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The GSMA’s Mobile Energy Efficiency (MEE) offers two 

services: MEE Benchmarking and MEE Optimisation 

 The GSMA’s MEE Benchmarking service is a management tool 

– helps MNOs measure and monitor the relative efficiency of their radio 

access networks 

– identifies under-performing networks and quantifies the potential 

efficiency gains available, typically around 10% to 25% across a MNO’s 

portfolio 

 

 The GSMA’s MEE Optimisation (MEEO) is a follow-on service that 

uses the MEE Benchmarking results combined with site audits and 

equipment trials to 

– analyse the costs and benefits of specific actions to reduce energy 

– roll out the most attractive solutions 

MNOs spend approximately $15bn globally on network electricity and 

diesel fuel consumption 



3 

MEE Benchmarking has 35 MNO participants, 

representing over 50% of global mobile subscribers 



4 

  

Mexico 

Canada 

Costa Rica 

Brazil 

Morocco  

Mauritania 

Algeria Qatar 

South Africa 

Australia 

Mongolia 
Kazakhstan 

China 
Japan 

Alaska 

Greenland 

USA 

Argentina 

Chile Uruguay 

Paraguay 

Bolivia 

Peru 

Ecuador 

Colombia 

Venezuela 

Surinam 

Fr. Guyana 

Guyana 

Cuba 

Jamaica 

Dominic. Rep. 

Bahamas 

Guatemala 

Belize 

Honduras 
Nicaragua 

Panama 

El Salvador 

New Zealand 

Papua New Guinea 

Indonesia 

Malaysia 

Philippines 

Vietnam 

Thailand 

Myanmar 
Laos 

Cambodia  

Taiwan 

South Korea 

North Korea 
Kyrgyzstan  

Tajikistan 

Uzbekistan  

India 

Bangladesh  

Bhutan 
Nepal Pakistan 

Afghanistan 

Turkmenistan 

Iran 

Russia 

Oman 

Yemen 

U.A.E 
Saudi 

Arabia 

Iraq 

Turkey 

Syria Lebanon 

Egypt 

Israel 

Sudan 

Ethiopia 

Somalia 

Eritrea 

Libya 

Mali 
Senegal 

Sierra Leone 

Liberia 

Ivory Coast 

Ghana 

Burkina Faso 

Niger 

Guinea 
Nigeria 

Lesotho 

Mozambique 

Madagascar 
Botswana  

Namibia 

Angola 

Zambia 

Zimbabwe  

Tanzania 

D. R. of  
Congo  

Congo 

Gabon 

Cameroon 

Chad 

Kenya 

Uganda 

Finland 

Sweden 

Norway 
Iceland 

Great  

Britain 
Ireland 

Spain 
Portugal 

France 

Italy 

Germany 

Poland 
Ukraine 

Belarus 

Romania 

Greece  

Participant in MEE 

MEE participants are located in 145 countries 



5 

There are 7 key benefits of MEE Benchmarking for MNOs 

1. A detailed analysis of relative network performance against a large 

dataset: potential energy cost and carbon emissions savings of 

10% to 25% per annum are typical for underperforming networks 

2. Unique “normalisation” analysis enables like-for-like comparison 

3. Annual participation to track improvements over time and quantify the 

impact of cost reduction initiatives 

4. Insights to improve efficiency 

5. Possible participation in energy reduction implementation projects  

6. Demonstration of positive action on energy and emissions reduction 
to stakeholders 

7. Confidentiality: external comparisons are made anonymously 
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MEE Benchmarking methodology compares networks 

against 4 KPIs using a unique normalisation methodology 

 Networks are compared against four Key Performance Indicators 

(KPIs) 

1. Energy consumption per mobile connection 

2. Energy consumption per unit mobile traffic 

3. Energy consumption per cell site 

4. Energy consumption per unit of mobile revenue 

 

 Unique analytical approach allows MNOs to compare their networks 

against one another and against their peers on a like-for-like basis 

– Variables outside the MNO’s control, e.g. population distribution 

and climate, are ‘normalised’ using regression techniques 

– Networks can then be compared like-for-like 

 

 The potential savings are quantified financially 
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Prior to any “normalisation”, Network A appears 

inefficient and Network Q efficient  

Mobile network operations electricity and diesel usage per 

connection, 2011 

A B C D E F G H I J K L 

kWh per 

connection 

Country 

10x 

spread 

between 

best and 

worst 

Diesel usage Electricity usage Key 

Network A inefficient?  

                  Network Q efficient? 

Source: MNOs, UN, GSMA data and analysis 

M Y X W U V N O P Q R S T 

Example: energy per connection, illustrative 
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Normalisation against four variables shows a truer 

picture: Network A is more efficient than Network Q 

kWh per 

connection 

A B C P E H G N Q X I L 

Country 

Difference between actual electrical and diesel energy usage per 

mobile connection and the expected value, 2011 

Network A more efficient than Q 

Source: MNOs, UN, GSMA data and analysis 

R2 = 76% 

J R U M D Y V W O S F T K 

Example: energy per connection, illustrative 

Mobile operations diesel & electricity usage per connection regressed against: 

- Number of cell sites per connection 

- Data traffic per connection 

- Number of cooling degree days per capita (population weighted) 

- Voice traffic per connection 

Regression variables 
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The benchmarking results are used to quantify 

energy cost saving potential: here it is $89m per year 

2011 

RAN 

energy 

(GWh) 

Elec. 

cost 

($/kWh) 

Diesel 

cost 

($/l) 

Est’d 

energy 

cost 

($m) 

% 

saving 

to 

average 

% 

saving 

to top 

quartile 

Saving 

to 

average 

$m 

Saving 

to top 

quartile 

$m 

Canada 424 0.09 1.18 38 3% 13% 1 5 

France 289 0.11 1.37 32 0% 2% 0 0 

India 3666 0.14 0.69 313 9% 21% 28 66 

Etc. … … … … … … … … 

Total 5736 608 37 89 

Example: summary financials - illustrative 

It is not possible to determine how much of the circa $90m p.a. is cost-effective using 

the MEE Benchmarking analysis. MEE Optimisation service addresses this 



10 

It is challenging for many operators to measure and 

manage energy consumption and costs 

 

 Some major operators do not manage energy centrally, although this 

is beginning to change 

 

 It is difficult for many operators to gather high quality energy 

consumption data from their networks 

 

 People responsible for managing energy often struggle to obtain 

information regarding key drivers of energy consumption for their 

networks 

 

 Concern by regulators over carbon emissions is starting to impact the 

way some operators manage energy 
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The networks with the lowest energy consumption 

typically share several of certain characteristics 

 Energy costs are managed aggressively by a person with relevant 

expertise, typically at group level 

 

 High quality energy data is available 

 

 Electricity prices are high; diesel usage is minimised 

 

 Network equipment is relatively new 

 

 Emerging country networks owned by a European operator are more 

energy efficient than their competitors 
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We believe many mobile networks can reduce energy 

consumption by 15-20% with attractive paybacks 

 The benchmarking shows that after normalising for factors such as 
temperature, population density etc., a typical operator would have to 
reduce its energy consumption by 15-20% to achieve top quartile 
performance 
 

 Not all operators have implemented “easy wins” such as free cooling, 
using latest generation of a/c equipment, reducing battery cooling, 
upgrading to more efficient rectifiers, using generator-battery hybrids 
 

 Managed energy contracts can circumvent capital constraints.  In 
some countries attractive financing of energy efficiency projects is 
also available 
 

 Innovative solutions such as the dynamic matching of network radio 
resources with traffic demand can produce dramatic savings 
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MEE Optimisation was launched in 2011 to help MNOs 

identify and implement measures to reduce energy 

 Develop action plans for MNOs to reduce network energy 

costs and GHG emissions in under-performing networks. 

The service: 

– Assesses the business case for individual energy 

saving measures and implements attractive solutions 

– is run in partnership with a third party, e.g. a vendor 

 

 Prove it works by undertaking pilot projects 

 

 Increase participation and develop MEE Optimisation so 

that it becomes increasingly useful to operators 

 

 Form of a group of specialist technology providers 

 (2011) 

Ongoing 

Objectives Status 

 (2011/12) 

Ongoing 
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The first MEE Optimisation projects show that 

considerable energy savings are achievable 

 The first MEEO project, with Telefonica and NSN in Germany, 

identified €2m of savings and paybacks of 9-30 months, unexpected 

as many energy efficient measures had already been implemented 

 

 The second MEEO project in Asia is ongoing and has involved a 

systems integrator installing equipment of substantial value to 

demonstrate the large potential for energy savings in this country 

 

 Some energy saving implementation appears constrained by finance 

and lack of standardised risk-based contracts, so, should the demand 

exist, MEE Optimisation will additionally seek to help operators with 

implementation issues such as financing and contracts: 
– Financing, by providing introductions to sources of third party capex 

funding, and possibly by pooling multiple projects to access cheaper 

funding 

– Contracts, by enabling standardisation of managed energy contracts 
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The GSMA has formed a group of technology 

providers to perform MEE Optimisation projects 

 These providers will be positioned as MEE Optimisation Technology 

Partners, and will represent a range of company sizes, geographies 

and specialisms 

 Networks wishing to undertake a MEEO project can send invitations 

to tender to the group of Technology Partners, and choose their 

preferred partner(s). It would be expected that as part of any MEEO 

project, there would be an agreement to implement attractive 

solutions identified in the audit phase of the MEEO project 

 The identity of the technology providers will be announced on our 

website once all contracts have been signed 
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A typical MEEO project should take two to three 

months before implementation begins 

Assemble 
Team 

Analyse 
cell sites 

Energy 
Reduction 
Proposal 

Financing 
Implement-

ation 

Energy 

experts from 

- operator 

- technology 

provider 

- GSMA 

 

Choose 20 

representative 

cell sites 

 

Gather and 

analyse 

required data 

 

Visit some of 

the sites 

 

Assess 

information 

Summarise 

results 

Recommend 

initiatives 

Consider 

managed 

energy 

contract 

Evaluate 

possible 

financing 

support 

Commence 

implementation 

of most attractive 

measures.  

Timescale will 

depend on the 

number and type 

of measures 

implemented.  
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There are several benefits to operators from MEEO 

projects 

 Access to a group of selected Technology Partners, which by doing 

multiple MEEO projects over time will 'learn from doing' and become 

more and more expert, and provide better/cheaper technical solutions 

 

 Receive help from the GSMA on potential financing options, by 

providing introductions to sources of third party capex funding, and 

possibly by pooling multiple projects to access cheaper funding 

 

 Have the potential to effect real cost and environmental savings 

 

 Receive contractual help, e.g. by enabling standardisation of 

managed energy contracts 

 

 Have opportunities to undertake promotional activity 

MNOs interested in MEEO projects and MEE benchmarking should 

contact us 
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22 March 2011, Vice-President of the European Commission Neelie Kroes 

on the GSMA’s MEE Benchmarking service: 

 

"...it’s great to see the Mobile sector’s Green Manifesto getting some real teeth 

today with 17 new recruits signing up to the GSM Association’s Mobile Energy 

Efficiency Network Benchmarking Service...“ 

For more information on the MEE services, please 

contact David Sanders, Mark Anderson 

or Jack Rowley 

www.gsma.com/mee 

mee@gsma.com 

 

Thank you – any questions? 


