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Summary 
As companies create their next generation networks based on 

cloud computing and server virtualization, the ability to dynamically 

control network capacity becomes increasingly important. In 

traditional networks, specific functions require specialized hardware, 

typically proprietary, and usually from different vendors. Routers, 

firewalls, and wide area network (WAN) accelerators each require 

electricity to run and be cooled, and when updates are needed, 

technicians usually must make manual changes, box by box, often 

across many locations. AT&T FlexWare allows companies to 

deploy a variety of these functions on one general-purpose 

piece of hardware. Built on the concept of Network Function 

Virtualization (NFV), AT&T FlexWare enables users to:

      •  run multiple applications on a single device 

      •  mix and match applications based on location needs  

      •  logically connect applications together. 

This not only simplifies and streamlines network deployment and 

management, but it can also help lower capital expenses, reduce 

power and cooling requirements, and increase operational efficiency. 

Based on average electricity savings achieved from moving three 

applications to one FlexWare device, it is estimated that each 

FlexWare device can reduce electricity by 130 watts. If 3,500 of these 

devices were to be installed and perform the functions previously 

performed by a router, firewall, and WAN accelerator, the annual energy savings would be an estimated 4 million kWh, 

reducing greenhouse gas (GHG) emissions by over 2,200 metric tons of CO2e. This is equivalent to the emissions 

from more than 250,000 gallons of gasoline.1
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AT&T believes technology plays a critical role in reducing carbon emissions. So, we’re using the power 
of our network to create a better, more environmentally sustainable world. We’ve set a goal to enable 
carbon savings 10x the GHG footprint of our operations by the end of 2025. 

To meet this goal, we’re working to make our operations more efficient across the company. We’re also 
working with our customers and technology experts to implement and scale carbon-saving solutions. 
This case study discusses and quantifies the carbon benefits of using AT&T technology to boost 
efficiency. This is one study in a series we’re sharing as we progress toward our 10x goal. 

Learn about our goals, our progress, and see more case studies like this at att.com/10x. 

Estimated annual 
GHG impact of 
AT&T FlexWare devices

Installations:

3,500 
GHG reduction 

2,200 
metric tons CO

²
e

Electricity 
reduction

4 M 
kilowatt hours 

GHG reduction 
equivalent:   

250,000 
gallons of gas1

1All equivalencies in this document are estimated using the methodology outlined by the U.S. Environmental Protection Agency, 
Greenhouse Gas Equivalency Calculator. (Note, the average eGRID electricity factors have been used rather than the marginal 
AVERT electricity factors, this being a more conservative estimate of the savings).
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The Challenge: Managing distributed network 
equipment requires power and cooling, 
generating GHG emissions

As companies become more focused on reducing GHG emissions 

through energy efficiency, business leaders are looking for ways to 

reduce electricity usage and costs. For many companies, a hidden 

energy cost is in their network equipment, frequently with a wide 

collection of different types of equipment performing unique 

critical functions. In addition to the costs associated with running 

these pieces of hardware, there is also the cost and emissions 

associated with the electricity used to keep the equipment cool. So, in addition to the inherent challenges of managing 

this diverse set of equipment, this traditional setup also adds to the energy usage — and GHG emissions — of a company.

The Solution: AT&T FlexWare consolidates equipment, helping reduce electricity 
demand and emissions

AT&T FlexWare allows businesses to deploy multiple network functions on a single device while replacing traditional 

purpose-built hardware. The solution uses a single software-controlled device to perform multiple virtual functions 

that would otherwise require separate traditional hardware devices. Traditional services manage many individual 

appliances, each with its own software, and they perform a specific 

function like a router does. In contrast, the standard AT&T FlexWare  

device replaces the traditional appliance and supports up to three 

virtual services, which would normally require several individual 

hardware devices. 

These virtual managed services streamline the service assurance 

and availability process by performing multiple virtual functions 

— such as routing, firewall protection, and WAN acceleration — on 

the device. Because the service reduces the number of physical 

proprietary appliances, it can help customers reduce data center 

and equipment space, which helps reduce maintenance and energy 

costs as well as the carbon footprint. In addition to the energy 

savings potential from AT&T FlexWare, businesses can  

also recognize other critical benefits:

                     Speed — Quickly deploy and configure 

              Simplicity —  Network infrastructure and management

Cost efficiencies —  Competitive total cost of ownership 

              Reliability — Redundancy and security options 

      Customizable — Mix and match locations with solutions,  

                                         platforms, and devices 

                 Scalable —  Future ready your investment as  

your business evolves

  Challenges of a traditional    
  network: 

    •   Different platforms increase 
complexity

    •  Updates can be slow and costly

    •  Hidden energy usage

Router Firewall

AT&T FlexWare

WAN
Accelerator

Taking almost 475 cars off the road

or

Not burning more than 250,000 
gallons of gasoline

or

Switching almost 85,000 
incandescent bulbs to LEDs
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Customer Impact: AT&T FlexWare provides benefits across industries

Many Fortune 500 companies are beginning to expand their use of the FlexWare equipment as they begin to realize the 

benefits. From insurance and apparel companies to manufacturers and municipalities, AT&T customers are beginning 

to adopt FlexWare to modernize their networks. FlexWare is now available in over 200 countries and territories, and as 

AT&T FlexWare evolves to accommodate more types of services, we expect demand for the solution to grow.

Sustainability Impact: As AT&T FlexWare use becomes more common, energy 
savings mount

The benefits of the system also translate into reduction of environmental impact. Working with Carbon Trust, a leading 

non-government organization with extensive experience in GHG measurement, we’ve used average electricity usage 

of traditional network equipment — routers, firewalls, and WAN accelerators — and compared them to the electricity 

usage of the AT&T FlexWare device. 

It is estimated that each AT&T FlexWare device can reduce electricity by 130 watts. As an example, if AT&T customers 

were to use 3,500 FlexWare devices to perform the functions previously performed by a router, firewall, and WAN 

accelerator, annual energy savings would be an estimated 4 million kWh, generating over 2,200 metric tons of 

greenhouse gas (GHG) emissions. This is equivalent to:
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    The carbon savings described in this case study are a result of the AT&T  
software-controlled FlexWare device offering the same functionality as  
multiple purpose-built hardware devices. 

  Attribution of Impacts
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  The AT&T FlexWare device allows customers to save electricity and reduce  
their carbon emissions.

    Using one device rather than multiple devices to perform the same  
functions lowers cooling requirements and also reduces the demand for  
the production of multiple purpose-built devices and the associated  
embodied carbon emissions.

    None identified. 

    Server virtualization relies on cloud computing to update/install software,  
which has its own electricity demands that are difficult to attribute to  
individual users.

    The carbon from the enabling technology is the embodied and in-use phase 
carbon associated with the AT&T FlexWare device. 

  Primary Effects

  Secondary Effects

  Rebound Effects

  Trade-Offs or  
Negative Effects

  Carbon Burden  
from the Enabling 
Technology
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Applying the 10x Carbon Impact Methodology 

Carbon Trust and Business for Social Responsibility (BSR), two leading non-government organizations with extensive 

experience in GHG measurement, collaborated with AT&T in the development of a methodology to measure the carbon 

benefits of this AT&T technology. The details of the methodology can be found on the AT&T 10x website. The following table 

summarizes how the 10x methodology was applied to estimate the environmental impacts described in this case study:

    The AT&T FlexWare device enables the replacement of multiple purpose-built 
hardware devices with a single hardware device capable of delivering several 
network functions.

    This case study focuses on the net electricity savings resulting from powering  
and cooling fewer hardware devices and the greenhouse gas (GHG) impact 
associated with these savings.

    Performing multiple network functions in a single device reduces the electricity 
consumption required compared to a traditional network. The GHG emissions 
reductions relate to the production of grid-supplied electricity. 

  Description of the 
Enabling Technology

 Impact Category

 Materiality

    The scope of carbon abatement covers an example of  
3,500 FlexWare devices.

    Calculations estimated the savings for the calendar year 2018.

  Scope

 Timeframe
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    We excluded the embodied emissions of the AT&T FlexWare device and the 
replaced devices, as well as the power required to run cloud computing services.

   638 kg CO2e per device per year

 •   Implementation of FlexWare will always result in the replacement of three  
devices (router, firewall, and WAN accelerator) with a single FlexWare device.

 •  Devices are in operation 24 hours, 365 days per annum.

 •   Savings from decreased cooling requirements are assumed to be 30% of 
calculated energy savings. The 30% HVAC energy saving figure is based on  
the ASHRAE2  guidelines that 30 to 35 watts of cooling is required to offset  
the heat output for every 100 watts used.

 •   We have assumed that the majority of FlexWare devices are installed in the U.S.

 •  Replaced device specifications available on respective vendor’s websites.

 •   EPA — Emissions & Generation Resource Integrated Database  
(eGrid 2016). Retrieved from https://www.epa.gov/energy/emissions- 
generation-resource-integrated-database-egrid

 •   DEFRA — Greenhouse gas reporting: conversion factors 2018. Retrieved 
from https://www.gov.uk/government/publications/greenhouse-gas- 
reporting-conversion-factors-2018

  Exclusions

    Carbon Abatement Factor

  Key Assumptions

  Data Sources
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    Estimated savings per device were estimated based on the average power  
of a typical router, firewall, and WAN accelerator devices on the market at  
the time of research. 

  Net savings were calculated by subtracting the FlexWare power requirements 
from the total power requirements of the devices listed above, before applying 
energy savings associated with avoided cooling requirement, estimated to be  
an additional 30% of the energy savings.

  The electricity saving was converted to a carbon saving using the EPA eGRID 
average emission factor for the US plus upstream and transmission and 
distribution (T&D) losses from DEFRA.

  Methodology

    The functional unit for avoided GHG emissions is expressed  
as kg CO2e per device. 

 Functional Unit
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