water heater as it
meets the family‟s hot water requirements promptly with no maintenance costs, and they are
delighted, as their electricity bills have reduced. He faces the problem of scaling, as the content of
total dissolved solids in the water is high. He went for solar water heater installation as the
investment can be recovered within 3-4 years. The family uses the solar water heater 160 days a
year and they also have a backup heating arrangement, an electric geyser which they use it for 10
days a year. He is not satisfied with the after sales service from the dealer Anu Solar that is located
in Bangalore. He suggested that the government should promote solar water heaters by providing a
subsidy of 50% on capital cost. Mr. Hameed considers owing a solar water heater is the right
choice as it is a onetime investment with no maintenance costs.
Financial Data
Capacity

100 LPD

Life

20 years

Capital Cost

Rs 23,000

Expected Usage (days per year)

365
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Remarks
Mr. Hameed is satisfied with the solar water heater except for the reason that there is no after sales
service from Anu Solar.

Reference Number
CS/Ma/R – 4
City
Madurai
Type
Residence
Location
Mr. Navaneeta Krishnan, 107, New L.I.G Colony, Anna Nagar
Installation Year
2009
Technology
Solar Water Heater
Solar Contractor
Solsen Solar Equipments (P) Ltd
Technical Summary of Project
Project Objective For Mr. Krishnan, the purpose of installing a solar water heater system was to
reduce their electricity bills and to make use of the solar energy, which is available in plenty in
nature. In his opinion he wants his future generations to enjoy this natural resource too.
Project Description:
Mr. Krishnan belongs to a typical Indian middle class family of priests. His house has one SWH
with one evacuated tube panel with a capacity of 200 LPD. The panel has 15 evacuated tubes. The
system has been provided with an in-built electrical element, which acts as a back up when there
isn't enough radiation during the rainy seasons. The total cost of the system was Rs 15000, which
included a system cost of Rs 12000 and an installation cost of Rs 3000. The family is very happy
with the performance of their SWH as it meets their hot water requirements promptly with no
maintenance costs, and they are delighted as their electricity bills have reduced. The family
seemed to be environment-friendly as they also use other solar devices like solar lamps. They
suggest that the government should promote new technologies that allow the SWH to store the
solar energy for a longer period of time as heat energy gets exhausted with time. The family being
a typical middle class family, they do not have information relating to the net present value,
expected usage and many other technical or financial calculations to measure the cost and benefits
in relation to the SWH. Just as any other households they consider it as a one time investment, low
maintenance cost and “Reducer of Electricity Bills”.
Financial Data
Capacity
200 LPD
Life
20 years
Capital Cost
Rs 15,000
Expected Usage (days per year)
300
Remarks
Mr. Krishnan‟s family is fully satisfied with the SWH's performance. During the rainy season the
SWH doesn‟t trap the solar radiation and store the heat for longer period. Mr. Krishnan hasn‟t
started using the in-built electric element, as they haven't installed a separate electricity line for it
yet.
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Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ma/H – 1
Madurai
Hotel
Sangam Hotel
1990
Solar Water Heater
Crompton Greaves

Technical Summary of Project
Project Objective
For Sangam hotel the SWH was included in the consolidated assets while the hotel was taken over
from the central government. Hence the present management just maintains it and has not made any
repairs even after having 10 non-functional flat plates.
Project Description:
Hotel Sangam is one of the most visited hotels in Madurai. Located only 14 kilometers from the
city's airport, Madurai's Hotel Sangam is the ideal address to spend a wonderful vacation in the
historic city. The hotel was owned by the central government (ITDC) and it was taken over by
Sangam Hotels in 2001. To promote the usage of SWHs, the central government had a SWH
system installed in the hotel. The hotel also got a 50% subsidy on the capital cost of the SWH. The
solar water heating system was installed in 1990 which consists of 54 flat plates and a capacity of
6000 liters out of which 10 plates are not functioning. The chief engineer Mr. S. Radhakrishnan
has no knowledge on the financial details of the SWH as the government installed it 20 years back
and the maintenance crew was replaced over a period of time after the hotel was taken over by
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Sangam Hotels. The hotel also runs on a firewood boiler to meet its hot water requirements as a
backup technology. The maintenance team faces problems like scaling and leakage of the solar
water heating system from time to time. The system is quite old and it seemed as if the hotel is not
anymore concerned about their solar water heating system. A lot of tree branches block the plates
from capturing the solar radiation and the maintenance team had no interest in clearing them.
Financial Data
Capacity
4400 LPD
Life
20 years
Capital Cost
Rs 2,00,000
Expected Usage (days per year)
365
Remarks
The hotel uses the solar water heater as the government installed it. The hotel‟s management is no
more concerned about the maintenance of the solar water heating system. Issues like scaling and
leakage is being taken care of by the maintenance crew.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ma/H – 2
Madurai
Hotel
Hotel International, 46, West PerumalMaistry St
2010
Solar Water Heater
Hykon – Coimbatore

Greentech Knowledge Solutions

A.178

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

Technical Summary of Project
Project Objective
To save electricity and diesel with the help of a SWH.
Project Description:
Hotel International is a premium hotel. It has a 1000 lpd capacity solar water heater with 2
evacuated tube panels each consisting of 30 tubes. The total cost of the system was Rs 1,81,600
which included a system cost of Rs 1,40,000 and an installation/plumbing cost of Rs 41,600. The
reason for installation of solar water heater was to reduce his electricity bills and to meet the
instant hot water demand from the customers. The supply points are present on each floor. The
Managing Director of the hotel is fully satisfied with the performance of the solar water heating
system and also with the after sales service from their dealer. Mr. Hameed also mentioned about
the problem that they faced while installing the solar water heater, as it was difficult to lift and
install the tank in their terrace. The size of the hotel being small, there is no such depreciation
provisions for the solar water heater. He wanted to know the process of receiving the subsidy as
the dealer mentioned that they would receive a 30% subsidy but he doesn‟t respond promptly
when Mr. Hameed contacts him in reference to the subsidy. He suggests that the government
should provide more subsidy and loans for the people who cannot afford the initial capital cost at
lesser interest rates. He also suggested that everyone in the country should use renewable energy
sources.
Financial Data
Capacity
1000 LPD
Life
20 years
Capital Cost
Rs 1,81,600
Expected Usage (days per year)
365
Remarks
Mr. Hameed was partially satisfied with the aspect of space consumption of their solar water
heating system as there is not much space left on the hotel‟s terrace after the installation.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ma/Hp – 1
Madurai
Hospital
Vadamalayan Hospitals
2010
Solar Water Heater
EMMVEE Solar Systems Pvt. Ltd.
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Technical Summary of Project
Project Objective
To save electricity and reduce the costs incurred.
Project Description:
Vadamalayan Hospital is multi-specialty, tertiary care hospital extending quality health care
service to people in and around Madurai for the past half a century. Founded by Dr. P.
Vadamalayan in 1957, ever since the inception the hospital continues to stay atop in providing
quality health care services.
Vadamalayan Hospital has a flat plate system of 4,000 liters capacity and was installed in the year
2009. It consists of 32 flat plates. The total cost of the system was Rs 6,30,000 which includes a
system cost of Rs 5,50,000 and an installation cost of Rs 80,000. The supply points for the solar
water heater are present on each floor. The management is very happy as the solar water heater
could meet their daily water requirements. In addition to that they are even happier as the fuel used
for heating up water has reduced significantly for meeting their daily hot water requirements of
4500 liters. They also have an alternate heating arrangement which is an electric geyser to meet
their daily hot water requirements as the capacity of the solar water heater couldn't meet up with
their daily hot water requirements of 4500 liters. They faced the problem of glass tube breakage
during installation. They weren't aware of the subsidy that can be availed for the installation of
solar water heater.
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Financial Data
Capacity
4000 LPD
Life
20 years
Capital Cost
Rs 6,30,000
Expected Usage (days per year)
365
Remarks
The management of the hospital would like to check the performance of their present solar water
heating system and then decide whether to replace the backup technology of electric geysers with
more solar water heaters or not.

Reference Number
City
Type
Location
Installation Year
Technology
Solar Contractor

CS/Ma/Hp – 2
Madurai
Hospital
Meenakshi Mission Hospital
2010
Solar Water Heater
Cascase&VeSat
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Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWH
Project Description:
Meenakshi Mission Hospital & Research Centre, in pursuit of excellence, is committed to comply
with applicable requirements for developing and providing world-class health care at an affordable
cost. The management is by S.R. Trust which is a non-profit organization registered under the
Indian Trust Act on May 9, 1985.
Meenakshi Mission Hospital has 13,500 LPD solar water heating systems, which consists of 42
flat plates. Their first system was installed in the year 1995 was a 1500 LPD FPC system. And in
due course, as the number of rooms increased they kept adding the solar water heating systems in
their organization. The 13,500 LPD is a total of:
1500 LPD – 1 system
2500 LPD – 1 system
3500 LPD – 1 system
3000 LPD – 2 systems
The installations that were made after the first system are a hybrid model of a solar water heating
systems that have an In-built Electric Element that heats the water when the flat plate panels could
not trap enough solar radiation to heat up the water.
The hospital received a 20% subsidy on the first solar water heater which has a capacity of 1500
LPD. The hospital premise consists of Sunshine Hotel with 60-room capacity. The entire premises
consists of 650 hospital beds, 60 hotel rooms and the rest 40 consists of operation theatres and
other rooms where there is a requirement of hot water. The total cost of the system was Rs
36,75,000 which included a system cost of Rs 33,75,000 and an installation cost of Rs 3,00,000.
They have an annual maintenance contract and their average annual expenditure on all the systems
is Rs. 15,000.
The organization is very happy with the solar water heater installations, as they would have
incurred huge expenses if any other alternate sources like electric/diesel geysers were used.
The manger didn‟t have much information about the financial data in relation to the solar water
heating systems as it was completely dealt by the top-level management.
The manager suggested that government should provide more subsidy and price should be made
affordable by the manufacturers so that they can reach more public.
Financial Data
Capacity
Life
Capital Cost
O&M Cost
Life Cycle Cost
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NPV of Total Cost
Not Calculated
MNRE Subsidy
Yes
Type of Subsidy
Capital
Amount of Subsidy
75,000
Expected Usage (days per year)
365
Remarks
The maintenance manager feels that the solar water heating systems are expensive and need a
huge amount of initial capital. He said that he would have been more satisfied if the solar water
heaters could generate electricity and also heat the water at the same time.

13.

Delhi

Location and Connectivity
Delhi is the largest metropolis by area and the second-largest metropolis by population in
India. It is the eighth largest metropolis in the world by population with more than 12.25
million inhabitants in the territory and with nearly 22.2 million residents in the National
Capital Region urban area (which also includes Noida, Gurgaon, Greater Noida, Faridabad
and Ghaziabad). Delhi is well connected by all modes of transport.
Weather
Delhi features an atypical version of the humid subtropical climate . Summers are long and
extremely hot, from early April to mid-October, with the monsoon season in between. Early
March sees a reversal in the direction of wind, from the north-western direction, to the southwestern. These bring the hot waves from Rajasthan, carrying sand and are a characteristic of
the Delhi summer. These are called loo. The months of March to May see a time of hot
prickling heat. Monsoon arrives at the end of June, bringing some respite from the heat, but
increasing humidity at the same time. The brief, mild winter starts in late November and
peaks in January and is notorious for its heavy fog. Extreme temperatures range from −0.6 °C
(30.9 °F) to 46.7°C (116.1°F). The annual mean temperature is 25°C (77°F); monthly mean
temperatures range from 13°C to 32°C (56°F to 90°F). The average annual rainfall is
approximately 714 mm (28.1 inches), most of which is during the monsoons in July and
August. The average date of the advent of monsoon winds in Delhi is 29 June.
Economy
With an estimated net State Domestic Product (FY 2007) of Rs 1,182 billion (US$24.5
billion) in nominal terms and Rs 3,364 billion ($69.8 billion) in PPPterms, Delhi is the largest
commercial center in northern India. In 2007, Delhi had a per capita income of Rs 66,728
($1,450) at current prices, the third highest in India after Chandigarh and Goa as of 2006–07.
The tertiary sector contributes 70.95% of Delhi's gross SDP followed by secondary and
primary sectors, with 25.20% and 3.85% contribution, respectively. Delhi's workforce
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constitutes 32.82% of the population showing an increase of 52.52% between 1991 and 2001.
In 2001 the total workforce in all government (union and state) and quasi-government sector
was 620,000. In comparison, the organised private sector employed 219,000. Key service
industries include information technology, telecommunications, hotels, banking, media and
tourism. Delhi's manufacturing industry has also grown considerably as many consumer
goods industries have established manufacturing units and headquarters in and around Delhi.
Delhi's large consumer market, coupled with the easy availability of skilled labour, has
attracted foreign investment in Delhi. In 2001, the manufacturing sector employed 1,440,000
workers while the number of industrial units was 129,000.
Construction, power, telecommunications, health and community services, and real estate
form integral parts of Delhi's economy.
Area and Demographics
The National Capital Territory of Delhi is spread over an area of 1,484 km2, of which 783
km2 is designated rural and 700 km2 urban. Delhi has a maximum length of 51.9 km and the
maximum width of 48.48 km. There are three local bodies namely, Municipal Corporation of
Delhi (area is 1,397.3 km2), New Delhi Municipal Committee (42.7 km2) and Delhi
Cantonment Board (43 km2).
According to the 2001 Census of India, the population of Delhi that year was 13,782,976.
The corresponding population density was 9,294 persons per km². By 2004, the estimated
population had increased to 15,279,000.
Table I.48: Population Projection for Delhi (Lakh)

Region
Delhi

Census
2001
138.5

As Finalized by Planning Committee
2011
2021
179.9
234.8

Table I.49 Land Use Plan for Delhi

Land Use in 2021
Residential
Commercial
Industrial
Public & Semi Public
Green- Recreational
Circulation
Total

%
45-55
3-4
4-5
8-10
15-20
10-12
100

City Design
As of July 2007, the National Capital Territory of Delhi comprises nine districts, 59 census
towns, 165 villages and three statutory towns – the Municipal Corporation of Delhi (MCD);
the New Delhi Municipal Committee (NDMC); and the Delhi Cantonment Board (DCB).
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The Delhi metropolitan area lies within the National Capital Territory of Delhi (NCT). The
NCT has three local municipal corporations: Municipal Corporation of Delhi (MCD), New
Delhi Municipal Council (NDMC) and Delhi Cantonment Board. MCD is one of the largest
municipal corporations in the world providing civic amenities to an estimated 13.78 million
people.22 The capital of India, New Delhi, falls under the administration of NDMC. The
chairperson of the NDMC is appointed by the Government of India in consultation with the
Chief Minister of Delhi
Primary Survey Findings
Table I.50 Sample Size and Categories for Delhi

Category
Residential
Hotel
Hospital
Total

SWH Users
9
4
4
17

Residential Users: 9
 Average family size
 FPC
 ETC
 Average size of SWH
 Use other than bathroom
 Number of use days
 Satisfaction with SWH
 Full
Residential Non-Users: 17
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH

Total
26
16
8
50

: 3.6
: 77%
: 11%
: 100 lpd
: 11%
: 120
: 22%

: 6.52
: 47%
: 0%
: 64%
: 29%

Non-Residential Users
 Hotel : 4, Hospital 4
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels

22

Non-Users
17
12
4
33

: 162
: 68%
: 75% FPC, 25 % ETC

http://en.wikipedia.org/wiki/Delhi - cite_note-MCD-50
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SWH capacity per hotel room
Backup for SWH in hotels
Hotel satisfaction with SWH
Average bed capacity of hospital
SWH type in hospital
SWH capacity per bed
Backup for SWH in hospital

: 15 lpd
: 75%
: 80%
: 96.5
: 50% FPC, 50% ETC
: 15 lpd
: 75% (electric and LPG geyser)

Delhi Market: Major Observations
SWH market in Delhi has gained pace after introduction of mandatory provision in year
2006. In our view, following are the market drivers:
Major Players
The market has more than 20 active manufacturers. The leading players are Tata BP,
Emmvee Solar, Neutech and Intersolar.
Government Policy
Govt. of NCT Delhi has notified vide office order no. F. No. 11(149)/2004/Power/2387
Dated 28.09.06 for mandatory use of solar water heating system in respect of categories of
buildings as detailed below.
The use of solar water heating systems will be mandatory in the following categories of
buildings, namely:
 Industries where hot water is required for processing;
 Hospitals and Nursing homes including Government Hospitals;
 Hotels, Motels or Banquet halls;
 Jail Barracks;
 Large canteens having the capacity to serve more than one hundred persons in a day;
 Corporate buildings located on plots having an area of 500 square meters and above;
 All residential building built on a plot having an area of 500 square meters or above
falling within the National Capital Territory of Delhi, excluding Delhi Cantonment
Area or areas exempted under section 61 of the Energy Conservation Act, 2001;
 All government buildings, residential schools, educational colleges‟ hostels, technical
or vocational education institutes, district institutes of education and training, tourism
complexes and universities etc.
 All department of the Government of National Capital Territory of Delhi including
Tihar Jail and other Jails and the Delhi Police, the MCD, NDMC shall amend their
rules/ bye-laws within a period of six months from the date of issue of this order to
make the use of solar water heating systems mandatory.
The growth in commercial segment (hotels and hospitals) has increased considerably after the
government's policy. There wasn't much evident change in the domestic sector before and
after government policy.
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SWH Status
Based on data collected from Government of Delhi on subsidy disbursement, and sales data
from some of the leading manufacturers, it is estimated that the total installed capacity of
SWH in Delhi is around 18.5 lakh lpd or around 37,000 m2. The main market segments for
SWH market in Delhi are:
o Procurement by government agencies for installations in government buildings. This
is perhaps the largest segment in the existing SWH stock. It includes installations by
MCD, NDMC, CPWD, armed and para-military forces, etc. The type of installations
includes government housing, hospitals, hostels, etc.
o Installations driven by mandatory provisions: A large part of the installations in
hospitals and hotels is driven due to the implementation of the mandatory policy.
Since 2009, the Government of Delhi has been particularly active in implementing the
mandatory provisions and has served notices to a large number of hospitals and hotels
threatening levy of penalty u/s 26 of Energy Conservation Act, resulting into spurt in
installation of solar water heater systems.
o Installations driven by subsidy: Small residential systems and systems in the noncommercial segment have been positively impacted by the availability of the state
government subsidy.
As the market for SWH in Delhi is primarily driven by the Government policies and
programmes, the sector-wise distribution of systems is very different from that observed in
other states. Institutions and hospitals account for almost 2/3rd of the installations. Rest 1/3rd
is shared primarily between residential sector and hotels. Among the residential systems,
most of the systems are in low-rise buildings having up to 3 floors. SWH systems in multistorey housing do not exist. There is a recent trend of Solar Water Heaters being installed in
large bungalows and farm houses as well as in new guest houses and hotels.
Power Outage
Power supply is regular except the summer season generally the power supply is quite regular
during winter months.
Bank Credit for SWH
Only few banks like Canara bank & Syndicate bank are financing SWH. Residents are also
not aware of the credit policies provided by the banks on SWH. Banks are also not very keen
in providing loans for SWH to residential users and are only concentrating on hospitals and
hotels users.
Water Quality
There are many areas in Delhi where the water quality is poor. The suburbs which are the
relevant market for SWH report a TDS level of up to 1500 to 1700. This has implication on
system design and maintenance requirements.
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Piped Natural Gas
City gas distribution is managed by Indraprastha gas Limited (IGL). There are 44000
household connected with city gas distribution system. The piped gas is generally used for
cooking and its use in geysers is limited.
CASE STUDIES
Case Study 1 – Bensups Hospital
General Information- Bensups is a 60 bedded multi-specialty hospital established in the year
2006. The average occupancy is about 25% i.e. around 15 beds are occupied at a time.
Hot Water Use- SWH provides hot water for the bathrooms in the wards and the operation
theater. For the ward the hot water is required for only five months (Nov-March) whereas in
the operation theaters there is a year long requirement. In the kitchen geysers are being used
to supply hot water. The laundry is outsourced.
System Characteristics- A 2000 LPD, flat plate, Tata BP thermosyphonic system installed in
the year 2007. The designed capacity is 34 LPD/bed. The cost of the system is about Rs.
168/liter. The system was well mounted and oriented appropriately as there was enough roof
space. The connecting pipes were insulated with cots wool and were sealed well with
Aluminum sheets. The plumbing of the hot water supply pipes was done in house and these
had not been insulated. There were some concerns related to drainage of the water contained
in the hot water supply pipes before actually being able to get hot water. There was an
electric backup provided in the systems storage tank.
Hardness of water was an issue and a water softener was supplying water to the input tank of
the SWH. It was observed that the outlet supply pipes had rusted in just 3 years of operation.
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User Experience- Presently the user was quiet pleased with the system‟s performance. The
system was supplying hot water for 80% of the winter days without taking recourse to the
electric backup. They believed that there were also few maintenance concerns. However, they
were not so pleased with the after sales support.
Case Study 2 – Ayushman Hospital
General Information- Ayushman is a 46 bedded hospital which was established in the year
2005. The average occupancy in the hospital is 70% i.e. around 30 beds are occupied at a
time. The hospital has 3 categories of rooms – general wards (6 beds each), semi deluxe
rooms (5 beds each) and deluxe rooms (1 bed each).
Hot Water Use- the hot water is required in the patient bathrooms, kitchen and the operation
theaters. The patients are generally given a hot water sponge bath and the attendees of the
patients are usually the ones taking bath in the bathrooms. Hot water is used for 5 months
(Oct – Feb). SWH is only providing hot water to 1 general ward, 1 semi deluxe room and 1
deluxe room. All in all it is providing hot water for 12 patient beds and has 3 supply points.
For the rest of the rooms, kitchen and the operation theater decentralized electric geysers
were being used.
System Characteristics- a 400 LPD, thermosyphonic flat plate system installed by Emvee
Solar in the year 2008. The system is mounted on a GI frame to increase its exposure to the
sun. There was no heating backup provided.
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User Experience and Observations- the user was only partially satisfied as they believed that
on some days the SWH could not supply hot water. The user felt that the system was
ineffective for around 3 days in a winter month but on other days could provide water at the
required temperature. It seemed that the system was in a state of neglect too as the collectors
were covered in dust. Also, it had been installed for providing hot water to just 26% of the
hospital beds. Information on cost benefits could not be obtained.
Case Study 3 – Sai International
General Information – It‟s a 24 roomed guest house and is not catering as yet. The building
has 4 floors. On the top 3 floors there are 7 rooms each. The ground floor has 3 rooms and the
kitchen.
Hot Water Use – hot water is needed in the rooms (Nov – March) and the kitchen. The
laundry is supposed to be outsourced. The SWH is supplying hot water to the rooms and the
kitchen. The user had calculated a hot water requirement of 80 LPD for a room and in that
case the total hot water requirement for the rooms would be around 1900 LPD on full
occupancy days.
System Characteristics – a cumulative capacity of 800 LPD is installed. There are 8x100
LPD ETC systems supplied by Medors Biotech. Each 100 LPD system had 10 tubes of
approximate length 5.75 feet each. There is a staineless steel storage tank with each system
which is also supposed to have an inbuilt electric backup. Each system is mounted on a
stainless steel rack as shown in the illustration. PVC pipes were used for connection to the
supply points and these were coated with black foam. 2 systems of 100 LPD each are to
supply hot water to each floor (7 rooms).The total cost of the system is around Rs. 187/liter.
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User Experience and Observations – the feedback on usage could not be obtained as the
system is not functional as yet. The user had installed the system because he believed that it
was a better option than installing individual geysers which would have cost him almost as
much and would also have higher operation and maintenance costs. However, the user was
not happy about the fact that he had applied for subsidy around 6 months back when the
system was installed but hadn‟t received it as yet.
Although the user states a requirement of around 80 LPD/room, the installed capacity is only
28 LPD/room. This could pose a problem in the future if the occupancy rate of the guest
house is high.
Case Study 4 – Wisteria Inn
General Information – it is a 21 roomed guest house and is still under construction.
Hot Water Use – required in the bathrooms of the rooms and the kitchen. The owner gave no
estimate of the likely hot water requirement. SWH is supposed to meet the hot water needs
solely. The requirement of hot water is for 5 months.
System Characteristics – a thermosyphonic 1000 LPD, FPC type system is installed. The
manufacturer is Solchrome which was chosen on personal recommendation. The system is
provided with an electric backup. The allotted capacity per room on full occupancy is around
50 LPD. The cost of the system is Rs. 175/liter. Owner has applied for subsidy.
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User Experience and Observations – The owner believes that the SWH is a smarter option
for heating water. The system wasn‟t installed because of the mandatory provisions in the
area. It has not been in use as yet therefore nothing can be said about the performance. There
were also plans to install a water softener.
Case Study 5 – National Law University
General Information – It is a prestigious law college located in Dwarka. The university‟s
buildings were constructed in the year 2007. Some of the buildings are still under
development. There are 2 (200 bedded) hostels constructed for graduate students, 1 judicial
students hostel for post graduate students (still under construction) and a guest house. Each
Graduate Students‟ hostel has 7 floors. Students reside in the top 6 floors. Each floor has 4
bathrooms i.e 24 bathrooms in total in a hostel.
Hot Water Use – the requirement is in the hostels and guest house for bathing purposes and
also in the kitchens of these facilities for cooking and dish washing purposes. It was reported
that for bathing purposes hot water is required mostly in evenings. Hot water is generally
required for 4 months in case of bathing and round the year in the kitchens. The laundry is
outsourced.
System Characteristics – On each Graduate Students‟ hostel there are four 2000 LPD FPC
type systems installed in 2008. The manufacturer is Emvee Solar. Each system supplies hot
water to 6 bathrooms under it (one bathroom per floor). In this way each 2000 LPD system is
connected to a vertical array of 6 bathrooms. There are 2 hot water supply points in each
bathroom. The designed capacity is taken to be 40 LPD/bed. There is an electric backup
provided in each system. The four systems on each hostel were also connected with each
other in case there was a higher requirement of hot water in any other array of bathrooms.
The flow of hot water between the arrays was regulated with a stop valve.
On each of these hostels a 1000 LPD system had also been installed for kitchen purposes.
In the other facilities the SWHs were not functional as yet. The total installed capacity and
the break up is given in the table below. The cost per liter is Rs. 195.
SWH capacity in National Law University
Type of Building
SWH Capacity in LPD
Bathrooms
Kitchen
Boys Hostel
2000 x 4
1000
Girls Hostel
2000 x 4
1000
Judicial Students‟ Hostel
2000 x 2
500
Guest House
1500 x 2
200
Total Installed Capacity
25,700 LPD

Greentech Knowledge Solutions

A.192

Final Report: Market Assessment of Solar Water Heating Systems in Five Potential States / NCR Region

One of the four 2000 LPD systems on the Boys’ Hostel

Three of the four 2000 LPD systems on the Girls’ Hostel
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Pipes connecting the 4 SWHs with the Stop Valve
User Experience and Observations – The user was quiet satisfied with the product. SWH
could mostly meet the demand of hot water. On evenings they had to turn on the 6 KW
electric back provided in each system for 1-2 hours. This was due to the fact that when hot
water was used in the evenings for bathing, the temperature of water in the storage tank
would drop drastically and hence even on the next day early morning hot water of desired
temperature couldn‟t be provided.
It was observed that the temperature in different systems on a hostel wasn‟t the same. There
was a difference in the placing of collectors between systems. The system in which the
collectors were placed closer to each other and which had also been partially shaded by a wall
had a temperature lower by 5oC than the system whose collectors were appropriately placed
and which had no other shading problems.
Also, at present the SWH only has to provide for 60% of its designed capacity i.e. only 30
users per 2000 LPD system instead of 50 as the hostels are not occupied fully as yet.
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Case Study 6 – Air Force Housing Complex
General Information – The complex has 81 units, each with 4 flats. In total there are 324 flats
in the complex. The facility has been recently constructed.
Hot Water Use – hot water is used for bathing and also for kitchen purposes by the
inhabitants.
System Characteristics – on every unit there is a 300 LPD FPC type system installed of Tata
BP make. This system is connected to the bathrooms of the 4 flats through an electric geyser
which is supposed to be used as a backup. The cumulative capacity installed is 24,600 LPD.
There is a 500 liters water storage tank which solely supplies to the SWH on top of every
system.

The 300 LPD Systems on the Roof of Every Housing Unit with 4 Flats
User Experience and Observations – the users were only partially satisfied as they had to
resort to heating the water with the geyser every day. There are a number of factors which
hindering the SWH performance.
 The capacity of the system is only 300 LPD. It is serving 4 families. On average the
requirement of a household is about 200 LPD. That would equate to 800 LPD for 4
families. Therefore the system seems to be undersized.
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The cold water supply tank is of 500 liters. This tank is filled thrice a day when water
is pumped from the complex‟s pumping station. The timings are 6 a.m., 1 p.m. and 6
p.m. The officers and the school children take bath early morning as they have to be at
office and school before 8 a.m. The users reported that the water from the solar water
heater tank would only be slightly warm in the mornings and that they had to use the
geysers everyday to heat it up to the desired level. The 500 liters allotted capacity
would generally be consumed by 11 am. Water now is not available until 1 p.m. until
the water is pumped again from the central pumping station. So in case anybody
wants to take a bath or use hot water for other purposes after 11 a.m., he/she has to
use water from a cold water supply point and heat it over the gas. Hence, the cold
water supply tank of the SWH is also undersized.
Due to unavailability of water in the SWH tank between 11 a.m. – 1 p.m., the solar
resource remains untapped between these times. These are also the peak sun hours.
When the tanks are recharged again at 1 p.m. with cold water, the SWH again heats
the water for a short duration till evening as the sun‟s intensity reduces. In the
evenings there is again some use of hot water before the supply tanks are recharged
again with cold water at 6 p.m. At this time the temperature of water in the SWH
storage tank again drops and hence on the next day‟s morning the water supplied by
the system is not warm enough.
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14.

Gurgaon

Location and Connectivity
Gurgaon is the sixth largest city in the Indian state of Haryana. Gurgaon is the industrial and
financial center of Haryana. It is located 30 kms south of national capital New Delhi and 268
kms south of Chandigarh, the state capital. Gurgaon is one of Delhi's four major satellite
cities and is part of the National Capital Region of India. Over the past 15 years the city has
undergone rapid development and construction.
Weather
The weather, except during the monsoon, is characterized by the dryness in air, a hot summer
and a cold winter. The year may be broadly divided into four seasons, viz. winter, summer,
monsoon and the post monsoon or the transit period. The winter starts late in November and
continues upto the beginning of March. The summer is from March till the end of June. The
period from July to mid September is the south west monsoon season. Mid September to end
of November constitutes the post monsoon or the transition period. From about the beginning
of March, temperatures begin to increase rapidly. May and June are the hottest months when
the mean daily maximum temperature is about 41°C. From April onwards, hot dust-laden
winds locally known as loo blows and weather is unpleasant. The mean daily maximum
temperature in January is about 21°C and the mean daily minimum temperature about 7°C.
Area and Demographics
Presently population of Gurgaon-Manesar area is around 2.5 million and it is expected to
reach 3.7 million by 2021. As per the final development plan – 2021, for Gurgaon-Manesar
complex, the total urbanizable area for the Gurgaon- Manesar is 37069 Hectares. Following
is the proposed land use pattern in Hectares
Table I.51: Population Projection for Gurgaon (Lakh)23

Region
Gurgaon

Estimated
2011
26.0

Final Development Plan
2021
37.0

Economy
Gurgaon is a prominent outsourcing and offshoring hubs. It has also become a major hub of
telecom companies. Prominent companies headquartered here include Bharti Airtel, Nokia,
Motorola, Alcatel Lucent, and Ericsson. Automobile manufacturing, garment manufacturing,
world-class real estate and shopping malls are the other main industries. Gurgaon and
Faridabadtogether generate over 50% of Haryana's income tax revenues.
The distribution of outsourcing companies is skewed towards non-IT services. Gurgaon's
outsourcing industry was born in 1997 when GE Capital International Services (GECIS) was
23

Source: Final development plan 2021 AD for the controlled area of Gurgaon-Manesar urban complex, Town &
Country Planning Department, 5th Feb 2007
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set up as the India-based business process services operations of GE Capital. In 2005, GECIS
became an independent company - Genpact, which is now headquartered in Gurgaon. This
trend continued after several other firms established themselves in the city. Gurgaon also has
a major manufacturing industry. Car manufacturing facilities include India's largest passenger
car company, Maruti Suzuki. Hero Honda, the world's biggest motor cycle company is based
in Gurgaon.
Land Use Structure
Land use distribution proposed in Final development plan 2021.

Figure I.1: Land Use Distribution

Primary Survey: Key Findings
Table I.52: Primary survey numbers

Category
Residential
Hotel
Hospital
Hostel
Total

SWH Users
10
4
3
1
18

Non-Users
20
10
4
0
34

Total
30
14
7
1
52

The key findings are as follows.
Residential Users: 10
 Average family size
 Average size of SWH
 Backup
 Use other than bathroom
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Number of use days
Motivation for SWH
 Cost
 Environment
Satisfaction with SWH
 Full
 Part

Residential Non-Users: 20
 Family size
 Water-heating
 Electric geyser
 LPG Geyser
 LPG Stove
 Aware of SWH
 Considered SWH

: 220
: 100%
: 70%
: 90%
: 10%

:4
: 35%
: 10%
: 55%
: 90%
: 60%

Non-Residential Users
 Hotel : 4, Hospital 3 and Hostel :1
 Average room capacity of Hotels
 Average occupancy of hotels
 SWH type in hotels
 SWH capacity per hotel room
 Hotel satisfaction with SWH
 Average bed capacity of hospital
 SWH type in hospital
 SWH capacity per bed
 Backup for SWH in hospital
 Hostel bed capacity
 SWH type in hostel
 SWH capacity per bed
 Backup for SWH in hostel
Non-Residential Non Users
 Hotel: 10, Hospital : 4, Hostel 2
 Average room size of hotels
 Hot water requirement/room of hotels
 Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH
Average bed size of hospital
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: 38
: 50%
: 100% FPC
: 71 lpd
: 100%
: 30
: 67% ETC
: 10 lpd
: 100% (electric and LPG geyser)
: 450
: ETC
: 41 lpd
: LPG stove

: 15
: 25 lpd
: LPG Geyser (50%)
: Electric Geyser (50%)
: 70%
: 70% (costly)
: 24
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Hot water requirement/bed of hospitals
Water-heating arrangement in hotels




Considered SWH
Reason for not installing SWH

: 35 lpd
: Electric Geyser (66%)
: LPG Geyser (33%)
: 75%
: Costly and technical feasibility
(50% each)

Gurgaon Market: Major Observations
Impact of market drivers such as Government orders, subsidies or environmental concerns is
quite low in Residential sector. Hotels and guest houses are installing under capacity systems
to fulfill the mandatory orders. Various other reasons are described in "Barriers" below.
There are only few players active in SWH market e.g. Intersolar, Tata BP, Solarhart, Synergy
Solar, Honeywell, etc. Limited market has failed to encourage new entries into the market
and sustained business.
SWH Policy
Haryana is the first State in the country to issue a comprehensive notification dated
29.07.2005 on Energy Conservation Measures. It makes Solar Water Heating Systems
mandatory for water heating application in all functional buildings where hot water is
required. The Haryana Urban Development Authority has adopted the mandatory provisions
of HAREDA vide their letter dated 28.11.05. The Department of Urban Local Bodies,
Haryana has also amended the Haryana Municipal Building Bye-laws vide Notification dated
16.11.07. Solar Water Heating has been made mandatory in Industries, Hospitals and Nursing
Homes, Govt. Hospitals, Hotels, Motels and Banquet Halls, Jail barracks, Canteens, Housing
Complexes set up by Group Housing Societies/Housing Board, All Residential buildings built
on a plot of size 500 sq. yards and above falling within the limits of Municipal
Committees/Corporations and HUDA Sectors, and all Govt. buildings, Residential Schools,
Educational Colleges, Hostels, Technical/Educational Institutes, District Institute of
Education and Training, Tourism Complexes and Universities etc. The regulation is yet to be
enforced in an effective manner; however, it has definitely helped in opening new segments
for the solar water heater industry e.g. the multi-storey residential buildings.
Bank Credit for SWH
Canara Bank and Indian Bank are providing loans for SWHs. But banks mostly cater to large
installations, as they are target driven. The targets are usually on the rupee value of the loans
and not the number of installations, which discourage them to process small amounts.
Awareness about the availability of the credit facility is also very low or negligible among
residential users.
SWH Status
The total installed capacity of solar water heaters is estimated at 3 lakh lpd (6000 m2), out of
which around 2/3rd is in residential sector, including a few SWH installations in multi-storey
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residential complexes. The installation base in hospitals and hotels is relatively low. The
SWH market has benefited from the state government order making the use of solar water
heater mandatory in a variety of buildings. The annual installation of SWH at GurgaonManesar for the year 2010-11 is estimated at around 1to 1.5 lakh lpd.
Case Studies

Project Details: Hotel Park Premier
Location
Mahavir Chowk, Gurgaon
Type
Hotel
Installation Year
2010
Technology
Solar Water Heater
Solar Manufacturer Inter Solar
Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWH
Project Description:
Hotel Park Premier is a premium luxury hotel situated in the heart of the city. For the sake of
reducing operational costs with environmental friendly measures they decided to go for Solar
Water Heaters for providing hot water in the bathrooms and kitchen. A 6000 lpd system
containing 56 flat plate collectors provides hot water to all of the 90 rooms as well as in the
kitchen. The primary solar circuit is connected through the solar tank of 6000lt capacity, with the
help of plate type heat exchanger. This solar tank is well insulated with glass wool and is
connected to an auxiliary tank of 4000 lt capacity, having electrical heating elements of 54 kW
with a thermostat designed to maintain the temperature of the auxiliary tank at 55oC. The hot
water supply to the rooms and kitchen is provided from this auxiliary tank. The programmable
controls ensure that heat is withdrawn from the primary circuit as soon as the differential
temperature between the primary circuit and the solar tank reaches 10oC. The material of
construction of both of the tanks is MS Steel with epoxy coating from inside to prevent from
internal corrosion and leakages.
Financial Data
Capacity
6000 lpd
Life
20 years
Capital Cost
Rs. 16 Lakhs
Expected Savings
Rs. 2.75 Lakhs/annum
Depreciation Benefits
Yes
Remarks
 Hybrid system with very large electrical backup which is designed to take the total
demand of peak winter demand. Hence no other water heating arrangement required.
 AMC Necessary. MS tank may not be able to stand the corrosive nature of the water.
 Investment in Hybrid systems will prove financially prudent an account of avoided
capital expenditure.
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Project Details: Hotel City Mark
Location
Sec-29, Gurgaon
Type
Hotel
Installation Year
2010
Technology
Solar Water Heater
Solar Manufacturer Emmvee Solar Systems Pvt Ltd
Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWH
Project Description:
Hotel City Mark is a luxury hotel situated in the heart of the city. To comply with mandatory
provisions and reduce operational costs they decided to go for Solar Water Heaters for providing
hot water in the bathrooms and kitchen. A 3000 lpd system containing 24 flat plate collectors
provides hot water to all of the 94 rooms as well as in the kitchen. The collectors are connected
through a solar tank which in turns provides hot water to a diesel based hot water generator,
thermostatically controlled to provide hot water at 50oC. All the hot water requirements
pertaining to bathing and kitchen purposes are taken care from this system. They have not
installed a single geyser in the hotel although they do have a steam boiler which is used for
laundry purposes but they don‟t use solar water heater to pre-heat the make-up water for the
boiler as SWH is undersized and could not cater to all the hot water demand.

Financial Data
Capacity
Life
Capital Cost
Auxiliary Heating
Fuel used in Auxiliary Heating
Expected Usage (days per year)
Expected Savings
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Remarks
 Centralized heating system, No electric geysers are installed, resulting in lower overall
capital cost.
 System is undersized. Larger capacity could have been installed as year round
requirements for the laundry/ kitchen etc exist and space was available on the rooftop.

Project Details
Location
Working Women Hostel, Near Nehru Stadium, Civil Lines ,Gurgaon
Type
Residential Hostel
Installation Year
2007
Technology
Solar Water Heater
Solar Contractor
Sun Glow Solar
Technical Summary of Project
Project Objective: For the cause of promoting deployment of Solar Water Heaters in
institutions, HAREDA has installed SWH in Working Women Hostel.
Project Description:
Under the social sector scheme, HAREDA has installed a 2000 lpd SWH system in the working
women hostel situated in Gurgaon. Under this scheme, HAREDA provides 90% financial
assistance for installing a solar water heating systems in social sector institutions.
The hostel is a single storey building having 40 rooms. Each room has a bathroom and a kitchen
attached and can accommodate two persons. A community type solar water heating system is
designed to cater the hot water requirement for bathing and kitchen purposes. The system
consists of 20 flat plate collectors, making the total capacity of the installed system to be 2000
lpd, with common distribution piping for hot water supply in each room and no auxiliary heating
provisions. Piping system was designed so as to minimize the piping cost as well as its
complexity. The SWH system is the only source of hot water in the hostel and as per the
warden‟s opinion they are quite satisfied with the performance of the system. As per their
estimate the use of SWH system is for around 90-100 days in the year. Regular maintenance of
the system is ensured through an annual maintenance contract with the supplier.
If such kind of installation happens under the new guidelines of JNNSM, it may not be a very
financially attractive proposition. As per our analysis, under the current subsidy regime its pay
back would be around 8 yrs. The requirement of hot water is for only 90-100 days in an year,
therefore SWH is not utilized fully hence will not give attractive returns.
Financial Data
Capacity
2000 lpd
Capital Cost
Rs. 4.5 Lakhs
Expected Savings
Rs. 37000 /annum
Remarks
 A good example of a community based solar water heating system
 Common distribution pipeline reduces the cost of piping.
 AMC results in regular maintenance of the system.
 Hot water is required only for 90-100 days in a year and hence the plant utilization factor
is low.
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Project Details
Location
Sector 17, Gurgaon
Type
Guest House
Installation Year
2008
Technology
Solar Water Heating System
Solar Manufacturer BHEL
Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWHS
Project Description:
Guest houses have a hot water requirement for around 9 – 10 months in the year. The
conventional way is to install storage electrical geysers in individual toilets. The SWHS was
designed to meet the hot water requirements for the entire Guest House . The system consists of
10 flat plate collectors with electrical back-up in the tank to cater the hot water requirements of
all the twenty two rooms as well as kitchen.
This is a simple thermo-siphon system in operation since 2000. The system is optimally designed
and properly installed and all the pipe work is insulated. Performance of system is up to the
mark, primarily because of the regular annual maintenance. The SWHS was integrated into the
operations since the inception of the guest house hence they did not install any additional room/
toilet storage electric geysers. No subsidy or grant of any kind was availed as the owners were
not aware of the subsidy. The primary motivation for the installation was that promoters were
familiar with SWHS and its environmental and energy savings potential.
Financial Data
Capacity
1000 lpd
Capital Cost
Rs. 2 Lakhs
Expected Savings
Rs. 46000/annum
Remarks/ Learnings
 Maximum Benefits derived as SWHs was planned at the design stage itself.
 Proper Installation hence no geysers are required, which results in lower capital cost and
quicker paybacks.
 Annual Maintenance Contract (AMC) has ensured good performance of the system for
last 10 years.
 Subsidies not the main driver in the decision making process. Awareness about the
technology and its potential benefits were more important factors.
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Project Details
Location
HUDA Housing Society, Sector 43, Gurgaon
Type
Residential Housing Society
Installation Year
2008
Technology
Solar Water Heater
Solar Contractor
Inter Solar
Technical Summary of Project
Project Objective: For the cause of promoting deployment of Solar Water Heaters in residential
units, housing board of Haryana has installed SWH in the HUDA Housing society.
Project Description:
The Society has eight towers, each having eight floors with four flats in each floor. For each
tower 4x 1000 lpd systems, each catering eight flats that lie in a straight column are installed. In
this configuration piping cost as well as its complexity is minimized. The system has a common
distribution pipe of hot water supply for all the eight floors. As common solar water heating
system is provided for each tower, consisting of 32 flats, therefore no back up provisions are
given instead of that electric geysers are installed in each flat and solar water heating system
provides preheated water to the electric geysers. In terms of collectors, 40 flat plate collectors are
installed on the roof of each tower having a shade free area of 135 sq meter. The total cost of the
system was around 71 lakhs. As per the HUDA analysis, it can provide hot water for 365 days a
year, hence its pay-back, without subsidy and depreciation benefits, is 3 years and 4 months,
assuming that it‟s operational and maintenance cost is negligible. Whereas, if we assume a
realistic scenario, Two hundred days of usage per year including yearly maintenance cost, capital
subsidy & benefits of reducing diesel cost of DG under the current power scenario, its pay-back
comes out to be 3.5yrs. The recent guidelines on capital subsidy have made such projects more
financially attractive. Under the increased subsidy, payback of similar kind of system is less than
3 years.
Financial Data
Capacity
32000 lpd
Capital Cost
Rs. 71 Lakhs
O&M Cost
2%
Expected Savings
Rs. 18.2 lakhs/annum
Remarks
The building is yet to be occupied. It would be interesting to see how the system would be used
and managed by the residents.
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Project Details
Location
Sector 21, Gurgaon
Type
Individual house
Installation Year
2010
Technology
Solar Water Heating System
Solar Manufacturer Honeywell Solar solutions
Technical Summary of Project
Project Objective: To reduce the electricity and diesel consumption with the help of SWHS
Project Description:
A pressurized ETC system having 6 sq meter aperture area and a solar tank of 300 lts, was
installed in March 2010, to provide hot water in 6 bathrooms. Highly modernized system having
circulation pump and insulated auxiliary tank of 100 liter having electrical back-up. The system
is optimally designed and properly installed and all the pipe work is insulated. The SWHS was
integrated into the design of the house hence they did not install any additional room toilet
storage electric geysers. Have applied for the capital subsidy. The primary motivation for the
installation was that promoters were familiar with SWHS and its environmental and energy
savings potential.
Financial Data
Capacity
300 lpd
Capital Cost
Rs. 1.15 Lakhs
Amount of Subsidy
Rs. 18000
Remarks/ Learnings
 Maximum Benefits derived in this agreement when projects planned SWHS from
Inception.
 Proper Installation hence no individual geysers are required, hence lower capital cost and
quicker paybacks.
 Pressurized systems have 30% higher costs than the non-pressurized system.
 Optimal functioning requires regular maintenance hence AMC must be a part of every
transaction.
 Subsidies not the main driver in the decision making process. Awareness about the
technology and its potential benefits are more important factors.
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Project Details
Location
Sector 55, Gurgaon
Type
Guest House
Installation Year
2006
Technology
Solar Water Heating System
Solar Manufacturer TATA BP Solar
Technical Summary of Project
Project Objective: To save electricity and diesel with the help of SWHS
Project Description:
The SWHS was designed to meet the hot water requirements for the entire Guest House. The
system consists of 10 flat plate collectors of 2 sqm each with a separate electrical back-up tank to
cater the hot water requirements of all the twenty rooms well as kitchen.
A simple pressurized system working on thermo-siphon effect operating since 2006. The system
is optimally designed and properly installed and all the pipe work is insulated. Performance of
system is up to the mark, primarily because of the regular annual maintenance. The SWHS was
integrated into the operations since the inception of the guest house hence they did not install any
additional room toilet storage electric geysers. No subsidy or grant of any kind was availed by
the owners. The primary motivation for the installation was that promoters were familiar with
SWHS and its environmental and energy savings potential.
Financial Data
Capacity
1000 lpd
Capital Cost
Rs. 2.5 Lakhs
Expected Savings
Rs. 61000/annum @Rs. 6/kWh
Remarks/ Learnings
 Maximum Benefits derived in this agreement when projects planned SWHS from
Inception.
 Proper Installation hence no geysers are required, hence lower capital cost and quicker
paybacks.
 Pressurized systems have 30% higher costs than the non-pressurized system.
 Optimal functioning requires regular maintenance hence AMC must be a part of every
transaction.
 Subsidies not the main driver in the decision making process. Awareness about the
technology and its potential benefits are more important factors.
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Project Details
Location
Industrial Canteen, Manesar
Company Profile
Pharmaceutical
Installation Year
2009
Technology
SWH for industrial kitchen
Solar Contractor
Synergy Solar
Size of System
3000 lpd
Technical Summary of Project
Project Objective: To reduce LPG consumption by using solar water heater in canteen
Project Description:
A 3000 lpd ETC based pressurized system used for providing hot water for canteen purposes.
The canteen has capacity of 1000 meals per day. A RO system provides soft water which with
the help of Plate type heat exchanger gets heated to about 60-70oC. Six 500 lpd ETC based
modules acts as a solar collector and transfers heat to a solar tank at a minimum differential
temperature of 5oC. The solar tank provides hot water in the kitchen directly. No auxiliary
heating device is installed. The canteen prepares lunch and dinner for approx 500 peoples. The
system is estimated to save around 200 commercial LPG cylinders in a year.
Financial Data (As per design)
Capacity
3000 lpd
Capital Cost
Rs. 6.5 lakhs
Expected Savings
3800 kg LPG/ year= Rs. 18 lakhs per annum @ Rs. 55/ kg
Remarks
 One of the best examples for usage of SWH in catering purposes
 Hot water is used both for cooking and dish washing purposes
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15.

NOIDA/Greater NOIDA

NOIDA
Noida, the acronym for New Okhla Industrial Development Authority, has emerged as a
planned, integrated, modern Industrial City that is well connected to Delhi through a network
of roads, national highways and the ultra-modern DND Ghaziabad is witnessing a huge real
estate growth with the massive developmental changes happening within the city. Increase in
economic activity and changing aspirations of the resident population has led to multi-fold
growth of real estate in the Districts of Ghaziabad and Noida.
Location and Connectivity
New Okhla Industrial Development Authority is an area under the management of the New
Okhla Industrial Development Authority (also called NOIDA). Noida came into
administrative existence on 17 April 1976 and celebrates 17 April as "Noida Day". Noida is
located in Gautam Budh Nagar district of Uttar Pradesh state. Located in north India, Noida
is about 20-kilometre (12 mi) southeast of New Delhi. It is bound on the west and south-west
by the Yamuna River, on the north and north-west by the city of Delhi, on the north-east by
the cities of Delhi and Ghaziabad and on the north-east, east and south-east by the Hindon
River. Noida falls under the catchment area of the Yamuna River, and is located on the old
river bed. NOIDA is one of the largest planned industrial townships of Asia, and it
symbolizes harmony between human habitat and industrial enterprise in India. It is part of the
National Capital Region (NCR) and is spread over 20,316 hectares, with most sectors fully
developed. Noida is fastest growing hub in Delhi NCR leaving all other cities for IT, BPO,
Industry, Media Hub, and other big industries.
Economy
Noida is a major hub for multinational firms outsourcing IT services i.e. TCS, HCL, Tech
Mahindra, Patni Computers. Many large Software and Business Process Outsourcing (BPO)
companies have their offices in the city. Many other companies have their Indian branch
offices in Noida, because of the Special Economic Zone, the suburban atmosphere in Noida
and its proximity to Delhi. Noida also has the head office of the Software Technology Park,
established by the Government of India to promote the software industry.
Area and Demographics
The Notified Area comprises a total of 20,316 hectares (including 81 villages) 37,000 persons
lived in the Noida town in 1981. (Census 1981).In 1991, Noida was classified as a Census
Town. In 1991 population had increased four times to 140,000 in the town..
Table I.53: Population Projection for Noida (Lakh)24

Region
Noida

24

Census
2001
3.05

As Finalized by Planning Committee
2011
2021
6.00
12.00

Demographic profile and settlement pattern of NCR
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Land Use Structure25
Land use distribution proposed in master plan 2021 prepared by the NOIDA authority.

Figure I.2: Land Use Distribution

Greater Noida
Location and Connectivity
Government of Uttar Pradesh incorporate the city of Greater Noida, as an extension to
Noida, but with better planning incorporating the lessons learned from the Noida
development. The idea was to create a world class city. The city was planned to be situated
approximately 25 km from Noida. By including a railway station and an international airport,
Greater Noida is intended to develop as an independent city. It is located in district Gautam
Budh Nagar, Uttar Pradesh at a distance of 16 km from Delhi. It is situated at latitude of
about 28”30` north and longitude of 77”30` east and is adjacent to and west of northern
railway line (Delhi-Howrah).The vicinity of Delhi makes this industrial area more important.
Area and Demographics
According to Master Plan 2021 the population considered for first phase (2000-2011) is 7
lakh and for the second phase (2011-2021) it is 12 lakh. Population of both phases includes
the population of villages falling in urbanisable area.
Table I.54: Population Projection for Greater Noida (Lakh)26

Region
Greater Noida

25
26

Census
2001
3.00

As Finalized by Planning Committee
2011
2021
7.00
12.00

City profile of Noida
Demographic profile and settlement pattern of NCR
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Land Use Structure27- Land use distribution proposed in master plan 2021 prepared by the
Greater NOIDA authority.

Figure I.3: Land Use Distribution

Noida/Greater Noida Market: Major Observations
Impact of market drivers such as Government orders, subsidies or environmental concerns is
negligible in residential sector. Hotels and guest houses are installing SWH considering the
long-term benefits it produces by dipping the electricity bills. Various other reasons are
described in "Barriers" below.
Major Players
There are only few players active in SWH market Intersolar, Tata BP and Nuetech. Limited
market size has failed to encourage new entries into the market and sustained business.
SWH Policy
Mandatory provision has been made/is been made by U.P. Govt. for installation of solar
water heater in the following identified buildings:Hospitals, Nursing homes, Hotels, Guest House, Rest house, Hostels, Degree college,
Universities, Technical Institutions Training Centers, Armed Force, Barracks of Police force ,
Community Centers, Banquet halls, Marriage house, Single Residential house of 500 Sq.
Meter area or above.
Inactiveness of concerned authorities is responsible for poor implementation of mandatory
provision.

27

City profile of Greater Noida
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SWH Status
NOIDA also has a mandatory policy on the lines of that followed in Delhi. The mandatory
policy does not cover multi-storey residential buildings. The Uttar Pradesh government also
runs a subsidy scheme for SWH. NOIDA has the smallest SWH installation base in NCR,
with around 200000 lpd or 4000 m2 SWH installations. Almost 3/4th of the installations are in
institutions, mainly in university hostels, training hostels and hostels of professional colleges.
Remaining installtions are mostly in residential buidldings – individual houses. There is no
SWH system in multi-storey housing.
Water Quality
Water quality is poor due to presence of salts in large quantities. Users complain of pipes,
tanks and SWH plates getting corroded. However, the same problem applies to electric
geysers where many users have had problems.
Piped Natural Gas
Piped natural gas is not available.
Common System for Apartments
SWH is not popular in apartments. Handful of apartments has installed SWHs. It takes time
for the hot water to reach the lower floors and it lost its heat. Technologies like closed loop
systems have not yet become popular.
Building Sector
Builders and developers are stoic about SWHs in residential units and apartments. But in case
of bungalows, architects are promoting their plan with SWHs. In Residential Housing the
housing market is split into two segments
 The affordable housing segment this segment constitutes middle income households
who are first time home buyers. The segment is looking for value for money features
in housing but few include green building aspects such as SWHS in their selection
criteria and instead focus on location and external design features.
 The premium housing segment who are professionals and other high net worth
individuals who are looking at a lifestyle features in housing To cater to the
requirements of this segment high-end developers are increasingly engaging in green
building projects with the key driver being a potential to differentiate and increase
profit margins. They often look to international certifications such as LEED. It is this
target segment which is most inclined to adopt SWHs as this becomes a factor in
salability.
 The challenge will be to get mass market developers of affordable housing,
particularly in the residential market, to adopt SWHS. There is the urgent need to
follow a promotion strategy to make green design products like SWHS modern and
aspiration, by making linkages with the environmental benefits.
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Interviews with architects key players in this field has revealed that even though there
exists a basic knowledge about this technology there is a basic perception problem on
3 fronts
o The impression that installation of SWHS is expensive and will hence inflate
the costs of the project.
o Justification for Expense in Installing A SWHS. The issue is whether the
Customer perceives the SWS as an additional feature and is willing to pay
additional amount for it. The technical building services consultants don‟t
seem to be too aware of the substantial economic benefits
o The technical issue of distribution. The builder doesn‟t see any sense if it is a
community system where one does not have the ability to segregate the supply
for individual apartments.

Institutional Segment
Within the NOIDA & Greater Noida, many private and government graduate and post
graduate educational institutes have been set up in recent years and many are being set up.
The price of land being relatively cheaper has proved to be a major incentive in this segment.
Many of the institutes offer hostel facilities especially since their students come from all parts
of the country. This segment has very good potential for SWH installations.
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Case Studies
CS/ND/Hst – 1
Greater NOIDA
Hostel
Birla Institute of Management Technology, Plot No. 5,
Knowledge Park II, Greater Noida (NCR)
Uttar Pradesh – 201 306
Contact Person: Mr. Anand Chauhan, Facility Manager
Installation Year
2010
Technology
Flat Plate Collector
Solar Contractor
Aman Engineering
Technical Summary of Project
Project Objective: The rationale of installing a solar water heating system was to avoid electricity
consumption and all time availability of hot water.
Project Description:
Birla Institute of Management Technology (BIMTECH) is a prestigious academic institute
offering number of technical courses. Over 1000 students are enrolled with the institute, majority
of them are staying in campus hostel. Institute provides air-conditioned single rooms with an
attached bathroom. Hot water demand is constant throughout the year. Therefore it was vital to
install SWH technology in a locality where power cuts are regular. A 2000 LPD system with 16
flat plates was installed with an initial investment of Rs. 305760 in the year of 2010. The hot water
from the SWH is used for bathing purpose only. During rainy and cloudy days the institute uses
electric coil provided with SWH as a back-up technology for their regular hot water requirements.
As per the inputs, they are depending on their SWH system for 320 days and the remaining 45
days they rely on the electric coil. Annual contract for maintenance and repair is 22500.
Financial Data
Capacity
2000 LPD
Life
15 years
Capital Cost
Rs. 305760
Expected Usage (days per year)
320
Remarks
The management of the BIMTECH is completely satisfied with the solar water heating system,
because they are getting hot water through the year without recurring cost.
Reference Number
City
Type
Location
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City
Type
Location

Greater NOIDA
Hostel and administrative buildings
Gautam Buddha University, Yammuna Expressway, Greater Noida,
Gautam Budh Nagar, Uttar Pradesh (India) – 201308
Phone No.: 0120-2344200
2009
Flat Plate Collector

Installation Year
Technology
Solar Contractor
Technical Summary of Project
Project Objective: The rationale of installing a solar water heating system was to avoid electricity
consumption and all time availability of hot water.
Project Description:
Gautam Buddha University (GBU), established commenced its first academic session in August
2008. The University is funded by the New Okhla Industrial Development Authority (NOIDA)
and the Greater Noida Industrial Development Authority (GNOIDA). University campus is spread
over 511 acres consists of following building with total constructed area of more than 54,000 sqm:
 A central library with a reading hall that can house 2000 students at a time
 An administrative building
 Eight school buildings
 The faculty & staff quarters, married research scholar hostels
 Hostel complexes for 5000 students
 Two international guesthouses
 An international centre
 A meditation Centre
 A swimming Pool
 A gymnasium
 Indoor and outdoor sports complexes
 Utility Centers
 Water bodies and many other facilities
A 44,000 LPD system with 440 evacuated tubes was installed in the year of 2009. The hot water
from the SWH is used in bathrooms and kitchen. During rainy and cloudy days the institute uses
electric coil provided with SWH as a back-up technology for their regular hot water requirements.
As per the inputs, they are depending on their SWH system for 120 days and the remaining days
they rely on the electric coil.
Financial Data
Capacity
44,000 LPD
Life
15 years
Expected Usage (days per year)
120
Remarks
SWH financial assistance offered by the government was not employed in the installation of
largest system of its kind in the city. University management is satisfied with the technology.
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City
NOIDA
Type
Training Centre
Location
B-16,sector-62, Noida-201309
Installation Year
2008
Technology
Evacuated Tube Collector
Solar Contractor
Technical Summary of Project
Project Objective: The rationale of installing a solar water heating system was to avoid electricity
consumption and all time availability of hot water.
Project Description:
State bank of India is the largest state-owned banking and financial services company in India with
over 16,000 branches. It has more than 50 learning centers and four apex training units located in
different parts of the country. Training centre at NOIDA has 65 hostel rooms. Evacuated tube
collector type SWH system of 600 LPD capacity was installed in 2008 to meet hot water
requirements of kitchen and bathrooms
Financial Data
Capacity
600 LPD
Life
15 years
Capital Cost
Rs.
Expected Usage (days per year)
120
Remarks
Customer is fully satisfied with the technology.

City
NOIDA
Type
Residential
Location
B-121 , Sec-50 Noida
Installation Year
2009
Technology
Flat Plate Collector
Solar Contractor
Honeywell
Technical Summary of Project
Project Objective: The rationale of installing a solar water heating system was to avoid electricity
consumption and all time availability of hot water.
Project Description:
Financial Data
Capacity
500 LPD
Life
15 years
Capital Cost
Rs. 72,000
Expected Usage (days per year)
320
Remarks
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ANNEXURE II:

PROJECTIONS AT A GLANCE
Table II.1 SWH Projections for States/NCR Region (Cumulative installation in m2 of collector area)

2022

2017

2013

2010

TOTAL

Hostel/Other

Hospital

Hotel

Residential

Optimistic-II Scenario
TOTAL

Hostel/Other

Hospital

Hotel

Residential

TOTAL

Optimistic-I Scenario
Hostel/Other

Hospital

Hotel

Sector

Residential

BAU Scenario

Gujarat

1,30,000

7,000

2,000 11,000

1,50,000

1,30,000

7,000

2,000 11,000

1,50,000

1,30,000

7,000

2,000 11,000

1,50,000

Maharashtra

6,27,000

15,000

4,000 15,000

6,61,000

6,27,000

15,000

4,000 15,000

6,61,000

6,27,000

15,000

4,000 15,000

6,61,000

Andhra Pradesh

42,000

14,000

4,000 11,000

71,000

42,000

14,000

4,000 11,000

71,000

42,000

14,000

4,000 11,000

71,000

Tamil Nadu

74,000

36,000

3,000

2,000

1,15,000

74,000

36,000

3,000

2,000

1,15,000

74,000

36,000

3,000

NCR

16,000

7,000 16,000 21,000

60,000

16,000

7,000 16,000 21,000

60,000

16,000

Gujarat

1,98,000

11,000

3,000 16,000

2,28,000

2,02,000

11,000

3,000 16,000

2,32,000

2,56,000

13,000

4,000 16,000

Maharashtra

9,54,000

23,000

5,000 22,000 10,04,000

9,76,000

23,000

5,000 23,000 10,27,000 10,04,000

34,000

7,000 23,000 10,68,000

Andhra Pradesh

64,000

21,000

5,000 16,000

1,06,000

65,000

22,000

5,000 16,000

1,08,000

1,02,000

25,000

6,000 16,000

1,49,000

Tamil Nadu

1,13,000

55,000

4,000

4,000

1,76,000

1,15,000

56,000

4,000

4,000

1,79,000

2,40,000

58,000

5,000

5,000

3,08,000

NCR

24,000

10,000 23,000 31,000

88,000

25,000

10,000 23,000 33,000

91,000

1,31,000

16,000 23,000 33,000

2,03,000

Gujarat

3,46,000

19,000

5,000 18,000

3,88,000

3,84,000

4,29,000

6,01,000

24,000 12,000 18,000

6,55,000

Maharashtra 16,68,000

40,000

9,000 39,000 17,56,000 18,70,000

45,000 10,000 43,000 19,68,000 17,33,000

88,000 16,000 43,000 18,80,000

40,000 10,000 30,000

21,000

6,000 18,000

Andhra Pradesh

1,12,000

37,000

9,000 28,000

1,86,000

1,19,000

Tamil Nadu

1,97,000

97,000

7,000

6,000

3,07,000

2,17,000 1,07,000

NCR

41,000

17,000 27,000 51,000

1,36,000

51,000

Gujarat

6,96,000

37,000 11,000 21,000

7,65,000

8,59,000

46,000 13,000 21,000

9,39,000 10,62,000

Maharashtra 33,55,000
Andhra Pradesh
Tamil Nadu
NCR

2,25,000

2,000

1,15,000

7,000 16,000 21,000

60,000
2,89,000

1,99,000

3,32,000

47,000 14,000 28,000

4,21,000

7,000

3,38,000

8,07,000 1,07,000 14,000 15,000

9,43,000

21,000 27,000 51,000

1,50,000

6,06,000

7,34,000

7,000

48,000 29,000 51,000

51,000 40,000 21,000 11,74,000

80,000 19,000 64,000 35,18,000 42,19,000 1,01,000 24,000 64,000 44,08,000 27,58,000 2,66,000 45,000 64,000 31,33,000
75,000 19,000 54,000

3,73,000

2,53,000

3,96,000 1,63,000 13,000 13,000

5,85,000

4,79,000 1,63,000 16,000 16,000

6,74,000 15,40,000 1,63,000 46,000 56,000 18,05,000

2,06,000

1,26,000

2,67,000 13,17,000 1,71,000 30,000 58,000 15,76,000

83,000

35,000 30,000 58,000

84,000 21,000 54,000
53,000 30,000 58,000
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Table II.2 SWH Projections for Selected Cities for 2010 (Cumulative installation in m2 of collector area)

Residential

Hotel

Hostel/Other

TOTAL

44,000

37,000

2,000

500

4,500

44,000

37,000

2,000

500

4,500

44,000

Rajkot

43,400

1,200

600

2,200

47,400

43,400

1,200

600

2,200

47,400

43,400

1,200

600

2,200

47,400

Surat

7,000

1,200

600

1,200

10,000

7,000

1,200

600

1,200

10,000

7,000

1,200

600

1,200

10,000

Nagpur

35,800

2,000

200

2,000

40,000

35,800

2,000

200

2,000

40,000

35,800

2,000

200

2,000

40,000

Nashik

31,000

1,000

600

2,900

35,500

31,000

1,000

600

2,900

35,500

31,000

1,000

600

2,900

35,500

2,80,000

8,000

2,000

8,000

2,98,000

2,80,000

8,000

2,000

8,000

2,98,000

2,80,000

8,000

2,000

8,000

2,98,000

Hyderabad

12,000

4,000

1,000

3,000

20,000

12,000

4,000

1,000

3,000

20,000

12,000

4,000

1,000

3,000

20,000

Krishna

13,100

4,400

1,100

3,300

21,900

13,100

4,400

1,100

3,300

21,900

13,100

4,400

1,100

3,300

21,900

7,200

2,400

600

1,800

12,000

7,200

2,400

600

1,800

12,000

7,200

2,400

600

1,800

12,000

Chennai

14,700

7,900

500

500

23,600

14,700

7,900

500

500

23,600

14,700

7,900

500

500

23,600

Coimbatore

10,100

5,000

300

300

15,700

10,100

5,000

300

300

15,700

10,100

5,000

300

300

15,700

Madurai

2,700

1,300

100

100

4,200

2,700

1,300

100

100

4,200

2,700

1,300

100

100

4,200

Delhi

8,000

4,000

12,000

13,000

37,000

8,000

4,000

12,000

13,000

37,000

8,000

4,000

12,000

13,000

37,000

Gurgaon

4,000

1,000

500

500

6,000

4,000

1,000

500

500

6,000

4,000

1,000

500

500

6,000

400

200

400

3,000

4,000

400

200

400

3,000

4,000

400

200

400

3,000

4,000

Pune

Visakhapatnam

Noida
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Hotel

Hospital

TOTAL

4,500

Hospital

500

Hotel

2,000

Hospital

37,000

Residential

Ahmedabad

Sector

Hostel/Other

Optimistic-II Scenario

Residential

Optimistic-I Scenario

TOTAL

BAU Scenario
Hostel/Other

2010
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Table II.3 SWH Projections for Selected Cities for 2013 (Cumulative installation in m2 of collector area)

TOTAL

Hostel/Other

Hospital

Hotel

Residential

Optimistic-II Scenario

TOTAL

Hostel/Other

Hospital

Hotel

TOTAL

Residential

Optimistic-I Scenario
Hostel/Other

Hotel

Hospital

BAU Scenario
Residential

Sector

2013

Ahmedabad

56,200

3,000

800

6,600

66,600

57,400

3,100

800

6,600

67,900

68,500

3,100

800

6,600

79,000

Rajkot

66,000

1,800

900

3,200

71,900

67,400

1,900

900

3,200

73,400

64,900

1,900

900

3,200

70,900

Surat

10,600

1,800

900

1,800

15,100

10,900

1,900

900

1,800

15,500

29,600

1,900

900

1,800

34,200

Nagpur

54,400

3,000

300

3,000

60,700

55,700

3,100

300

3,100

62,200

60,300

3,100

300

3,100

66,800

Nashik

47,100

1,500

900

4,400

53,900

48,200

1,600

900

4,500

55,200

49,800

1,600

900

4,500

56,800

4,25,800

12,200

3,000

12,200

4,53,200

4,35,700

12,400

3,100

12,400

4,63,600

3,82,200

12,400

3,100

12,400

4,10,100

Hyderabad

18,300

6,100

1,500

4,600

30,500

18,500

6,200

1,500

4,600

30,800

50,200

6,200

1,500

4,600

62,500

Krishna

19,800

6,600

1,700

5,000

33,100

20,100

6,700

1,700

5,000

33,500

23,300

6,700

1,700

5,000

36,700

Visakhapatnam

11,000

3,700

900

2,700

18,300

11,100

3,700

900

2,800

18,500

16,500

3,700

900

2,800

23,900

Chennai

22,400

12,000

800

800

36,000

22,800

12,200

800

800

36,600

29,700

12,200

800

800

43,500

Coimbatore

15,400

7,600

500

500

24,000

15,700

7,700

500

500

24,400

16,200

7,700

500

500

24,900

4,100

2,000

100

100

6,300

4,200

2,100

100

100

6,500

6,500

2,100

100

100

8,800

12,200

6,100

17,200

19,800

55,300

12,700

6,300

17,200

20,600

56,800

75,900

6,300

17,200

20,600

1,20,000

6,100

1,500

700

800

9,100

6,300

1,600

700

800

9,400

17,200

1,600

700

800

20,300

600

300

600

4,600

6,100

600

300

600

4,800

6,300

10,200

300

600

4,800

15,900

Pune

Madurai
Delhi
Gurgaon
Noida
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Table II.4 SWH Projections for Selected Cities for 2017 (Cumulative installation in m2 of collector area)

Residential

Hotel

Hospital

Hostel/Other

TOTAL

Residential

Hotel

Hospital

Hostel/Other

5,300

1,300

7,400

1,12,300

1,09,200

5,900

1,500

7,400

1,24,000

1,50,000

5,900

1,500

7,400

1,64,800

1,15,500

3,200

1,600

3,600

1,23,900

1,28,300

3,500

1,800

3,600

1,37,200

97,900

3,500

1,800

3,600

1,06,800

Surat

18,600

3,200

1,600

2,000

25,400

20,700

3,500

1,800

2,000

28,000

1,18,800

3,500

1,800

2,000

1,26,100

Nagpur

95,200

5,300

500

5,300

1,06,300

1,06,800

6,000

600

6,000

1,19,400

1,17,100

6,000

600

6,000

1,29,700

Nashik

82,500

2,700

1,600

7,700

94,500

92,500

3,000

1,800

8,700

1,06,000

88,600

3,000

1,800

8,700

1,02,100

7,44,800

21,300

5,300

21,300

7,92,700

8,35,300

23,900

6,000

23,900

8,89,100

4,32,500

23,900

6,000

23,900

4,86,300

Hyderabad

31,900

10,600

2,700

8,000

53,200

33,900

11,300

2,800

8,500

56,500

2,00,100

11,300

2,800

8,500

2,22,700

Krishna

34,700

11,600

2,900

8,700

57,900

36,800

12,300

3,100

9,200

61,400

49,500

12,300

3,100

9,200

74,100

Visakhapatnam

19,200

6,400

1,600

4,800

32,000

20,300

6,800

1,700

5,100

33,900

44,800

6,800

1,700

5,100

58,400

Chennai

39,100

20,900

1,400

1,400

62,800

43,000

23,000

1,600

1,500

69,100

70,700

23,000

1,600

1,500

96,800

Coimbatore

26,900

13,200

900

900

41,900

29,700

14,600

1,000

1,000

46,300

27,900

14,600

1,000

1,000

44,500

7,200

3,500

200

200

11,100

7,900

3,900

300

300

12,400

18,100

3,900

300

300

22,600

Delhi

21,300

10,600

19,900

32,000

83,800

26,200

13,100

19,900

32,000

91,200

3,53,900

13,100

19,900

32,000

4,18,900

Gurgaon

10,600

2,700

800

1,200

15,300

13,100

3,300

800

1,200

18,400

69,200

3,300

800

1,200

74,500

1,100

500

700

7,400

9,700

1,300

700

700

7,400

10,100

55,800

700

700

7,400

64,600

Ahmedabad
Rajkot

Pune

Madurai

Noida
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Table II.5 SWH Projections for Selected Cities for 2022 (Cumulative installation in m2 of collector area)

Hostel/Other

13,200

3,300

8,400

3,03,400

Rajkot

2,32,300

6,400

3,200

4,100

2,46,000

2,86,800

7,900

4,000

4,100

3,02,800 1,52,800

7,900

4,000

4,100

1,68,800

37,500

6,400

3,200

2,300

49,400

46,200

7,900

4,000

2,300

60,400 2,64,900

7,900

4,000

2,300

2,79,100

Nagpur

1,91,500 10,700

1,100

8,900

2,12,200

2,40,900 13,500

1,300

8,900

2,64,600 2,09,900

13,500

1,300

8,900

2,33,600

Nashik

1,65,900

3,200 12,900

1,87,400

2,08,600

4,000 12,900

2,32,200 1,52,400

6,700

4,000

12,900

1,76,000

14,98,100 42,800 10,700 35,500 15,87,100 18,84,000 53,800 13,500 35,500 19,86,800 5,12,800

53,800

13,500

35,500

6,15,600

Surat

Pune

5,400

6,700

TOTAL

Hospital

2,69,000 2,78,500

Hotel

8,400

Residential

3,300

TOTAL

2,44,100 13,200

Hotel

2,19,500

Residential

8,400

TOTAL

2,700

Hotel

1,97,700 10,700

Residential

Ahmedabad

Sector

Hostel/Other

Optimistic-II Scenario

Hospital

Optimistic-I Scenario
Hostel/Other

BAU Scenario

Hospital

2022

Hyderabad

64,200 21,400

5,400 15,500

1,06,500

72,200 24,100

6,000 15,500

1,17,800 4,45,300

24,100

6,000

15,500

4,90,900

Krishna

69,800 23,300

5,800 16,800

1,15,700

78,600 26,200

6,500 16,800

1,28,100

92,000

26,200

6,500

16,800

1,41,500

Visakhapatnam

38,500 12,800

3,200

9,300

63,800

43,300 14,400

3,600

9,300

70,600

89,300

14,400

3,600

9,300

1,16,600

Chennai

78,600 35,200

2,900

2,800

1,19,500

95,200 35,200

3,500

3,400

1,37,300 1,35,100

35,200

3,500

3,400

1,77,200

Coimbatore

54,200 22,300

1,800

1,800

80,100

65,600 22,300

2,200

2,100

92,200

47,200

22,300

2,200

2,100

73,800

Madurai

14,500

500

500

21,400

17,600

600

600

24,700

35,600

5,900

600

600

42,700

Delhi

42,800 21,400 22,600 36,600

1,23,400

1,56,400 7,93,600

32,400

22,600

36,600

8,85,200

Gurgaon

21,400

5,400

900

1,400

29,100

32,400

8,100

900

1,400

42,800 1,53,700

8,100

900

1,400

1,64,100

2,100

1,100

800

8,400

12,400

3,200

1,600

800

8,400

14,000 1,37,500

1,600

800

8,400

1,48,300

Noida

5,900

5,900

64,800 32,400 22,600 36,600
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ANNEXURE III: Case Study on Revoking of Mandatory Policy on Solar
Water Heaters due to Lobbying by Builders
Background
In view of the ever increasing demand for energy and power shortages in spite of increases in
the capacity of power generation, and to utilize new and renewable sources of energy in
general and solar energy in particular the government of Andhra Pradesh decided to utilize
solar energy for street lights, advertisement hoardings and hot water usage. After careful
consideration they introduced a policy to this effect in August 2004.
The Policy
The Andhra Pradesh Government issued orders through Municipal Administration
Department vide G.O.Ms.No.302 dated 3 August 2004 and G.O.Ms.No.506 dated 3
December 2004 making solar water heating systems mandatory for all Municipal and Urban
Development Authority building (Institutional Buildings) and for all new buildings with more
than 15 meters height. The copies are enclosed as an Annexure.
It was proposed to implement this order through the NEDCAP district offices. The
builders/developers proposing to construct apartments/multi storied buildings, to get the
municipal sanction had to deposit 25% of the estimated solar water heating systems‟ cost
with NEDCAP and obtain an NOC from NEDCAP for getting the building plan sanctioned
from Municipal Departments. On completion of the building, the builder had to install the
solar water heating systems as per MNRE/BIS specifications through NEDCAP approved
suppliers/manufacturers. After completion of installation, NEDCAP officials would inspect
the system and return the security deposit collected to the builder/developer.
Impact
Although the order was introduced in August 2004, it really came into effect in 2007. The
impact of this government order (G.O.) was significant in the state of Andhra Pradesh, with
the Municipalities of Vijayawada, Guntur, Tenali, Visakhapatnam, Rangareddy (Hyderabad)
and Warangal standing out as peak performers. Mentioned below are the installations of Solar
Water Heaters in these municipalities as a result of this policy:
6) Vijayawada:
7) Guntur & Tenali:
8) Visakhapatnam:
9) Warangal:
10) Rangareddy (Hyderabad):

8.70 lakhs LPD
3.79 lakhs LPD
4.00 lakhs LPD
2.00 lakhs LPD
3.00 lakhs LPD

While on the surface the results of this policy looked encouraging, it created a large amount
of discord with the builders. Sometimes the refund of their deposits took a long time to come
and added to this was the additional burden of sourcing and installing approved Solar Water
Heating Systems. Some builders even chose to consider the initial deposit of 25% of the cost
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of the Solar Water Heating System as an added cost to construction in order to obtain the
NOCs from their respective Municipal Corporations and did not actually install the systems.
In cities like Vijayawada, the builders did not see the need for Solar Water Heaters, as the
climate is hot and demand for hot water is relatively low. Due to this and the fact that
awareness among general public about Solar Water Heaters in the state is low, they were
unable to sell this feature as a value add to their customers. Their customers (building
residents) also faced challenges with unequal distribution of the hot water in different floors
and lack of water pressure in the higher floors. A lot of water was being wasted in getting the
hot water from the roof of 5 story buildings to the lower floors too.
In view of these factors, the Apartment Builders Association approached the government and
insisted that this policy be reconsidered.
Abeyance of the Policy
As a result of the pressure from builders, the mandatory orders were kept in abeyance during
May 2009 vide Memo No.7848/M1/2009 dated 28.05.2009. (Copy enclosed).
The policy was not actually revoked by the Municipal Administration Department, but
installation of solar water heating systems were made optional in the Building By-laws issued
by Municipal Corporations of Hyderabad, Vijayawada and Visakhapatnam.
As a result of this there was a drastic fall in the demand for installation of solar water heating
systems in Apartment buildings in the cities of Vijayawada, Guntur and Visakhapatnam. The
builders who had already deposited the 25% cash value of the systems are also not coming
forward to install them. Instead they are requesting for refund of the deposited amount in
view of the revised building guidelines making the same optional.
Conclusion
This incident in Andhra Pradesh offers some key insights about such matters. Like any new
technology, which has not been widely accepted or understood, a mandatory policy in silo for
installation of solar water heaters might not be the best solution for implementation. This has
left a bad taste about solar water heaters among the builders who do have a large role to play
since a large percentage of new buildings coming up in the country are multistoried. In such
buildings, arriving at a decision to install solar water heaters by residents is very difficult.
Hence opportunity for installation of solar water heaters lies in the hands of the builders.
The builders feel that instead of making mandatory regulations, it would be better if the
government could increase the level of awareness among the general public and there by
make the usage / installation of Solar Water Heaters demand driven as opposed to policy
driven. They feel if their customers want it, they would go out of their way to get these
systems installed.
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ANNEXURE IV:

Questionnaire for Survey & Case Studies

Primary Survey Questionnaire: Residential (SWH Owner)
Owner Information

1
A

Name

B

Address/Phone

2
A

Family Size
Number of members (residents) in the
family

3
A

Hot Water Requirement
Average daily hot water required by the
establishment (ltrs/day)

4

Applications for which hot water is required

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Washing Machine (Yes/No)

D

Other (specify)
SWH Installation

5
A

Year of building construction

B

Year of Installation

C

SWH Provided by builder (Y/N)

D

Self installation of SWH (Y/N)

6

Type of SWH

A

Evacuated Tube (Y/N)

B

Flat Plate (Y/N)
SWH capacity28

7
A
B
C
28

Capacity in liter/ day
Number of flat plate/evacuated tube
panels
In case of evacuated tube panels –
number of tubes/panel

Please cross check the data, in a typical FPC, 1panel = 2m2 = 100 lpd
ETC, 10-12 tubes = 2m2 = 100 lpd
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8

Back-up technology for water-heating

A

Electric geyser (Distributed) (Yes/No)

B

Electric geyser (Centralized) (Yes/No)

C

LPG geyser (Yes/No)

D

LPG stove (Yes/No)

E
F
G
H
I

Coal
boiler/hot
water
generator
(Yes/No)
Liquid fuel boiler /hot water generator
(Yes/No)
Piped natural gas geyser/ hot water
generator (Yes/No)
Biomass boiler/ hot water generator
(Yes/No)
Other (specify)

9

SWH Supplier Details

A

Manufacturer

B

Dealer

10

SWH Cost in Rs.

A

System cost

B

Installation cost

C

Extra piping/plumbing cost
Total Cost (A+B+C)

D

Subsidy

E

Net cost (d-e)

11

SWH supply points

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Washing Machine (Yes/No)

D

Other (specify)

12
A

SWH Usage Pattern
Number of days/year for which SWH
water is used

13
A

SWH Repair and Maintenance
Annual contract (Yes/No)
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B
14

Average annual expenditure on R&M
(Rs)
Recourse to other (than SWH) water-heating devices in a year (no of days/year)

A

Electric geyser (Distributed)

B

Electric geyser (Centralized)

C

LPG geyser

D

LPG stove

E

Coal boiler/hot water generator

F

Liquid fuel boiler /hot water generator

G

Piped natural gas geyser/ hot water
generator

H

Biomass boiler/ hot water generator

I

Other (specify)
Main reasons for SWH installation29 (please identify 2 main reasons)

15
A

Cost saving

B

Subsidy

C

Load shedding/shortage of electricity

D

Environmental Concern

E

Other

16
A

Fully satisfied

B

Partially satisfied

C

Not satisfied

16

29

Satisfaction with SWH

Describe aspects of SWH with which you are satisfied or dissatisfied
(1 =satisfied, 2= so-so, 3= dissatisfied)

A

Cost of hot water through SWH

B

Meeting hot water requirement

C

Maintenance requirements of SWH

D

After sale service for SWH

E

Other (specify)

17

Comments/suggestion

The interviewer is advised not to disclose options
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Primary Survey Questionnaire: Residential (non user)
1

Owner Information

A

Name

B

Address/Phone

2
A

Family Size
Number of members (residents) in the
family

3
A

Hot Water Requirement
Average daily hot water required by the
establishment (ltrs/day)

4

Applications for which hot water is required

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Washing Machine (Yes/No)

D

Other (specify)

5

Present Water Heating Arrangement

A

Electric geyser (Distributed) (Yes/No)

B

Electric geyser (Centralized) (Yes/No)

C

LPG geyser (Yes/No)

D

LPG stove (Yes/No)

E
F

Coal boiler/ hot water generator
(Yes/No)
Liquid fuel boiler/ hot water generator
(Yes/No)

G

Piped natural gas geyser (Yes/No)

H

Biomass boiler/ hot water generator
(Yes/No)

I

Other (specify fuel and unit) (Yes/No)

6
7
A

Have you seen SWH in an
establishment similar as yours
(Yes/No)
Have you ever considered SWH for
your establishment (Yes/No)
If yes, and not installed yet, what is the
main reason 1
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i

Costly

ii

Installation
is
feasible/difficult

iii

Could not locate supplier

iv

Others

8
A

30

technically

not

Are you planning to install SWH in
your facility (Yes/No)
If Yes, what is the main reasons (limit
to one or two)30

i

Financial saving

ii

Environment concerns

iii

Load shedding/electricity shortage

iv

Others

The interviewer is advised not to disclose options
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Primary Survey Questionnaire: Hotel/Guesthouse/Hostel (SWH User)
Establishment’s Information

1
31

A

Name

B

Address/Phone

2

Capacity

A

Number of Rooms

B

Average room occupancy

3
A

Hot Water Requirement
Average daily hot water required by the
establishment (ltrs/day)

4

Applications for which hot water is required

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Laundry (Yes/No)

D

Banquet hall (Yes/No)

E

Other (specify)
SWH Installation

5
A

Year of building construction

B

Year of Installation

6

Type of SWH

A

Evacuated Tube (Yes/No)

B

Flat Plate (Yes/No)
SWH capacity32

7
A
B
C

Capacity in liter/ day
Number of flat plate/evacuated tube
panels
In case of evacuated tube panels –
number of tubes/panel

8
A

31
32

Back-up technology for water-heating
Electric geyser (Distributed) (Yes/No)

Interview the general manager or the engineer
Please cross check the data, in a typical FPC, 1panel = 2m2 = 100 lpd
ETC, 10-12 tubes = 2m2 = 100 lpd
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B

Electric geyser (Centralized) (Yes/No)

C

LPG geyser (Yes/No)

D

LPG stove (Yes/No)

E
F
G
H
I

Coal
boiler/hot
water
generator
(Yes/No)
Liquid fuel boiler /hot water generator
(Yes/No)
Piped natural gas geyser/ hot water
generator (Yes/No)
Biomass boiler/ hot water generator
(Yes/No)
Other (specify)

9

SWH Supplier Details

A

Manufacturer

B

Dealer

10

SWH Cost in Rs.

A

System cost

B

Installation cost

C

Extra piping/plumbing cost
Total Cost (A+B+C)

D

Subsidy

E

Net cost (d-e)

11

SWH supply points

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Laundry (Yes/No)

D

Banquet hall (Yes/No)

E

Other (specify)

12
A

SWH Usage Pattern
Number of days/year for which SWH
water is used

13

SWH Repair and Maintenance

A

Annual contract (Yes/No)

B

Average annual expenditure on R&M
(Rs)
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14

Recourse to other (than SWH) water-heating devices in a year (no of days/year)

A

Electric geyser (Distributed)

B

Electric geyser (Centralized)

C

LPG geyser

D

LPG stove

E

Coal boiler/hot water generator

F

Liquid fuel boiler /hot water generator

G

Piped natural gas geyser/ hot water
generator

H

Biomass boiler/ hot water generator

I

Other (specify)
Main reasons for SWH installation33 (please identify 2 main reasons)

15
A

Cost saving

B

Subsidy

C

Load shedding/shortage of electricity

D

Environmental Concern

E

Other

16
A

Fully satisfied

B

Partially satisfied

C

Not satisfied

16

33

Satisfaction with SWH

Describe aspects of SWH with which you are satisfied or dissatisfied
(1 =satisfied, 2= so-so, 3= dissatisfied)

A

Cost of hot water through SWH

B

Meeting hot water requirement

C

Maintenance requirements of SWH

D

After sale service for SWH

E

Other (specify)

17

Comments/suggestion

The interviewer is advised not to disclose options
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Primary Survey Questionnaire: Hotel/Guesthouse/Hostel (non user)
Establishment’s Information

1
34

A

Name

B

Address/Phone

2

Capacity

A

Number of rooms

B

Average room occupancy

3
A

Hot Water Requirement
Average daily hot water required by the
establishment (ltrs/day)

4

Applications for which hot water is required

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Laundry (Yes/No)

D

Banquet hall (Yes/No)

E

Other (specify) (Yes/No)

5
A

Electric geyser (Distributed) (Yes/No)

B

Electric geyser (Centralized) (Yes/No)

C

LPG geyser (Yes/No)

D

LPG stove (Yes/No)

E
F
G
I
6
7

34

Present Water Heating Arrangement

Coal boiler/ hot water generator
(Yes/No)
Liquid fuel boiler/ hot water generator
(Yes/No)
Piped natural gas geyser (Yes/No)
Biomass boiler / hot water generator
(Yes/No)
Have You Seen SWH in an
Establishment Similar As Yours
(Yes/No)
Have You Ever Considered SWH For
Your Establishment (Yes/No)

Interview the general manager or the engineer
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A

If yes, and not installed yet, what is the
main reason 1

i

Costly

ii

Installation
is
feasible/difficult

iii

Could not locate supplier

iv

Others

8
A

35

technically

not

Are You Planning to Install SWH in
Your Facility (Yes/No)
If yes, what is the main reasons (limit to
one or two)35

i

Financial saving

ii

Environment concerns

iii

Load shedding/electricity shortage

iv

Others

The interviewer is advised not to disclose options
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Primary Survey Questionnaire: Hospital/Nursing Home/Primary Health Centre (SWH
User)
1

Establishment’s Information

A

Name

B

Address/Phone

2

Capacity

A

Number of patient-beds

B

Average bed occupancy (%)

3

Hot Water Requirement

A

Average daily hot water required by the
establishment (ltrs/day)

4

Applications for which hot water is required

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Laundry (Yes/No)

D

Operation
(Yes/No)

E

Other (specify)

5

SWH Installation

A

Year of building construction

B

Year of SWH Installation

6

Type of SWH

A

Evacuated Tube (Y/N)

B

Flat Plate (Y/N)

7

SWH capacity36

A

Capacity in liter/ day

B
C

36

theaters/Childbirth

rooms

Number of flat plate/evacuated tube
panels
In case of evacuated tube panels –
number of tubes/panel

8

Back-up technology for water-heating

A

Electric geyser (Distributed) (Yes/No)

Please cross check the data, in a typical FPC, 1panel = 2m2 = 100 lpd
ETC, 10-12 tubes = 2m2 = 100 lpd
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B

Electric geyser (Centralized) (Yes/No)

C

LPG geyser (Yes/No)

D

LPG stove (Yes/No)

E
F
G
H

Coal
boiler/hot
water
generator
(Yes/No)
Liquid fuel boiler /hot water generator
(Yes/No)
Piped natural gas geyser/ hot water
generator (Yes/No)
Biomass boiler/ hot water generator
(Yes/No)

I

Other (specify)

9

SWH Supplier Details

A

Manufacturer

B

Dealer

10

SWH Cost in Rs.

A

System cost

B

Installation cost

C

Extra piping/plumbing cost
Total Cost (A+B+C)

D

Subsidy

E

Net cost (d-e)

11

SWH supply points

A

Bathroom (Yes/No)

B

Kitchen (Yes/No)

C

Laundry (Yes/No)

E

Operation theaters/Childbirth rooms/etc
(Yes/No)
Other (specify)

12

SWH Usage Pattern

A

Number of days/year for which SWH
water is used

13

SWH Repair and Maintenance

A

Annual contract (Y/N)

B

Average annual expenditure on R&M

D
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(Rs)

37

14

Recourse to other (than SWH) water-heating devices in a year (no of days/year)

A

Electric geyser (Distributed)

B

Electric geyser (Centralized)

C

LPG geyser

D

LPG stove

E

Coal boiler/hot water generator

F

Liquid fuel boiler /hot water generator

G

Piped natural gas geyser/ hot water
generator

H

Biomass boiler/ hot water generator

I

Other (specify)

15

Main reasons for SWH installation37 (please identify 2 main reasons)

A

Cost saving

B

Subsidy

C

Load shedding/shortage of electricity

D

Environmental Concern

E

Other

16

Satisfaction with SWH

A

Fully satisfied

B

Partially satisfied

C

Not satisfied

16

Describe aspects of SWH with which you are satisfied or dissatisfied
(1 =satisfied, 2= so-so, 3= dissatisfied)

A

Cost of hot water through SWH

B

Meeting hot water requirement

C

Maintenance requirements of SWH

D

After sale service for SWH

E

Other (specify)

17

Comments/suggestion

The interviewer is advised not to disclose options
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Case Study Questionnaire: Residential (SWH Owner)
(Please take few photographs of the user with SWH system in background)
1

Owner Information

a

Name

b

Address/Phone

2

SWH Installation

a

Year of building construction

b

Year of Installation

c

SWH Provided by builder (Y/N)

d

Self installation of SWH (Y/N)

3

Type of SWH

a

Evacuated Tube (Y/N)

b

Flat Plate (Y/N)

4

SWH capacity38

a

Number of tubes for evacuated type

b

Capacity in square metres for evacuated
type

c

Number of panels for flat plate type

d

Capacity in square metres for flat plate
type

5

Back-up For Water-heating

a

Electric heater inSWH water tank (Y/N)

b

Electric geyser Capacity (no x ltrs)

c

Electric immersion rod (Y/N)

d

Gas/LPG geyser (no x ltrs)

38

Please cross check the data, in a typical FPC, 1panel = 2m2 = 100 lpd
ETC, 10-12 tubes = 2m2 = 100 lpd
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e

LPG stove (Y/N)

h

Other

6

SWH Supplier Details

a

Manufacturer

b

Dealer

7

SWH Cost in Rs.

a

System cost

b

Installation cost

c

Extra piping/plumbing cost
Total Cost (A+B+C)

d

Subsidy

e

Net cost (d-e)

8

Type of Residence

a

Bunglow (Y/N)

b

Twin house (Y/N)

c

Row house (Y/N)

d

Apartment building with lift (Y/N)

e

Apartment building without lift (Y/N)

f

Other (Y/N)

9

Net provision of SWH supply points

a

Number of bathrooms

b

Number of bathrooms connected with
SWH

c

SWH supply in Kitchen (Y/N)

d

SWH supply to washing machine (Y/N)

10

Usage Pattern
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a

Number of months /year for which SWH
can deliver hot water

b

Number of days/year on which SWH
water is used

c

Months of the year during which SWH
water is used

d

Number of family members who use
SWH water

11

SWH Financing

a

Bank Loan (Y/N, amount, in Rs)

b

Self Finance (Y/N, amount, in Rs )

c

Dealer Finance (Y/N, amount, in Rs )

d

Interest on bank loan (%)

e

Interest on dealer finance (%)

12

SWH Repair and Maintenance

a

Annual contract (Y/N)

b

Average annual expenditure on R&M
(Rs)

13

Recourse to other (than SWH) water-heating devices in a year (no of days/year)

a

Electrical backup with SWH (Y/N)

b

Electric geyser (Y/N)

c

Gas geyser (Y/N)

d

Immersion Rod (Y/N)

e

LPG Stove (Y/N)

f

Other (Y/N)

14

Other SWH associated benefits availed of

a

Electricity rebate (Y/N, Amount in Rs.
per month)

b

Municipal property tax rebate (Y/N,
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Amount in Rs. per year)
15

How did you go about selecting SWH
supplier? Describe all you can recall

16

Details of problems, if any, while
installing SWH. Share fully

17

How did you arrive at the SWH
capacity?

18

Details of problems, if any, while using
SWH

19

Describe aspects of SWH with which
you are satisfied

20

Describe aspects of SWH with which
you are dissatisfied

21

Explain how you calculate cost and
benefit of SWH. Pl. use number and
explain

22

If it is a common SWH (shared among
apartments), explain whether SWH
provides pre-heated water or hot water,
how was the cost of SWH shared and
how its operation and maintenance are
managed

22

Suggestion on what the central govt,
state govt, municipal corporation, SWH
manufacturers and builders should do to
promote SWH (Central govt has already
announced capital subsidy @ 30%)
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Case Study Questionnaire: Hotel/Guesthouse/Hostel
(Please take few photographs of the user with SWH system in background)
1

Establishment’s Information

a

Name39

b

Address/Phone

2

Capacity

a

No of Rooms

b

Banquet capacity (no of persons)40

c

Laundry capacity (kgs/day)

d

Average room occupancy

e

Average daily no of customers at F&B
outlets

g

Average daily no of banquet customers

3

Average daily hot water requirement (ltrs)

a

Bathroom

b

Kitchen/other sinks/washing place

c

Laundry

d

Swimming Pool

e

Other (specify)

4

SWH Installation

a

Year of building construction

b

Year of Installation

5

Type of SWH

a

Evacuated Tube (Y/N)

39
40

Interview the general manager or the engineer
Applicable only to hotels
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b

Flat Plate (Y/N)

6

SWH capacity41

a

Number of tubes for evacuated type

b

Capacity in square metres for evacuated
type

c

Number of panels for flat plate type

d

Capacity in square metres for flat plate
type

7

Back-up technology and fuel consumption for water-heating

a

Electric geyser Capacity (no x ltrs)

b

LPG (kg)

c

Coal (kg)

d

Liquid fuel (ltrs)

e

Piped natural gas

f

Biomass (kg)

g

Other (specify fuel and unit)

8

SWH Supplier Details

a

Manufacturer

b

Dealer

9

SWH Cost in Rs.

a

System cost

b

Installation cost

c

Extra piping/plumbing cost
Total Cost (A+B+C)

d

41

Subsidy

Please cross check the data, in a typical FPC, 1panel = 2m2 = 100 lpd
ETC, 10-12 tubes = 2m2 = 100 lpd
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e

Net cost (d-e)

10

Net provision of SWH supply points

a

Number of bathrooms

b

Number of bathrooms connected with
SWH

c

SWH supply in Kitchen (Y/N)

d

SWH supply to Laundry (Y/N)

e

Other

11

Usage Pattern

a

Number of days/year on which SWH
water is used

b

Months of the year during which SWH
water is used

12

SWH Financing

a

Bank Loan (Y/N, amount, in Rs)

b

Self Finance (Y/N, amount, in Rs )

c

Dealer Finance (Y/N, amount, in Rs )

d

Interest on bank loan (%)

e

Interest on dealer finance (%)

13

SWH Repair and Maintenance

a

Annual contract (Y/N)

b

Average annual expenditure on R&M
(Rs)

14

Recourse to other (than SWH) water-heating devices in a year (no of days/year)

a

Electrical backup with SWH (Y/N)

b

Electric geyser (Y/N)

c

Gas geyser (Y/N)

d

Immersion Rod (Y/N)
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e

LPG Stove (Y/N)

f

Other (Y/N)

15

Other SWH associated benefits availed of

a

Electricity rebate (Y/N, Amount in Rs.
per month)

b

Municipal property tax rebate (Y/N,
Amount in Rs. per year)

16

How did you go about selecting SWH
supplier? Describe all you can recall

17

Details of problems, if any, while
installing SWH. Share fully

18

How did you arrive at the SWH
capacity?

19

Details of problems, if any, while using
SWH

20

Describe aspects of SWH with which
you are satisfied

21

Describe aspects of SWH with which
you are dissatisfied

22

Explain how you calculate cost and
benefit of SWH. Pl. use number and
explain

23

Suggestion on what the central govt,
state govt, municipal corporation, SWH
manufacturers and builders should do to
promote SWH (Central govt has already
announced capital subsidy @ 30%)
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