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Abstract

Information and Communication Technology (ICT) consumes energy.
Though ICT is responsible for 2% of global carbon emission, it helps in
conserving the energy. Conventionally, it has done so by optimizing the per-
formance of energy-using systems and processes in industry and commerce.
In the near future, ICT will play a critical role in supporting the necessary
paradigm shifts in the human behaviour through better understanding of the
ecological impact by the various industry sectors by providing the necessary
data and the awareness. Through Life Cycle Assessment tools, ICT will help
in optimizing the use of energy. Within the energy sector, ICT will help
towards more sustainable electricity generation. With the advent of ‘smart’
technology from the field of ubiquitous computing, further ways of redu-
cing growing levels of domestic energy consumption are now emerging. As
per some reports Applications of ICT could enable emissions reductions of
15% of business-as-usual emissions. ICT will be instrumental in helping to
develop new, climate-friendly technologies that can help economy’s growth
sustain ably and reduce emissions in the years ahead. This paper is towards
giving more understanding of the Life Cycle Assessment and how it could
become a key factor in reducing the rate of climate change.
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1 Introduction

Climate change is no longer a topic of scientific debate now. It is a real con-
cern we face today. Carbon emission is the centre stage and the focal point
of analysts and accountants and is already a major factor that will determine
the economy of various countries. The reduction of consumption and energy
efficiency has become the focus in the balance sheets of various companies
all around the world today. Al Gore, Former Vice President of United States
of America, in his Oscar winning documentary – ‘Inconvenient Truth’ has
warned about the perils of Global Warming which include rising sea levels,
unpredictable weather patterns, changing seasons, depleting ozone layers,
rising CHGs and green house effect. All this is happening in the last 14 years
with 2011 also seeing hurricane Irene, highest temperature of greater than
100 degrees experienced by some of the eastern states of USA.

In view of rising temperatures and global warming, environmental sus-
tainability has become more important in recent years. It is all about man-
aging the natural resources in a better and more efficient way. This will help
arresting the rising energy costs. A growing number of large infrastructure
systems and processes have been optimized to consume less power. With
its general potential for large-scale simulation, optimization, and real-time
control, ICT plays a leading role here. In a business context, ICT is also being
used to make better decisions relating to resource and energy consumption –
examples include optimizing production and supply chain processes [1], and
developing environmental information systems [1]. Investments in energy-
saving technologies often also pay off financially, particularly when energy
costs are rising.

ICT has an important indirect impact on the overall use of natural re-
sources and energy, the total energy consumption of ICT itself is difficult to
estimate. Studies vary depending on the definition of ICT, the methodology
used to generate the estimates, and the proportion of a device’s energy con-
sumption that is attributed to ICT [1]. Irrespective of the data, the percentage
share of total electricity consumption by the ICT sector is quite significant
and warrants attention and calls for appropriate measures to be taken. Indeed,
quite some effort has already been undertaken to address this issue, striving
for low-energy ICT systems. The drivers are manifold and include several
incentives over and above environmental considerations (‘green ICT’), such
as the cost of running large data centres, challenges related to heat dissipation
from processors, and the working lifetime of battery-operated devices.
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High hopes rest upon ICT to reduce resource and energy consumption
in other economic sectors, and thus mitigate global warming. For example,
ICT could help to improve the energy efficiency of established processes (i.e.,
increasing the ratio of a relevant target variable such as productivity or con-
venience to energy consumption), or it might be used to develop new concepts
to generate, allocate, distribute, share, and use energy in a resource-efficient
and environmentally-friendly way.

There are substantial inefficiencies in the technology, business and user
behaviours that can be readily addressed with ICT. This paper is about
bringing out the inefficiencies and the tools with the aid of ICT to address
them in the context of environment impact and also discuss the Life Cycle
Assessment in regard to changing of the buying patterns that consider the
environmental effect (eco friendly procurement).

2 Energy Is Just Another Resource That Needs Managing

Any energy from its source of generation to consumption will have losses in
its path. Not all the energy that is generated will be put into the productive
usage. Figure 1 depicts the percentage of energy actually put into use in a
typical IT scenario.

Figure 1 shows that there is only a small percentage of energy that is put
into the real use while the majority does not do the real work. Most of the
energy is lost in the form of heat. Because of the heat dissipation, there ad-
ditional work of maintaining the cooling systems. This is the non productive
work that consumes more energy. This is where there is an opportunity for
improving the efficiency.

2.1 Smart Grid

Let us take another example of electric grids, generation, transmission and
distribution; there is a transmission loss of close to 30%. Electric grids are
another example to show the extent of losses from generation to consumption.
It is actually only a small percentage of the electricity generated that does the
productive work. This calls for some mechanism to manage the losses. ICT
plays a vital role in managing this. Figure 2 is schematic of smart grids that
will help reducing the losses with smart technology.

Smart grid is a generic label for the application of computer intelligence
and networking abilities to a dumb electricity distribution system. Smart grid
initiatives seek to improve operations, maintenance and planning by making
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Figure 1 Percentage of energy put into actual use. (Source: Gartner)

Figure 2 Smart grid technologies across the electricity sector value chain. (Source: OECD)

sure that each component of the electric grid can both ‘talk’ and ‘listen’.
Another major component of smart grid technology is automation. Through
the use of ICT and management of energy losses, it is possible to increase its
efficiency close to 47% [3].
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Figure 3 Integrated ICT energy management architecture. (Source: Gartner)

2.2 Energy Management Architecture

The best way of managing the energy is to have an energy monitoring system
which serves as a feedback for corrective actions to be taken. It is essential
to have some kind of energy policies. Figure 3 is Gartner’s proposal for the
dynamic, integrated ICT energy management architecture.

3 Energy Convergence

In order to manage the energy as an important resource, one has to look at it in
a more holistic way than looking at each industry segment in isolation. This
brings us to the concept of Convergence with Energy or Energy convergence.
Smart grids are the convergence of Electric Network with ICT. By combining
home automation and automobiles along with different energy sources with
ICT, we can have a more holistic view of the its usage and thereby enable
us to optimally manage the energy usage. Figure 4 depicts the next wave of
convergence with energy.

The convergence should also be looked at from global perspective in
terms of how the different countries can collaborate in achieving the conver-
gence. The learning’s from the Network Convergence in Telecom networks
can be used to achieve this.
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Figure 4 Energy convergence.

4 Adopting Ecological Intelligence

It is not sufficient to just look at the products that consume less power or the
products that are bio-de gradable in order to protect the environment. It is
important to know the process by which these products have been produced
including the raw material and how it has impacted the environment in the
process of getting into the product shape. The term ‘Ecological Intelligence’
is coined by Daniel Goleman to describe a new kind of math for the environ-
mentally concerned, one that answers those everyday eco-conundrums like,
which is better: a reusable stainless steel water bottle, or those throwaway
plastic ones?

The answers come from life cycle assessment (or LCA), the method used
by industrial ecologists – a discipline that blends industrial engineering and
chemistry with environmental science and biology – to assess how man-made
systems impact natural ones. LCAs tells us that buying food in one store that
has been shipped in bulk leaves a smaller carbon footprint than driving around
town to the local bakery, farmer’s market, and dairy. Or that the better wine
choice for those living east of Columbus, Ohio, is a French Bordeaux, and for
those to the west it is the Napa Valley.

Let us take a specific example of whether to use a paper bag or a
plastic. Figure 5 shows the life cycle for the paper grocery sack against the
polyethylene grocery sack.
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Figure 5 LCA comparisons between paper and plastic.

Figure 6 reveals more about the impact the two had on the environment
in the process of creating the end product (sack).

Figures 5 and 6 clearly show the fact that paper sack has a more harmful
effect on the environment compared to the plastic sack. Ecological intelli-
gence is about understanding this. We now have products that come with a tag
about how energy efficient they are with respect to energy consumption. Soon
we will have the products that come with the tag about the impact they had
on the environment while getting into their shape. This would change buyers
decisions and might get a whole new way of producing and marketing.
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Figure 6 Environmental impact of paper sack against plastic sack.

5 Life Cycle Assessment (LCA)

What we think of as ‘green’ turns out to be less so (and sometimes more
so) than we assume, when viewed through the lens of life cycle assessment
or LCA, a method used by industrial ecologists – a discipline that blends
industrial engineering and chemistry with environmental science and biology
– to assess how manmade systems impact natural ones. LCAs, for example,
yield a fine-grained analysis of the environmental and health impacts of a
stainless steel bottle from the extraction or concoction of its ingredients and
its manufacture, through distribution, use and final disposal. We are all con-
cerned about carbon footprints these days. But for stainless steel the main
concerns in addition to climate change are releases into the environment of
particulates and human toxins, depletion of fossil fuels and natural resources,
and eco-toxicity.

The 21st century has inherited from the 20th (and sometimes the 19th) a
legacy of manufacturing processes and a palette of industrial chemicals that
were developed in a more innocent age, when no one knew – or cared that
much – about the impacts of industry on nature. Today LCA, among other
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methods, makes these impacts vividly clear. This end of innocence presents
a vast entrepreneurial opportunity: we need to re-invent everything, starting
with the most basic methods of commerce and industry.

5.1 LCA Definition

Life Cycle Assessment (LCA) is a method developed to evaluate the mass
balance of inputs and outputs of systems and to organize and convert those
inputs and outputs into environmental themes or categories relative to re-
source use, human health and ecological areas. The quantification of inputs
and outputs of a system is called Life Cycle Inventory (LCI). At this stage,
all emissions are reported on a volume or mass basis (e.g., kg of CO2, kg of
cadmium, cubic meter of solid waste). Life Cycle Impact Assessment (LCIA)
converts these flows into simpler indicators.

5.2 ISO 14040: 2006

ISO 14040:2006 describes the principles and framework for life cycle assess-
ment (LCA) including: definition of the goal and scope of the LCA, the life
cycle inventory analysis (LCI) phase, the life cycle impact assessment (LCIA)
phase, the life cycle interpretation phase, reporting and critical review of the
LCA, limitations of the LCA, the relationship between the LCA phases, and
conditions for use of value choices and optional elements.

ISO 14040:2006 covers life cycle assessment (LCA) studies and life cycle
inventory (LCI) studies. It does not describe the LCA technique in detail, nor
does it specify methodologies for the individual phases of the LCA.

This series of standards allows making reliable and reusable Life Cycle
Assessments. It is essential when making an LCA to refer to these standards
so that the job would be acknowledged.

6 Conclusions

Green is a process not a status. We need to think of ‘green’ as a verb not as
an adjective. This kind of shift in our mindset needs to occur if we wish to
start looking at greening the earth or reducing the environmental impact by
the industry. Having awareness about the Ecological Intelligence would help
and the Industries need to follow LCA.

ICT, when used in a ‘smart’ way, will significantly help to reduce our
society’s demand for carbon-based energy, while at the same time offering
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interesting business opportunities for industry and guaranteeing a desirable
lifestyle for its citizens.
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