
The year 2017 has been ushered in by the achievements of  
2016 in the renewable energy sector in India. Noteworthy 
among these are 3.2 GW of  new generation capacities in 
first half  of  ongoing financial year, solar tariffs at INR 3/
kWh, repowering of  wind power projects and other policy 
initiatives. The past year has also seen the emergence of  
new markets such as floatovoltaics and solar roof-top.  In 
fact, solar roof-top has become the fastest growing market 
segment and has crossed the 1 GW mark. This growth is fu-
eled by enablers such as mandatory solar roof-top purchase 
obligations for development of  smart cities, amendments 
of  building bye-laws for mandatory provisions of  roof-top 
solar for new constructions, and extending housing loans 
to include solar roof-top. Third- party roof-top projects are 
offering cheaper electricity prices than the state distribution 
utilities, for commercial and industrial building owners. 

The solar roof-top market is expanding and moving from 
early projects on government and institutional buildings 
to commercial and industrial buildings. It is encourag-
ing to witness such impressive growth, but one must 
be cognizant of  the challenges and the issues this sec-
tor is likely to face in its pursuit to reach 12.7 GW by 
2021, as estimated by industry experts. Some of  these 
challenges are related to aesthetics of  installing so-
lar on roofs of  government buildings and institutions 
- particularly on heritage buildings, structural consider-
ations and structural safety in commercial and indus-
trial buildings, grid interconnection costs and issues, etc. 
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According to experts, the potential market for roof-
top commercial and industrial (C&I) solar photo-
voltaic projects in the U.S. may exceed 100 GW 
by 2030. The C&I segment is expected to be the 
mainstay of  solar roof-top market in India as well.

A happy new year to the readers of  this bulletin!

ITPEnergised is a world-leading consultancy offering energy, environmental, engineering, technical advisory, and renewables asset management services.

Micro Solar Domes

In India, millions of  people living in low cost urban 
settlements have no access to electricity. In an effort 
to provide low cost solutions to such clustered hous-
ings, NB Institute of  Rural Technology (NBIRT), 
Kolkata developed and tested day lighting solution 
named “Micro Solar Dome”, in Lalbagh slums of  
New Delhi. A preliminary impact study report on 
this initiative was prepared by ITP India. According 
to the report, solar domes have become extremely ef-
fective in the target area. Earlier, the residents were 
deprived of  sunlight in their rooms as the houses are 
clustered in that area, and there is hardly any space 
for windows. Now the solar domes have started 
bringing sunlight into the rooms. Solar domes have 
also reduced the use of  kerosene and other pollut-
ing sources of  power. Interestingly, this initiative has 
also increased related entrepreneurial activities in 
that area. Decorative hangings for the solar domes 
are being made and sold here. Additionally, contin-
uous source of  light during the day has helped some 
residents provide home tuitions to children. With 
the successful testing of  solar domes in Lalbagh, 
now NBIRT has installed it ten other localities. 
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Accessing electricity with hydropower 
schemes in developing countries

Stimulating the market for Pico-hydro for low-income households 
in Ecuador – (WB ESMAP funded)

Maria Florencia Clavin – Senior Consultant, ITPEnergised 

For centuries, water has been utilised as reliable power 
source, ranging from water mills for grinding to elec-
tricity generation with hydropower plants. Our ex-
perience in this field dates back to the ‘80s when we 
started developing small hydropower (mini, micro and 
pico) projects aimed at providing remote population 
with electricity. Today, ensuring electricity access be-
comes one of  the most important objectives for coun-
tries throughout the developing world and hydropower 
continues to play a relevant role to achieve that goal. 

We worked with many Latin American countries in the 
feasibility of  off-grid electrification projects based on hy-
dropower schemes like for example in Nicaragua, Jamai-
ca, Honduras, Brazil and Ecuador, where we analysed the 
use of  pico-hydro in the Andes and 30 pico-hydro systems 
were installed in Napo and Chimborazo provinces in iso-
lated areas, including the provision of  technical training 
to installers, dealers and end-users. The project focused on 
demonstrating a range of  low-head pico-hydro equipment, 

Since 2009, we have completed over 5,000 PV system 
inspections for the Australian Clean Energy Regulator 
(CER), the Australian Department of  Climate Change 
and Energy Efficiency, the Australian Capital Territory 
Government, and other government and private clients. 

The objective of  these inspections is to ensure that PV in-
stallations meet Australian Standards, industry guidelines, 
and State/Territory and local government requirements. 
Over many years we have developed sophisticated pro-
cedures and processes to manage this inspection process. 
Together with our information technology consultant Wol-
lemi Systems, we have built a flexible yet rigorous Informa-
tion Technology system that allows data to be fed live from 
our inspectors in the field to our engineering staff  for review. 
The well-honed inspection system facilitates the manage-
ment of  PV system inspection scheduling, contact with sys-
tem owners, the collation of  inspection data, images, infor-
mation (via our own iPad application), and the automatic 
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capable of  providing energy for lighting (lamps) and commu-
nication (radio, TV) applications in households. Its impact 
was assessed and results disseminated in a workshop in Quito. 

There is still unexploited potential in Ecuador and the devel-
oping world for pico-hydropower systems to serve families or 
small groups for both domestic o productive uses applications.

production of  required reports, for various stakeholders. The 
system also enables regular liaison with multiple stakeholders 
including the CER, Energy Regulators, network operators, 
homeowners, installers, designers, and PV system retailers. 
Our procedures and processes are also designed to man-
age occupational health and safety, reporting of  conflicts 
of  interest, and privacy. It can be easily tailored to suit a 
particular set of  inspections as standards change over time 
or as different aspects of  a PV system require attention.

Our inspections involve a team of  seven engi-
neers and two electricians. We also routinely sub-
contract fifteen electricians nationally to deliver 
the PV inspection services we provide to the CER.

SAMIR PRASAD
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(Un)willingness to serve the rural electricity 
consumer

(Following write-up is on the assumption that there is a compar-

ative less willingness to provide services in the rural electrifica-

tion sector. The intention over here is to bring this not so debated 

issue, into the limelight.)  

“Willingness to Pay” (WTP), a very crucial factor in the 
sustenance of  rural electrification has been discussed time 
and again, in depth, outshining an equally important fac-
tor “Willingness to Serve” the rural consumer. With the 
fastness of  digitization and new ways of  economies en-
tering into the global market, every sector is oozing with 
innovations and means to reach out to the target in order 
to enhance their scale in leaps. It appears that the same 
willingness, zeal and innovation is wanting in the electric-
ity distribution sector, particularly in rural areas.

The WTP studies often point at income poverty of  con-
sumers as a primary barrier. However, rarely do these as-
sessments link the quality of  service with the WTP, thereby 
shifting the focus from consumer to the service provider. 
For instance, time of  supply is one of  most frequent com-
plains of  the consumers against the electricity providers. In 
rural areas and small towns, most of  the times electricity is 
not provided during productive hours, such as during the 
time people do their daily chores or their children study. 
This forces consumers to rely less on electricity providers 
and go for alternative sources. 

Faulty metering system or direct connections from 
the main line, is yet another common sight in such 
areas. Those agencies providing electricity services 
normally overlook such issues, either due to local 
political pressure or their unwillingness to rectify the 
metering systems. A very close problem facing con-
sumers is getting accumulated bills instead of  regular 
bills due to several reasons. The consumers find it dif-
ficult to pay the accumulated bills at one go.

These systemic and human deficiencies in the supply 
side of  electricity are not insurmountable. Experts 
feel, compared to other sectors where innovative ways 
are applied to overcome such problems and demands 
of  consumers, electricity companies ignore these is-
sues. A more professional approach supported by ad-
equate capacity building, is required in which services 
and technologies are applied in such a way that they 
are consumer centric. An outlook of  “Willingness to 
Serve” will positively influence the “Willingness to 
Pay” attitude of  the consumers.

Samir Prasad
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Direct connections from the mainline - A very common sight in 
rural areas and small towns

Source: Google images

Electri!cation in rural areas
Source: Google images
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Passenger car emissions projection: A 
global outlook 

Pratulya Sivashankar, Consulting Engineer, ITP India

The Intergovernmental Panel on Climate Change (IPCC) 
Fifth Assessment Report states that: “Reducing global 
transport greenhouse gas (GHG) emissions will be chal-
lenging since the continuing growth in passenger and 
freight activity could outweigh all mitigation measures 
unless transport emissions can be strongly decoupled 
from GDP growth”. In 2010, the transport sector pro-
duced 7.0 GtCO2eq of  direct GHG emissions, respon-
sible for 23% of  global GHG emissions. 2-2.5 GtCO2eq 
of  this (7.5% of  global GHG emissions) was from pas-
senger cars. 

With the rapid development of  countries like India and 
China, the demand for passenger cars is increasing. This 
means a steep rise in the demand for materials like steel 
and aluminium for the building of  these cars, and hence 
a further increase in GHG emissions; not just from their 
usage but also from the GHG emissions due to manufac-
turing them and extracting the required fuels.

To look at possible ways to mitigate these emissions from 
the passenger car sector, a MATLAB model had been de-
veloped to perform the dynamic material flow analysis 
(MFA) of  the passenger car sector. The model studied 
the global passenger car stock to compute the global di-
rect and indirect CO2 emissions and energy consumption 
until 2050 depending on population, car utilization, fuel 
consumption, material composition and material recy-
cling rates. 

The model also studied the impact of  light-weighting of  
the passenger car fleet by substituting the steel in the cars 
with aluminium. It also studied the effect of  recycling 
materials from End-of-Life vehicles within the passen-
ger car sector and on other sectors.The model performed 
these functions through the development of  scenarios 
with single or multiple-varying parameters. 

Some of  the results obtained by the model are shown 
here. The first graph represents the business-as-usual 
(BAU) reference case whereas the second one represents 
the best realistic case based on optimal future values for 
population, car utilization, fuel consumption, material 

composition and material recycling rates. The graphs 
show the GHG emissions from car operations (fuel 
consumption), those from the steel and aluminium 
(new and recycled) that go into building new cars, as 
well as the sum of  all these (total emissions).

The BAU reference case indicated that global GHG 
emissions in 2050 would be approx. 2.5 times as 
much as the emission levels from 2000. Most of  this 
was from the operational phase of  the cars (emissions 
from driving). In the best-case scenarios, the 2050 to-
tal emissions were 13-15% lower than emission levels 
from 2000. 

It was shown that light-weighting of  cars, by substi-
tuting steel with aluminium, leads to a reduction of  
CO2 emissions in the long run. This is due to the 
improved fuel efficiency of  the car from its reduced 
weight. The importance of  recycling of  aluminium 
and steel in passenger cars and other sectors (like 
buildings) was also demonstrated from this model. 

Some of  the graphical results obtained are displayed 
below:
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One of  the important takeaways from the study is that 
over and above material and design changes, it is the 
usage changes which have a large impact on reduc-
ing global GHG emissions. Lifestyle changes such as 

carpooling, having smaller and more fuel-efficient cars, 
reducing the annual usage of  cars (switching to more 
sustainable modes of  transport), using cars till their 
end-of-life (instead of  buying new ones every few years) 
and even population control have a noticeable role to 
play in reducing emissions. 

Hence, the responsibilities of  reducing emissions from 
passenger cars lies not just with the manufacturers but 
with the consumers as well.

The above article is based on the author’s Master’s The-

sis, submitted in 2012 to the Industrial Ecology department 

at NTNU, Trondheim, Norway. To access the full thesis, 

please visit: http://ntnu.diva-portal.org/smash/record.

jsf ?pid=diva2:566491
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