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The GSM Association (GSMA)

		Founded in 1987.

		Ensure that mobile phones and wireless services work globally.

		Represents more than 850 second and third generation mobile operators.

		Supported by more than 180 manufacturers and suppliers.

		218 countries have GSM or 3GSM networks.

		86% of mobile users.



3.4 billon subscribers
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Problem Statement: Lack of power in developing nations

Source: NASA GSFC

		1.6bn people lack access to grid electricity (“off-grid”)

		An additional 1bn people have unreliable access (“grid-off”)

		



These people are 

the mobile frontier











*

© GSMA 2008  



Mobile growth = off-grid/grid-off areas

		Future mobile subscriber growth will be heavily dependant on off-grid populations.



		Today diesel generators are the predominant off-grid power source.



		In many parts of the world, available grid power is often unreliable or it is prohibitively expensive to gain access.



		Diesel cost is increasingly high % of OPEX.
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Commercial Considerations

RETAIL DIESEL AND CRUDE PRICES

Source: EIA

DELIVERED DIESEL PRICE

US$/l

Source: Interviews



US$/l

		Retail price of diesel is highly variant

		The international retail diesel price 

centres around US$1/litre



		Diesel cost to operator also includes:

		Transportation costs

		“Often, you just cannot get trucks through to sites to deliver fuel.”

		“In some cases diesel is distributed by boat, in others by Helicopter.”

		Fuel tampering and theft

		”There is a big problem with diesel theft – 10% is replaced by water.”







*
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		CO2 emissions increases are more rapid in developing countries





		World temperatures forecast to increase dramatically in the next 100 years



		Increasing public and political awareness has motivated global initiatives such as the Kyoto Protocol, the Clean Development Mechanism and the EU Emissions Trading Scheme



		Building international corporate momentum for the mitigation of GHG emissions by CO2 reduction targets



CO2 Emissions Growth in Developed Vs Developing Countries

Global Temperature Record since 1850 and projection to 2100

Source: ExxonMobil, 2006

Source: IPCC, 2001

Environmental Considerations
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The Diesel OPEX Challenge

		MNOs are increasingly focusing on the operating costs associated with running their networks

		“The main drivers for using solar were considerable opex savings vs diesel.” – Central Asian Operator



		The distribution of diesel and the maintenance of gensets can be a challenge for MNOs

		“The pain of distributing the diesel is a key problem that we would like to solve.” –  West African Operator





		Multinational telecoms groups are setting themselves energy efficiency and CO2 reduction targets





		Green power can also solve the issue of noise and safety of fuel transportation associated with diesel



Source: Cairneagle interviews 
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Business Case Overview

		Green power is already commercially viable in many instances.



		The main criteria for a successful renewable energy site are:

		High diesel price – whether through the retail price of diesel or due to inaccessibility of the site

		Low BTS load – all sites perform more successfully at lower loads

		Seasonality of weather – rather than the average or cumulative level of wind



		All types of renewable energy system perform better with smaller loads. This is particularly true for solar-only sites (i.e. low-wind sites)



		In all base-case scenarios with a base load of 1kW and fuel at $1.2/litre delivered cost, green power pays back in less than 3 years



		Replacing existing diesel solutions with green power will also be attractive at many sites



		Carbon credits, if aggregated internationally, may be an added economic opportunity to go green
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Green Power Technology Overview

		In areas of high and reliable wind, e.g. Philippines, wind turbines are an effective solution, but need a secondary power source as back-up



		Solar solutions are being successfully deployed in many locations e.g. Egypt, Kenya



		Proper site dimensioning and use of batteries are key to optimising both capital and operating costs



		Other solutions such as pico-hydro, fuel cells and biofuels remain niche 
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Wind

		The cost of energy from wind is cheaper than solar

		The leading turbines require minimal maintenance and last for many years

		Wind solutions may be most appropriate, in combination with batteries, to provide power to unreliable on-grid solutions

		Theft is not a major issue





		Variability of wind speeds means turbines must be deployed in a hybrid configuration in all areas except where wind speed are highest

		It is important to measure the site-specific wind conditions before installation – however this can take 3-12 months, and is not routinely done

		There are only a few suppliers who have solutions optimised for BTSs

		Supply chain constraints are expected if demand exceeds several thousand orders



+

_

Source: Cairneagle interviews
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Solar

		Hundreds of solar-powered BTSs have already been deployed

		Site-specific insolation data is accurate and easily accessible 

		Solar arrays are commoditised, and the efficiencies continue to improve gradually

		New technologies, will help push down the long term price points

		Traditional modules (mono and poly crystalline) have high life expectancies

		Very low maintenance requirement, typically just cleaning the surface



Source: Cairneagle interviews

+

_

		The high upfront expenditure is a major barrier for operators

		Scalability is an issue - landmass and battery requirements mean that solar is only suitable for low loads, up to possibly 2kW

		Theft and vandalism are issues highlighted by most interviewees

		Silicon price and availability are key supply-side drivers
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The Challenge with “Going Green” 

		Green power is not traditional, core business



		CAPEX pressures - especially for smaller operators



		Value chain is confused, and operators are unsure who can provide successful solution

		Often syndicates of players, 

		Opportunity for niche players

		What can be managed in-house?



		Implementation and maintenance typically outsourced to traditional local supplier



		Supply constraints for wind turbines, and potentially for PV if demand accelerates



		Concerns about green power limitations on network upgrades/evolution





Don’t let the network go down!
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Implementation – Engagement Options

		Many operators manage all the BTS site engineering in-house

		Purchase green power direct from manufacturer

		Site dimensioning by operator



		Operators and telecommunications equipment vendors engage specialist firms to improve the energy efficiency of the solution

		For combined hybrid solutions, electronic controller is particularly important

		Commissioning of power equipment is typically outsourced to local installer





		Some operators desire a one-stop-shop turnkey solution







Engineer / Dimension

Install Systems

Manage Network Power

In-house

Work along-side 3rd party

Outsource

Purchase Equipment
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Action Agenda 

		Incorporate energy considerations into network planning.

		New partnerships: 

		Infrastructure sharing between MNOs

		Network providers and green power providers

		Set targets for greening.

		Education, events, awareness.

		Continue focus on R&D - pilots and reporting back.

		GSMA Green Power program:

		Aim for 118,000 sites by 2012. 

		Save up to 2.5 billion litres of diesel per annum.

		Cut annual carbon emissions by up to 6.3 million tonnes. 
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Thank You

Contact : Dr Jack Rowley

Job title : Director Research & Sustainability

email address : jrowley@gsm.org

Website: www.gsmworld.com/our-work/public-policy/

Contact : Dawn Haig-Thomas

Job title : Director, GSMA Development Fund

email address : dhaigthomas@gsm.org 

Website: www.gsmworld.com/developmentfund 
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