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Abstract Because of increasing concern about global climate change and carbon emissions as a causal factor, many companies and organizations are pursuing “carbon footprint” projects to estimate their own contributions to global climate change. Protocol definitions from carbon registries help organizations analyze their footprints. The scope of these



1. Introduction A new concept is entering the consumer lexicon: the carbon footprint. First came organic, and then came fair trade. Now makers of everything from milk to jackets and cars are starting to tally up the carbon footprints of their products. That's the amount of carbon dioxide and other greenhouse gases that get coughed into the air when the goods are made, shipped and stored, and then used by consumers. Different companies are counting their products' carbon footprints differently, making it all but impossible for shoppers to compare goods and even if consumers come to Ph ton



protocols varies but generally suggests estimating only direct emissions and emissions from purchased energy, with less focus on supply chain emissions. In contrast, approaches based on comprehensive environmental life-cycle assessment methods are available to track total emissions across the entire supply chain, and experience suggests that following narrowly defined estimation protocols will generally lead to large underestimates of carbon emissions for providing products and services. Direct emissions from an industry are, on average, only 14% of the total supply chain carbon emissions and direct emissions plus industry energy inputs are, on average, only 26% of the total supply chain emissions. Without a full knowledge of their footprints, firms will be unable to pursue the most cost-effective carbon mitigation strategies. We suggest that firms use the screening-level analysis to set the bounds of their foot printing strategy to ensure that they do not ignore large sources of environmental effects across their supply chains. Such information can help firms pursue carbon and environmental emission mitigation projects not only within their own plants but also across their supply chain. Citation: Mukherjee G., Debnath B., Mondal C., Chakraborty S., 2013. Importance of Carbon Footprint with perspective to Leather Industry. The Journal of Energy and Environmental Science. Photon 127, 177-188.



understand the numbers, they might not like what they find out. For instance, many products' global-warming impact depends less on how they're made than on how they're used. That means the easiest way to cut carbon emissions may be to buy less of a product or use it in a way that's less convenient. So, what are the carbon footprints of some of the common products we use? How are they calculated and what surprises do they hold? But first, here's a number that will help us put all those carbon footprints in perspective. The U.S. emits the equivalent of
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about 118 pounds of carbon dioxide per resident every day, a figure that includes emissions from industry. Annually, that's nearly 20 metric tons per American -- about five times the number per citizen of the world at large, according to the International Energy Agency. 1.1 Carbon Credit It can be defined as a permit that allows the holder to emit one ton of carbon dioxide. Credits are awarded to countries or groups that have reduced their green house gases below their emission quota. Carbon credits can be traded in the international market at their current market price. The carbon credit system was ratified in conjunction with the Kyoto Protocol. Its goal is to stop the increase of carbon dioxide (CO2) emissions. For example, if an environment conscious group plants enough trees to reduce emissions by one ton, the group will be awarded a credit. If any industry has an emission quota of 10 tons, but is expecting to produce 11 tons, it could purchase this carbon credit from the environmentalist group. The carbon credit system looks to reduce emissions by having countries honor their emission quotas and offer incentives for being below them. 1.2 Kyoto Protocol The Kyoto Protocol is a protocol to the United Nations Framework Convention on Climate Change (UNFCCC or FCCC) that set binding obligations on the industrialised countries to reduce their emissions of greenhouse gases. The UNFCCC is an international environmental treaty with the goal of achieving the "stabilisation of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system"( The United Nations Framework Convention on Climate Change.. Retrieved 15 November 2005). The Protocol was initially adopted on 11 December 1997 in Kyoto, Japan, and entered into force on 16 February 2005. As of September 2011, 191 states have signed and ratified the protocol.[6] The only remaining signatory not to have ratified the protocol is the United States. Other United Nations member states which did not ratify the protocol are Afghanistan, Andorra and South Sudan. In December 2011, Canada withdrew from the Protocol (StarTribune - Canada formally pulls Ph ton



out of Kyoto Protocol on climate change Retrieved 4 May 2012). Under the Kyoto Protocol, 37 industrialized countries and the European Community (United Nations Framework Convention on Climate Change (UNFCCC) (2011), Kyoto Protocol, UNFCCC) (the European Union-15, made up of 15 states at the time of the Kyoto negotiations) ("Annex I Parties") commit themselves to limit or reduce their emissions of four greenhouse gases(GHG) (carbon dioxide, methane, nitrous oxide, sulphur hexafluoride) and two groups of gases (hydrofluorocarbons and perfluorocarbons) (Grubb, M. (July– September 2003), "The Economics of the Kyoto Protocol"). All member countries give general commitments (Grubb & Depledge 2001, p. 269). At negotiations, Annex I countries (including the US) collectively agreed to reduce their greenhouse gas emissions by 5.2% on average for the period 2008-2012. This reduction is relative to their annual emissions in a base year, usually 1990. Since the US has not ratified the treaty, the collective emissions reduction of Annex I Kyoto countries falls from 5.2% to 4.2% below base year (Olivier, J.G.J., et al. (21 September 2011). Emission limits do not include emissions by international aviation and shipping, but are in addition to the industrial gases, chlorofluorocarbons, or CFCs, which are dealt with under the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer. The benchmark 1990 emission levels accepted by the Conference of the Parties of UNFCCC (decision 2/CP.3) were the values of "global warming potential" calculated for the IPCC Second Assessment Report ("Methodological issues related to the Kyoto protocol". Report of the Conference of the Parties on its third session, held at Kyoto from 1 to 11 December 1997, United Nations). These figures are used for converting the various greenhouse gas emissions into comparable carbon dioxide equivalents (CO2eq) when computing overall sources and sinks. The Protocol allows for several "flexible mechanisms", such as emissions trading, the clean development mechanism(CDM) and joint implementation to allow Annex I countries to meet their GHG emission limitations by purchasing GHG emission reductions credits from elsewhere, through financial exchanges,
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projects that reduce emissions in non-Annex I countries, from other Annex I countries, or from annex I countries with excess allowances. Each Annex I country is required to submit an annual report of inventories of all anthropogenic greenhouse gas emissions from sources and removals from sinks under UNFCCC and the Kyoto Protocol. These countries nominate a person (called a "designated national authority") to create and manage its greenhouse gas inventory. Virtually all of the non-Annex I countries have also established a designated national authority to manage its Kyoto obligations, specifically the "CDM process" that determines which GHG projects they wish to propose for accreditation by the CDM Executive Board. 1.3 Carbon, building block Carbon is Nature’s building block. Everything that grows is built out of carbon. Carbon is also stored in great quantities in all fossil fuels. When carbon is in its solid form, as in a tree trunk or a vein of coal in the ground, it is harmless, and in fact profoundly helpful and supportive of life as we know it. When these sources of carbon are burnt, carbon is transformed into a gas known as Carbon Dioxide or CO2. Increasing accumulations of CO2 in the earth’s atmosphere coupled with increasing emissions of other green house gases is responsible for the global warming crisis we now face as a global community. The term “carbon footprint” refers to the amount of carbon (CO2) we emit individually in any oneyear period. CO2 is produced from many sources and is the primary gas responsible for Global warming and the resulting alarming changes in our climate. Nearly everything we do in our modern society requires energy. This energy is generated primarily by burning fossil fuels. From all sources, the average American is responsible for approximately 19-21 tons of carbon emissions annually. The US as a whole is responsible for emitting approximately 25% of all global green house gas emissions every year while we are only 5% of the world’s population. 1.4 Why reduction in emission of CO2 is important for us It is important for us all to think in terms of first reducing our emissions of CO2. As one begins this process, it soon becomes evident that there is no way we can currently reduce our emissions of green house gases to zero. Every Ph ton



single aspect of our economy from manufacturing to transportation, and agriculture to health care is dependent on fossil fuel derived energy and resources. As we seek and develop alternative sources of energy, and as we begin to think and live in more efficient ways, we are still left with the undeniable reality that considerable CO2 emissions from economic activity in the US will continue and perhaps escalate for the foreseeable future. The only current way to address this issue head on is to offset the emissions we cannot yet eliminate. A carbon footprint is a measure of the impact our activities have on the environment, and in particular climate change. It relates to the amount of greenhouse gases produced in our day-to-day lives through burning fossil fuels for electricity, heating and transportation etc. 1.5 Definition of Carbon footprint The carbon footprint is a measurement of all greenhouse gases we individually produce and has units of tonnes (or kg) of carbon dioxide equivalent. A carbon footprint has historically been defined as "the total set of greenhouse gas (GHG) emissions caused by an organization, event, product or person." (UK Carbon Trust. Retrieved 2009-07-24). However, calculating the total carbon footprint is impossible due to the large amount of data required, the relatively recent attention brought to this issue within the last century, and the fact that carbon dioxide can be produced by natural occurrences. It is for this reason that Wright, Kemp, and Williams, writing in the journal Carbon Management, have suggested a more practicable definition: "A measure of the total amount of carbon dioxide (CO2) and methane (CH4) emissions of a defined population, system or activity, considering all relevant sources, sinks and storage within the spatial and temporal boundary of the population, system or activity of interest. Calculated as carbon dioxide equivalent (CO2e) using the relevant 100-year global warming potential (GWP100)" (Wright, 2011). Greenhouse gases can be emitted through transport, land clearance, and the production and consumption of food, fuels, manufactured goods, materials, wood, roads, buildings, and services ( "The CO2 list and original sources cited therein", Retrieved 201103-18). For simplicity of reporting, it is often expressed in terms of the amount of carbon
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dioxide, or its equivalent of other GHGs, emitted. Most of the carbon footprint emissions for the average U.S. household come from "indirect" sources, i.e. fuel burned to produce goods far away from the final consumer. These are distinguished from emissions which come from burning fuel directly in one's car or stove, commonly referred to as "direct" sources of the consumer's carbon footprint. Figure 1: Example of Carbon Footprint of Typical U.S. Household



it, e.g. by technological developments, better process and product management, changed Green Public or Private Procurement (GPP),carbon capture, consumption strategies, and others. Several free online carbon footprint calculators exist, with at least one supported by publicly available peerreviewed data and calculations from the University of California, Berkeley's Cool Climate Network research consortium ( "Cool Climate Carbon Footprint Calculator for U.S. Households and Individuals". Retrieved 4 May 2012./ "Online supporting data, calculations & methodologies for paper: Jones, Kammen "Quantifying Carbon Footprint Reduction Opportunities for U.S. Households and Communities" ES&T, 2011 (publicly available)" Retrieved 4th May 2012). The mitigation of carbon footprints through the development of alternative projects, such as solar or wind energy or reforestation, represents one way of reducing a carbon footprint and is often known as Carbon offsetting.



A visual representation of where the 48 tons of a typical U.S. household's carbon footprint comes from (Source: Jones, Kammen "Quantifying Carbon Footprint Reduction Opportunities for U.S. Households and Communities" ES&T, 2011, 45 (9), pp 4088–4095 DOI: 10.1021/es102221h). Legend: blue = direct | green = indirect



The concept name of the carbon footprint originates from ecological footprint, discussion (Safire, William (2008-02-17). "Footprint". The New York Times. Retrieved 2010-04-28), which was developed by Rees and Wackernagel in the 1990s which estimates the number of "earths" that would theoretically be required if everyone on the planet consumed resources at the same level as the person calculating their ecological footprint. However, carbon footprints are much specific than ecological footprints since they measure direct emissions of gasses that cause climate change into the atmosphere. 1.6 Measuring Carbon Footprints An individual's, nations, or organisation's carbon footprint can be measured by undertaking a GHG emissions assessment or other calculative activities denoted as carbon accounting. Once the size of a carbon footprint is known, a strategy can be devised to reduce Ph ton



The main influences on carbon footprints include population, economic output, and energy and carbon intensity of the economy (Brown, Marilyn A., Frank Southworth, and Andrea Sarzynski. Shrinking The Carbon Footprint of Metropolitan America. Brookings Institution Metropolitan Policy Program, May 2008. Web. 23 Feb. 2011). These factors are the main targets of individuals and businesses in order to decrease carbon footprints. Scholars suggest the most effective way to decrease a carbon footprint is to either Figure 2: Main elements which make up the total of a typical person's carbon footprint in the developed world.



A carbon footprint is made up of the sum of two parts, the primary footprint (shown by the green slices of the Figure 2) and the secondary footprint (shown as the yellow slices of Figure 2).
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Table I: Carbon dioxide emission pattern of common Fuels Fuel type



unit



CO2 emitted per unit



Petrol



1 gallon (UK)



10.4 kg



Petrol



1 liter



2.3 kg



Gasoline



1 gallon (USA)



8.7 kg



Fuel



Specific CO2Emission (kgCO2/kWh)



Examples • For each (UK-) gallon of petrol fuel consumed, 10.4 kg carbon dioxide (CO2) is emitted. • For each (US-) gallon of gasoline fuel consumed, 8.7 kg carbon dioxide (CO2) is emitted. • If our car consumes 7.5 liter diesel per 100 km, then a drive of 300 km distance consumes 3 x 7.5 = 22.5 liter diesel, which adds 22.5 x 2.7 kg = 60.75 kg CO2 to our personal carbon footprint.



Table II: Detailed combustion DATA of some common fuels Specific CO2 Emission (kgCO2 /kgfuel)



2. The secondary footprint is a measure of the indirect CO2 emissions from the whole lifecycle of products we use - those associated with their manufacture and eventual breakdown. To put it very simply – the more we buy the more emissions will be caused on our behalf.



Specific Energy Content (kWh/kgfuel)



1. The primary footprint is a measure of our direct emissions of CO2 from the burning of fossil fuels including domestic energy consumption and transportation (e.g. car and plane). We have direct control of these.



To calculate the CO2 emission from a fuel the carbon content of the fuel must be multiplied with the ratio of molecular weight CO2 (44) to the molecular weight Carbon 12 -> 44 / 12 = 3.7 Carbon Dioxide emission can be calculated as qCO2 = cf / hf CCO2/Cm (1) where qCO2 = specific CO2 emission (CO2/kWh) cf = specific carbon content in the fuel (kgC/kgfuel) hf = specific energy content (kWh/kgfuel) Cm = specific mass Carbon (kg/mol Carbon) CCO2 = specific mass Carbon Dioxide (kg/mol CO2) Emission of Carbon Dioxide - CO2 - when combustion of some common fuels are indicated in the table below.



Specific Carbon Content (kgC/kgfuel)



decrease the amount of energy needed for production or to decrease the dependence on carbon emitting fuels (Brown, Marilyn A., Frank Southworth, and Andrea Sarzynski. Shrinking The Carbon Footprint of Metropolitan America. Brookings Institution Metropolitan Policy Program, May 2008. Web. 23 Feb. 2011).



Coal (bituminous/ anthracite)



0.75



7.5



2.3



0.37



Gasoline



0.9



12.5



3.3



0.27



Light Oil



0.7



11.7



2.6



0.26



Diesel



0.86



11.8



3.2



0.24



0.82



12.3



3.0



0.24



0.75



12



2.8



0.23



LPG Liquid Petroleum Gas Natural Gas, Methane Crude Oil



0.26



Kerosene



0.26



Gasoline



1 liter



2.3 kg



Diesel



1 gallon (UK)



12.2 kg



Diesel



1 gallon (USA)



9.95 kg



Wood )



Diesel



1 liter



2.7 kg



Peat )



0.38



Oil (heating)



1 gallon (UK)



13.6 kg Lignite



0.36



1



Oil (heating)



1 gallon (USA)



11.26 kg



Oil (heating)



1 liter



3 kg



Ph ton



0.39



1



Bio energy



0



-



2



0)
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Note! Heat loss - 55-75% - in power generation is not included in the numbers. 1



Commonly viewed as a Bio fuel Bio Energy is produced from biomass derived from any renewable organic plant, including • dedicated energy crops and trees • agricultural food and feed crops • agricultural crop wastes and residues • wood wastes • aquatic plants • animal wastes • municipal wastes and other waste materials. 2



Emissions of CO2 can contribute to climate change. Combustion of bio energy don't add to the total emission of carbon dioxide as long as the burned bio mass don't exceed the renewed production. (Emission of CO2 when combusting wood is in reality approximately 0.18 kg/kWh) 1.7 Carbon Footprint of Bio fuels A variety of bio fuels can be made from biomass resources, including • ethanol • methanol • biodiesel • Fischer-Tropsch diesel • gaseous fuels like hydrogen or methane



to the biorefinery, converting the feedstock into ethanol/biodiesel, and further transporting the biofuel to a petroleum refinery or service station -- require a tremendous amount of energy, especially when more than 10 billion gallons of biofuel are being produced in any given year in the United States (see Ethanol and the Looming Blend Wall). Similar to the need to view the carbon contained in the adjacent processes that facilitate petroleum production and distribution (and not just combustion), any authentic carbon audit of biofuels needs to examine the carbon contained in the materials and components embedded within the up-front fixed and operating costs. While this might seem straightforward, simplistic models can break down as one attempts to determine the source of energy used in the process (i.e., coal vs. renewable), the distance between the field and the processing facility, the way that the feedstock and biofuel are transported (truck vs. barge vs. railroad), etc.



One of the biggest controversies within the biofuels industry is whether first-generation biofuels have a more substantial carbon footprint than petroleum. On the surface, this seems to be a no-brainer. According to the Department of Energy, a gallon of gasoline, diesel, and jet fuel emits between 18.4-21.1 pounds of CO2 upon burning. Transportation sources accounted for 29% of total U.S. greenhouse gas (GHG) emissions in 2006 and are the fastest-growing source of GHGs in the U.S., accounting for 47% of the net increase in total U.S. emissions since 1990. These estimates of transportation GHGs do not include emissions from additional life-cycle processes, such as the extraction and refining of fuel, transporting the petroleum to and from the refinery, the manufacture of vehicles, and a whole slew of other variables that make petroleum production and consumption an environmental catastrophe.



While the variables involved in calculating the true carbon footprint of biofuels are indeed complicated, the complexity is raised to an exponential power when the simultaneously abstract and tangible concept of "Indirect Land Use (ILUC)" is factored in. The basic idea of ILUC is that as biofuels from crop plants proliferate, there is less cropland available to grow food for human and animal consumption. As a consequence, land, such as forests, becomes converted into crops. For example, the U.S. is the largest grower and exporter of corn in the world; it used 86.5 million acres to grow 13.2 billion bushels of corn in 2009. Approximately 30% of this crop is diverted to produce ethanol (note that some of this is then returned to the animal feed market in the form of distillers dried grains). The question is whether the carbon footprint associated with rainforests being cleared in Brazil (see Brazilian Ethanol Takes a Hit) and Southeast Asia to "replace" corn and oilseeds like soybeans that are no longer exported by the U.S. (due to ethanol and biodiesel production) ought to be counted when considering the GHGs of biofuels. If so, what methodology does one use?



Yet, creating biofuels like corn ethanol is an energy-intensive process. The steps involved with growing a feedstock like corn on an agroindustrial scale -- think farm equipment, fertilizer, harvesting, transporting the feedstock



In Europe, the controversy over ILUC was reignited this week when a British government report was leaked to the Times of London claiming that although the European Commission requires each litre of biofuel to
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reduce emissions by 35% compared to petroleum, biodiesel via palm oil actually increases emissions by 31% due to forests being converted into plantations. 1.8 Why are forests so significant in this respect? Forests can be thought of as the lungs of the earth, serving a two-fold function in mitigating carbon. As deforestation occurs, sequestered carbon contained in the tree is released into the atmosphere; concurrently, those cut-down trees are no longer able to reabsorb CO2 from the air. More than one acre of forest is cleared every second on earth. This translates to 100,000 acres per day and more than 34 million acres per year -- a landmass the size of Greece. While this is partially mitigated by new growth, the net loss is equal to 18 million acres. Indonesia and Brazil are the third and fourth largest contributors to global warming. These two countries account for 60% of all deforestation in the world. Deforestation and land use changes are estimated to account for 12%-15% of global CO2 emissions. As such, when organizations like the proethanol lobby group Renewable Fuels Association and Growth Energy publicly cast doubt on the existence of Indirect Land Use Changes and attempt to mobilize their friends in Congress to strip the EPA's authority (see COP15: EPA's Lisa Jackson Sings the Biofuel Blues) to include ILUC in the process of evaluating the carbon footprint of biofuels, it is clear that such groups are more interested in self-serving politics than environmental stewardship. These groups' categorical dismissal of ILUC is reminiscent of the GoreBush debate in 2000, when Gore repeatedly cited economic data attacking the deficit consequences of Bush's prospective trillion dollar tax cut -- to which Bush responded again and again with charges of "fuzzy math." Calculation of ILUC is messy. The California Air Resource Board (CARB) and EPA (EPA Issues Renewable Fuel Standards) have vastly different conclusions about corn ethanol's carbon footprint when they factor in ILUC. And while it is easy to attack any environmental model -- because by nature, models are based on a series of assumptions, variables, and projections -- something as serious as climate change and creating policy that seeks to mitigate it should not be left to special-interest groups that are allowed to define science according to their own agenda. If science suggests that first-generation biofuels that come from feedstocks like corn, Ph ton



soybeans, palm oil, and rapeseed are found to have a higher per-unit carbon footprint than petroleum, we need to have the courage to be authentic about it and examine whether the billions of dollars of subsidies that we provide to these industries could better be deployed to those advanced biofuels -- such as algae -that do not need scarce cropland or promote deforestation. 1.9 Carbon footprint from following activities Each of the following activities add 1 kg of CO2 to our personal carbon footprint: • Travel by public transportation (train or bus) a distance of 10 to 12 km (6.5 to 7 miles) • Drive with our car a distance of 6 km or 3.75 miles (assuming 7.3 litres petrol per 100 km or 39 mpg) • Fly with a plane a distance of 2.2 km or 1.375 miles. • Operate our computer for 32 hours (60 Watt consumption assumed) • Production of 5 plastic bags • Production of 2 plastic bottles • Production of 1/3 of an American cheeseburger (yes, the production of each cheeseburger emits 3.1 kg of CO2!) Carbon dioxide is a so called greenhouse gas causing global warming. Other greenhouse gases which might be emitted as a result of our activities are e.g. methane and ozone. These greenhouse gases are normally also taken into account for the carbon footprint. They are converted into the amount of CO2 that would cause the same effects on global warming (this is called equivalent CO2 amount). Few people express their carbon footprint in kg carbon rather than kg carbon dioxide. We can always convert kg carbon dioxide in kg carbon by multiplying with a factor 0.27 (1'000 kg CO2 equals 270 kg carbon). The carbon footprint is a very powerful tool to understand the impact of personal behaviour on global warming. Most people are shocked when they see the amount of CO2 their activities create! If we personally want to contribute to stop global warming, the calculation and constant monitoring of our personal carbon footprint is essential. 1.10 Copenhagen Summit on Climate Change The 2009 United Nations Climate Change Conference, commonly known as the Copenhagen Summit, was held at the Bella Center in Copenhagen, Denmark, between 7 December and 18 December. The conference th included the 15 Conference of the Parties (COP 15) to the United Nations Framework Convention on Climate Change and the 5th Meeting of the Parties (MOP 5) to the Kyoto
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Protocol. According to the Bali Road Map, a framework for climate change mitigation beyond 2012 was to be agreed there. The conference was preceded by the Climate Change: Global Risks, Challenges and Decisions scientific conference, which took place in March 2009 and was also held at the Bella Center. The negotiations began to take a new format when in May 2009 UN Secretary General Ban Ki-Moon attended the World Business Summit on Climate Change in Copenhagen, organised by the Copenhagen Climate Council (COC), where he requested that COC Councilors attend New York's Climate Week at the Summit on Climate Change on 22 September and engage with heads of government on the topic of the climate problem. The Copenhagen climate conference COP15 resulted in a document called the Copenhagen Accord. It was hammered out by a small group of countries - including the world's two biggest greenhouse gas polluters, China and the US. The conference as a whole did not adopt the accord, but voted to "take note" of it. 1.11 Was the summit a success? On the positive side, the Copenhagen Accord, for the first time, unites the US, China and other major developing countries in an effort to curb global greenhouse gas emissions. The Kyoto Protocol did not achieve this - it imposed no obligations on developing countries to restrain the growth of their emissions, and the US never acceded to it. The accord also says developed countries will aim to mobilise $100bn per year by 2020, to address the needs of developing countries. On the other hand, the summit did not result in a legally binding deal or any commitment to reach one in future. The accord calls on countries to state what they will do to curb greenhouse gas emissions, but these will not be legally binding commitments. Furthermore, there is no global target for emissions reductions by 2050 and the accord is vague as to how its goals - such as the $100bn of funds annually for developing countries - will be achieved. 1.12 Key points of the Copenhagen Accord • A commitment "to reduce global emissions so as to hold the increase in global temperature below 2°C" and to achieve "the peaking of global and national emissions as soon as possible" Ph ton



• Developed countries must make commitments to reduce greenhouse gas emissions, and developing countries must report their plans to curb greenhouse gas emissions to the UN by 31 January 2010 • New and additional resources "approaching $30bn" will be channelled to poorer nations over the period 2010-12, with an annual sum of $100bn envisaged by 2020 • A Copenhagen Green Climate Fund will be established under the UN convention on climate change, to direct some of this money to climate-related projects in developing countries • Projects to reduce greenhouse gas emissions in developing countries will be subject to international monitoring if they are internationally funded • Programmes to provide developing countries with financial incentives to preserve forests REDD and REDD-plus - will be established immediately • Implementation of the accord will be reviewed in 2015 and an assessment will be made of whether the goal of keeping global temperature rise within 2°C needs to be strengthened to 1.5°C 1.13 Which countries backed the accord? The essential points of the deal were brokered by US President Barack Obama with representatives of China, India, Brazil and South Africa. Mr Obama also consulted with the leaders of France, Germany and the UK. Most countries at the conference supported it, but some countries were resolutely opposed, including Venezuela, Bolivia, Ecuador and Cuba. 1.14 Why did the Copenhagen summit take place at all? The majority of the world's governments believe that climate change poses a threat to human society and to the natural world. Successive scientific reports, notably those from the Inter-governmental Panel on Climate Change (IPCC), have come to ever firmer conclusions about humankind's influence on the modern-day climate, and about the impacts of rising temperatures. In 2007, at the UN climate talks held in Bali, governments agreed to start work on a new global agreement. The Copenhagen talks marked the end of that two-year period. 1.15 Why is a new global agreement needed? The Copenhagen talks sat within the framework of the UN Framework Convention
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on Climate Change (UNFCCC), established at the Rio de Janeiro Earth Summit in 1992. In 1997, the UNFCCC spawned the Kyoto Protocol. But neither of these agreements can curb the growth in greenhouse gas emissions sufficiently to avoid the climate impacts projected by the IPCC. In particular, the Kyoto Protocol's targets for reducing emissions apply only to a small set of countries and expire in 2012. Negotiations therefore began on new treaty that was bigger, bolder, wider-ranging and more sophisticated than the Kyoto agreement, and the plan was that these would conclude in Copenhagen. 1.16 Why is climate change happening - and is it the same as global warming? The Earth's climate has always changed naturally over time. For example, variability in our planet's orbit alters its distance from the Sun, which has given rise to major Ice Ages and intervening warmer periods. According to the last IPCC report, it is more than 90% probable that humankind is largely responsible for modern-day climate change. The principal cause is burning fossil fuels - coal, oil and gas. This produces carbon dioxide (CO2), which added to the CO2 present naturally in the Earth's atmosphere - acts as a kind of blanket, trapping more of the Sun's energy and warming the Earth's surface. Deforestation and processes that release other greenhouse gases such as methane also contribute. Although the initial impact is a rise in average temperatures around the world - "global warming" - this also produces changes in rainfall patterns, rising sea levels, changes to the difference in temperatures between night and day, and so on. This more complex set of disturbances has acquired the label "climate change" - sometimes more accurately called "anthropogenic (human-made) climate change". 1.17 Will the Copenhagen deal solve climate change? The global average temperature has already risen by about 0.7°C since pre-industrial times. In some parts of the world this is already having impacts - and a Copenhagen deal could not stop those impacts, although it could provide funding to help deal with some of the consequences. Greenhouse gases such as CO2 stay in the atmosphere for decades; and concentrations are already high enough that further warming is almost inevitable. Ph ton



Many analysts suggest an average rise of 1.5°c since pre-industrial times is guaranteed. Connie Hedegaard was president of the conference until December 16, 2009, handing over the chair to Danish Prime Minister Lars Løkke Rasmussen in the final stretch of the conference, during negotiations between heads of state and government. On Friday 18 December, the final day of the conference, international media reported that the climate talks were "in disarray". Media also reported that in lieu of a summit collapse, solely a "weak political statement" was anticipated at the conclusion of the conference. The Copenhagen Accord was drafted by the US, China, India, Brazil and South Africa on December 18, and judged a "meaningful agreement" by the United States government. It was "taken note of", but not "adopted", in a debate of all the participating countries the next day, and it was not passed unanimously. The document recognised that climate change is one of the greatest challenges of the present day and that actions should be taken to keep any temperature increases to below 2°C. The document is not legally binding and does not contain any legally binding commitments for reducing CO2 emissions. Many countries and non-governmental organisations were opposed to this agreement, but, as of January 4, 2010, 138 countries have signed the agreement. Tony Tujan of the IBON Foundation suggests the perceived failure of Copenhagen may prove useful, if it allows people to unravel some of the underlying misconceptions and work towards a new, more holistic view of things. This could help gain the support of developing countries. Malta's Ambassador for Climate Change, Michael Zammit Cutajar, extends this to suggest "the shock has made people more open to dialogue" The reason for the apparent failure of this summit was revealed in December 2010 as a set of United States diplomatic cables were released by WikiLeaks. They showed that United States and People's Republic of China, the world's top two polluters, joined forces to stymie every attempt made in the summit to reach an agreement. The secret framework for cooperation between two countries was outlined in May 2009 when John Kerry, chairman of the United States Senate Foreign Relations Committee met Prime Minister of China, Li Keqiang. It was revealed in this meeting that Chinese were told Washington could understand "China's resistance to
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accepting mandatory targets at the United Nations Climate Conference which will take place in Copenhagen" and "a new basis for 'major cooperation' between the United States and China on climate change" was outlined effectively deterring world leaders from reaching a strong conclusion on climate change mitigation beyond 2012. 1.18 Ecological footprint The ecological footprint is a measure of human demand on the Earth's ecosystems. It compares human demand with planet Earth's ecological capacity to regenerate. It represents the amount of biologically productive land and sea area needed to regenerate the resources a human population consumes and to absorb and render harmless the corresponding waste. Using this assessment, it is possible to estimate how much of the Earth (or how many planet Earths) it would take to support humanity if everybody lived a given lifestyle. For 2006, humanity's total ecological footprint was estimated at 1.4 planet Earths – in other words, humanity uses ecological services 1.4 times as fast as Earth can renew them. Every year, this number is recalculated — with a three-year lag due to the time it takes for the UN to collect and publish all the underlying statistics. While the term ecological footprint is widely used, methods of measurement vary. However, calculation standards are now emerging to make results more comparable and consistent. 1.19 Carbon footprint of leather One may think we are at one with nature going for a walk in the woods in our sturdy hiking boots. But those boots pack a lot of carbon. The big reason: the leather. Timberland Co., a Stratham, N.H., Shoe Company with an outdoorsy image, has assessed the carbon footprint of about 40 of the shoe models it currently sells. The results range from about 22 pounds to 220 pounds per pair. Each of the shoes that have been carbon-footprinted comes with a label assessing its greenhousegas score on a scale of zero, which is best, to 10, which is worst. Flip-flops tend to have footprints of 22 pounds to 44 pounds, says Pete Girard, senior analyst for environmental stewardship at Timberland. Shoes typically range from 66 pounds to 132 pounds. Hiking boots typically pack between 154 and 198 pounds, Mr. Girard says. Though Timberland produces many of its shoes in Asia and sells them in the U.S., it has found that transportation typically accounts for less than 5% of the carbon footprint. By far the biggest Ph ton



contributor is the shoe's raw material. "For most Timberland shoes," says Betsy Blaisdell, Timberland's manager for environmental stewardship, "leather really drives the score." The average dairy cow produces, every year, an amount of greenhouse gas equivalent to four tons of carbon dioxide, according to U.S. government figures. Most of that comes not from carbon dioxide, in fact, but from a morepotent greenhouse gas: methane. The cow's impact on the atmosphere is due largely to a process known scientifically as "enteric fermentation" -- and colloquially as burping. A cow's multiple stomachs make it particularly efficient at transforming feed into bovine products: meat, milk and hide. But all that churning also produces lots of methane -- a greenhouse gas that, pound for pound, is 25 times as damaging to the atmosphere as carbon dioxide, according to the United Nations. Converting those methane emissions into a carbon-dioxide-equivalent number is one step in calculating the cow's carbon footprint. Take Timberland's Winter Park Slip On Boot. They're casual boots -- not as heavy as hiking boots -- but their uppers are all leather. Their footprint sits in the middle of the Timberland range, at 121 pounds per pair. Of that total, 8.5 pounds comes from the electricity used to make the boots at Timberland's factory in China's Guangdong Province. The remaining 112.5 pounds comes from the raw materials used to make the shoe: rubber for the outsole; ethyl vinyl acetate, or EVA, for the midsole; and, most of all, leather for the upper. To come up with these numbers, Timberland first gets data from the factory on the amount of electricity the factory uses in a given period. Dividing that by the number of shoes the factory produces in that period yields a pershoe energy-consumption figure. Timberland then checks those figures against tables that list average carbon-dioxide emissions per unit of energy produced. The tables are tailored to the specific power-plant fuel mix in the area where the factory sits. In China, which makes much of its power by burning coal, the carbon hit is greater than in, say, France, which makes most of its electricity with nuclear power. The harder part for Timberland is figuring out the emissions that come from the part of the process it doesn't control: the production of the raw materials before they get to the Timberland factory. Timberland gets that information from the databases of "life-cycle analysis" consultants, who put together tables showing the environmental impacts of
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producing given amounts of various materials, from rubber to polyester to leather. Timberland's carbon-footprint calculations have prompted spats with some of Timberland's leather suppliers, Ms. Blaisdell says. They argue the carbon hit from a cow should fall not on their ledger, but on the ledger of beef producers. The leather producers reason that cows are grown mainly for meat, with leather as a byproduct, so that growing leather doesn't yield any emissions beyond those that would have occurred anyway. But Timberland has determined that 7% of the financial value of a cow lies in its leather and life-cycle-analysis guidelines used by Timberland say the company should apply that percentage to compute the share of a cow's total emissions attributable to the leather. "We've had a lot of battles with our leather suppliers over this," Ms. Blaisdell says. Timberland officials, she says, "just follow the guidelines." Timberland officials concede shortcomings with their method. By using an average energy-consumption number for all pairs of shoes, the calculations fail to recognize that some shoes require more electricity to assemble in the factory than do others and Timberland's calculations omit the carbon impact of the leather and other materials that fall to the cutting-room floor. 1.20 How can we reduce carbon footprints as an individual? • Use energy efficient appliance in our house and use CFL bulb which will reduce less power consumption and less emissions. Use energy efficient computers and modern automatic electrical system, which switch off lights when we are not in the room. • Use solar water heater with this our CO2 emissions are zero as we are using renewable energy. Renewable energy like solar and wind energy are best options to reduce carbon foot prints. The unit cost of energy production is costlier in case of solar energy and wind energy but they are green energies. • Use public transport or shared transports with our colleagues when we go to office, this will reduce our emission levels. Use bicycle to commute nearby places. • Plant trees. It will absorb carbon dioxide from the atmosphere through carbon sequestration and this will reduce Carbon dioxide in the atmosphere, reduce our individual carbon footprints and reduce climate change. A tree gives direct and indirect benefit. Trees are natural sink to pollutants especially carbon dioxide. A 50 year old tree generates Rs.5.30 Ph ton



Lakhs worth of oxygen. Recycles Rs.6.50 Lakhs worth of soil fertility and controls soil erosion. Creates Rs.10.50 Lakhs worth of air pollution control. Provides shelter worth of Rs.5.30 Lakhs to birds & animals. Besides it provides food, flowers, fruits, fiber, medicines, oils lumber etc and of course the elegant beauty to the world. ITC InfoTech in its tech park in Bangalore has planted plants and preserved the old trees which sequester atmospheric carbon dioxide, leading to the carbon sequestration and reduce emissions. The company is positive in carbon footprints and become environment friendly company. Recently the company has planted sandal plants in its campus, which shows its corporate social responsibility towards society. • Educate employees and general public to practice eco friendly practices (green practices) in day to day life, this will help lessen emission and save planet. It is every one’s responsibility to reduce carbon footprints and practise ecofriendly behaviour and habits that will save our planet earth. Conclusion A carbon footprint measures our personal or household output of carbon dioxide (CO2) in pounds; the larger the number, the greater our carbon footprint and the greater our affect on global warming. Carbon dioxide contributes to global warming by accumulating in our atmosphere like a thick, insulating blanket resulting in rapid climate changes. Fluctuations in global temperature occur naturally and have been reoccurring for millions of years. In the past, changes in Earth’s temperature - cooling and warming - spanned thousands of years each time, allowing the planet and all living creatures to slowly adjust. The difference today is that this temperature change, in this case global warming, is occurring at lightning speed. But how do we measure what we can’t see? The carbon footprint for an average U.S. household is approximately 150 pounds of carbon dioxide (CO2) per day, more than twice the European average and nearly five times the global average. Experts suggest we need to reduce our carbon footprint by as much as 80 percent to effectively reverse global warming. Discover what factors contribute to global warming and then do our part by measuring and reducing our carbon footprint.
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Track our mileage. Driving our car is the largest portion of our carbon footprint – about the size of our heel and arch put together! Track our mileage and calculate how many gallons of fuel we use each day. For each gallon of gasoline consumed, add 19.6 pounds of CO2. Lower our CO2 emissions by walking or bicycling, carpooling, riding public transportation, and planning errands around other necessary trips in town. Maintaining our vehicle keeps it running cleaner and also helps reduce our carbon footprint. • Read our electric meter. Each day record our kilowatt-hours (kWh) used. Every kilowatt-hour produces 1.5 pounds of CO2. But for every kilowatt-hour used, 2.2 are wasted, or lost, during transmission over electrical lines. Therefore, small changes can have a big impact. Reduce our usage by replacing standard light bulbs to compact fluorescents. Keep in mind, fluorescent light bulbs contain mercury so proper disposal at our local recycling center is a must. Turning off computers when not in use can reduce their carbon footprint by 50 percent. • Track our natural gas or propane meter. Again, record our daily usage of natural gas. Every 100 cubic feet belches out 12 pounds of CO2. Propane gas uses slightly more at 12.6 pounds per gallon. Reduce our heating carbon footprint by replacing heater filters each month during the winter. If we have an older home with single pane windows, consider replacing them this summer for huge savings next winter. Our heating bill and our carbon footprint will reduce dramatically.



Ph ton



• Measure our own carbon footprint. Gather our data and calculate our carbon footprint online. There are a number of easy-to-use calculators available and, while they may vary in the level of detailed information, each one will give us a good indication of where we stand in our carbon footprint. The time to act is now, for tomorrow might be too late! References Energetics, 2007. The reality of carbon neutrality. Parliamentary Office of Science and Technology POST, 2006. Carbon footprint of electricity generation. October 2006, Number 268 UK Carbon Trust 2008. "Carbon Footprinting". Wright L., Kemp S., Williams I. 2011. Carbon footprinting, towards a universally accepted definition. Carbon Management, 2 (1), 61-72. Wiedmann T. and Minx J., 2008. A Definition of 'Carbon Footprint'. Ecological Economics Research Trends. C. C. Pertsova, Chapter 1, pp. 1–11. Nova Science Publishers, Inc, Hauppauge NY, USA.https://www.novapublishers.com/catalog/produ ct_info.php?products_id=5999, also available as ISA-UK Research Report 07/01 from http://www.censa.org.uk/reports.html. World Energy Council Report 2004. Comparison of energy systems using life cycle assessment. Walkers Carbon Footprint. http://www.walkerscarbonfootprint.co.uk/walkers_ca rbon_trust.html
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undertaking a GHG emissions assessment or other calculative activities denoted as carbon accounting. Once the size of a carbon footprint is known, a strategy can be ..... By far the biggest contributor is the shoe's raw material. "For most Timberland shoes," says Betsy Blaisdell,. Timberland's manager for environmental. 
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