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1 Background 

The Working Group on Policy and Regulation was established in accordance with the decision taken at the 11th SATRC Meeting in Colombo, Sri Lanka from 24 – 26 November 2009 to implement Phase-III of the SATRC Action Plan for the duration of 2010-2011 to deal with the issues related to Policy and Regulation in the region. This WG is chaired by Telecommunications Regulatory Authority of India (TRAI).

Working Group on Policy and Regulation was given four Work Items. Green Telecommunication is one of those four items. The scope of works on the Work Item as well as work plan was developed based on the adopted Terms of Reference of WG adopted in consensus at the WG meeting (Document No. SATRC-WG-PR-1/05). The scope of the work was as follows:

•
Review the previous study reports.

•
Collection of Information on contribution of telecom industry towards pollution and current developments in green technology deployment scenario in SATRC region.

•
Alternative methods and strategies to encourage use of non-conventional sources of energy.

•
Study on new technological break-through and International practices

2 Introduction on Green Telecommunications
Climate change is one of the most compelling global challenges of our time. There has been a considerable increase in the average temperature of the earth in the past century. This rise in temperature is attributed to the effects of global warming brought about by the accumulation of greenhouse gases (GHG) in the atmosphere. The reason for increased GHG, mainly Carbon Dioxide (CO2), is because of the increased energy consumption which results in emission of pollutants. Natural calamities like typhoons, floods and changes in the sea levels are attributed to the CO2 fuelled greenhouse effect. It is estimated that during the last 30 years the CO2 emissions have gone up by 73%. The Kyoto Protocol of 1997, which was signed by over 160 countries, including India, calls on all countries to reduce their emissions of greenhouse gasses by 5%, from the 1990 level, by the year 2012. Many governments around the world have taken steps to reduce energy consumption and emissions. 

The information and communications technology (ICT) industry alone accounts for about 2% or 860 million tons of the world’s greenhouse gas emissions. The main contributing sectors within the ICT industry include the energy requirements of PCs and monitors (40%), data centres about 23% and fixed and mobile telecommunications contribute about 24% of the total emissions.  Compared to the other sectors such as travel and transport, construction and energy production, the ICT sector is relatively energy-lean with telecommunications contributing just 0.7 percent or about 230 million tons of green house gas emissions. The challenge for the telecom service providers, telecom equipment manufacturers and the government is to pursue growth in telecom networks, while ensuring that the 2 percent of global emissions does not significantly increase over the coming years.

Energy costs are among the largest operating expenses for telecom network operators, and energy consumption from telecom networks is an increasing contributor to global greenhouse gas (GHG) emissions. As an ever increasing number of people around the world become connected by fixed and mobile telecommunications networks, the challenges related to providing electricity to these expanding networks are becoming greater as well. While telecom is relatively energy-lean, the telecom networks are still driven largely by fossil fuel energy and the energy costs represent a significant opex item. With the double whammy of increasing energy consumption and rising cost of fossil fuel, it is important that the focus shifts to energy efficient technologies and alternate sources of energy.

Increasing public demand for corporate social responsibility and a genuine desire to effect positive change in the environment are leading telecommunications service providers and their suppliers to reduce their carbon footprint. Going Green has also become a business necessity for telecom operators with energy costs becoming as large as 25% of total network operations costs. A typical communications company spends nearly 1% of its revenues on energy
 which for large operators may amount to hundreds of crores of rupees.

Whether out of compulsion of reducing cost or fulfilling corporate social responsibility (CSR) and projecting a humane face to the society, telecom service providers and manufacturers, all over the world, have taken steps towards greening of telecom. Efficient power management, infrastructure sharing, use of eco-friendly renewable energy sources and cutting down carbon emission over the complete duration of the product lifecycle have been under intense consideration by telecom industry all over the world. 

Besides being part of the problem, ICT is also a part of the solution. It enables significant reductions in the GHG emissions and costs across a range of sectors of the economy using multimedia communication, machine to machine communication and software control of processes to deliver smart solutions like smart grid, teleconferencing, smart logistics and transportation. For each tonne of greenhouse gas the ICT industry produces through powering servers, data centres, networks, etc, it can leverage a reduction or avoidance of up to 9 tonnes across the economy
. The followings are emphasized while considering green telecom:
2.3 2.1
Carbon Footprint of Telecommunications Industry
Greenhouse gases (GHG) are gases in the atmosphere that absorb and emit radiation within the thermal infrared range. These gases prevent heat from escaping from the atmosphere and make the earth warmer. This process is the fundamental cause of the greenhouse effect. The main greenhouse gases in the earth's atmosphere are water vapor, carbon dioxide, methane, nitrous oxide, ozone and chlorofluorocarbons. Human activities add significantly to the level of naturally occurring GHG. Some gases such as hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) result exclusively from human industrial processes. Greenhouse gases vary in their ability to absorb and hold heat in the atmosphere. HFCs and PFCs are the most heat-absorbent. Nitrous oxide absorbs 270 times more heat per molecule than carbon dioxide, and methane absorbs 21 times more heat per molecule than carbon dioxide.
Carbon footprint is the total set of GHG emissions caused by an organization, event or product through burning fossil fuels for electricity. For simplicity of reporting, it is often expressed in terms of the amount of carbon dioxide (CO2) or its equivalent of other GHGs, emitted. It is expressed in equivalent tonnes of carbon dioxide i.e. CO2. A carbon footprint is a measure of the impact our activities have on the environment, and in particular climate change. Carbon footprints can be classified into primary and secondary footprints:

· The primary footprint is a measure of the direct emissions of CO2 from the burning of fossil fuels for the activities of the entity being carbon foot printed. For a telecom service provider it would include, for example, network operation cost, building lighting and cooling or heating and transportation. The service provider would have direct control over these. 
· The secondary footprint is a measure of the indirect CO2 emissions associated with the manufacture and eventual breakdown during the whole lifecycle of the products that are used. Energy consumed in the manufacture of equipment like BTS causes secondary footprint for the service provider who uses it. 
2.4 2.2
Carbon Emission from Telecom sector
Mobile subscriber base crossed 5 billion mark in July 2010 and expected to cross 8 billion by 20204. With increasing demand for telecom services, the energy consumption has also grown significantly and poses an environment challenge in terms of larger carbon emission footprint of the telecommunication industry.  The total global carbon footprint of the ICT industry as a whole is in the order of 860 million tonnes CO2 which is approximately two percent 2% of the global emissions. Of this, the contribution from global telecommunication systems-mobile, fixed and communication devices are around 230 million tons CO2 or approximately 0.7% of global emissions.

To understand the contributory factors to the telecom carbon foot print one need to assess the emission of telecom network, particularly the wireless telecom network. For any telecom operator the network uses 86% of the energy. The tower sites use 65% and the core network 21%. As compared to this all vehicles use just 1% and the corporate office 12%. 
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2.3 Importance of Green Telecom

Growing telecommunications infrastructure requires increasing amount of electricity to power it. Part of the electricity comes from the grid and remaining through burning of fossil fuel like diesel. Both of these sources contribute to emission of green house gases (GHG) with the attendant negative environmental effects. Reduction of the GHG produced or caused to be produced by the telecom sector is referred to as greening of telecom. Green telecom has many facets. It can be classified broadly in terms of greening of telecom networks, green telecom equipment manufacture, environment friendly design of telecom buildings and safe telecom waste disposal. These aspects are briefly described below:

(i) Green Telecom Networks: In telecom networks greening would refer to minimizing consumption of energy through use of energy efficient technology, using renewable energy sources and eco-friendly consumables.

(ii) Green Manufacturing: The greening process would involve using eco-friendly components, energy efficient manufacturing equipment, electronic and mechanical waste recycling and disposal, reduction in use of hazardous substances like chromium, lead and mercury and reduction of harmful radio emission.

(iii) Design of green central office buildings: optimization of energy power consumption and thermal emission, minimization of green house gas emission

(iv) Waste disposal: disposal of mobile phones, network equipment etc., in an environment-friendly manner so that any toxic material used during production does not get channelized into the atmosphere or underground water. 
2.5 2.4 Motivations for Green Telecom

A number of factors have led to heightened interest in greening of service sector industries. In the case of telecommunications the factors that are leading to enhanced action on greening are as follows:

(i) Need to reduce the cost of operations of the telecom network by reducing energy cost.

(ii) Need to expand network into rural areas where power availability is poor. 

(iii) Renewable energy technology becoming available at increasingly reducing cost.
(iv) Confluence of socio-political trends towards environmental responsibility, pressure groups against global warming

(v) Creating sustainable businesses has become important where the objective is not only to create products and services through ethical means but also minimize environmental impact and improve communities. 
(vi) International treaties like Kyoto Protocol

2.6 2.5 Carbon Credit Policy for Telecom Industry

One carbon credit is equal to one tonne of carbon dioxide, or in some markets, carbon dioxide equivalent gases. A carbon credit is a generic term meaning that a value has been assigned to a reduction or offset of greenhouse gas emissions. A country needs to have a carbon credit policy to encourage reduction of carbon footprint. Such a policy is administered by the Government or a nominated authority. The policy would usually involve setting a limit or cap on the amount of a GHG that can be emitted by a company or an industry. The limit or cap is allocated or sold to firms in the form of carbon credits which represent the right to emit or discharge a specific volume of the green house gasses. Firms are required to hold a number of carbon credits equivalent to their emissions. The total number of credits cannot exceed the cap, limiting total emissions to that level. Firms that need to increase their credits must buy them from those who have a smaller footprint than permitted. This transfer of credits is referred to as carbon trading. Such policies could include economic instruments, government funding and regulation. 
A carbon credit policy would indicate the services that have high carbon footprints so that customers can use them sparingly. The service providers would get an indication of products that use more, less or none carbon during the manufacturing process so that firms can go for low carbon inputs. It may also specify the rating of various products that are used in a telecom network so that the ones that emit lesser CO2 can be selected. This would also lead to market incentives for inventors and innovators to develop and introduce low-carbon products and processes that can replace the current generation of technologies. A polluting company that has to buy too many carbon credits to be within its cap would see its products become more expensive than the competitors. 
When a firm invests in a renewable energy source to meet growing energy needs, it would be able to acquire carbon credits. These carbon credits are sold on international markets generating income for the owner of the credits. Firms in the European Union and the OECD member countries are buying carbon credits, also called CER (Certified Emission Reductions, from firms in countries where emission is less. The World Bank estimates that in 2006 approximately US $5 billion worth of CER were sold. The CER for December 2008 delivery was trading at about US $30 (EU €21) billion on September 1, 2008 on the European Climate Exchange. Current rate of the Carbon Credit is US$ 14.
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There is a need of create a clear Policy with detailed modalities of how the carbon credit can be used /exchanged in the telecom market place. What benefit the telcos can enjoy if they reduce the carbon emission or alternatively what price they need to pay in case they fail to achieve the benchmarked figure of permissible CO2 emissions. 
3 Global Initiatives on Green Telecommunications
China Mobile has one of the world’s largest deployments of green technologies to power its base stations. China Mobile had 2,135 base station powered by alternative energy in 2008. Of these 1,615 were powered by alternative solar energy, 515 by solar and wind energy and 5 by other alternative sources. According to a study low-carbon telecommunications solutions saved China 48.5 million metric tons of direct carbon dioxide emissions in 2008 and 58.2 million metric tons in 2009 and projected to deliver as much as 615 tons in carbon savings by the year 2020. 

Active sharing agreements have been entered into by T-mobile and 3 Group in UK, Telstra and 3 Group, as well as Vodafone and Optus, in Australia, Tele 2 and Telia in Sweden.

Swisscom has successfully implemented its “Mistral Mobile” cooling system at 30 of its BTS, leading to a reduction of up to 80% in the energy needed for cooling mobile network equipment.

Nokia has launched a recycling initiative in many countries (including India) by placing kiosks at public places. The Kiosks are used to collect old phones to be recycled and used. Nokia plants a tree for every phone dropped and provides the customer with a unique URL and instructions with which to view their tree through Google Earth.

Alcatel-Lucent's Bell Labs and partners such as China Mobile, Telefonica and AT&T, have formed a new consortium called Green Touch that vows to develop networking equipment that can cut energy consumption by a factor of 1,000, reducing emissions in the process. 

Ericsson has installed more than 200 photovoltaic ‘Sunsites’ (solar-powered base stations) in Morocco, Mexico and Ethiopia, among many other countries.

Indonesian operator PT Telekomunikasi Selular (Telkomsel) is using latest generation low power consumption RBSs which are powered by solar technology from Ericsson to provide macro coverage in Sumatra and rural areas of Indonesia.

Village Solar Chargers have been deployed in all Millennium Villages in the ten countries in sub-Sahara Africa where Ericsson is working.

Bell Canada, BT, Nippon Telegraph & Telephone and other European telcos have calculated and published their carbon footprints and have set goals for reducing them. These companies have publicly reported their emissions in corporate social responsibility reports and through the Carbon Disclosure Project, an independent organization that requests carbon disclosures from the world’s largest companies.

As part of a commitment to going green, AT&T has invested about $14 million to take specific actions to improve efficiencies based on the results of comprehensive energy audits of the company’s highest energy-consuming facilities

Sprint has indicated that 75% of the energy used at Sprint’s 200-acre headquarters facility in Overland Park, Kan., is generated by wind. That makes Sprint the 15th-largest purchaser of renewable energy in the U.S. 

Globally, BT gets credit for being one of the most aggressive in reducing its carbon footprint. The company’s 2006 CO2 footprint measurement in the United Kingdom was .64 million metric tons of carbon emissions — a reduction of 60% from its 1996 total of 1.6 million metric tons. BT has pledged an 80% reduction of its 1996 total by 2016. In the U.K., nearly all of BT’s electricity now comes from renewable sources and combined heat and power plants. 
4 Global Trends in ICT and Climate Change and Need for Green telecom
In the march towards green telecom, the ultimate goal for all countries would be to achieve carbon-neutrality or net zero carbon footprints. This can be achieved by balancing a measured amount of carbon released with an equivalent amount offset. In other words it refers to the practice of balancing carbon dioxide released into the atmosphere from burning fossil fuels, with renewable energy that creates a similar amount of useful energy, so that the carbon emissions are compensated. Alternatively, companies can buy enough carbon credits to make up the difference. The Kyoto Protocol allows carbon offsets as a way to earn carbon credits from countries or companies that they can then trade on the open market. After reaching carbon neutrality, companies are encouraged to make money by selling their credits to other companies that are not carbon neutral. 

The World Bank plays a major role in the carbon credit market, and has rolled on the Clean Development Mechanism (CDM) carbon trading
. It allows the developed countries to earn “certified emission reduction units (CERs)”. The CERs can be applied to partially meet their GHG reduction commitments under the Kyoto Protocol whenever they undertake GHG-reducing projects that contribute to sustainable development in a listed developing country, where land, technology and labor are less costly, & concomitantly result in real, measurable, verifiable and long-term GHG reductions that are additional to any that would otherwise occur. 

Faced with the economic and environmental realities, telecom network operators and their equipment vendors have begun to take new initiatives to improve the energy efficiency of telecom networks and reduce their associated carbon emissions. These efforts include reductions in the electricity required to power network elements, integration of renewable energy sources such as solar and wind, more energy efficient practices for network operations and a greater focus on recycling and reuse of network equipment. 

Several sources
 estimate that the Information and Communications Technologies sector contributed 2-2.5% of global greenhouse gas (GHG) emissions in 2007 and that it is increasing. By 2020, with expanding telecom networks and increasing PC penetration, this figure is estimated to double unless actions are taken to change the direction in which the world is moving right now. At present the energy component of operational expenses is nearly 25 percent of the total network operating costs. A typical communications company may spend nearly 1% of its revenues on energy which for large operators can amount to hundreds crores of rupees. A redeeming factor is that compared to other sectors such as travel and transport, buildings and energy production, the ICT sector is relatively energy-lean (with telecom representing just 0.7 percent or about 280 million tonnes). 

Given that the international supply and demand gap is resulting in increase in the price of diesel which would result in increase in the operational cost associated with managing networks. This may affect the profitability of operators, some of whom are already seeing profit erosion because of competition. To reduce costs, operators worldwide are trying to use innovative technologies that consume less energy and also making use of renewable energy sources and are increasingly opting for sharing. There are governments that subsidize use of renewable energy technology and regulators who have allowed active infrastructure sharing. Manufacturers of telecom equipment and handsets are also contributing. 
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5 Lessons Learnt from Global Initiatives
Green Telecommunication challenges the norms of the design and construction industry. Design teams must actively search for better alternatives to conventional models to successfully reduce the environmental impact related to Telecommunication construction and uses. This search requires an improved decision model that balances cost, function and the environment. The result is an approach that expands the traditional “cost-benefit” decision model to one that includes environmental performance as a core value. Early on, the design team focused on explicitly defining environmental objectives, then tracking progress at each stage of design. To support this effort, an open, collaborative process was established which enhanced dialogue and decision making. Design innovations led not only to the creation of a more environmentally sound facility, but to improved quality and lower operating costs as well. Even though this green design process required extensive research and investigation of design alternatives, the group found that the overall design process gained efficiencies from the use of an inclusive approach. Guided by clear goals and defined milestones, this approach gave a sharp focus to the design effort.
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6 Policy and Regulatory Issues
6.3 Measures for Reducing Telecom Carbon Footprint
6.3.1 Adoption of energy efficient equipment and innovative technologies: 
Energy costs account for more than half of mobile operators’ operating expenses and about 65% of this is for the tower site equipment. Therefore, radio network solutions that improve energy-efficiency are not only good for the environment; they also make commercial sense for operators and support sustainable, profitable business. In general larger equipment have greater energy requirement. Today, such energy – in the region of 10 kilowatt – is being provided by diesel generators, which leave a large carbon footprint. It may be possible to design distributed systems that are spatially separated and together serve a large area and yet requires lesser energy than, say 1 kilowatt at each location.

6.3.2 Use of Renewable sources of energy :
Renewable energy is energy generated from natural resources such as water, sunlight, wind, rain, tides, fuel cells and biomass sources as energy crops. Renewable energy sources are energy sources that are continually and naturally replenished in a short period of time. In contrast, fuels such as coal, oil, and natural gas are non-renewable. Renewable Energy Technologies (RETs) are those that utilize energy sources in ways that do not deplete the Earth’s natural resources and are as environmentally benign as possible. These sources are sustainable in that they can be managed to ensure that they can be used indefinitely without degrading the environment
. By exploiting these energy sources, RETs have great potential to meet the energy needs of rural societies in a sustainable way, albeit most likely in tandem with conventional systems. The decentralized nature of some RETs allows them to be matched with the specific needs of different rural areas.
Where sites are beyond the reach of an electricity grid or where the electricity supply is unreliable, and are remote enough to make the regular maintenance and refueling of diesel generators prohibitive, there are several cost-effective alternative energy sources available. The importance of these alternative energy sources is increasing as the costs of expanding into remote areas grow.  As radio sites have become more energy-efficient, it has become more economically and technically feasible to use alternative energy sources. The following approaches have been considered singly or in combination: 

· Solar energy

· Wind energy

· Ocean/Tidal energy

· Pico hydro energy

· Biomass energy

· Fuel cell energy

6.3.3 Infrastructure Sharing: 
Passive site sharing involves components such as the tower, ground based or rooftop, cables, physical site or rooftop, shelter cabinets, power supply, air-conditioning, alarm systems, etc. In addition to capex saving, tower sharing saves utilization of precious natural resources like steel (approximately 10 tonnes), cement, concrete, Zinc (500 litres used for galvanization), land & soil conservation and optimized use of Power. In addition, active sharing of network infrastructure, which involves the sharing of the antennae systems, backhaul transmission systems and the base station equipment itself, will allow operators to save an additional 40% on top of available savings from passive infrastructure sharing. Active sharing could save mobile operators globally about US$60 billion over the next five years
.
6.3.4 Improvement of grid supply: 
With the increase in availability of grid power in rural and remote areas consumption of diesel for telecom tower sites would reduce resulting in reduction of carbon footprint. As more and more energy comes from renewable sources, the footprint would reduce further.
6.3.5 Waste Management: 
Rapid industrial development has led to the generation of huge quantities of hazardous wastes, which have further aggravated the environmental problems in the country by depleting and polluting natural resources. Therefore, rational and sustainable utilization of natural resources and its protection from toxic releases is vital for sustainable socio-economic development. Hazardous waste management is a new concept for most of the Asian countries. The lack of technical and financial resources and the regulatory control for the management of hazardous wastes in the past had led to the unscientific disposal of hazardous wastes which posed serious risks to human, animal and plant life. 
Some countries are imposing strict regulation on disposal of electronic waste that consists of network equipment as well as handsets. Recycling is on the increase driven by increasingly strict regulation. One example is the Waste Electrical and Electronic Equipment Directive (WEEE Directive) of the European Community imposing responsibility for the disposal of waste electrical and electronic equipment on the manufacturers of such equipment which became European law in February 2003. This has substantially changed the way equipment recycling is handled, mainly by equipment vendors but also responsible operators. Mobile phone recycling is reducing the environmental impact of the telecom industry not only by reducing CO2 emissions, but also by limiting the release of toxic elements into the environment. With more than 3 billion mobile phone users globally, it is estimated that over 500 million tons of mobile phones have been retired worldwide so far

. These devices contain numerous toxic elements, like arsenic, beryllium and lead, which risk being disposed of in landfills. 

6.3.6 Better network planning: 
Network planners can help reduce the carbon footprint in a number of ways. New network design methodologies, radio techniques and site technologies have been developed to reduce energy consumption across the board: from radio equipment, through climate and power systems to radio access networks with a focus on improving both new network roll-out, as well as the operation of existing networks. Energy consumption can be reduced if network solutions and services can be designed to use fewer sites and to reduce energy consumption. 
The core network can also be planned with technologies with sleep mode and energy efficient elements like routers. Backhaul may be designed for sharing using adaptive Ethernet transmission rate switching depending on traffic load. There are techniques like MIMP, HARQ, beam forming, wireless mess networks, distributed equipment that would be more energy efficient. Innovative methods like using telecom towers as wind towers and solar panels as shelter roofs can also deliver some benefits. Software based power management systems can be used by telecom service providers to do a real-time monitoring and management of energy consumption in their facilities. Properly planned systems can save those 15% to 35% on energy costs.

6.3.7 Standardization of equipment, test and certification: 
There are some existing global standards for green telecom that telecom equipment should conform to e.g. ISO 14001:2004, OHSAS 18001:1999 and EuP. The EuP is a new regulation that sets eco-design requirements for energy-using products. The international standards WRI/WBCSD GHG Protocol and the ISO 14067 standard “Carbon Footprint of Products” are moving closer to completion. Furthermore, significant developments are taking place in different countries that will shape the practical implementation of product carbon foot printing in the future
6.3.8 Manufacturing process: 
The pressure on businesses to develop strategies which embrace environmetal sustainability has increased dramatically in recent years. Given both governmental and consumer pressure, many companies have become more proactive in their attempts to deliver products and services which do not adversely impact the environment. The mobile industry is seeking to develop its own environmentally sustainable businesses. With regard to mobile handsets, vendors and operators must analyse emissions across the life cycle of the handset from raw material extraction to end-of-life and then put in place policies to reduce direct and indirect emission.
Telecom equipment manufacturers need to carry out research and development of environment friendly equipment which minimize emission from conceptualization to product delivery. The design should promote environmental conservation, quality enhancement and efficient use of resources. The equipment should be designed to lower operational costs by effectively reducing the cost of leasing, electricity, air-conditioning, and manpower. The manufacturer should use renewable materials to manufacture products and recycled materials for packaging as far as possible. The telecom equipment should conform to global standards for green telecom.  The impact on the environment will be considered at every stage of the product life cycle and assessed in the aspects of resource and energy consumption, waste, recycling, etc., so as to ensure product quality and environmental protection.

6.3.9 Monitoring and reporting: 
It is important to devise mechanisms for telecom industry to have a good monitoring system for the carbon emission and ensuring carbon footprint reduction. Carbon footprint of all the activities needs to be measured and documented. Compliance to international standards and domestic regulations must be continuously verified. It may also be useful to mandate suitable reporting requirement to ensure that standards and regulations are being complied to.
6.4 Government Support – Subsidies, Taxes and Levies: 
Adoption of green telecom has its own costs and offsets. R&D of energy efficient equipment or those that work on alternate sources of energy requires funds. There is a general feeling that the alternate sources of energy are more expensive as compared to the grid electricity or even that obtained through Diesel Gen sets. When incentive schemes are considered necessary, there could be a number of ways in which they could be worked out:

(i) Incentives can be given for equipment working on the principle of energy conservation. The equipment that outperforms the threshold set may be given incentive. 
(ii) Equipment that uses renewable energy sources may be given subsidy
(iii) Equipment that is spectrum efficient and is able to provide more data rate with minimum bandwidth and equipment which is able to provide radiations of more signal strength with less power consumption can be given incentive
(iv) The operators who utilize non-hazardous materials in telecom as per Kyoto Protocol be given incentives
(v) There could be incentive plans for operators who implement equipment recycling program
(vi) There could be non-financial incentives to operators/tower companies in the form of technical assistance provided by experts of bodies like GSMA, specifically for feasibility studies

6.5 Corporate Social Responsibility and Community Service 
Energy consumption is one of the leading drivers of operating expenses for both fixed and mobile telecom network operators.  Reliable access to electricity is limited in many developing countries that are currently the high-growth markets for telecommunications.  At the same time, many operators have adopted corporate social responsibility initiatives with a goal of reducing their networks’ carbon footprints, and network infrastructure vendors are striving to gain competitive advantage by reducing the power requirements of their equipment. According to a report from Pike Research, all of these factors will continue to converge over the next several years, and “green” network equipment will grow to represent 46% of the $277 billion global telecom infrastructure market by 2013. Some of the telecom operators and equipment vendors leading the charge to create greener networks include China Mobile, Cisco, Huawei, Juniper Networks, Nokia Siemens Networks, Telstra, and Vodafone. According to a survey by IBM CEOs from around the world and across diverse industries plan to increase corporate social responsibility (CSR) investments significantly over the next three years. According to the survey, CEOs plan to increase investment in corporate social responsibility initiatives by 25% over the next three years to better understand the demands of increasingly “socially-minded” customers.
The CSR adopted by telecom service providers and manufacturers generally revolves around reducing energy consumption and greenhouse gas (GHG) emissions with more energy-efficient products and operations, managing materials and waste responsibly through a sustainable supply chain and strengthen communities where the companies are located. It would be worthwhile to see whether excess power generated through renewable sources can be distributed to communities or whether the water flowing out of the pico hydro power can be distributed to rural farms through tube wells.
7 Current Status of Green Initiatives, ICT and Climate Change in SATRC Countries
The responses received from the various countries are summarized below:

7.1
Nepal:

	Telecommunication Operators of Nepal

	
	
	
	
	
	
	

	Operator 
	No. of BTS
	Energy Source
	Infrastructure Sharing
	E-waste management
	Policy and initiative for going green
	

	Nepal Telecom
	1789 (GSM)
	Grid Electricity 85%
	Sharing with NTV
	collect and sold the solid 
	NT has adopted basic policies and initiatives
	

	
	586 (CDMA)
	Solar 14.5%
	
	by auction in almost every 
	
	

	
	382 (Microwave)
	Wind 0.5%
	
	2 years
	
	

	
	 
	Diesel Generator 10%
	
	 
	
	

	NCELL
	2051
	Grid only 13.71%
	No
	No
	NCELL has adopted basic policies and initiatives
	

	
	
	Grid +DG 82.70%
	
	
	
	

	
	
	Grid + Solar 0.12 %
	
	
	
	

	
	
	Grid + Solar+DG 0.06%
	
	
	
	

	
	
	Solar 2.32%
	
	
	
	

	
	
	Solar+DG 1.074%
	
	
	
	

	
	
	
	
	
	
	

	United Telecom
	160
	 
	
	
	
	

	Nepal Satellite
	68+24=92
	Solar 100%
	No infrastructure Sharing
	Not
	Not
	

	STM
	12
	Grid Electricity 100%
	No infrastructure Sharing
	Not
	Not
	

	Smart Cell
	150
	Grid Electricity 75%
	No infrastructure Sharing
	Not
	Not
	

	
	 
	solar 25%
	
	
	
	


7.2
Afghanistan:
7.2.1 How many telecom towers are deployed for providing telecom service?

Response:

-A total of (5000) towers have been put in for provision of the telecom services in the country so far.  Based on the TDF policy and annual plans of the Mobile companies, a total of (500) other towers are averagely installed per annum in rural and remote areas where telecom services have not been provided yet or coverage is so poor due to installation of limited number of towers.

7.2.2 What percentage of them is powered by grid-electricity and what percentage by other sources of energy such as diesel generator, solar, wind etc.? (provide the individual break up by source of energy type)

Not Available

-Number and percentage of the telecom terminals using general power system or solar system stated as follows:

a. A total of (1000) towers which constitute (20) percent use general power system.

b. A total of (210 ) towers which constitute ( 4,2 ) percent use solar power system.

c. A total of (150 ) towers which constitute ( 3.0 ) percent use hybrid battery system.

d. A total of (10) towers which constitute (0.2) percent use solar power system.

e. A total of (3630) towers which constitute (72.6 ) percent use solar power system.

ATRA is in attempt of providing opportunity to sustain telecom towers on general power system in areas where general power system is available.

7.2.3 Is infrastructure sharing (active and or passive) permitted in your country? Whether it is mandated? Provide Status of infrastructure sharing such as how many towers are shared?

Response:

- As per the provisions of the Telecom Services Regulation Law, the Mobile companies are obliged to share their telecom facilities. ATRA has made a procedure for sharing of towers and antennas and has prescribed the relevant standards within this, thus, the Mobile companies are required to abide by the standards.

7.2.4 Do you have e waste management policy in your country? If yes what are the salient features?

Response:

Legislative Measure

-Waste Management policy has been enacted by the Environment Directorate of the country.

7.2.5 Does your government provide subsidies or exemption on taxes & levies for alternate energy sources such as solar, or wind energy generators for telecom service provider?

 
  Response:

-The operators have the right to use government properties in rural areas which lack telecom services, in addition to subsidy funded in relation to installation of towers and antennas.

7.2.6 Does your country have a specific policy or regulatory framework for green telecom? If yes provide the salient feature.

         Response:

-ATRA, based on the environment law and relevant policy, has been authorized to oblige Mobile companies share their towers and antennas as per the relevant procedure, and replace all Diesel generators with general power system where general power is available. The Mobile companies have been further obliged to use solar and wind power systems in other areas of the country.

7.2.7 Have any of the telecom service providers adopted any policy or taking any initiatives for going green? If yes, provide examples.

Response:

-Five companies so far have connected about (1000) telecom towers which were supplied by Diesel generators with general power system.

a. Five mobile companies so far have installed and put in operation (210) solar power systems in the center and provinces of the country so as to supply the telecom sites.

b. This process is in progress in other areas of the country.

c. A total of (500) telecom sites so far have been shared as one site. 

7.2.8 What are the main challenges your country is facing on implementation of green initiatives?

     
Response:

-As result of long lasting, civil wars imposition, Afghanistan has lacked general power system in most of the country areas, including villages. Therefore, Diesel generators are usually operated to supply the telecom sites.

To supply the telecom sites with general power system and replace the power resources costs expensive enough.

8 Analysis and Recommendations
8.1
Recommendations to the Government
· Measures to green the telecommunication sector should be an integral part of the proposed National Telecom Policy. The policy should underline the need to Green Telecommunications and set the broad direction and goals. 
· All telecom products, equipments and services in the telecom network should be Energy and performance assessed and certified “Green Passport [GP]” utilizing the ECR’s Rating and the Energy ‘passport’ determined by the year 2015. 
· By 2015, all mobile phones should be free of brominates and chlorinated compounds and antimony trioxide in accordance with the e-waste (Management and Handling) Rules 2010, proposed by the concerned Ministry to be followed by all telecom manufacturers, as and when notified. 
· All mobile manufacturers/distributors should be required to place collection bins at appropriate places for collection of e-waste – mobile phones, batteries, chargers etc. The e-waste should be safely disposed or recycled as per the prevailing standards. The collection, storage, transportation, segregation, refurbishment, dismantling recycling and disposal of all e-waste shall be in accordance with the procedures prescribed in the guidelines by the Pollution Control Boards from time to time. 
8.2
Recommendations to Service Providers

· All service providers should declare to REGULATOR, the carbon footprint of their network operations. The Regulators can consider adopting the format provided in Annexure –II of the report generated by TRAI on Approach towards Green Telecommunications (http://www.trai.gov.in/WriteReadData/trai/upload/Recommendations/131/Green_Telecom-12.04.2011.pdf). This declaration needs adopting the formulae and procedures mentioned at Annexure –I of the report generated by TRAI on Approach towards Green Telecommunications (http://www.trai.gov.in/WriteReadData/trai/upload/Recommendations/131/Green_Telecom-12.04.2011.pdf). The Declaration of the carbon footprints should be done twice in a year.
· All service providers, through their Service associations, should adopt a Voluntary Code of Practice encompassing energy efficient Network Planning, active infra-sharing, deployment of energy efficient technologies and adoption of Renewable Energy Technology (RET) including the following elements: 
i. The network operators should progressively induct carefully designed and optimized energy efficient radio networks that reduce overall power and energy consumption.

ii. Service providers should endeavor to ensure that the total power consumption of each BTS will not exceed 500W by the year 2020.

iii. Sharing of the infrastructure using passive as well active methodologies should be done to minimize the eventuality of locating new sites within the vicinity of existing towers. [Say within 200m, in urban areas & within 2 Km, in rural areas]. Service providers should plan to have at least 10% of their sites actively shared by the year 2014.

iv. A phased programme should be put in place by the telecom service providers to have their cell sites, particularly in the rural areas, powered by hybrid renewable sources including wind energy, solar energy, fuel cells or a combination thereof. The eventual goal under this phased programme is to ensure that around 50% of all towers in the rural areas are powered by hybrid renewable sources by the year 2015.

v. Service providers through their associations should consensually evolve the voluntary code of practice and submit the same to Regulator before the end of fiscal year.

· All Service providers should evolve a ‘Carbon Credit Policy’ in line with carbon credits norms with the ultimate objective of attaining full carbon neutral footprints in rural areas and with 50% carbon neutral footprint in urban areas by the year 2020. The base year for calculating all existing carbon footprints would be 2012, with an implementation period of one year. Hence, the first year of carbon reduction would be the year 2013. 
· Based on the details of footprints declared by all service providers, service providers should aim at Carbon emission reduction targets for the mobile network at 25% by year 2020. 
9 Way Forward
The policy makers, regulators and service providers should consider the followings for future:

· Adoption of energy efficient equipment and innovative technologies

· Use of Renewable sources of energy

· Infrastructure Sharing

· Improvement of grid supply

· Waste Management

· Better network planning: more outdoor BTS, less BTS, less air-conditioning requirement to cool sites

· Standardization of equipment, test and certification

· Monitoring and reporting

· Government support – subsidies, taxes & levies

Carbon Footprint of Indian Telecom Industry


India has around 3,10,000 telecom towers of which about 70% are in rural areas. Presently 40% power requirements are met by grid electricity and 60% by diesel generators.  The diesel generators are of 10-15 KVA capacity and consume about 2 liters of diesel per hour and produce 2.63 kg of CO2 per liter. The total consumption is 2 billion liters of diesel and 5.3 million liters of CO2 is produced. For every KWH of grid electricity consumed 0.84 Kg of CO2 is emitted. Total CO2 emission is around 5 million tones of CO2 due to diesel consumption and around 8 million tons due to power grid per annum.





Certified Emission Reduction - India


The Indian government has approved more than 1,400 projects as part of the Clean Development Mechanism (CDM) that could attract around $6 billion (Rs 28,000 crore) into the country by 2012 through sale of Certified Emission Reduction (CER) certificates�. A 6.5-megawatt (MW) wind energy project in the state of Madhya Pradesh was issued 10,413 CER for offsetting green house gas emissions over a 13-month period.








Power Position India


India has 12% power shortage�. In the five years to 2007, the country added 20,950MW of capacity, against a target of 41,110MW. It had an installed capacity of 1,50,000 MW in 2009. While 80 percent of Indian villages have at least an electricity line, less than 52.5% of rural households have access to electricity. In urban areas, the access to electricity was 93.1% in 2008. In 2009 the overall electrification rate in India was 66.3% while 403.7 million people were without access to electricity.� Due to the precarious power situation about 70% of the telecom towers have grid/Electricity Board power availability of less than 12 hours. Table 1 shows availability of power in different types of cell site locations.


Table 1 Power Availability for Tower Sites


Cell Sites�
EB Availability�
Description�
�
10%�
>20 years�
Mainly metro cities of Mumbai, Kolkota, Chennai, some cities of Gujarat, State of Chattisgarh, some cities of Punjab�
�
20%�
16-20 hrs�
Covers most other major cities and towns in the rest of the country�
�
30%�
12-16 hrs�
All semi-urban and small uran towns in all states�
�
25%�
8-12 hrs�
Mostly rural areas�
�
15%�
<8 hrs


Off grid�
Mostly parts of Bihar and some towns of Assam, NE states, UP and J&K�
�
Source: Intelligent Energy Limited
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