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Abstract: Growth in urbanization and industrialization has presented twofold challenge to energy managers globally: The 
degrading environment and shortfall in power supply. The power variable is likely to demand more production which will 
cause more damage to the environment. In this apparently no‐win situation, the alternative options are to promote (1) 
conservation and (2) to introduce new technologies like LED. Already, the trend has started and is operational elsewhere in 
the world. Various industries have geared up to conform to energy conservation measures, which is also enforceable by law 
in their host countries. This paper narrows its scope to the hazards of light pollution and the advantages and economics of 
LED technology to combat it. It concludes with few tips on implementing the LED concept  
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I. INTRODUCTION: 
 
At present, the world records an unprecedented 
growth in urbanization (Table 1). More than half the 
populations across the globe dwell in cities and 
towns, which consume about 70% of the world’s 
energy supply, a figure that will only increase over 
time. Back home, according to the census data, 
India’s total population will reach a staggering 1.4 
billion figure by 2026, and urbanization graph will 

rise to 33.4 percent mark, from 28.9 percent in 2006. 
All that forecasts compelling demands for more 
power. The conventional answer has been to escalate 
power generation plants, with widespread fallout of 
environmental degradation. However, there is a 
way‐out strategy to circumvent this menace, and that 
is, to apply the synergy of conservation measures and 
introduce new technologies. 

 
Table 1: Population and Urbanization, 2006‐2026 
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II. LIGHT POLLUTION ISSUE: 
 
Most people have heard of air pollution, water or land 
pollution, etc., but few are apparently aware of light 
pollution, which is going up at the rate of 4%, faster 
than the population growth. Light pollution is caused 
by unrestrained and unshielded conventional outdoor 
lighting systems, allowing light to be directed into 
human eyes and into the night sky. At the present 
runaway stage of urbanization, the use of 
conventional electric lights is likely to grow 
manifold, foreboding light pollution to get even 
worse. Besides, the combination of higher CO2 level 
in the environment, light pollution has also potential 
to deplete natural resources like flora and fauna, etc. 
Alarmingly, the carbon emissions level generated by 
lighting sector equals roughly to 70 percent of the 
level produced by the present global automobile 
fleets. 

 
 
Lighting accounts for 19% of the electricity 
consumed in the world. This percentage is likely to 
go up with increase in consumption allowing 
pollution to get worse. Incidentally, the upscale 
consumption of power for lighting can be easily 
explained by the prevailing day‐night indoor use for 
aesthetic and decorative values rather than for its 
primary use of visibility, particularly in business 
sectors in cities and towns. This may be the area from 
where energy conservation measure should 
legitimately start, which warrants the need to develop 

fresh new lighting systems to illuminate the world 
without any damaging effect on the quality of life. 
 
III. IDA CODES: 
 
Incidentally, a little known entity, the International 
Dark Sky Association (IDA) is already in this 
business. Considered the first and the largest 
organization in the dark sky movement so far, it 
advocates quality lighting, especially in developing 
countries where population growth is the highest. As 
of now, the IDA is well known only in developed 
nations like USA and Canada, etc. 
 
IV. ACCORDING TO DARK SKY 

COMPLIANCE STANDARDS: 
 
“Careless use of light damages night time 
environment in many ways for everyone, often 
decreasing security and safety or even creating 
hazards through glare and distractions. Loss of 
naturally dark star filled sky is a tragic consequence 
for the environment and the human soul, akin to the 
loss of forested landscapes or even the loss of fresh 
air to breaths. Night sky has been a canvas of our 
hopes and inspirations since we have been aware 
enough to raise our eyes from the ground. But our 
children are more and more growing up never seeing 
the stars, robbed of this inspiration of the ages.” 
Indeed, the quote makes a powerful statement to 
drive home the evils of careless lighting systems that 
is endangering life on the earth. It forewarns the 
effects of light pollution and emissions of GTG into 
the environment, thus, implicitly calling on countries 
to adopt the IDA lighting codes for better living. 
Arguably, the IDA lighting codes applicable in the 
USA or Canada can surely be applicable in other 
countries as well, including India. It may also solve 
the country’s pressing energy needs considerably. 
The IDA recommends appropriate use of outdoor 
lights and is designed to save energy and ensure a 
pollution free earth. 
 
V. LED TECHNOLOGY INITIATIVE: 
 
To that end, recently, lighting industry has made an 
important paradigm shift, from use of conventional to 
LED lighting fixtures in various parts of the world. 
By definition “an LED is an electronic semiconductor 
device that produces near monochromatic light, 
portraying true color representation of an object.” 
Lighting fixtures utilizing LED clusters for 
illumination is a relatively new technology for 
industrial facilities. Today the motto is not “just” 
lighting but “quality” lighting, and LED lighting has 
potential to fulfill that promise. When, where and 
how much light maybe required are related issues 
which would need additional thinking by energy 
managers to achieve their goals. 
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But in the Indian context, LED concept in lighting 
industry is still at an early stage. The residential 
lighting has only lately shifted from incandescent 
lamps to the CFLs, etc. For industrial and commercial 
applications, now dated fixtures like fluorescent tube 
lights, mercury vapor, sodium vapor, etc., still 
continue as source of pollution. The essence of 
technology is innovation and change for the better, 
which is why it is time for LED technology to take its 
due place for lighting. However, so far, LED has 
attracted little or no interest in India, as it does not 
ensure immediate profits to the manufacturers or 
consumers. 
 
VI. ECONOMICS OF LED: 
 
Actually, the resistance to LED manufacture is due to 
prohibitive initial cost outlay‐‐capital 
expenditure‐‐required for setting up plants, even 
though, in the long run, the low power consumption 
of these LED lights can be a real advantage in Indian 
conditions where the power problem has been 
persistent for long. It will also reduce operating costs 
considerably to justify investments. Most of the 
industries would like to have a balance between 
Capex and Opex options, so that one does not invest 
too large funds at the outset or before the profit starts 
showing up which typically may require a timescale 
of two to three years. 
A thorough study and analysis has revealed that the 
LEDs offer a definite return on investment and pay 
back for themselves. The lifecycle cost method 
applied to LEDs validates the return on investment 
principles. For most of the projects, the plan could be 
ensuring safety and security at the project site while 
minimizing light pollution, conforming to the local 
codes.  
Internationally, governments have provided sops like 
credits, etc., to promote the LED awareness. Similar 
credits and/or incentives are also required in the 
Indian context to promote this concept further. This 
definitely makes sense, since the green concept is not 
only commercially viable but also offers significant 
environmental benefits for the preservation of nature. 
In developing nations like India, there has not been a 
full‐scale awareness about its implementation in a 
plant, but the feedback from a few manufacturers 
indicates that LED technology is steadily advancing 
and has a promising future in the lighting industry. In 
fact, the relevance of the LED concept is directly 
related to environmental issues, imperatives and 
challenges. An economical business model that is 
seemingly on the upswing from the current status 
navigates the way towards achieving not only the 
business objectives but also the social corporate 
responsibilities with highest eco‐efficiency. LED for 
lighting has immense potential to conserve energy 
which might be shared with areas facing acute power 
shortages. 
 

VII. BENEFITS AND CHALLENGES OF LED 
OPTION: 

 
According to various studies, average 40% savings 
can be ensured by switching over to LED for lighting. 
Globally, these savings amount to €128 billion in 
reduced electricity cost; 670 million tons of reduced 
CO2, equivalent to 642 power plants, representing 
about €1,300 billion savings in reduced need for 
power infrastructure – virtually making this an 
economic necessity in these times of national budget 
deficits. 
 
Environmental benefits 
 Minimized energy consumption will yield 

reductions in greenhouse gas emission from 
power plants which would further improve air 
and water quality. 

 Using fewer fixtures (as they give out more 
lumen in less wattage) result in fewer resources 
used for manufacturing, packaging, 
transporting, distributing and stocking, etc. 

 LEDs do not contain any hazardous chemicals 
or gases. Also they do not produce any 
ultraviolet radiations, unlike halogen lamps 
which can damage eyes and skin cells after 
prolonged exposure. Thus it’s the safest form of 
lighting. 

 Convert 95% of their energy input to light, 
while only 5% is wasted as heat. At the other 
end of the spectrum, traditional bulbs dissipate 
nearly 95% of their energy as heat. Other types 
of light, such as halogen, produce even more 
heat than incandescent bulbs and can result in 
severe burns if improperly handled. 

 LED fixtures provide limited and unidirectional 
light thus minimizing chance of careless 
lighting. This would also help conserve natural 
darkness and natural resources as per IDA codes 

 
Economic benefits 
o Reduced operating costs 
o Create, expand, and shape markets for green 

products and services 
o Improve occupant productivity 
o Optimize life‐cycle economic performance 

 
Social benefits 
o Do not contain Mercury, a contaminant that can 

affect an entire area, if released. Flickers of 
fluorescent lights not visible to the naked eye 
can cause headaches and eyestrain. 

o Heighten aesthetic environment 
o Minimize strain on local infrastructure 
o Good lighting returns a sense of balance to the 

night, and gives a quality appearance to our 
towns and cities when the sun goes down. 

o Improve overall quality of life 
 
 



International Journal of Industrial Electronics and Electrical Engineering, ISSN: 2347-6982 Volume-2, Issue-7, July-2014 

Environment Management By Led Lighting 
 

28 

Challenges 
Although LED lighting promises great returns in the 
future. But the question is, could we go in for the 
concept in the face of the prohibitive initial costs 
required for production of the same? The main 
challenge to the application of the LED technology in 
lighting generally comes from the limited awareness 
about it, especially in developing nations including 
India. It is further compounded by the fact that the 
LED production presupposes high initial capital cost, 
even if the same can be justified by complex returns 
on investment computations later on. The other 

challenge is to get over want of ownership in bearing 
these initial costs associated with LED lights. 
Fortunately, the feasibility of LED choice is 
increasing on a global basis and various industry 
associations have been formed to propagate the idea 
for widespread acceptability in the world. 
 

VIII. SWOT ANALYSIS: 
 
A SWOT analysis of the use of LED fixtures is 
needed to put things in proper perspective. 

Note‐ “Threats” is replaced by “Challenges” as there are no perceived threats in the usage of LED fixtures
 
IX. MAKING BUSINESS CASE: 
 
It is common for cos. to figure out the breakeven 
period before investing into any new venture, which 
may appear even remoter for low or medium scale 
investors in India, who generally aim at earliest 
profits. That explains the reluctance on their part to 
stake high on projects like LED production. Besides, 
generally, they are not secure enough to ignore the 
misleading models of payback calculations in this 
case, far from entertaining the value of the major 
economic and social benefits of technology 
investment over its lifetime, unless, of course, they 
get incentives from governments. Incidentally, the 
true value of LED products vis‐a‐vis their 
conventional counterparts can be determined by total 
cost of ownership analysis, and not on the basis of 
upfront cost and payback system. 
 

 
Life‐Cycle Cost of Ownership Method‐ It consists 
of: 
o Cost of investment which includes initial 

purchase cost (Capital Cost). 
o Cost of operations (Energy saving, Management 

of spares). 
o Cost of Maintenance which includes labor to 

replace burned out lamps or defective 
components and material costs for replacement 
lamps and components 

o Cost of disposal which includes the cost to 
properly dispose of hazardous waste contained 
within lamps or fixture components 

 
CONCLUSION: 
 
The mass adoption of LEDs in developing nations 
will not be an easy task though. Yet, increase in 
urbanization leading to increase in energy utilization 
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in lighting sector will surely justify the need of 
‘LEDs’ to prevent the accompanying light and other 
environmental pollutions, including increase in 
emissions of greenhouse gases. Nevertheless, there 
are real challenges associated with it which prohibit 
its penetration into developing nations at required 
pace, especially with respect to the low/ medium 
investor groups. 
But, given government and private initiatives, in line 
with recommendations below, this changeover may 
happen sooner than later, following the WHO slogan 
of “Save the planet” relative to global warming 
statistics. Incidentally, the LED adoption can become 
a CDM project. The saving of electricity can be huge. 
As a result, it will draw less power from the grid and 
this will lead to fewer emissions from the power 
plants. The reduced emissions can then be quantified 
in terms of CERs and put up for sale to an agency in 
developed countries. 
 
RECOMMENDATIONS: 
 
o The Government should offer sops & incentives 

to promote the LED concept. 
o Usage of LEDs should start from outdoor 

projects first and then gradually to be brought 
for indoor applications. 

o Certifications like Dark Sky Compliance can 
definitely help in improving awareness on 
environmental aspects. The certifications enable 
all industries to create a differentiation & 
promote a green conscious brand image.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Increased awareness of such certifications and 
their importance in environmental conservation 
is required to develop empathy at the end 
consumer level. It is however not recommended 
that these certifications ever take the shape of 
forced regulation. 

o Independent bodies like environmental NGOs 
can also support in spreading the cause for 
LEDs. 

o Each project having usage of LED fixtures shall 
be developed as CDM project to take advantage 
of carbon trading. The revenue thus earned may 
be used for developing backward areas and 
slums to further alleviate the social and 
environmental condition. 
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