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Summary
Lineage Logistics®, a leading food cold storage 
operator, engaged ndustrial.io to optimize energy 
costs and usage at their warehouses. Using AT&T IoT 
connectivity to collect detailed temperature data, 
ndustrial.io combines temperature, energy and food 
throughput data to create heat maps, alerts and 
reports that enable Lineage to actively manage its 
cooling operations. This information has enabled 
Lineage to develop cold storage management 
processes that have reduced cost, energy usage and 
greenhouse gas (GHG) emissions.1 

Background: Frozen food is convenient, helps ensure food safety and helps 
prevent waste.
¢ÇÔÆ�¸´ÆÌ�ÇÂ�Ç´¾¸�¹ÅÂÍ¸Á�¹ÂÂ·�´Á·�Ç»¸�¹ÂÂ·�¶Â¿·�ÆÇÂÅ´º¸�¼Á·ÈÆÇÅÌ���Ç»¸�Ó¹ÂÂ·�¶Â¿·�¶»´¼ÁÔ���¹ÂÅ�ºÅ´ÁÇ¸·���ì¸Å�
all, frozen and temperature-sensitive food has been available in our local grocery stores for decades and 
¼Ç�Å¸ÃÅ¸Æ¸ÁÇÆ�´�¶Å¼Ç¼¶´¿�¶ÂÀÃÂÁ¸ÁÇ�Â¹�ÂÈÅ�·¼¸Ç���À¸Å¼¶´ÁÆ�»´É¸�µ¸¸Á�¹Å¸¸Í¼Áº�¹ÂÂ·�´Æ�´Á�¸æ¸¶Ç¼É¸�´Á·�
convenient way to preserve and distribute it for almost a century. 

But the food cold chain isn’t just about convenience. It’s also about temperature control, which most food 
products require for quality and safety reasons from their origin to the end destination. The global food 
¶Â¿·�¶»´¼Á�¼Æ�¸ËÃ¸¶Ç¸·�ÇÂ�ºÅÂÊ����%Y�Ç»ÅÂÈº»�������·Å¼É¸Á�µÌ�Ç»¸�Á¸¸·�¹ÂÅ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�ÆÇÂÅ´º¸�´Á·�
distribution of food products and perishables.23 

O U.S. Environmental Protection Agency, Greenhouse Gas Equivalency Calculator. (Note, the average eGRID electricity factors have been used 
Å´Ç»¸Å�Ç»´Á�Ç»¸�À´Åº¼Á´¿��¯�«­�¸¿¸¶ÇÅ¼¶¼ÇÌ�¹´¶ÇÂÅÆ��Ç»¼Æ�µ¸¼Áº�´�ÀÂÅ¸�¶ÂÁÆ¸ÅÉ´Ç¼É¸�¸ÆÇ¼À´Ç¸�Â¹�Ç»¸�Æ´É¼ÁºÆ����

P Zion Research (2015, October). Cold Chain Market for Fruits & Vegetables, Bakery & Confectionery, Dairy & Frozen Desserts, Meat, Fish & 
Seafood, and Other End-users: Global Industry Perspective, Comprehensive Analysis and Forecast 2014 – 2020. Retrieved from https://www.
foodlogistics.com/cold-chain/news/12161216/global-cold-chain-to-grow-139-through-2020��

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 10x carbon 
reduction goal to enable carbon savings 10x the footprint of our operations by the end of 2025. 

­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�¶ÂÀÃ´ÁÌÊ¼·¸�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ��°¸ÔÅ¸�´¿ÆÂ�
working with our customers and technology partners to implement and scale carbon-saving 
ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�
µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

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

�ÁÁÈ´¿��ï¶¼¸Á¶Ì� ´¼ÁÆ�
�¿¸¶ÇÅ¼¶¼ÇÌ�¶ÂÆÇ��] ¦�Å¸·È¶Ç¼ÂÁ

�¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸����¦�¾°»�Å¸·È¶Ç¼ÂÁ

 ¡ �¸À¼ÆÆ¼ÂÁÆ��¸ÄÈ¼É´¿¸ÁÇ�ÇÂ��� ¦��
º´¿¿ÂÁÆ�Â¹�º´ÆÂ¿¼Á¸�´ÉÂ¼·¸·;

�¿¸¶ÇÅ¼¶¼ÇÌ�ÆÃ¸Á·�ÃÂÈÁ·�Â¹�¹ÂÂ·��� Y�
Å¸·È¶Ç¼ÂÁ
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And, while fresh food is recognized as an important part of a healthy diet, its shelf life is limited and can 
lead to unnecessary food waste. Freezing food can help reduce the risk of food spoilage from farm to 
table and is a convenient option for many food shoppers. A 2014 study from UC Davis also debunked the 
¶ÂÀÀÂÁ�Ã¸Å¶¸ÃÇ¼ÂÁ�Ç»´Ç�¹ÅÂÍ¸Á�¹ÂÂ·�¼ÆÁÔÇ�´Æ�»¸´¿Ç»Ì�´Æ�¹Å¸Æ»��°»¸Á�¸É´¿È´Ç¼Áº�´Æ¶ÂÅµ¼¶�´¶¼·��Å¼µÂë´É¼Á��
Į-tocopherol, and ȕ-carotene, the study found that “the vitamin content of the frozen commodities was 
comparable to and occasionally higher 2 than that of their fresh counterparts.”3

Lineage is a food warehousing and distribution 
company that operates more than 120 warehouses in 
26 states and four countries. It handled over 35 billion 
pounds of consumer packaged goods, meat, seafood, 
fruits, vegetables and other food products in 2017, 
which is equivalent to about 25% of the third-party 
cold chain in the U.S., according to Elliott Wolf, VP 
and Chief Data Scientist at the Novi, Michigan-based 
company.4 Lineage provides processing and storage 
services to over 2,500 customers, including many 
large food companies that stock the shelves in the 
grocery store freezer aisles worldwide.

The Challenge: Frozen food is energy-intensive.

®ÁÆÈÅÃÅ¼Æ¼Áº¿Ì��¹Å¸¸Í¼Áº�´Á·�ÆÇÂÅ¼Áº�ÆÈ¶»�´�Æ¼ºÁ¼è¶´ÁÇ�´ÀÂÈÁÇ�Â¹�¹ÂÂ·�´Ç�Ç»¸�ÃÅÂÃ¸Å�Ç¸ÀÃ¸Å´ÇÈÅ¸�Å¸ÄÈ¼Å¸Æ�
a lot of electricity. A majority of Lineage’s facilities need to keep their temperatures at zero degrees. 
Some are refrigerated, and some have equipment used for blast freezing, requiring temperatures of 
-20 degrees. As context, each Lineage warehouse averages about 1 million square feet and has the 
freezing capacity equivalent to putting 10,000 home freezers together. The company’s electricity bill, 
consequently, reaches tens of millions of dollars and is one of the largest line items in its budget. 

Starting in 2014, the operations team at Lineage realized they needed to make a change to help drive 
down cost per unit and reduce their environmental impact. Supply chain sustainability had also become 
increasingly important to Lineage’s customers, requiring the company to focus on increasing their energy 
¸ï¶¼¸Á¶Ì�¼Á�Ç»¸�¶Â¿·�ÆÇÂÅ´º¸�ÆÈÃÃ¿Ì�¶»´¼Á��¦ÂÅ¸ÂÉ¸Å��´Æ�´�µÈÆ¼Á¸ÆÆ�Ê¼Ç»�Ã¿´ÁÆ�¹ÂÅ�¸ËÃ´ÁÆ¼ÂÁ��¸ï¶¼¸Á¶Ì�
ÊÂÈ¿·�µ¸�¶Å¼Ç¼¶´¿�ÇÂ�¶ÂÁÇ¼ÁÈ¸·�ÃÅÂèÇ´µ¿¸�ºÅÂÊÇ»�

Q  Bouzari, A., Holstege, D., & Barrett, D. Department of Food Science and Technology and Analytical Lab, University of California, Davis (2014, 
December). Vitamin Retention in Eight Fruits and Vegetables: A Comparison of Refrigerated and Frozen Storage. Journal of Agricultural and 
Food Chemistry, 63 (3), pp 957–962. Retrieved from »ÇÇÃ���ÊÊÊ�´ï�ÂÅº�´ÆÆ¸ÇÆ�Å¸ÆÂÈÅ¶¸Æ�ÃÈµ¿¼¶���� �µÂÈÍ´Å¼�¸Ç�´¿�É¼Ç´À¼Á�Å¸Ç¸ÁÇ¼ÂÁ�¼Á�$�
¹�É�� ��Ã·¹��

R�https://www.networkworld.com/article/3144999/internet-of-things/using-iot-to-help-protect-the-us-food-supply.html 

“We needed a data-driven system that could give us the Energy Key Performance Indicators 
Ê¸�Á¸¸·¸·�ÇÂ�·Å¼É¸�¸ï¶¼¸Á¶Ì��¢Â­�Æ¸ÁÆÂÅÆ�ÃÅÂ·È¶¸·�Ç»´Ç�·¸Ç´¼¿�¹ÂÅ�ÈÆ�×

��¬È·´ÅÆ´Á�­»´ÇÇ´¼��¶»¼¸¹�¼Á¹ÂÅÀ´Ç¼ÂÁ�Âï¶¸Å��¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ
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With an energized focus on energy, Lineage had a simple goal: do more with less by increasing the amount of food 
per square foot in their facilities while lowering electricity usage. To meet this goal, they would need to monitor 
usage at detailed levels in order to set measurable targets to lower costs and electricity usage. 

The Solution: ndustrial.io and AT&T Internet of Things (IoT) creates visibility and control.

Lineage turned to ndustrial.io, a company focused on using detailed operational data to optimize energy 
use in industrial facilities. 

As it evaluated Lineage’s operations, ndustrial.io found the collection and use of data from the multiple 
warehouse and refrigeration management systems from across the Lineage portfolio to be challenging. 
To address this problem, ndustrial.io began by installing an additional 3-15 smart meters per facility in 
order to get more granular real-time electricity usage data at one-minute intervals. But even those 
meters couldn’t provide the granular temperature readings on the ongoing basis that ndustrial.io needed. 

To supplement data from the smart meters, Lineage 
and ndustrial.io installed sensors on the top and bottom 
racks across many of their warehouses. These sensors, 
approximately 1,000 in number, collect temperature 
data at a granular level, helping to identify opportunities 
¹ÂÅ�´··¸·�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì��¥¼Á¸´º¸�´Á·�Á·ÈÆÇÅ¼´¿�¼Â�
also developed a data analytics platform to compare 
food production and energy usage for each shelf in the 
warehouse. Superimposing the temperature data on a 
drawing of the racking system, the team created a heat 
map that can display the temperature gradient across the 
entire facility.

Because the success of this solution depended on ubiquitous, highly secure and dependable connectivity 
to help ensure timeliness and accuracy, ndustrial.io worked with AT&T to integrate AT&T Internet of 
Things connectivity with the warehouse sensors. By integrating AT&T global SIMs and utilizing the AT&T 
Control Center, an automated connectivity management platform, ndustrial.io was able to send time-
sensitive data from the warehouses to the analytics engine in the cloud with high security.

Ö°ÂÅ¾¼Áº�Ê¼Ç»��­�­�¢Â­�Ê´Æ�ÆÂ�¸´ÆÌ�´Á·�·¸Ã¸Á·´µ¿¸��¢Ç�¸¿¼À¼Á´Ç¸·�´¿¿�ÆÂÅÇÆ�Â¹�µ´ÅÅ¼¸ÅÆ�¹ÂÅ�
ÈÆ��°¸�ÇÅ¼¸·�ÈÆ¼Áº�Ç»¸�¿Â¶´¿�°¼��¼�Á¸ÇÊÂÅ¾�´Ç�èÅÆÇ��µÈÇ�¸Á¶ÂÈÁÇ¸Å¸·�Æ¸Å¼ÂÈÆ�¶ÂÁÇÅÂ¿�´Á·�

Å¸¿¼´µ¼¿¼ÇÌ�¼ÆÆÈ¸Æ��¬Â�Ê¸�ÄÈ¼¶¾¿Ì�Ã¼ÉÂÇ¸·�ÇÂ��­�­��¬¸Ç�ÈÃ�´Á·�À´¼ÁÇ¸Á´Á¶¸�¼Æ�ÆÂ�¸´ÆÌ�Ç»´Ç�Ê¸�
¿¼Ç¸Å´¿¿Ì�»´É¸�ÂÁ¸�Ã¸ÅÆÂÁ�À´Á´º¼Áº�Ç»¸�Ê»Â¿¸�ÃÂÅÇ¹Â¿¼Â�×

 -Jason Massey, CEO, ndustrial.io

Á·ÈÆÇÅ¼´¿�¼Â�ÈÆ¸Æ�Æ¸ÁÆÂÅ�·´Ç´�ÇÂ�º¸Á¸Å´Ç¸�´�ºÅ´Ã»¼¶�  ·¼ÆÃ¿´Ì�Â¹�Ç¸ÀÃ¸Å´ÇÈÅ¸Æ�´Ç�¥¼Á¸´º¸�Ê´Å¸»ÂÈÆ¸Æ�
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Implementation Results: Energy and cost reduction in both expected and 
surprising ways.

With ndustrial.io’s robust platform and AT&T’s highly secure and dependable connectivity, Lineage 
¥Âº¼ÆÇ¼¶Æ�¼Æ�ÁÂÊ�¸ËÃ¸Å¼¸Á¶¼Áº�¸ËÃ¸¶Ç¸·�¸ï¶¼¸Á¶¼¸Æ�Ê»¼¿¸�´¿ÆÂ�ÈÁ¶ÂÉ¸Å¼Áº�Á¸Ê�´Á·�ÈÁ¸ËÃ¸¶Ç¸·�
opportunities to lower costs and reduce their environmental footprint. Most fundamental to their 
µÈÆ¼Á¸ÆÆ��¥¼Á¸´º¸�¶´Á�ÈÆ¸�Ç»¸�»¼º»�Å¸ÆÂ¿ÈÇ¼ÂÁ�Ç¸ÀÃ¸Å´ÇÈÅ¸�·´Ç´�ÇÂ�¶ÂÁèÅÀ�Ç»¸�¹ÂÂ·�Ç»¸Ì�»´Á·¿¸�¼Æ�¾¸ÃÇ�
at the proper temperatures, ensuring food quality and safety. But the platform is opening other doors 
beyond food safety.

�� «¸·È¶Ç¼ÂÁ�¼Á�´µÆÂ¿ÈÇ¸�¸Á¸ÅºÌ�´Á·�¸Á¸ÅºÌ�Ã¸Å�ÈÁ¼Ç�Â¹�¹ÂÂ·�

Precise temperature information enables Lineage to increase shelf utilization for food storage while 
maintaining the right temperature. The ndustrial.io cloud-based system, called Contxt, uses AT&T IoT 
connectivity to collect temperature and humidity data to generate optimized temperature “set points” 
throughout the facility. By having continuous insight into the temperatures on each shelf and comparing 
this information to these “set points,” the system can signal for the chiller systems and variable frequency 
·Å¼É¸Æ�ÇÂ�ÇÈÅÁ�ÂÁ�´Á·�Âæ�´Æ�Á¸¸·¸·��­»¸�ÆÌÆÇ¸À�ÈÆ¸Æ�Ç»¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�·´Ç´�´¿ÂÁº�Ê¼Ç»�·¼À¸ÁÆ¼ÂÁ´¿�·´Ç´�
of the racking system to optimize the space and electricity used for each item of food. Because of the 
ë¸Ë¼µ¼¿¼ÇÌ�Â¹�Ç»¸�ÆÌÆÇ¸À��¼Ç�¶´Á�µ¸�ÅÂ¿¿¸·�ÂÈÇ�´¶ÅÂÆÆ�Ç»¸�¸ÁÇ¼Å¸�Á¸ÇÊÂÅ¾�Â¹�¹´¶¼¿¼Ç¼¸Æ�

The results are impressive. The data collected 
by the systems shows Lineage that since 2014, 
Ì¸´Å¿Ì�¸Á¸ÅºÌ�¶ÂÆÇÆ�»´É¸�·¸¶¿¼Á¸·�$Y�´Ç�Ç»¸�#$�
warehouses where the system has been installed. 
Remarkably, the throughput at these warehouses 
actually increased over the same time period, 
meaning that energy intensity – the cost of 
electricity used for each item of food – has 
decreased by a staggering 34%. 

­»¼Æ�¼Á¶Å¸´Æ¸·�¸ï¶¼¸Á¶Ì�»´Æ�º¼É¸Á�¥¼Á¸´º¸�´�Á¸Ê�
perspective on building additional warehouses to 
meet capacity demands. As an alternative, they 
can now look at re-racking existing warehouses 
with higher density to avoid new construction, a 
great example of technology-driven data that reduces investment costs and environmental impacts.  

energy cost energy intensity

8% reduction

34% reduction

Ö°¸�¶Â¿¿¸¶Ç�¸Á¸ÅºÌ�´Á·�Ç¸ÀÃ¸Å´ÇÈÅ¸�·´Ç´�¹ÅÂÀ�´¶ÅÂÆÆ�Ç»¸Æ¸�Ê´Å¸»ÂÈÆ¸Æ���Ì�ÈÆ¼Áº�Ç»¸�
Á·ÈÆÇÅ¼´¿�¼Â�Ã¿´Ç¹ÂÅÀ�´Á·��­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�ÇÂ�º¸Ç�Ç»¸�Ê»Â¿¸�Ã¼¶ÇÈÅ¸��¥¼Á¸´º¸�¼Æ�´µ¿¸�ÇÂ�Ç¸¿¿�
´�ºÂÂ·�¤°�¹ÅÂÀ�´�µ´·�¤°�´Á·�´·½ÈÆÇ�Ç»¸�¶ÂÂ¿¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�´¶¶ÂÅ·¼Áº¿Ì��­»¼Æ�´··Æ�ÈÃ�ÇÂ�

ÆÈµÆÇ´ÁÇ¼´¿�Æ´É¼ÁºÆ�Ê»¸Å¸�Ç»¸�¶¿¸´Á¸ÆÇ�Ê´ÇÇ�¼Æ�Ç»¸�Ê´ÇÇ�ÁÂÇ�ÈÆ¸·�×

Jason Massey, CEO, ndustrial.io
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�� �Á¸ÅºÌ�Å¸·È¶Ç¼ÂÁ�·ÈÅ¼Áº�´ì¸ÅÁÂÂÁ�Ã¸´¾�ÈÆ´º¸�Ç¼À¸Æ�¿ÂÊ¸ÅÆ�ºÅ¼·�·¸À´Á·�¹ÂÅ�Ç»¸�¶ÂÀÀÈÁ¼ÇÌ
and reduces costs for Lineage.

Electric utilities can add a “demand charge” – a higher rate or an extra fee – during peak usage times, 
ÇÌÃ¼¶´¿¿Ì�·ÈÅ¼Áº�»ÂÇ�´ì¸ÅÁÂÂÁÆ�Ê»¸Á�Á¸¸·�¹ÂÅ�´¼Å�¶ÂÁ·¼Ç¼ÂÁ¼Áº�¼Æ�»¼º»���ÂÁÉ¸ÅÆ¸¿Ì��¼Á�Ç»¸�¸É¸Á¼ÁºÆ�
when temperatures drop and there is lower demand on the electricity grid, electric utilities can reduce 
production and energy costs. This variation in electricity costs can create a serious cost strain for energy-
intensive businesses like Lineage.

Recognizing the electric utilities’ patterns, Lineage utilizes the detailed and timely data from the ndustrial.
io platform to super-cool their warehouses to much lower temperatures during low-demand times at 
night. This create a virtual “battery” of coldness. During the following hours, ndustrial.io’s system sends 
Æ¼ºÁ´¿Æ�ÈÆ¸·�ÇÂ�ÇÈÅÁ�Âæ�Ç»¸�¶ÂÂ¿¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�´Á·�¿¸ÇÆ�Ç»¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�Å¼Æ¸��ÀÂÁ¼ÇÂÅ¼Áº�Ç¸ÀÃ¸Å´ÇÈÅ¸Æ�
closely to ensure the thermoload in all corners of the warehouse doesn’t rise too high and compromise 
food safety. As a result, the warehouse uses substantially less electricity during the high-cost times when 
electricity demand on the grid is highest. In order to ensure food safety, accurate and timely temperature 
data across the warehouse is absolutely critical.

This process essentially turns the facility into a “battery” that reduces the need for power from the grid 
by 2-3 megawatts, which represents the amount of electricity capacity the grid would have needed to 
provide to operate the warehouse. This means that 2-3 megawatts of capacity aren’t needed during peak 
times, allowing power utilities to avoid the cost and environmental impact of having to build or turn on 
another power plant.

-- Temperature (F) Energy Consumption

By super-cooling at night when temperature is low (blue),
Lineage can reduce electricity usage when temperature is high (red).
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In addition to this practice of supercooling, active temperature management allows Lineage to work 
closely with certain utilities if grid usage is high. This is called “load-shedding,” and it occurs when a utility 
needs to reduce demand on the grid. The utility sends Lineage a demand signal two hours in advance of 
peak usage time. If temperatures are cold enough in the warehouse, Lineage will signal back that they will 
reduce usage at the agreed-upon time. In sum, the capacity to load-shed gives Lineage an opportunity to 
lower its electricity costs while ensuring product always sits within the required temperature range.

3. Faster blast freezing.

Blast freezing is a process in which food is frozen very quickly at extremely cold temperature. This can 
help ensure food quality due to lower cellular disruption during the freeze and improve the safety of the 
food system by reducing the likelhood of pathogens and other contaminants. It also presents another 
ÂÃÃÂÅÇÈÁ¼ÇÌ�ÇÂ�ÈÆ¸�Ç¼À¸¿Ì�´Á·�ºÅ´ÁÈ¿´Å�Ç¸ÀÃ¸Å´ÇÈÅ¸�·´Ç´�ÇÂ�¼ÀÃÅÂÉ¸�¸ï¶¼¸Á¶Ì���È¸�ÇÂ�Ç»¸�Æ¸´ÆÂÁ´¿¼ÇÌ�Â¹�
¶¸ÅÇ´¼Á�¶ÂÀÀÂ·¼Ç¼¸Æ��ÆÃ¸¸·�´Á·�¸ï¶¼¸Á¶Ì�¼Á�µ¿´ÆÇ�¹Å¸¸Í¼Áº�¼Æ�¸ÆÃ¸¶¼´¿¿Ì�¶Å¼Ç¼¶´¿�´Ç�·¼æ¸Å¸ÁÇ�Ç¼À¸Æ�Â¹�Ç»¸�
year. Take peak strawberry season, for example, when Lineage freezes 4-6 million pounds of strawberries 
each day.

To accommodate that volume, Lineage added sensors in the 
freezer and worked with ndustrial.io to develop a customized 
dashboard to track the freezing process. The impact was 
dramatic, reducing the average freeze time from almost 100 
hours to around 40, which represents a 50% reduction in energy. 
This helped Lineage reduce the amount of electricity needed for 
blast freezing. 

The dashboard used sensors and AT&T connectivity to give the company more insight into the conditions 
¼ÁÆ¼·¸�Ç»¸�¹Å¸¸Í¸Å�´Á·�µÂÂÆÇ�Ç»ÅÂÈº»ÃÈÇ����¿¸ÅÇÆ�¿¼¾¸�Ö�ÂÂ·�¼Æ�¹ÅÂÍ¸Á�´Á·�Å¸´·Ì�ÇÂ�µ¸�Å¸ÀÂÉ¸·×�ÂÅ�Ö�¼ÅëÂÊ�
is restricted and causing hot spots. Remove top pallet” help keep food moving through the process in an 
¸ï¶¼¸ÁÇ�À´ÁÁ¸Å�

Sustainability Impact Overview

Since it started working with ndustrial.io using AT&T connectivity, Lineage has been able to increase the 
capacity at its facilities without seeing an equivalent rise in electricity usage. In fact, ndustrial.io has used 
its AT&T IoT-enabled system to help Lineage reduce costs during this period of growth. 

Approximately
50%

energy reduction

37,000,000

75,000,000

56,000,000

19,000,000

 Extrapolated electricity costs without system

Actual electricity costs with system
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This is especially impressive when considering how much electricity would have been used if energy 
¸ï¶¼¸Á¶Ì�»´·�ÆÇ´Ì¸·�Ç»¸�Æ´À¸�´Æ�¼Ç�Ê´Æ�¼Á���� ��¢¹�¥¼Á¸´º¸�»´·�ÁÂÇ�À´·¸�Ç»¸�ÂÃ¸Å´Ç¼ÂÁ´¿�¶»´Áº¸Æ�
¼·¸ÁÇ¼è¸·�µÌ�Ç»¸�ÆÌÆÇ¸À��Ç»¸¼Å�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�Æ¼Á¶¸���� �ÊÂÈ¿·�»´É¸�¼Á¶Å¸´Æ¸·�µÌ�ÂÉ¸Å�"���À¼¿¿¼ÂÁ�¾°»��
which is equal to consuming over 37 million gallons of gasoline.5��ÄÈ´¿¿Ì�¼ÀÃÂÅÇ´ÁÇ�¼Æ�Ç»¸�èÁ´Á¶¼´¿�¼ÀÃ´¶Ç�
of these systems, which have tallied annual energy spend reductions of $4 million from 2014-2017 based 
on energy spend data collected by the ndustrial.io system. 

For Lineage, the focus now is on expanding the system into areas where demand charges make the 
payback even quicker. And for ndustrial.io, the possibilities are endless. This type of industrial data 
collection and cloud-based analysis platform could be used by biofuel plants for the process optimization, 
by the cement industry to apply optimization algorithms to legacy systems, or by data center operators 
looking to change electricity usage patterns similar to the freezer battery modeled by Lineage. 2 

S�®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì��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). 

®¬¢§ ��­�­��¨§§��­¢¯¢­²��§���§�¥²­¢�¬��«¨¦�Á·ÈÆÇÅ¼´¿�¼Â�¡�¬�­¡��©¨­�§­¢�¥�­¨�

�� ©ÅÂÉ¼·¸�·¸Ç´¼¿¸·�¶ÂÂ¿¼Áº�´Á·�¸Á¸ÅºÌ�¶ÂÁÆÈÀÃÇ¼ÂÁ�·´Ç´�¼Á�´�¶Â¿·�ÆÇÂÅ´º¸�Ê´Å¸»ÂÈÆ¸�
Å¸ÆÈ¿Ç¼Áº�¼Á�»¼º»¸Å�¶Â¿·�ÆÇÂÅ´º¸�¶´Ã´¶¼ÇÌ�Ê¼Ç»�¿ÂÊ¸Å�ÂÁºÂ¼Áº�¸Á¸ÅºÌ�¶ÂÆÇÆ�´Á·
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶ÇÆ�

�� �Å¸´Ç¸�Á¸Ê�µÈÆ¼Á¸ÆÆ�ÀÂ·¸¿Æ�ÇÂ�Å¸·È¶¸�¶ÂÆÇÆ�µÌ�Æ»¼ì¼Áº�¸Á¸ÅºÌ�·¸À´Á·�¼Á�´�Ê´Å¸»ÂÈÆ¸
¹´¶¼¿¼ÇÌ��ÃÂÇ¸ÁÇ¼´¿¿Ì�Å¸·È¶¼Áº�¶ÂÆÇÆ�ÂÅ�¶Å¸´Ç¼Áº�Á¸Ê�Å¸É¸ÁÈ¸�ÆÇÅ¸´ÀÆ�


°¸ÔÅ¸�Ê´Ì�Ã´ÆÇ�Ç»¸�ÓÆ»ÂÊ�À¸Ô�ÆÇ´º¸��­»¸�¼ÁÉ¸ÆÇÀ¸ÁÇ�¼Á�¢Â­�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�ÃÅÂÉ¼Áº�ÇÂ�µ¸�´�
É¸ÅÌ�¸ï¶¼¸ÁÇ�¶´Ã¼Ç´¿�·¸Ã¿ÂÌÀ¸ÁÇ�Ê¼Ç»�´�É¸ÅÌ�Æ»ÂÅÇ�Ã´Ìµ´¶¾�Â¹�¿¸ÆÆ�Ç»´Á���!�Ì¸´ÅÆ���Á·�Ê»¸Á�
ÌÂÈ�´··�¼Á�Ç»¸�Æ¼ºÁ¼è¶´ÁÇ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶ÇÆ��Ç»¼Æ�¼Æ�ÁÂÊ�ÂÁ¸�Â¹�Ç»¸�ÀÂÆÇ�¼ÀÃÂÅÇ´ÁÇ�

¼Á¼Ç¼´Ç¼É¸Æ�¼Á�Ç»¸�¶ÂÀÃ´ÁÌ�×

� ¬È·´ÅÆ´Á�­»´ÇÇ´¼��¶»¼¸¹�¼Á¹ÂÅÀ´Ç¼ÂÁ�Âï¶¸Å��¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ
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�ÃÃ¿Ì¼Áº�Ç»¸���Ë��´ÅµÂÁ�¢ÀÃ´¶Ç�¦¸Ç»Â·Â¿ÂºÌ�
Carbon Trust and Business for Social Responsibility (BSR) collaborated with AT&T in the development of a 
À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ��­»¸�·¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�
on the AT&T 10x website. The table below summarizes how the 10x methodology was applied to estimate the 
environmental impacts described in this case study:

�¸Æ¶Å¼ÃÇ¼ÂÁ�Â¹�Ç»¸��Á´µ¿¼Áº�
­¸¶»ÁÂ¿ÂºÌ

�­�­ÔÆ�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�ÇÂº¸Ç»¸Å�Ê¼Ç»�Á·ÈÆÇÅ¼´¿�¼ÂÔÆ�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�´Á´¿ÌÇ¼¶Æ�Ã¿´Ç¹ÂÅÀ�
¸Á´µ¿¸Æ�¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ�ÇÂ�ÂÃÇ¼À¼Í¸�Ç»¸�¸Á¸ÅºÌ�Ã¸Å¹ÂÅÀ´Á¶¸�Â¹�Ç»¸¼Å�¶Â¿·�ÆÇÂÅ´º¸�
¹´¶¼¿¼Ç¼¸Æ���­»¼Æ�»´Æ�Å¸ÆÈ¿Ç¸·�¼Á�Å¸·È¶¸·�¸Á¸ÅºÌ�¶ÂÁÆÈÀÃÇ¼ÂÁ�´Á·�Å¸¿´Ç¸·�Å¸·È¶Ç¼ÂÁÆ�
¼Á�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�

�¸Ç´¼¿¸·�Ç¸ÀÃ¸Å´ÇÈÅ¸�´Á·�»ÈÀ¼·¼ÇÌ�·´Ç´�¼Æ�ÀÂÁ¼ÇÂÅ¸·�´Ç�Ç»¸�Å´¶¾�¿¸É¸¿�´Á·�Æ¸ÁÇ�¼Á�
Å¸´¿�Ç¼À¸�ÇÂ�´�¶¿ÂÈ·�µ´Æ¸·�´Á´¿ÌÇ¼¶Æ�¸Áº¼Á¸��­»¼Æ�´¿¿ÂÊÆ�¹ÂÅ�ÂÃÇ¼À¼Í¸·�Ç¸ÀÃ¸Å´ÇÈÅ¸�
¶ÂÁÇÅÂ¿��´Á·�ÂÃÇ¼À¼Í¸·�¿Â´·¼Áº�Â¹�¹ÂÂ·�ÂÁ�Æ»¸¿É¸Æ��Ê»¼¶»�Å¸ÆÈ¿ÇÆ�¼Á�¿ÂÊ¸Å�¸Á¸ÅºÌ�
¶ÂÁÆÈÀÃÇ¼ÂÁ�Ã¸Å�ÄÈ´ÁÇ¼ÇÌ�Â¹�¹ÂÂ·�Ç»´Ç�¼Æ�¹ÅÂÍ¸Á�´Á·�ÆÇÂÅ¸·�

¢ÀÃ´¶Ç��´Ç¸ºÂÅÌ
­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�Å¸ÆÈ¿Ç¼Áº�¹ÅÂÀ�Ç»¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�
ÀÂÁ¼ÇÂÅ¼Áº�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸À��´Á·�Ç»¸�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��¼ÀÃ´¶Ç�´ÆÆÂ¶¼´Ç¸·�
Ê¼Ç»�Ç»¸Æ¸�Æ´É¼ÁºÆ�

¦´Ç¸Å¼´¿¼ÇÌ
­»¸�¶Â¿·�ÆÇÂÅ´º¸�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸À�Å¸·È¶¸Æ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�
¶ÂÁÆÈÀÃÇ¼ÂÁ�Å¸ÄÈ¼Å¸·�¹ÂÅ�Ç»¸�¹Å¸¸Í¼Áº�´Á·�¶Â¿·�ÆÇÂÅ´º¸�Â¹�¹ÂÂ·��­»¸�Å¸·È¶Ç¼ÂÁÆ�¼Á�
 ¡ �¸À¼ÆÆ¼ÂÁÆ�Å¸¿´Ç¸�ÇÂ�Ç»¸�ÃÅÂ·È¶Ç¼ÂÁ�Â¹�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÆÈÃÃ¿¼¸·�É¼´�Ç»¸�ºÅ¼·�

Attribution of Impacts

­»¸�¸Á¸ÅºÌ�´Á·�¶´ÅµÂÁ�Æ´É¼ÁºÆ�·¸Æ¶Å¼µ¸·�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�´Å¸�´�Å¸ÆÈ¿Ç�Â¹�Á·ÈÆÇÅ¼´¿�
¼ÂÔÆ�Ç¸ÀÃ¸Å´ÇÈÅ¸�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�´Á´¿ÌÇ¼¶Æ�ÆÌÆÇ¸À��¶ÂÀµ¼Á¸·�Ê¼Ç»�Ç»¸�ÈÆ¸�Â¹��­�­ÔÆ�
¢Â­�Ç¸¶»ÁÂ¿ÂºÌ���ÂÇ»��­�­�´Á·�Á·ÈÆÇÅ¼´¿�¼Â�Ã¿´Ì�´�¹ÈÁ·´À¸ÁÇ´¿�ÅÂ¿¸�¼Á�¸Á´µ¿¼Áº�Ç»¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�Ç»´Ç�´Å¸�·¸¿¼É¸Å¸·�

Relationship to Systems

�Å¸¸Í¼Áº�´Á·�¶Â¿·�ÆÇÂÅ´º¸�Â¹�¹ÂÂ·�ÈÆ¸Æ�Æ¼ºÁ¼è¶´ÁÇ�´ÀÂÈÁÇÆ�Â¹�¸¿¸¶ÇÅ¼¶¼ÇÌ��
­»¼Æ�¼ÁÁÂÉ´Ç¼É¸�´ÃÃÅÂ´¶»�Â¹�·¸Ç´¼¿¸·�ÀÂÁ¼ÇÂÅ¼Áº��Ç¸ÀÃ¸Å´ÇÈÅ¸�À´ÃÃ¼Áº��´Á·�
Ç¸ÀÃ¸Å´ÇÈÅ¸�Æ¸ÇÃÂ¼ÁÇ�¶ÂÁÇÅÂ¿Æ�ÈÆ¼Áº�Å¸´¿�Ç¼À¸�·´Ç´�ÇÅ´ÁÆ¹¸Å�·¸¿¼É¸ÅÆ�ÀÈ¶»�ºÅ¸´Ç¸Å�
¸Á¸ÅºÌ�Æ´É¼ÁºÆ�¶ÂÀÃ´Å¸·�ÇÂ�¿¸ÆÆ�ÆÂÃ»¼ÆÇ¼¶´Ç¸·�Ç¸ÀÃ¸Å´ÇÈÅ¸�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸ÀÆ�

­»¸�èÁ´Á¶¼´¿�´Á·�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�´Å¼Æ¼Áº�¹ÅÂÀ�Ç»¼Æ�´ÃÃÅÂ´¶»�¸Á´µ¿¸·�µÌ�
�­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ��¶ÂÈ¿·�¸Á¶ÂÈÅ´º¸�Ê¼·¸ÆÃÅ¸´·�´·ÂÃÇ¼ÂÁ�Â¹�¼ÀÃÅÂÉ¸·�¶Â¿·�ÆÇÂÅ´º¸�
Ç¸ÀÃ¸Å´ÇÈÅ¸�À´Á´º¸À¸ÁÇ��Ç»ÈÆ�·¸¿¼É¸Å¼Áº�Æ¶´¿´µ¿¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�

©Å¼À´ÅÌ��æ¸¶ÇÆ

­»¸�¶Â¿·�ÆÇÂÅ´º¸�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸À�¸Á´µ¿¸Æ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�
Ç¸ÀÃ¸Å´ÇÈÅ¸�¶ÂÁÇÅÂ¿�Â¹�¶Â¿·�ÆÇÂÅ´º¸�¹´¶¼¿¼Ç¼¸Æ�´Á·�Ç»ÈÆ�Å¸·È¶¸Æ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�
ÈÆ¸·�¹ÂÅ�¶ÂÂ¿¼Áº�Ç»¸�¹´¶¼¿¼Ç¼¸Æ��«¸·È¶Ç¼ÂÁÆ�¼Á� ¡ �¸À¼ÆÆ¼ÂÁÆ�¹Â¿¿ÂÊ�Å¸¿´Ç¸·�ÇÂ�Ç»¸�
ÃÅÂ·È¶Ç¼ÂÁ�Â¹�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÆÈÃÃ¿¼¸·�É¼´�Ç»¸�ºÅ¼·�
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¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

®Æ¸�Â¹�Ç»¸�¶Â¿·�ÆÇÂÅ´º¸�¹´¶¼¿¼ÇÌ�´Æ�´�Ö¶Â¿·�µ´ÇÇ¸ÅÌ×�´¿¿ÂÊÆ�Ã¸´¾�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�ÇÂ�
µ¸�Å¸·È¶¸·��­»¼Æ�Å¸·È¶¸Æ�Ã¿´ÁÁ¸·�Ã¸´¾�¿Â´·�ÂÁ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ºÅ¼·��Ç»ÈÆ�Å¸·È¶¼Áº�
Ç»¸�Á¸¸·�¹ÂÅ�¶´ÅµÂÁ�¼ÁÇ¸ÁÆ¼É¸�ÆÇ´Á·�µÌ�º¸Á¸Å´Ç¼ÂÁ�¶´Ã´¶¼ÇÌ�ÂÁ�Ç»¸�ºÅ¼·��´Á·�¿ÂÁº�
Ç¸ÅÀ�Å¸·È¶Ç¼ÂÁ�¼Á�Á¸¸·�¹ÂÅ�Á¸Ê�µÈ¼¿·�ÃÂÊ¸Å�º¸Á¸Å´Ç¼ÂÁ�¶´Ã´¶¼ÇÌ�

¬¼À¼¿´Å¿Ì��·¸À´Á·�Å¸ÆÃÂÁÆ¸�À¸¶»´Á¼ÆÀÆ��´¿ÆÂ�¾ÁÂÊÁ�´Æ�Ó¿Â´·�Æ»¸··¼ÁºÔ��¶´Á�Å¸´¶Ç�
ÇÂ�ÈÁÃ¿´ÁÁ¸·�ÆÃ¼¾¸Æ�¼Á�·¸À´Á·�ÂÁ�Ç»¸�ºÅ¼·��µÌ�Ç¸ÀÃÂÅ´Å¼¿Ì�ÆÊ¼Ç¶»¼Áº�Âæ�Ç»¸�¶ÂÂ¿¼Áº�
¶ÂÀÃÅ¸ÆÆÂÅÆ��´º´¼Á�Å¸·È¶¼Áº�Ã¸´¾�¿Â´·�ÂÁ�Ç»¸�ºÅ¼·�

­»¸Æ¸�ÇÊÂ�À¸¶»´Á¼ÆÀÆ�´Å¸�¸Á´µ¿¸·�µÌ�¸¼Ç»¸Å�¶ÂÂ¿¼Áº�Ç»¸�¹´¶¼¿¼ÇÌ�µ¸¿ÂÊ�Ç»¸�Å¸ÄÈ¼Å¸·�
Ç¸ÀÃ¸Å´ÇÈÅ¸�´Ç�Âæ�Ã¸´¾�Ç¼À¸Æ��Ç»ÈÆ�Æ´É¼Áº�¸¿¸¶ÇÅ¼¶¼ÇÌ�¶ÂÁÆÈÀÃÇ¼ÂÁ�·ÈÅ¼Áº�Ã¸´¾�
Ç¼À¸Æ��¸æ¸¶Ç¼É¸¿Ì�ÈÆ¼Áº�Ç»¸�¹´¶¼¿¼ÇÌ�´Æ�´�µ´ÇÇ¸ÅÌ���ÂÅ�µÌ�Ç¸ÀÃÂÅ´Å¼¿Ì�´¿¿ÂÊ¼Áº�Ç»¸�
Ç¸ÀÃ¸Å´ÇÈÅ¸�ÇÂ�Å¼Æ¸�Æ¿¼º»Ç¿Ì�´µÂÉ¸�Ç»¸�Æ¸Ç�¿¸É¸¿�·ÈÅ¼Áº�´�¿Â´·�Æ»¸··¼Áº�Ã¸Å¼Â·��´Á·�
Ç»¸Á�¿ÂÊ¸Å¼Áº�Ç»¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�´ì¸Å�Ç»¸�Ã¸´¾�»´Æ�Ã´ÆÆ¸·�

­»¸Æ¸�Æ¸¶ÂÁ·´ÅÌ�¸æ¸¶ÇÆ�Ê¸Å¸�ÁÂÇ�¼Á¶¿È·¸·�¼Á�Ç»¸�¶´¿¶È¿´Ç¼ÂÁ�Â¹�¶´ÅµÂÁ�Æ´É¼ÁºÆ��´Æ�
Ç»¸Ì�Å¸¿Ì�ÂÁ�ÆÃ¸¶¼è¶�´ÆÆÈÀÃÇ¼ÂÁÆ�´µÂÈÇ�Ç»¸�ºÅ¼·�µ´Æ¸�¿Â´·��Ã¸´¾�¿Â´·��´Á·�ÆÇ´Á·�
µÌ�ÃÅÂÉ¼Æ¼ÂÁÆ��Ê»¼¶»�´Å¸�·¼ï¶È¿Ç�ÇÂ�¸ÆÇ´µ¿¼Æ»�´Á·�Ê¼¿¿�É´ÅÌ�µÂÇ»�º¸ÂºÅ´Ã»¼¶´¿¿Ì�´Á·�
Ç¸ÀÃÂÅ´Å¼¿Ì�

«¸µÂÈÁ·��æ¸¶ÇÆ

§Â�·¼Å¸¶Ç�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·���¿Ç»ÂÈº»�¼Ç�¶ÂÈ¿·�µ¸�´ÅºÈ¸·�Ç»´Ç�¼¹�Ç»¸�
¼ÀÃÅÂÉ¸À¸ÁÇÆ�·¸Æ¶Å¼µ¸·�»¸Å¸�Å¸ÆÈ¿Ç¸·�¼Á�¿ÂÊ¸Å�¶ÂÆÇÆ�¹ÂÅ�¹Å¸¸Í¼Áº�¹ÂÂ·Æ�Ç»´Ç�À¼º»Ç�
»´É¸�Ç»¸�¸æ¸¶Ç�Â¹�¼Á¶Å¸´Æ¼Áº�Ç»¸�·¸À´Á·�¹ÂÅ�¹ÅÂÍ¸Á�¹ÂÂ·Æ��´Á·�Ç»ÈÆ�Ç»¸�·¸À´Á·�¹ÂÅ�
¸Á¸ÅºÌ�ÇÂ�ÃÅÂÉ¼·¸�Ç»¸�¶ÂÂ¿¼Áº�

­Å´·¸�¨æÆ�ÂÅ�§¸º´Ç¼É¸��æ¸¶ÇÆ ­»¼Æ�Ç¸¶»ÁÂ¿ÂºÌ�·Â¸Æ�ÁÂÇ�´ÃÃ¸´Å�ÇÂ�¶Å¸´Ç¸�ÂÇ»¸Å�ÂÈÇÆ¼Í¸·�ÂÅ�¼ÅÅ¸Ã´Å´µ¿¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÂÅ�ÆÂ¶¼´¿�¼ÀÃ´¶ÇÆ�

�´ÅµÂÁ��ÈÅ·¸Á�¹ÅÂÀ�Ç»¸�
�Á´µ¿¼Áº�­¸¶»ÁÂ¿ÂºÌ

­»¸�¶´ÅµÂÁ�¹ÅÂÀ�Ç»¸�¸Á´µ¿¼Áº�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�Ç»¸�¸ÀµÂ·¼¸·�´Á·�¼Á�ÈÆ¸�Ã»´Æ¸�¶´ÅµÂÁ�
´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�ÀÂÁ¼ÇÂÅ¼Áº�·¸É¼¶¸Æ��·´Ç´�¶ÂÀÀÈÁ¼¶´Ç¼ÂÁ�´Á·�·´Ç´�ÃÅÂ¶¸ÆÆ¼Áº��
­»¼Æ�Ê¼¿¿�µ¸�À¼Á¼À´¿�¼Á�¶ÂÀÃ´Å¼ÆÂÁ�Ê¼Ç»�Ç»¸�ÂÉ¸Å´¿¿�¸Á¸ÅºÌ�ÈÆ¸�Â¹�Ç»¸�¶Â¿·�ÆÇÂÅ´º¸�
¹´¶¼¿¼Ç¼¸Æ�´Á·�Ê¼Ç»�Ç»¸�¸À¼ÆÆ¼ÂÁ�Å¸·È¶Ç¼ÂÁÆ�

�´ÅµÂÁ��µ´Ç¸À¸ÁÇ��´¿¶È¿´Ç¼ÂÁ

Scope ­»¸�Æ¶ÂÃ¸�¹ÂÅ�Ç»¸�ÆÇÈ·Ì�¶ÂÉ¸ÅÆ�´¿¿�Ç»¸�¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ�¶Â¿·�ÆÇÂÅ´º¸�¹´¶¼¿¼Ç¼¸Æ�ÈÆ¼Áº�
Ç»¸�Á·ÈÆÇÅ¼´¿�¼Â�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸À�

­¼À¸¹Å´À¸ ­»¸�·´Ç´�ÈÆ¸·�¼Á�Ç»¸�ÆÇÈ·Ì�¶ÂÉ¸ÅÆ�Ç»¸�Ì¸´ÅÆ����!�����"�´Á·����#��­»¼Æ�¼Æ�¶ÂÀÃ´Å¸·�ÇÂ�
µ´Æ¸¿¼Á¸�·´Ç´�¹ÂÅ���� ��Ê»¼¶»�Ê´Æ�ÃÅ¼ÂÅ�ÇÂ�Ç»¸�¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�Ç»¸�ÆÌÆÇ¸À�

Functional Unit ­»¸�¹ÈÁ¶Ç¼ÂÁ´¿�ÈÁ¼Ç�¹ÂÅ�Ç»¸�´ÉÂ¼·¸·� ¡ �¸À¼ÆÆ¼ÂÁÆ�¼Æ�¸ËÃÅ¸ÆÆ¸·�´Æ�¸¼Ç»¸Å�¾º��¨2¸�
Ã¸Å�¹´¶¼¿¼ÇÌ��ÂÅ�´Æ�¾º��¨2¸�Ã¸Å�ÇÂÁ�Â¹�ÃÅÂ·È¶¸�¹ÅÂÍ¸Á��¼ÁµÂÈÁ·�u�ÂÈÇµÂÈÁ·��

¦¸Ç»Â·Â¿ÂºÌ

�¿¸¶ÇÅ¼¶¼ÇÌ�¶ÂÁÆÈÀÃÇ¼ÂÁ�·´Ç´�Ê´Æ�¶Â¿¿¸¶Ç¸·�¹ÂÅ�¸´¶»�¹´¶¼¿¼ÇÌ�¹ÂÅ�¸´¶»�Ì¸´Å�¼Á�
Ç»¸�ÆÇÈ·Ì��©ÅÂ·È¶Ç¼ÂÁ�·´Ç´�Ê´Æ�´¿ÆÂ�¶Â¿¿¸¶Ç¸·�µÌ�¹´¶¼¿¼ÇÌ�¹ÂÅ�¸´¶»�Ì¸´Å��¬ÂÀ¸�
´·½ÈÆÇÀ¸ÁÇ�Â¹�Ç»¸�·´Ç´�Ê´Æ�Å¸ÄÈ¼Å¸·�ÇÂ�è¿¿�·´Ç´�º´ÃÆ�´Á·�ÇÂ�Å¸ÀÂÉ¸�´ÁÂÀ´¿¼¸Æ�

­»¸�Å´Ç¼Â�Â¹�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�ÇÂ�ÃÅÂ·È¶Ç¼ÂÁ�ÉÂ¿ÈÀ¸�¹ÂÅ�Ç»¸�µ´Æ¸¿¼Á¸�Ì¸´Å�Ê´Æ�´ÃÃ¿¼¸·�
ÇÂ�Ç»¸�ÃÅÂ·È¶Ç¼ÂÁ�ÉÂ¿ÈÀ¸Æ�¹ÂÅ�Ç»¸�Ç»Å¸¸�Ì¸´ÅÆ����!�����"��´Á·����#��­»¼Æ�¶´¿¶È¿´Ç¸·�
Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�Ç»´Ç�ÊÂÈ¿·�»´É¸�µ¸¸Á�ÈÆ¸·�¹ÂÅ�Ç»¸�ÃÅÂ·È¶Ç¼ÂÁ�¼Á�¸´¶»�Ì¸´Å�¼¹�Ç»¸�
ÀÂÁ¼ÇÂÅ¼Áº�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸À�»´·�ÁÂÇ�µ¸¸Á�¼ÁÆÇ´¿¿¸·��­»¸Æ¸�¶´¿¶È¿´Ç¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�
¶ÂÁÆÈÀÃÇ¼ÂÁ�èºÈÅ¸Æ�Ê¸Å¸�Ç»¸Á�¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�´¶ÇÈ´¿�¸¿¸¶ÇÅ¼¶¼ÇÌ�èºÈÅ¸Æ�¹ÂÅ�¸´¶»�
Ì¸´Å�ÇÂ�º¼É¸�´Á�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼Áº�èºÈÅ¸�¹ÂÅ�¸´¶»�Ì¸´Å�

­»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼Áº�Ê´Æ�¶ÂÁÉ¸ÅÇ¸·�ÇÂ�´�¶´ÅµÂÁ�Æ´É¼Áº�ÈÆ¼Áº�Ç»¸��©��¸ «¢��
´É¸Å´º¸�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅ�¹ÂÅ�Ç»¸�®¬��Ã¿ÈÆ�ÈÃÆÇÅ¸´À�´Á·�ÇÅ´ÁÆÀ¼ÆÆ¼ÂÁ�´Á·�
·¼ÆÇÅ¼µÈÇ¼ÂÁ��­����¿ÂÆÆ¸Æ�¹ÅÂÀ����«��

Key Assumptions �¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�¼Æ�¶ÂÅÅ¸¿´Ç¸·�Ê¼Ç»�ÃÅÂ·È¶Ç¼ÂÁ�ÉÂ¿ÈÀ¸�À¸´ÆÈÅ¸·�´Æ�Ç»¸�ÇÂÇ´¿�Ê¸¼º»Ç�
Â¹�¼ÁµÂÈÁ·�u�ÂÈÇµÂÈÁ·�ÃÅÂ·È¶¸�

Exclusions

��­»¸�¸ÀµÂ·¼¸·�´Á·�¼Á�ÈÆ¸�¸À¼ÆÆ¼ÂÁÆ�Â¹�Ç»¸�ÀÂÁ¼ÇÂÅ¼Áº�·¸É¼¶¸Æ��·´Ç´�
¶ÂÀÀÈÁ¼¶´Ç¼ÂÁ�´Á·�·´Ç´�ÃÅÂ¶¸ÆÆ¼Áº����­»¼Æ�¶´Á�µ¸�¶ÂÁÆ¼·¸Å¸·�ÇÂ�µ¸�Á¸º¿¼º¼µ¿¸�¼Á�
¶ÂÀÃ´Å¼ÆÂÁ�Ê¼Ç»�Ç»¸�ÂÉ¸Å´¿¿�¸Á¸ÅºÌ�ÈÆ¸�Â¹�Ç»¸�¶Â¿·�ÆÇÂÅ´º¸�´Á·�Ê¼Ç»�Ç»¸�¸À¼ÆÆ¼ÂÁ�
Å¸·È¶Ç¼ÂÁÆ��
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�­�­���Ë��´Æ¸�¬ÇÈ·Ì���Á¸ÅºÌ��ï¶¼¸ÁÇ��ÅÂÍ¸Á��ÂÂ·���¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ�®Æ¸Æ�Á·ÈÆÇÅ¼´¿�¼Â�´Á·��­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ��¢Â­��ÇÂ�«¸·È¶¸��Á¸ÅºÌ�®Æ¸�¼Á��Â¿·��ÂÂ·�¬ÇÂÅ´º¸��´¶¼¿¼Ç¼¸Æ

�´Ç´�¬ÂÈÅ¶¸Æ

���¿¸¶ÇÅ¼¶¼ÇÌ�·´Ç´�ÃÅÂÉ¼·¸·�µÌ�¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ

��©ÅÂ·È¶Ç¼ÂÁ�·´Ç´�ÃÅÂÉ¼·¸·�µÌ�¥¼Á¸´º¸�¥Âº¼ÆÇ¼¶Æ

���©����À¼ÆÆ¼ÂÁÆ��� ¸Á¸Å´Ç¼ÂÁ�«¸ÆÂÈÅ¶¸�¢ÁÇ¸ºÅ´Ç¸·��´Ç´µ´Æ¸��¸ Å¼·����"���«¸ÇÅ¼¸É¸·�
¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�¸À¼ÆÆ¼ÂÁÆ�º¸Á¸Å´Ç¼ÂÁ�Å¸ÆÂÈÅ¶¸�¼ÁÇ¸ºÅ´Ç¸·�
·´Ç´µ´Æ¸�¸ºÅ¼·�

�����«��� Å¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº��¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�
»ÇÇÃÆ���ÊÊÊ�ºÂÉ�È¾�ºÂÉ¸ÅÁÀ¸ÁÇ�ÃÈµ¿¼¶´Ç¼ÂÁÆ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº�
¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#�

Results

�´ÅµÂÁ��µ´Ç¸À¸ÁÇ��´¶ÇÂÅ
�ÁÁÈ´¿�¶´ÅµÂÁ�Æ´É¼ÁºÆ�Ê¸Å¸�¶´¿¶È¿´Ç¸·�´Æ�´Á�´É¸Å´º¸�¹ÂÅ�Ç»¸�Ç»Å¸¸�Ì¸´ÅÆ����!�����"�
´Á·����#�´Æ���� ���Ç�¨2¸�Ã¸Å�¶Â¿·�ÆÇÂÅ´º¸�¹´¶¼¿¼ÇÌ��ÂÅ�%� �Ç�¨2¸�Ã¸Å�ÇÂÁ�Â¹�ÃÅÂ·È¶¸�
¹ÅÂÍ¸Á��¼ÁµÂÈÁ·�u�ÂÈÇµÂÈÁ·�Ê¸¼º»Ç��

Insights

­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�»¼º»¿¼º»Ç¸·�Ç»¸�Æ¼ºÁ¼è¶´ÁÇ�¸Á¸ÅºÌ�´Á·�¶´ÅµÂÁ�Æ´É¼ÁºÆ�ÃÂÆÆ¼µ¿¸�¹ÂÅ�
´�¶Â¿·�ÆÇÂÅ´º¸�¹´¶¼¿¼ÇÌ�¹ÅÂÀ�Ç»¸�´ÃÃ¿¼¶´Ç¼ÂÁ�Â¹�Å¸´¿�Ç¼À¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�ÀÂÁ¼ÇÂÅ¼Áº��
´Á´¿ÌÆ¼Æ�´Á·�¶ÂÁÇÅÂ¿��­»¸�¼ÀÃÂÅÇ´Á¶¸�Â¹�µ´Æ¸¿¼Á¼Áº�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�´º´¼ÁÆÇ�´�
ÆÈ¼Ç´µ¿¸�ÃÅÂ·È¶Ç¼ÂÁ�À¸ÇÅ¼¶�Ê´Æ�¶Å¼Ç¼¶´¿�¼Á�¸ÆÇ´µ¿¼Æ»¼Áº�À¸´Á¼Áº¹È¿�Æ´É¼ÁºÆ�èºÈÅ¸Æ�
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Summary 

There are more than 2.6 million miles of oil and gas pipelines 

criss-crossing the United States.1  Even as energy companies strive 

to transition to less emission-intensive energy sources, it is critical 

that they monitor and maintain these pipes to limit leaks and 

address safety concerns. To that end, Federal regulations require 

inspections every two months to help identify and address dam-

age to this critical infrastructure. OmniMetrix, a provider of critical 

asset management services, uses AT&T Internet of Things (IoT) to 

enable customers to monitor the condition of their steel pipe-

lines. OmniMetrix customers use this technology to help reduce 

the time, fuel and costs associated with traveling to inspections. 

�Ì�¸ËÇ¸ÁÆ¼ÂÁ��Ç»¼Æ�¸ï¶¼¸Á¶Ì�»¸¿ÃÆ�Å¸·È¶¸�Ç»¸�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�

(GHG) emissions associated with these inspections. In addition, 

this remote monitoring system enables more detailed and timely 

information about the health of pipelines, creating the potential 

for reduced leakages. OmniMetrix provides this service to a range 

of pipeline companies, connecting thousands of sensors at the 

end of 2018, reducing inspection travel time by an estimated 8,500 
hours, saving approximately $300,0002 in fuel and labor costs, 

and shrinking gasoline usage by around 22,000 gallons of gas a 

year3 , equivalent to almost 200 metric tons of CO2e.4

AT&T 10x Case Study:
OmniMetrix uses AT&T IoT connectivity to help customers monitor oil and gas pipelines, helping reduce 
inspection time, costs, fuel usage, and emissions

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 footprint of our operations by the end of 2025. 

­Â�À¸¸Ç��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�¶ÂÀÃ´ÁÌ��°¸ÔÅ¸�´¿ÆÂ�ÊÂÅ¾¼Áº�
with our customers and technology collaborators to implement and scale carbon-saving solutions. This 
¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�
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. 

�ÁÁÈ´¿�̧ ÆÇ¼À´Ç¸·�µ¸Á¸èÇÆ
of OmniMetrix pipeline
monitoring

Almost 200 
metric tons of CO2e avoided3

gallons of gasolinein reduced fuel and 
labor costs

 
Over 8,500
hours of reduced
drive time

Over
$300,000

Over
22,000

1. “General Pipeline FAQs,” Pipeline and Hazardous Materials Safety Administration, February 26, 2019, https://www.phmsa.dot.gov/faqs/general-pipeline-faqs 
2. Average hourly wage based on “Average hourly and weekly earnings of all employees on private nonfarm payrolls by industry sector, seasonally adjusted,” Bureau 

of Labor Statistics, September 06, 2019,  https://www.bls.gov/news.release/empsit.t19.htm and average cost of fuel based on “USA Gasoline prices, 23-Sep-2019,” 
GlobalPetrolPrices.com, September 23, 2019, https://www.globalpetrolprices.com/USA/gasoline_prices/ 

3. Calculations are based on actual savings from 122 sites that were extrapolated across all pipeline monitoring connections provided by OmniMetrix.
4. “Greenhouse Gas Equivalency Calculator,” U.S. Environmental Protection Agency, August 16, 2019, https://www.epa.gov/energy/greenhouse-gas-equivalencies-

calculator (Nwote, 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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Background

©¼Ã¸¿¼Á¸Æ�¶´Á�ÃÅÂÉ¼·¸�´Á�¸ï¶¼¸ÁÇ�Ê´Ì�ÇÂ�ÇÅ´ÁÆÃÂÅÇ�Æ¼ºÁ¼è¶´ÁÇ�

volumes of liquid or gas across the country. However, when 

steel pipelines are in the ground, they will inevitably corrode, 

which is one of the leading causes of pipeline failure in the 

oil and gas industry. According to a study conducted by the 

National Association of Corrosion Engineers (NACE), pipeline 

corrosion can cost anywhere between $5.4 billion and $8.6 

billion in the U.S. alone.5 To help prevent corrosion and keep 

the soil away, pipeline operators apply a coating to the exterior 

of the pipe to keep the dirt away from the pipe, but even this 

coating can deteriorate over time. 

To further prevent the pipeline from deteriorating, pipeline companies use cathodic protection to provide an electrical 

ÃÅÂÇ¸¶Ç¼ÂÁ�´º´¼ÁÆÇ�¶ÂÅÅÂÆ¼ÂÁ��«¸¶Ç¼è¸ÅÆ�´Å¸�Ã¿´¶¸·�ÂÁ�Ç»¸�Ã¼Ã¸¿¼Á¸�¸É¸ÅÌ�!����À¼¿¸Æ��º¸Á¸Å´Ç¼Áº�´Á�¸¿¸¶ÇÅ¼¶�¶ÈÅÅ¸ÁÇ�

Ç»´Ç�¶´Á�»¸¿Ã�ÃÅÂÇ¸¶Ç�Ç»¸�Ã¼Ã¸¿¼Á¸�Ê»¸Á�Ç»¸Å¸�´Å¸�·¸¹¸¶ÇÆ�¼Á�Ç»¸�¶Â´Ç¼Áº��¢¹�Ç»¸Æ¸�Å¸¶Ç¼è¸ÅÆ�¹´¼¿�ÇÂ�ÂÃ¸Å´Ç¸�ÃÅÂÃ¸Å¿Ì��Ç»¸�

current stops and the possibility of corrosion increases. To address this issue, pipeline companies install various remote 

ÀÂÁ¼ÇÂÅ¼Áº�·¸É¼¶¸Æ�ÇÂ�ÀÂÁ¼ÇÂÅ�Ç»¸�¸æ¸¶Ç¼É¸Á¸ÆÆ�Â¹�Ç»¸�¶´Ç»Â·¼¶�ÃÅÂÇ¸¶Ç¼ÂÁ�

5. Krystal Nanan, “Pitting Corrosion in Oil and Gas Wells and Pipelines,” Corrisionpedia, June 25, 2018, https://www.corrosionpedia.com/pitting-corrosion-in-oil-and-
gas-wells-and-pipelines/2/6778 



Page 4October 2019

AT&T 10x Case Study: OmniMetrix uses AT&T IoT connectivity to help customers monitor oil and gas pipelines, helping reduce inspection time, costs, 
fuel usage, and emissions

The Challenge: Pipeline inspections are critical 

but traditionally time, cost, and fuel intensive 

The Pipeline and Hazardous Materials Safety Administration (PHMSA) 

requires pipeline operators to inspect pipelines every two months.6 

Traditionally, this has meant that pipeline inspectors must drive to 

distant inspection points. Since these inspections points are typically 

5-10 miles apart on the pipeline, and the pipeline does not necessarily 

¹Â¿¿ÂÊ�Ç»¸�ÅÂ´·Æ��Ç»¸�´¶ÇÈ´¿�·Å¼É¼Áº�·¼ÆÇ´Á¶¸�¹ÅÂÀ�Å¸¶Ç¼è¸Å�ÇÂ�Å¸¶Ç¼è¸Å�¶´Á�µ¸�ÀÈ¶»�¿ÂÁº¸Å���¸¶´ÈÆ¸�ÀÂÆÇ�¼ÁÆÃ¸¶ÇÂÅÆ�´Å¸�

driving trucks to the sites, this means they can use lots of fuel to do just a few inspections a day. This is costly, time-intensive, 

and has an environmental impact in terms of fuel usage and the associated GHG emissions.

The Solution: OmniMetrix collaborates with AT&T IoT to collect remote  

inspection data 

With a history of using wireless technolology to monitor equipment that dates back to 1998, OmniMetrix provides greater 

visibility and control of cricital assets for their customers. By working with AT&T IoT, OmniMetrix enables pipeline companies to 

Å¸·È¶¸�¼ÁÆÃ¸¶Ç¼ÂÁ�Å¸¿´Ç¸·�Ç¼À¸��¶ÂÆÇÆ�´Á·�¸À¼ÆÆ¼ÂÁÆ�µÌ�Å¸ÀÂÇ¸¿Ì�ÀÂÁ¼ÇÂÅ¼Áº�¶´Ç»Â·¼¶�ÃÅÂÇ¸¶Ç¼ÂÁ�Å¸¶Ç¼è¸ÅÆ��

¨ÀÁ¼¦¸ÇÅ¼Ë�´··Æ�´�Ê¼Å¸¿¸ÆÆ�Æ¸ÁÆÂÅ�ÇÂ�Ç»¸�Å¸¶Ç¼è¸ÅÆ�ÂÁ�Ç»¸�Ã¼Ã¸¿¼Á¸�

and sends current, voltage and other data via AT&T IoT connectivity 

to the cloud. AT&T’s network provides highly secure and dependable 

transmission of this data, an essential requirement since this data 

is used for compliance reporting. Customers can access this data, 

receive alarms, and monitor current and voltage to ensure that the 

cathodic protection equipment is operating correctly. OmniMetrix’s 

StormSenseTM feature works in conjunction with data from the 

National Weather Service to either disconnect itself from the AC 

ÉÂ¿Ç´º¸�ÂÁ�Ç»¸�Å¸¶Ç¼è¸Å�ÂÅ�ÆÈÆÃ¸Á·�Ç»¸�º´Ç»¸Å¼Áº�Â¹�·´Ç´�ÇÂ�ÃÅÂÇ¸¶Ç�

itself in case of bad weather.

6.  “PHMSA Regulations,” Pipeline and Hazardous Materials Safety Administration, September 8, 2017, https://www.phmsa.dot.gov/phmsa-regulations 

"Use data, not trucks."
OmniMetrix slogan
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“Our customers are motivated to reduce their costs and their environmental 

impact. Using AT&T IoT to power the OmniMetrix monitoring solution gives 

Ç»¸À�Ç»¸�¼ÁÆ¼º»ÇÆ�Ç»¸Ì�Á¸¸·�ÇÂ�ÇÈÁ¸�Ç»¸¼Å�ÂÃ¸Å´Ç¼ÂÁÆ�´Á·�·Å¼É¸�¸ï¶¼¸Á¶Ì��
helping their bottom line and the environment.”

 - Walter Czarnecki, President & CEO, OmniMetrix

Previously, inspectors would travel long distances at least every two 

ÀÂÁÇ»Æ�ÇÂ�´¿¿�Å¸¶Ç¼è¸Å�Æ¼Ç¸Æ�´¿ÂÁº�Ç»¸�Ã¼Ã¸¿¼Á¸�ÇÂ�¶ÂÀÃ¿Ì�Ê¼Ç»�©¡¦¬��

requirements. Now pipeline operators only need to dispatch an 

¼ÁÆÃ¸¶ÇÂÅ�ÇÂ�·Å¼É¸�ÇÂ�Ç»¸�Å¸¶Ç¼è¸ÅÆ�ÂÁ¶¸�Ã¸Å�Ì¸´Å�ÇÂ�É¼ÆÈ´¿¿Ì�¼ÁÆÃ¸¶Ç�

the equipment for physical damage from the weather or animals. 

This helps the pipeline operator maintain compliance and reduce 

costs, fuel usage and associated GHG emissions. 

With IoT – continuous info

Without IoT – info every 2 months
BEFORE

AFTER

Jan DecMar Apr May Jun Jul Aug Sep Nov Feb Oct 

Jan DecMar Apr May Jun Jul Aug Sep Nov Feb Oct 

°¼Å¸¿¸ÆÆ�Æ¸ÁÆÂÅÆ�´··¸·�ÇÂ�Ç»¸�Å¸¶Ç¼è¸ÅÆ�ÂÁ�Ç»¸�
pipeline send current, voltage and other data via 
AT&T IoT connectivity to the cloud.
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Sustainability Impact: Remote monitoring of long-distance pipelines can help 

dramatically reduce travel-related costs, time, and emissions

The compelling business case for this solution suggests that this type of remote monitoring and inspection could become 

Ç»¸�ÁÂÅÀ�´¶ÅÂÆÆ�Ç»¸�Ã¼Ã¸¿¼Á¸�¼Á·ÈÆÇÅÌ��¢Á�´··¼Ç¼ÂÁ��Ç»¼Æ�ÇÌÃ¸�Â¹�ÀÂÁ¼ÇÂÅ¼Áº�¶ÂÈ¿·�´¿ÆÂ�µ¸�ÈÆ¸·�ÂÁ�ÆÇÂÅ´º¸�Ç´Á¾Æ�´Á·�è¿¿¼Áº�

stations, further reducing the needed inspection drive time and resulting emissions.

Wider adoption of this type of asset monitoring can help reduce emissions substantially. If pipeline operators used remote 

ÀÂÁ¼ÇÂÅ¼Áº�¹ÂÅ�½ÈÆÇ���Y�Â¹�Ç»¸���"�À¼¿¿¼ÂÁ�À¼¿¸Æ�Â¹�Ã¼Ã¸¿¼Á¸�¹ÂÅ�Ç»¸¼Å�¼ÁÆÃ¸¶Ç¼ÂÁÆ�´Á·�¸ËÃ¸Å¼¸Á¶¸·�µ¸Á¸èÇÆ�¿¼¾¸�Ç»¸�¶ÈÅÅ¸ÁÇ�

OmniMetrix customers, they could lower fuel and labor costs by an estimated $4 million and reduce GHG emissions 

reductions by 2,5007 metric tons of CO2e annually. This is equivalent to:

Taking almost 550
¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·

Not burning almost 
287,000 gallons of gasoline

¬Ê¼Ç¶»¼Áº�´¿ÀÂÆÇ�85,000 
incandescent bulbs to LEDs

8oror

7.  2,600,000 / 10 miles between sensors * 10% * 0.1 metric tons CO2e per monitor emission reduction calculation = 2,500 metric tons CO2e 

8. All equivalencies in this document are estimated using the methodology outlined by the U.S. Environmental Protection Agency, Greenhouse Gas Equivalency 
Calculator.
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Applying the 10x carbon impact methodology 

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�

technology. The details of the methodology can be found on the AT&T 10x website. The table below summarizes how the 10x 

methodology was applied to estimate the environmental impacts described in this case study. 

AT&T’s connectivity enables the remote monitoring of cathodic protection 
Å¸¶Ç¼è¸ÅÆ�Å¸ÄÈ¼Å¸·�ÇÂ�ÆÇÂÃ�Ç»¸�¶ÂÅÅÂÆ¼ÂÁ�Â¹�º´Æ�´Á·�Â¼¿�Ã¼Ã¸¿¼Á¸Æ��Ê»¼¶»�¶´Á�¿¸´·�
ÇÂ�¿¸´¾´º¸Æ��«¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº�ÃÅÂÉ¼·¸Æ�´�ÀÂÅ¸�¹È¸¿�´Á·�Ç¼À¸�¸ï¶¼¸ÁÇ�À¸Ç»Â·�
to inspect pipelines by avoiding the need for the inspection team to travel long 
·¼ÆÇ´Á¶¸Æ�ÇÂ�¼ÁÆÃ¸¶Ç�¸´¶»�Å¸¶Ç¼è¸Å�Æ¼Ç¸��«¸´¿�Ç¼À¸�Æ¶´ÁÁ¼Áº�·´Ç´�¼Æ�Æ¸ÁÇ�É¼´��­�­ÔÆ�
network to enable faster inspection.

Description of the 
Enabling Technology

This case study focuses on the reduced fuel usage resulting from the remote 
ÀÂÁ¼ÇÂÅ¼Áº�Â¹�Å¸¶Ç¼è¸ÅÆ�´¿ÂÁº�Ç»¸�Ã¼Ã¸¿¼Á¸�Á¸ÇÊÂÅ¾�´Á·�Ç»¸� ¡ �¼ÀÃ´¶Ç�
associated with these savings.

Impact Category

The cost, emissions and time savings described in this case study are a result 
of changes to the pipeline inspection and maintenance practices supported by 
OmniMetrix sensor technology and AT&T IoT connectivity.

Attribution of Impacts

®Æ¼Áº�Æ¸ÁÆÂÅÆ�ÇÂ�Å¸ÀÂÇ¸¿Ì�¼ÁÆÃ¸¶Ç�Å¸¶Ç¼è¸ÅÆ�ÂÁ�´�Ã¼Ã¸¿¼Á¸�Å¸·È¶¸Æ�Ç»¸�¶ÂÆÇ��
emissions and time associated with the traditional method of inspecting 
Å¸¶Ç¼è¸ÅÆ�

­»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�´Á·�èÁ´Á¶¼´¿�µ¸Á¸èÇÆ�´Å¼Æ¼Áº�¹ÅÂÀ�Ç»¼Æ�´ÃÃÅÂ´¶»�¸Á´µ¿¸·�µÌ�
AT&T connectivity could encourage widespread adoption of improved pipeline 
À´¼ÁÇ¸Á´Á¶¸�´Á·�À´Á´º¸À¸ÁÇ��Ç»ÈÆ�·¸¿¼É¸Å¼Áº�Æ¶´¿´µ¿¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�

Materiality

The remote monitoring system reduces the need to frequently inspect each 
Å¸¶Ç¼è¸Å�ÂÁ�Æ¼Ç¸��´Á·�Ç»ÈÆ�Å¸·È¶¸Æ�Ç»¸�¹È¸¿�´Á·�Ç¼À¸�ÈÆ¸·�¹ÂÅ�¼ÁÆÃ¸¶Ç¼Áº�´Á·�
maintaining the pipeline.

­»¸�Å¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº�Â¹�Å¸¶Ç¼è¸ÅÆ�¶´Á�ÃÂÇ¸ÁÇ¼´¿¿Ì�ÆÈÃÃÂÅÇ�Ç»¸�¸´Å¿Ì�
¼·¸ÁÇ¼è¶´Ç¼ÂÁ�Â¹�¼ÆÆÈ¸Æ�Ê¼Ç»�Ç»¸�Å¸¶Ç¼è¸ÅÆ��­»¼Æ�´¿¿ÂÊÆ�¹ÂÅ�´ÁÌ�ÃÂÇ¸ÁÇ¼´¿�Å¼Æ¾Æ�Â¹�
¿¸´¾´º¸Æ�ÇÂ�µ¸�´··Å¸ÆÆ¸·�ÆÊ¼ì¿Ì��Ç»¸Å¸µÌ�Å¸·È¶¼Áº�¿¸´¾´º¸Æ�´Á·�Ç»¸�´ÆÆÂ¶¼´Ç¸·�
GHG emissions. It can also identify issues with ground beds, wiring (broken 
wires) and shorts on the pipeline.

©Å¼À´ÅÌ��æ¸¶ÇÆ

 ¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ
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§Â�·¼Å¸¶Ç�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·«¸µÂÈÁ·��æ¸¶ÇÆ

This technology does not appear to create other outsized or irreparable 
environmental or social impacts.

­Å´·¸�¨æÆ�ÂÅ� 
§¸º´Ç¼É¸��æ¸¶ÇÆ

The embodied carbon emissions of the sensors and IoT devices, which is 
assumed to be minimal.

Carbon Burden  
from the Enabling 
Technology

­»¸�Æ¶ÂÃ¸�¹ÂÅ�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¶ÂÉ¸ÅÆ�Ç»¸�·¼æ¸Å¸Á¶¸�¼Á�ÇÅ´É¸¿�¸À¼ÆÆ¼ÂÁÆ�µ¸ÇÊ¸¸Á�
Ç»¸�¼ÁÆÃ¸¶Ç¼ÂÁ�Â¹�Ã¼Ã¸¿¼Á¸�Å¸¶Ç¼è¸ÅÆ�Ê¼Ç»�´Á·�Ê¼Ç»ÂÈÇ�Å¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº�

 Scope

Savings were calculated on a yearly basis, even though in-person inspections 
occur each month without remote monitoring and once a year with remote 
monitoring.

The functional unit for the carbon emissions reduction is metric tons CO2e per 
Å¸¶Ç¼è¸Å�¹ÅÂÀ�Å¸·È¶¸·�À´¼ÁÇ¸Á´Á¶¸�ÇÅ¼ÃÆ�Ã¸Å�Ì¸´Å�

Timeframe

Functional Unit
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The GHG emissions reductions were calculated by comparing the emissions 
associated with the number of inspections and the associated travel per year 
with and without remote monitoring. The distance travelled without remote 
monitoring was estimated by taking an average driving distance between each 
Å¸¶Ç¼è¸Å�´Á·�´ÆÆÈÀ¼Áº�Ç»´Ç�¸´¶»�Å¸¶Ç¼è¸Å�Á¸¸·Æ�ÇÂ�µ¸�¼ÁÆÃ¸¶Ç¸·�¼Á�Ã¸ÅÆÂÁ�ÂÁ¶¸�
per month. While PHMSA requires in-person inspections every two months 
if there is no remote monitoring, we’ve assumed a trip every month based 
on interviews with pipeline operators. The distance travelled with remote 
ÀÂÁ¼ÇÂÅ¼Áº�Ê´Æ�¸ÆÇ¼À´Ç¸·�µÌ�´ÆÆÈÀ¼Áº�Ç»´Ç�¸´¶»�Å¸¶Ç¼è¸Å�ÂÁ¿Ì�Á¸¸·Æ�ÇÂ�µ¸�
inspected in-person once per year, per PHMSA requirements.

­»¸�·¼æ¸Å¸Á¶¸�¼Á�·¼ÆÇ´Á¶¸Æ�·Å¼É¸Á�Ê´Æ�Ç»¸Á�¶ÂÁÉ¸ÅÇ¸·�¼ÁÇÂ�¶´ÅµÂÁ�Æ´É¼ÁºÆ�ÈÆ¼Áº�
the truck emission factor from BEIS 2019.

Methodology

• Emission factor of a large diesel car: 0.4177 kgCO2e/mile

���É¸Å´º¸�·Å¼É¼Áº�·¼ÆÇ´Á¶¸�µ¸ÇÊ¸¸Á�Å¸¶Ç¼è¸ÅÆ�����À¼¿¸Æ

���É¸Å´º¸�ÁÈÀµ¸Å�Â¹�Å¸¶Ç¼è¸ÅÆ�É¼Æ¼Ç¸·�Ã¸Å�·´Ì���!��´É¸Å´º¸�Â¹�������

���É¸Å´º¸�·¼ÆÇ´Á¶¸�µ¸ÇÊ¸¸Á�Å¸¶Ç¼è¸ÅÆ�����À¼¿¸Æ

��§ÈÀµ¸Å�Â¹�¼ÁÆÃ¸¶Ç¼ÂÁÆ�Ã¸Å�Å¸¶Ç¼è¸Å�Ã¸Å�Ì¸´Å�Ê¼Ç»ÂÈÇ�Å¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº����

��§ÈÀµ¸Å�Â¹�¼ÁÆÃ¸¶Ç¼ÂÁÆ�Ã¸Å�Å¸¶Ç¼è¸Å�Ã¸Å�Ì¸´Å�Ê¼Ç»�Å¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº����

Key Assumptions

• Potential reductions in emissions from a reduction in pipeline leakages.

• Embodied and in-use emissions of the monitoring devices, data communication. 
and data processing. This is considered negligible compared to the overall energy 
use of the maintenance trips.

 Exclusions
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��«¸¶Ç¼è¸Å�´Á·�Å¸ÀÂÇ¸�ÀÂÁ¼ÇÂÅ¼Áº�Æ¸ÁÆÂÅÆ�·´Ç´�ÃÅÂÉ¼·¸·�µÌ�¨ÀÁ¼¦¸ÇÅ¼Ë

• BEIS. Truck emission factor. Retrieved from https://www.gov.uk/government/
publications/greenhouse-gas-reporting-conversion-factors-2019

• US pipeline network.  Retrieved from https://www.phmsa.dot.gov/faqs/general-
pipeline-faqs

• EPA equivalencies. Retrieved from https://www.epa.gov/energy/greenhouse-
gases-equivalencies-calculator-calculations-and-references

 Data Sources

­»¸�Å¸ÆÈ¿Ç�Â¹�Å¸ÀÂÇ¸¿Ì�ÀÂÁ¼ÇÂÅ¼Áº�Å¸¶Ç¼è¸ÅÆ�´¶ÅÂÆÆ�Ç»¸�Ã¼Ã¸¿¼Á¸�Á¸ÇÊÂÅ¾�¿¸´·Æ�
to total carbon savings of 0.1 tCO2¸�Ã¸Å�Å¸¶Ç¼è¸Å�Ã¸Å�Ì¸´Å���ËÇÅ´ÃÂ¿´Ç¼Áº�Ç»¼Æ�
to 10% of the US pipeline network would lead to 2,548 tCO2e carbon savings       
per year.

As there are many factors impacting the reduction in methane emissions from 
Ã¼Ã¸¿¼Á¸�¼Á¹Å´ÆÇÅÈ¶ÇÈÅ¸�¼Ç�¼Æ�É¸ÅÌ�·¼ï¶È¿Ç�ÇÂ�¶Â¿¿¸¶Ç�·´Ç´�´Á·�´ÆÆ¸ÆÆ�Ç»¸�¼ÀÃ´¶Ç�Â¹�
remote monitoring on the reduction in methane emissions. 

Carbon Abatement 
Factor

Lessons Learned
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THE CHALLENGES OF 
WOOD PALLETS 

• Financial and environmental 

costs of pallet disposal and 

replacement when no longer 

useful 

• Food and consumer safety 

issues from porous surfaces 
• Warehouse safety hazards 

from wood shards and nails  

• Supply chain inefficiency from 

broken or lost pallets 

AT&T has a goal – our “10x” goal – to enable carbon savings for our customers that is 10 times 
the footprint of our own operations by 2025. To meet this goal, we are engaging with 
customers and technology partners to implement and scale up carbon-saving solutions. 
Through this process, we are publishing a series of case studies and concepts to share our 
progress and learning. 10x case studies will discuss and quantify the carbon benefits of using 
AT&T technology to improve efficiency. In order to be included in the evaluation of progress 
toward our 10x goal, AT&T technology must play a fundamental role. To discover more about 
our goals, understand how we’ll track our progress, and see status updates and case studies 
like this, visit AT&T’s Connect to Good website. 

AT&T 10x Case Study: 
Unlocking the Potential of Connected, Reusable Pallets 

 

The Challenge: Antiquated Pallets in the Modern Supply Chain 

Every day, billions of goods—from bananas to cell 
phones—move through complex supply chains to 
destinations around the world. At some point in the 
chain, the majority of those goods depend on a 
shipping pallet. As unassuming as they might seem, 
shipping pallets once revolutionized how goods move 
around the world and facilitated enormous growth in 
global commerce. Today, there are approximately 10 
billion1 of these typically wooden pallets worldwide. 
However, despite their benefits to trade, wooden 
pallets present a variety of challenges for businesses 
and the environment (see box at right). In a modern 
supply chain with automated warehouses, digital-
enabled logistics, and higher standards for food, 
employee, and consumer safety, the wooden pallet 
has not evolved to keep pace. 

More durable, reusable pallets made from composite materials address many of these challenges 
while also reducing pallet height, weight2 and repair and replacement frequency. However, they are 
manufactured from advanced materials, making them cost more to produce. The ability for pallet 
users to effectively rent these durable pallets from a pool of pallets – called pallet pooling - 
eliminates the need for high up-front capital investment. Reusable, pooled pallets provide solutions 
to some traditional pallet challenges, but they fail to address one key problem: expensive pallet loss. 
The ability to effectively track pallets and control loss rates could stimulate widespread adoption of 
durable pallets and kick in their associated benefits. 

                                                                    
1 http://packagingrevolution.net/will-pallets-be-the-biggest-application-for-the-internet-of-things/ 
2 Compared to pallets of the same strength. 
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The Solution: AT&T Connectivity Unlocks Potential of Reusable Pallets 

Internet of Things technology connects objects to the internet, and provides the loss prevention 
necessary to make reusable modern pallets financially competitive in today’s complex supply chain. A 
connected pallet unlocks the benefits of reusable pallets by empowering users to maintain 
oversight of inventory to prevent loss and by obtaining new data from segments of the supply chain 
that were previously invisible.  
 
This connectivity changes the economics of reusable pallets, enabling more widespread 
adoption which, in turn, generates significant financial and environmental benefits. Reusable, 
connected pallets allow users to reduce fuel consumption (composite pallets are typically lighter and 
have a lower profile than wooden pallets), decrease wood waste from broken pallets, and decrease 
the amount of raw materials required to produce replacement pallets by reducing the average 
number of pallets that are lost or broken each trip. With connectivity, users can track pallets in the 
supply chain as they move from one location to another, dramatically reducing the risk of loss, and 
the costs and time associated with locating or replacing missing pallets. Meanwhile, supply chain 
operators benefit from new information about how pallets and inventory move through multiple, 
interrelated supply chains. This combination of elements creates a business model in which a 
connected, reusable pallet can be used 162 times3 before it reaches end of life, resulting in a per 
trip cost up to 20% lower than non–reusable alternatives.4 
 
 
 
 
 
 

                                                                    
3 Based on comparative life cycle assessment (LCA) of wood and composite pallets that was independently carried out by Pure 
Strategies for RM2 and critically peer reviewed.   
4 Based on RM2 analysis of supply chain models and costs. 
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Implementation: AT&T Provides Connectivity for RM2 Reusable Pallets 

New reusable, highly durable pallets are 
entering the market, including the 
BLOCKPal™ pallet from RM2. AT&T is 
working with RM2 to embed an Internet 
of Things (IoT) based track and trace 
solution in every BLOCKPal pallet. This 
solution, called RM2ELIoT, pairs RM2’s 
reusable pallet with AT&T’s LTE-M low-
power wide-area network, enabling 
longer battery life (expected up to 10 
years) and better wireless coverage in 
difficult areas where pallets are often 
found: deep inside buildings, in below-
ground storage areas, and on trailers, 
trains, and trucks. Together, RM2 and 
AT&T have created a model that lowers 
the final financial hurdle to reusable pallet 
adoption.  
 
The BLOCKPal is made from robust, advanced composite materials making each pallet consistent in 
size and weight, and stronger and more durable than wooden pallets. The BLOCKPal meets ANSI, FM 
Global, and ISO standards for food safety5 and is built to withstand multiple trips. The BLOCKPal is 
assembled piece by piece allowing for repairs that extend its usefulness far beyond a traditional 
wood pallet, creating significant lifecycle advantages. 
 

Sustainability Impact Overview 

By overcoming the financial hurdles that deter widespread adoption, connectivity unlocks the full 
economic and environmental potential of reusable pallets. In a fully independent peer-reviewed Life 
Cycle Analysis (LCA), the BLOCKPal reduced water pollution, greenhouse gas emissions, and energy 
use when compared to wooden pallets on a per-trip basis.6  
 
Widespread adoption of connected reusable pallets – particularly by large retailers and logistics 
providers that interact with thousands of pallets a day – could meaningfully reduce greenhouse gas 
emissions and other negative environmental impacts while increasing resource efficiency and 
lowering lifecycle costs. As companies around the world continue to set more ambitious 
sustainability targets, BLOCKPal and RM2ELIoT can provide new tools for reducing resource use and 
environmental impacts, while sustaining economic gain. 
 

                                                                    
5 ISO 8611 & ASTM 1185 Standards. It is approved and accredited to the FM Global 4996 Approval Standard for Classification of 
Idle Plastic Pallets as Equivalent to Wood Pallets. 
6 LCA conducted by Pure Strategies, in accordance with ISO 14040-14044 Standards. 

Average Trips Before Repair or 
Replacement 
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COMBINING RM2 BLOCKPal WITH AT&T CONNECTIVITY HAS THE POTENTIAL TO: 

1. Change the financial model of shipping pallets, enabling the business case for switching 
to durable pallets and reducing negative environmental impacts across the value chain.  

2. Enable customers to gain increased visibility into and control over their logistics and 
inventory management. 

 

RM2 International S.A. specializes in pallet development, manufacture, supply, and 
management. The goal is to establish a leading presence in global pallet supply and improve 
the supply chain of manufacturing and distribution businesses. We are doing this through the 
effective and efficient use and management of composite pallets. It is quoted on the AIM 
market of the London Stock Exchange under the symbol RM2.L. To move it better, visit 
www.rm2.com  
 

       

If a company managing one million 
wooden pallet trips per year were to fully 
implement BLOCKPal pallets equipped 
with RM2ELIoT connectivity, that company 
could reduce emissions by 640 metric 
tons of CO2e every year. That’s 
equivalent to: 

Increasing Efficiency in Logistics 

One BLOCKPal pallet can replace four 
traditional wooden pallets. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

  

This increases vehicle fill, resulting in: 
 
 

Carbon Impact Measurement 
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Carbon Trust and BSR collaborated with AT&T in the development of a methodology to measure the 
carbon benefits of AT&T’s technology.  The details of the methodology can be found on the AT&T 
Connect to Good website.  Here is a summary of the analysis: 
 
The carbon abatement from the use of connected pallets relies on a comparative Life Cycle 
Assessment (LCA) of wood and composite pallets.  This study was independently carried out by Pure 
Strategies for RM2 and was critically peer reviewed.  A summary of the study is available at RM2’s 

website: http://rm2.com/sustainability/.  The study covers a range of environmental impact 
categories, however, the focus for this case study is on the carbon impacts. Data and assumptions 
used in the LCA study are based on RM2 data, independent testing, and assumptions from a previous 
LCA study performed by Franklin Associates for CHEP.7   
 
 

Description	of	the	enabling	
technology 

AT&T connectivity enables traceability of the pallets, reducing 
pallet losses.  This enables a business model supporting higher 
value pallets that are lighter in weight, more durable, and can 
withstand greater load capacity. 

Impact Category This case study focuses on carbon impacts. The LCA study more 
broadly covers carbon and other environmental impacts. 

Materiality The impact of connected pallets both reduced carbon emissions 
and enabled new sustainable business models. 

Attribution of Impacts The carbon savings described in this case study are a result of the 
design and manufacture of the RM2 BLOCKPal, combined with the 
use of AT&T’s IoT technology. Both AT&T and RM2 play a 
fundamental role in enabling the environmental benefits of the 
RM2ELIoT asset management technology solution. 

Relationship to Systems This connectivity-enabled product has the ability to impact the 
current logistics and shipping system by creating new financial 
models for reusable pallets and creating increased visibility to 
asset tracking, enabling the potential to drive greater efficiency. 

  

                                                                    
7 Franklin Associates: A division of ERG. (2009). Life cycle inventory of three pallet systems: Peer-reviewed final report (detailed 
executive summary). Prairie Village, KS: Franklin Associates: A division of ERG.   

Carbon Impact Methodology 
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ENABLING AND REBOUND EFFECTS 

Primary Effects 

Carbon savings are produced from reduced fuel used to transport 
the pallets.  This is mainly due to the lower weight and height of 
the composite pallet compared to the wooden pallet.  As the 
composite pallets are more durable than the wooden pallets, they 
last much longer and can withstand supply chains that take a toll 
on traditional wooden pallets. Additionally, due to the ability to 
track the pallets, the pallet loss is reduced. 

Secondary Effects 

The greater load carrying capacity of the composite pallets allows 
additional product to be carried per load, further reducing the 
number of trips.  This additional benefit was not included in the 
study as the range and variety of products carried make it 
impracticable to model. 
 
Similarly, there are other environmental benefits because of 
reduced damage to products transported by the composite 
pallets.  These were also not included in the study because of the 
complexities of this modeling process. 

Rebound Effects No rebound effects were identified. 

Trade-Offs or Negative 
Effects 

This technology does not appear to create other outsized or 
irreparable environmental or social impacts. 

Carbon burden from the 
enabling technology 

The embodied carbon emissions associated with the raw materials 
and manufacturing of the composite pallets is higher than for the 
wooden pallets. This is included in the overall results of the LCA 
study.  

CARBON ABATEMENT CALCULATION 

Scope 

The scope of the LCA study is the full life cycle of the pallets 
including raw materials, manufacturing, distribution, use, and end-
of-life (EOL).  The study compares a composite block pallet with a 
wood block pallet. 

Timeframe The LCA study was performed in 2014. 

Functional Unit 

The functional unit used in the LCA study was for 100,000 pallet 
trips. In order to apply the result to the number of pallets enabled 
by AT&T, the results are also expressed in this case study using a 
functional unit of a single composite pallet. 
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Methodology 

The LCA study covered the cradle-to-grave life cycle of the 
RM2 composite pallet and a typical wood block pallet. The life 
cycle was divided into the following stages:  
 

Material Production: The acquisition of raw materials such as 
silica and wood, and the processing of raw materials into 
intermediate materials used in the pallets, such as glass fiber, 
and lumber. 
Component Manufacturing: The manufacture of pallet 
components that are purchased by the pallet manufacturers, 
such as screws, nails, and leg inserts.  
Component Transport: The transportation of materials (i.e. 
glass fiber roving, lumber) and components (screws, nails) to 
the manufacturing facility.  
Pallet Manufacturing: The manufacturing and final assembly 
of the pallets.  
Distribution: Transportation of the finished pallet to the initial 
customer or user.  
Use – Loaded: The transportation of the pallet during use when 
it is loaded with product.  
Use – Disposal of Lost Pallets: The disposal of pallets that are 
lost during use.  
Use – Repair: The repairing of damaged pallets.  
Use – Backhaul: The transportation of the pallet during use 
when it is not loaded with product (e.g., transport to the service 
center and/or the next user).  
End of life (EOL): Transport to landfill of non-recycled pallets at 
end of useful life.  
 

Removals and emissions of biogenic carbon from the wood pallets 
were excluded from the study (taking a net “carbon neutral” 
approach for biogenic carbon). Sequestration (storage of carbon) 
for the pallets is likely to be minimal, and end-of-life emissions 
from the wood are considered to be balanced by the CO2 
absorbed by the trees during their life. 
 
To understand the impact of different methodologies and system 
boundaries on the results, a sensitivity analysis was carried out as 
part of the LCA study. This analysis indicated that no revisions to 
the methodology or system boundary were required. 

 
  



 

June 23, 2017 
© 2016 AT&T Intellectual Property. All rights reserved. AT&T and the Globe logo are registered trademarks of AT&T Intellectual Property. 

Page 8 

AT&T 10x Case Study: Unlocking the Potential of Connected, Reusable Pallets 

Key Assumptions 

Key assumptions and data parameters used in the LCA study were 
as follows: 

§ Pallet weight: 22.2 kg (composite)8, 29.5 kg (wood) 
§ Number of lifetime trips per pallet: 162 (composite), 30 (wood) 
§ Loss rate of pallets per trip: 0.5% (composite), 2% (wood) 
§ Number of pallets required for 100,000 pallet trips:  

899 (composite), 4400 (wood) 
§ Distance from pallet manufacturer to first user: 600 miles 
§ Distance from user to distribution center: 525 miles 
§ Distance to next user: 100 miles. (For the wood pallet this is modeled 

as two transport legs of 50 miles via a service center) 
§ Distance to landfill for disposal of pallets: 30 miles 

Exclusions 

§ Products that the pallet delivers in the use stage 
§ Carbon sequestration from wood used for wood pallets 
§ Recycling of pallets at EOL 
§ Biogenic emissions from wood at its EOL 

Data Sources 

§ LCA study conducted by Pure Strategies for RM2 
§ RM2 primary data 
§ Independent pallet use testing 
§ LCA study performed by Franklin Associates (2009) 

RESULTS 

Carbon Abatement 
Factor 

The result of the LCA study is 64 metric tons CO2e avoided per 100,000 
pallet trips. 
Dividing this figure by the number of composite pallets (899) required 
for 100,000 trips gives 71.6 kg CO2e avoided per composite pallet over 
its lifetime. 

Lessons Learned 

This case study utilized the work of the LCA from Pure Strategies and 
evaluated the role that connectivity can play in enabling the impacts 
identified in the LCA.  An important lesson learned was to utilize 
existing, credible research to understand existing opportunities.   

 

                                                                    
8 The LCA study did not include the weight of the RM2ELIoT tracking device, which weighs about 150-200 grams. Changes to 
pallet design since the time of the LCA and RM2ELIoT device life cycle have not been included in the scope of the case study. 
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ChargePoint uses AT&T connectivity to help businesses scale access 
to electric vehicle (EV) charging stations and reduce greenhouse gas 
emissions 

AT&T 10x Case Study:
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Summary 
There are many reasons for a business to consider installing electric 

vehicle (EV) charging stations: gaining customers, attracting talent, 

retaining employees, and supporting the transition to a low-carbon 

economy. Since 2007, ChargePoint has been helping businesses do just 

that by creating an integrated, smart EV charging network to help get 

people and goods moving on electric power.

Recognizing that an integrated experience is critical, whether you’re an 

EV driver or a business operating the charging stations, ChargePoint 

has worked with AT&T to use dependable and highly secure Internet of 

Things (IoT) connectivity at many of their charging stations, providing 

useful and timely information to station operators and EV drivers alike.

By providing EV charging, a business becomes a part of the fueling 

network of the future, helping to reduce greenhouse gas (GHG) 

emissions in the emissions-intensive transportation sector. As of 

March 2020, ChargePoint used AT&T connectivity at around 37,000 

stations, enabling their customers to avoid the use of over 15.5 million 

gallons of gasoline, which is equivalent to almost 138,000 metric tons 

of CO
2
e avoided.1 2

AT&T 10x Case Study:
ChargePoint uses AT&T connectivity to help businesses scale access to electric vehicle (EV) charging stations 
and reduce greenhouse gas emissions

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 for our customers 10x the footprint of our operations by the end of 2025. 

­Â�À¸¸Ç�Ç»¼Æ��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�¶ÂÀÃ´ÁÌ��°¸ÔÅ¸�´¿ÆÂ�ÊÂÅ¾¼Áº�
with our customers and technology partners to implement and scale carbon-saving solutions. This case 

ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�
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. 
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Background: Electric vehicles and EV 
charging help drive a sustainable future  
­»¸�Æ»¼ì�ÇÂ��¯�ÇÅ´ÁÆÃÂÅÇ¼ÂÁ�¶´Á�Ã¿´Ì�´Á�¼ÀÃÂÅÇ´ÁÇ�ÅÂ¿¸�¼Á�

transitioning to a low-carbon economy.  Because electric 

vehicles are fueled by electricity rather than fossil fuels, EVs 

typically produce fewer lifecycle emissions compared to 

conventional vehicles. As more renewable energy such as wind 

and solar power is added to the electricity grid, EVs will run on 

a higher percentage of renewable energy, making it cleaner 

than in years prior. The bottom line is that driving an  

EV is good for the environment.3

And while EV sales are still a small fraction of car sales in the U.S., EV sales in 2018 were up 81% over the previous year.4 

�Á·�´Æ�ÀÂÅ¸�´ÈÇÂÀ´¾¸ÅÆ�½Â¼Á�Ç»¸��¯�À´Å¾¸Ç��Ç»¸�Ê¼·¸Å�Å´Áº¸�Â¹�ÂÃÇ¼ÂÁÆ�´Ç�·¼æ¸Å¸ÁÇ�ÃÅ¼¶¸�ÃÂ¼ÁÇÆ�ÆÈºº¸ÆÇ�Ç»´Ç�Ç»¸�

¸¿¸¶ÇÅ¼è¶´Ç¼ÂÁ�Â¹�¶´Å�ÇÅ´ÁÆÃÂÅÇ´Ç¼ÂÁ�Ê¼¿¿�ÁÂÇ�ÂÁ¿Ì�¶ÂÁÇ¼ÁÈ¸��µÈÇ�´¶¶¸¿¸Å´Ç¸�ÂÉ¸Å�Ç»¸�Á¸ËÇ�¹¸Ê�Ì¸´ÅÆ���¼Á´¿¿Ì��Ç»¸�´·É¸ÁÇ�Â¹�

´ÈÇÂÁÂÀÂÈÆ�É¸»¼¶¿¸Æ�ÂÉ¸Å�Ç»¸�Á¸ËÇ�¶ÂÈÃ¿¸�Â¹�·¸¶´·¸Æ�¼Æ�¸ËÃ¸¶Ç¸·�ÇÂ�¹ÈÅÇ»¸Å�´¶¶¸¿¸Å´Ç¸�¸¿¸¶ÇÅ¼è¶´Ç¼ÂÁ��»¸¿Ã¼Áº�Å´Ã¼·¿Ì�

decarbonize the transportation sector.5

�ÂÀÃ´Á¼¸Æ�´Å¸�´¿ÆÂ�¹¸¸¿¼Áº�Ç»¸�ÃÅ¸ÆÆÈÅ¸�ÇÂ�¼Á¶¿È·¸��¯�¶»´Åº¼Áº�´Æ�Ã´ÅÇ�Â¹�Ç»¸¼Å�ÆÈÆÇ´¼Á´µ¼¿¼ÇÌ�¸æÂÅÇÆ�

• Employees – More and more employees expect their workplace to be socially and environmentally conscious. In   

 fact, 92.1% of millennials believe working for an environmentally and socially responsible company is important,6   

 and EV charging is a clear and visible commitment to sustainability.

• Customers – Having a brand that is associated with sustainability can boost reputation and sales with customers.   

 Research reveals that a third of consumers are now buying from brands based on their social and environmental   

 impact.7

• Investors – As investors like BlackRock8 raise the pressure on businesses to adopt practices to reduce risks    

 of climate change, a commitment to providing EV charging stations provides an opportunity for companies to   

 take meaningful action to address climate change. In fact, at the end of 2018, there were 68 stock exchanges that   

 had environmental listing requirements.9
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The Challenge: Finding the right EV charging 
solution that will scale with your business needs
�Å¼É¼Áº�´Á�¸¿¸¶ÇÅ¼¶�É¸»¼¶¿¸�¼Æ�·¼æ¸Å¸ÁÇ�¶ÂÀÃ´Å¸·�ÇÂ�´�ÇÅ´·¼Ç¼ÂÁ´¿�º´Æ�¶´Å��

Whether you’re a station operator or an EV driver, a networked solution 

is important to the EV experience. 

A standalone, non-networked charger is not connected to a network, 

so there’s no way for drivers to know if their EV was unplugged or 

stopped charging for some reason. That means drivers could return 

ÇÂ�Ç»¸¼Å��¯Æ�´Á·�èÁ·�Ç»¸¼Å�¶´Å�·¼·�ÁÂÇ�¶»´Åº¸�ÆÈï¶¼¸ÁÇ¿Ì�¹ÂÅ�Ê»´Ç¸É¸Å�

reason, creating a bad driver experience. 

Networked or “smart” charging solutions are connected to a network 

ÆÂ�Ç»¸Ì�¶´Á�Âæ¸Å�´·É´Á¶¸·�¹¸´ÇÈÅ¸Æ�´Á·�º¸Ç�ÈÃ·´Ç¸Æ�Å¸ÀÂÇ¸¿Ì��­»¸�

µ¸Á¸èÇÆ�Â¹�Á¸ÇÊÂÅ¾¸·�¶»´Åº¼Áº�À´¾¸�¼Ç�´�µ¸ÇÇ¸Å�¶»Â¼¶¸�Ç»´Á�ÁÂÁ�

networked charging for businesses and EV drivers alike. 

The Solution: ChargePoint uses AT&T IoT to enable networked EV  
charging, making EV management easy
ChargePoint recognizes the need to help businesses meet the demand for charging stations so they are working with 

¼ÁÁÂÉ´Ç¼É¸�¶ÂÀÃ´Á¼¸Æ�¿¼¾¸��­�­�ÇÂ�´¶¶¸¿¸Å´Ç¸�Ç»¸�¹ÈÇÈÅ¸�Â¹�¸¿¸¶ÇÅ¼è¸·�ÇÅ´ÁÆÃÂÅÇ´Ç¼ÂÁ�´Á·�¹ÈÅÇ»¸Å�Å¸·È¶¼Áº�ºÅ¸¸Á»ÂÈÆ¸�

º´Æ�¸À¼ÆÆ¼ÂÁÆ�ÊÂÅ¿·Ê¼·¸���ÅÂÀ�Ç»¸�É¸ÅÌ�µ¸º¼ÁÁ¼Áº���»´Åº¸©Â¼ÁÇ�Å¸´¿¼Í¸·�Ç»´Ç�¸É¸ÅÌÇ»¼Áº�Á¸¸·Æ�ÇÂ�µ¸�µÈ¼¿Ç�ÂÁ�Ç»¸�Á¸ÇÊÂÅ¾�

in order to provide scale, quality and service.

“Since its inception in 2007, ChargePoint’s mission has been to make the 
transition to electric mobility as easy as possible, providing high quality 

charging experiences at every touchpoint. With more than 37,000 places to 
charge on AT&T’s network alone, their technology enables the continued 
ÅÂ¿¿ÂÈÇ�Â¹�ÆÀ´ÅÇ�¶»´Åº¼Áº�Ç»´Ç�µ¸Á¸èÇÆ�µÈÆ¼Á¸ÆÆ¸Æ��ë¸¸ÇÆ�´Á·�·Å¼É¸ÅÆ�´¿¼¾¸�×

� ���Â¿¿¸¸Á�£´ÁÆ¸Á���»¼¸¹�¦´Å¾¸Ç¼Áº�¨ï¶¸Å���»´Åº¸©Â¼ÁÇ
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By integrating highly secure and dependable IoT connectivity into their charging stations, ChargePoint can provide the 

fundamental services needed to make charging stations work. In particular, the remote control and monitoring enabled by 

AT&T IoT adresses several important needs:

• �¿¿ÂÊÆ�Å¸ÀÂÇ¸�ÆÂìÊ´Å¸�¶ÂÁèºÈÅ´Ç¼ÂÁ�¶»´Áº¸Æ

• Provides monthly reports and detailed quarterly reports of the station’s performance metrics

• Enables proactive dispatch of station repair technicians when required

• ©ÅÂ¶¸ÆÆ¸Æ�èÁ´Á¶¼´¿�ÇÅ´ÁÆ´¶Ç¼ÂÁÆ�

• ¦ÂÁ¼ÇÂÅÆ�ÆÇ´Ç¼ÂÁ�¸ï¶¼¸Á¶Ì�� ±#�ÇÂ�¼ÀÃÅÂÉ¸�ÄÈ¸È¸�À´Á´º¸À¸ÁÇ 

These smart capabilities are part of the reason that ChargePoint is leading the transition to an electric vehicle future. In 

particular, ChargePoint:

• Provides an integrated EV charging experience for businesses and drivers across every touch point and for every  

 use case.

• �¸Æ¼ºÁÆ��·¸É¸¿ÂÃÆ�´Á·�À´ÁÈ¹´¶ÇÈÅ¸Æ�¶ÂÀÃ¿¸Ç¸��¼ÁÇ¸ºÅ´Ç¸·�¶»´Åº¼Áº�ÆÇ´Ç¼ÂÁÆ�´Á·�ÆÂìÊ´Å¸�ÆÂ¿ÈÇ¼ÂÁÆ�

• Delivers a top-rated mobile app and award-winning services and support.

 
Sustainability Impact: Charging station data via AT&T IoT unlocks  
potential for expansion
As more companies make sustainability a core piece of their 

business, tracking and reporting of environmental impacts will 

grow more important. When more businesses become part of 

the new fueling network of the future by adding ChargePoint EV 

charging stations, IoT-enabled reporting will make it possible for 

an organization to measure and monitor the progress they are 

making toward their sustainability goals.

If current growth continues and ChargePoint is able to provide 

127,000 charging stations that utilize the AT&T IoT network by 

2025, and the average usage of those stations is consistent with 

the usage they’re seeing today (a conservative assumption given 

the expected increase in EV drivers), AT&T IoT will enable GHG 

emissions reductions of an estimated 537,000 metric tons of CO
2
e 

in 2025. This is equivalent to:

10
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Applying the 10x Carbon Impact Methodology 
�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�

AT&T’s technology. The details of the methodology can be found on the AT&T 10x website. The table below summarizes 

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

AT&T’s IoT connectivity enables the remote control and monitoring of 

�»´Åº¸©Â¼ÁÇÔÆ�Á¸ÇÊÂÅ¾�Â¹��¯�¶»´Åº¼Áº�ÆÇ´Ç¼ÂÁÆ��¬Ã¸¶¼è¶´¿¿Ì��Ç»¼Æ�´¿¿ÂÊÆ�¹ÂÅ�
Å¸ÀÂÇ¸�ÆÂìÊ´Å¸�ÈÃ·´Ç¸Æ�´Á·�¸Á»´Á¶¸À¸ÁÇÆ��ÃÅÂÉ¼·¸Æ�ÀÂÁÇ»¿Ì�´Á·�ÄÈ´ÅÇ¸Å¿Ì�
reports of the station’s performance metrics, enables proactive dispatch of 

ÆÇ´Ç¼ÂÁ�Å¸Ã´¼Å�Ç¸¶»Á¼¶¼´ÁÆ�Ê»¸Á�Å¸ÄÈ¼Å¸·��ÃÅÂ¶¸ÆÆ¸Æ�èÁ´Á¶¼´¿�ÇÅ´ÁÆ´¶Ç¼ÂÁÆ��´Á·�
ÀÂÁ¼ÇÂÅÆ�ÆÇ´Ç¼ÂÁ�¸ï¶¼¸Á¶Ì�� ±#�ÇÂ�¼ÀÃÅÂÉ¸�ÄÈ¸È¸�À´Á´º¸À¸ÁÇ��­»¼Æ�¶Å¸´Ç¸Æ�
an integrated EV charging experience for businesses and drivers, providing both 

with useful and timely information and support services, facilitating the overall 

transition towards more sustainable forms of transport..

Description of the 
Enabling Technology

This case study focuses on the carbon impact of IoT connected EV charging 

stations.
Impact Category

The carbon savings detailed in this case study are a result of ChargePoint’s 

charging stations, combined with the use of AT&T’s IoT technology, which together 

overcome barriers to EV charging station installation by enabling the development 

Â¹�Ç¸¶»ÁÂ¿ÂºÌ�Ã¿´Ç¹ÂÅÀÆ�´Á·�Á¸Ê�èÁ´Á¶¼Áº�ÃÅÂºÅ´ÀÆ�Ç»´Ç�»¸¿Ã�´··Å¸ÆÆ�Ç»¸�¶ÂÆÇÆ�Â¹�
installing charging stations.  Both AT&T and ChargePoint play a fundamental role in 

¸Á´µ¿¼Áº�Ç»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�Ç»´Ç�´Å¸�·¸¿¼É¸Å¸·��

Attribution of Impacts

The implementation of EV charging stations increases the use of electric 

vehicles and thereby reduces the consumption of fossil fuels and associated 

emissions.  

Materiality

AT&T connected charging stations lead to carbon savings by enabling the use 

of EV’s rather than fossil fuel vehicles.
©Å¼À´ÅÌ��æ¸¶ÇÆ
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¢Á�Ç»¸�Æ»ÂÅÇ�Ç¸ÅÀ��´�¿´Åº¸�Æ»¼ì�¹ÅÂÀ�¹ÂÆÆ¼¿�¹È¸¿�ÃÂÊ¸Å¸·�ÇÂ�¸¿¸¶ÇÅ¼¶�É¸»¼¶¿¸Æ�
might lead to a greater overall quantity of manufactured cars than would have 

otherwise been made. This may create a disuse of petrol/diesel vehicles before 

their end of life and increases emissions in manufacturing and resource use. 

«¸µÂÈÁ·��æ¸¶ÇÆ

This technology does not appear to create other outsized or irreparable 

environmental or social impacts.

­Å´·¸�¨æÆ�ÂÅ� 
§¸º´Ç¼É¸��æ¸¶ÇÆ 

The embodied carbon emissions of the sensors and IoT devices, which will be 

minimal compared with the emissions reductions.

Carbon Burden  
from the Enabling 

The scope of the case study covers all AT&T enabled ChargePoint charging 

stations in the US.
 Scope

The data in this case study covers AT&T enabled charging stations in 2019.

The functional unit for the avoided GHG emissions is expressed as metric tons 

of CO
2
e per charging station.

Timeframe

Functional Unit

An improvement in the implementation and usability of EV charging stations 

can increase the proportion of drivers using electric vehicles, reducing 

emissions derived from vehicle fossil fuel consumption. 

This increase in demand can subsequently lead to greater investment 

¼ÁÇÂ�¸ï¶¼¸ÁÇ�¸¿¸¶ÇÅ¼¶�É¸»¼¶¿¸Æ�´Á·�µ´ÇÇ¸Å¼¸Æ��»´É¼Áº�¾ÁÂ¶¾�ÂÁ�¸æ¸¶ÇÆ�¹ÂÅ�
decarbonization in other industries in the long term. 

 ¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

Carbon Abatement Calculation
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The total electricity dispensed across ChargePoint’s AT&T enabled charging 

stations, the top 3 charged vehicle models, and number of AT&T enabled 

charging stations was collected for the calendar year 2019.

• To calculate the kg CO
2
e per charging point from the electricity used by EVs, the  

kWh dispensed per charging point was multiplied by the eGrid 2018 US average  

¸¿¸¶ÇÅ¼¶¼ÇÌ����

• ��É¸Å´º¸�¾°»�À¼¿¸�Ê´Æ�¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�ÆÃ¸¶¼è¶�·´Ç´�¹ÂÅ�Ç»¸�ÇÂÃ����� �
vehicle models and information derived from various studies. This factor was  

then converted into miles/kWh.

• Total distance travelled by cars recharged, per charging point was calculated by  

multiplying the ‘kWh dispensed per charging point’ by the ‘miles per kWh’ factor.  

This distance was subsequently used to calculate the kg CO
2
e from the average  

¶´Å��ÈÆ¼Áº�´É¸Å´º¸�¶´Å�����Ã¸Å�¶»´Åº¼Áº�ÃÂ¼ÁÇ��

• ­»¸�·¼æ¸Å¸Á¶¸�µ¸ÇÊ¸¸Á�Ç»¸�ÇÊÂ�¶´¿¶È¿´Ç¸·�É´¿È¸Æ�º¼É¸Æ�ÇÂÁÆ�Â¹��¨
2
e savings 

per charging station. 

Methodology

• Assume the top 3 vehicle models are representative for all EVs using   

ChargePoint’s AT&T enabled charging stations.

• ¢¹�Ç»¸�¾°»�À¼¿¸�èºÈÅ¸�ÃÅÂÉ¼·¸·�¹ÂÅ�¸´¶»�É¸»¼¶¿¸�ÀÂ·¸¿�·¼·�ÁÂÇ�¼Á¶¿È·¸�¶»´Åº¼Áº��
losses, an average charging loss factor of 23% was assumed. These charging  

losses account for the energy lost during the AC to DC conversion and energy  

consumed in surpassing battery resistance to charging. 

Key Assumptions

• Embodied carbon emissions of the IoT connections.

��«¸µÂÈÁ·�¸æ¸¶ÇÆ�Å¸¿´Ç¸·�ÇÂ�´Á�¼Á¶Å¸´Æ¸�¼Á�Ç»¸�ÂÉ¸Å´¿¿�¸¿¸¶ÇÅ¼¶¼ÇÌ�·¸À´Á·�´Á·�´Á��
increase in emissions from EV manufacturing.

 Exclusions
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• Electricity emission factors (eGrid – https://www.epa.gov/energy/egrid)

• Greenhouse Gas Emissions from a Typical Passenger Vehicle – Tailpipe (EPA  

– https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical 

passenger-vehicle)

•  Å¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº��¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����%��°­­������«�����https://

www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-

factors-2019)

• ¾°»�À¼¿¸�èºÈÅ¸Æ�¹ÂÅ�ÇÂÃ���É¸»¼¶¿¸Æ��https://www.Ev-database.uk; https://www.

insideevs.com; https://www.fueleconomy.gov)

• Average charging losses (https://www.fueleconomy.gov/feg/atv-ev.shtml; 

https://www.researchgate.net/publication/314301528_Measurement_of_power_

loss_during_electric_vehicle_charging_and_discharging; https://ev-database.uk/

car/1106/Nissan-Leaf)

• Top 3 electric vehicles using A&T enables charging stations, kWh dispensed in 

2019 from AT&T enabled ChargePoint charging stations, total number of AT&T 

enabled stations (provided by ChargePoint)

 Data Sources

3,725 kg CO
2
e / charging point

Carbon Abatement 
Factor

Results
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AT&T 10x Case Study:

��°´Ç¸Å�Å¸¿´Ç¸·�¶ÂÆÇ�Æ´É¼ÁºÆ�¸ÆÇ¼À´Ç¸·�ÈÆ¼Áº�´É¸Å´º¸�¶ÂÆÇ�Â¹����##"�º´¿¿ÂÁ

Lowe’s Uses HydroPoint and AT&T to Reduce Water Consumption  

and Carbon Footprint

Summary:

¥ÂÊ¸ÔÆ�¼Æ�¹Â¶ÈÆ¸·�ÂÁ�Å¸·È¶¼Áº�¼ÇÆ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶Ç�Ê»¼¿¸�´¿ÆÂ�¼Á¶Å¸´Æ¼Áº�¸ï¶¼¸Á¶Ì�Â¹�¼ÇÆ�ÂÃ¸Å´Ç¼ÂÁÆ��
­Â�´··Å¸ÆÆ�Ç»¸Æ¸�´Å¸´Æ��¥ÂÊ¸ÔÆ�»´Æ�¼ÁÆÇ´¿¿¸·�¡Ì·ÅÂ©Â¼ÁÇÒ�ÆÀ´ÅÇ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ�Ç»´Ç�ÈÆ¸��­�­�
¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ��¢Â­��ÇÂ�ÂÃÇ¼À¼Í¸�¿´Á·Æ¶´Ã¸�¼ÅÅ¼º´Ç¼ÂÁ�ÂÈÇÆ¼·¸�%�%�Â¹�¼ÇÆ�ÆÇÂÅ¸Æ���´¶»�Ì¸´Å��Ç»¸�
¶ÂÁÇÅÂ¿¿¸ÅÆ�Å¸·È¶¸�Ê´Ç¸Å�ÈÆ¸�´Ç�Ç»¸Æ¸�¹´¶¼¿¼Ç¼¸Æ�µÌ�´µÂÈÇ�"!��À¼¿¿¼ÂÁ�º´¿¿ÂÁÆ��Æ´É¼Áº�¥ÂÊ¸ÔÆ�´Á�¸ÆÇ¼À´Ç¸·�
]!�À¼¿¿¼ÂÁ�¼Á�ÇÂÇ´¿�Ê´Ç¸Å�¶ÂÆÇÆ�1���¸¶´ÈÆ¸�Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�´Á·�ÃÈÀÃ¼Áº�ÈÆ¸Æ�ÆÂ�ÀÈ¶»�¸Á¸ÅºÌ��Æ´É¼Áº�
"!��À¼¿¿¼ÂÁ�º´¿¿ÂÁÆ�Â¹�Ê´Ç¸Å�´¿ÆÂ�¸æ¸¶Ç¼É¸¿Ì�Å¸·È¶¸Æ�¶ÂÀÀÈÁ¼ÇÌ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��¸À¼ÆÆ¼ÂÁÆ�µÌ�´Á�
´ÀÂÈÁÇ�¸ÄÈ´¿�ÇÂ�µÈÅÁ¼Áº�$ �Ç»ÂÈÆ´Á·�º´¿¿ÂÁÆ�Â¹�º´ÆÂ¿¼Á¸�

�­�­�µ¸¿¼¸É¸Æ�Ç¸¶»ÁÂ¿ÂºÌ�Ã¿´ÌÆ�´�¶Å¼Ç¼¶´¿�ÅÂ¿¸�¼Á�Å¸·È¶¼Áº�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ��ÆÂ�Ê¸ÔÅ¸�ÈÆ¼Áº�Ç»¸�
ÃÂÊ¸Å�Â¹�ÂÈÅ�Á¸ÇÊÂÅ¾�ÇÂ�¶Å¸´Ç¸�´�µ¸ÇÇ¸Å��ÀÂÅ¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿¿Ì�ÆÈÆÇ´¼Á´µ¿¸�ÊÂÅ¿·��°¸ÔÉ¸�Æ¸Ç�´�
��Ë�¶´ÅµÂÁ�Å¸·È¶Ç¼ÂÁ�ºÂ´¿�ÇÂ�¸Á´µ¿¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ���Ë�Ç»¸�¹ÂÂÇÃÅ¼ÁÇ�Â¹�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�µÌ�Ç»¸�
¸Á·�Â¹����!��

­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�¶ÂÀÃ´ÁÌÊ¼·¸�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ��°¸ÔÅ¸�´¿ÆÂ�
ÊÂÅ¾¼Áº�Ê¼Ç»�ÂÈÅ�¶ÈÆÇÂÀ¸ÅÆ�´Á·�Ç¸¶»ÁÂ¿ÂºÌ�Ã´ÅÇÁ¸ÅÆ�ÇÂ�¼ÀÃ¿¸À¸ÁÇ�´Á·�Æ¶´¿¸�¶´ÅµÂÁ�Æ´É¼Áº�
ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�
ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

�ÂÅ�ÀÂÅ¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�´µÂÈÇ�ÂÈÅ�ºÂ´¿Æ��ÂÈÅ�ÃÅÂºÅ¸ÆÆ��´Á·�ÇÂ�É¼¸Ê�ÀÂÅ¸�¶´Æ¸�ÆÇÈ·¼¸Æ�¿¼¾¸�Ç»¼Æ��ºÂ�
ÇÂ��­�­ÔÆ���Ë�Ê¸µÆ¼Ç¸�

Annual Savings using HydroPoint at 939 Lowe’s stores:

$5 million 650 million gallons 84 thousand 

gallons of gasoline 

(GHG equivalent)
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The Challenge: Reduce retail store environmental footprint and  
operational costs.
¥ÂÊ¸ÔÆ�ÂÃ¸Á¸·�¼ÇÆ�èÅÆÇ�»´Å·Ê´Å¸�ÆÇÂÅ¸�¼Á�§ÂÅÇ»�
�´ÅÂ¿¼Á´�¼Á��% "��¢ÇÔÆ�ÁÂÊ�´��ÂÅÇÈÁ¸Ò�!��»ÂÀ¸�
¼ÀÃÅÂÉ¸À¸ÁÇ�¶ÂÀÃ´ÁÌ�Ê¼Ç»�Ç»ÂÈÆ´Á·Æ�Â¹�
»ÂÀ¸�¼ÀÃÅÂÉ¸À¸ÁÇ�´Á·�»´Å·Ê´Å¸�ÆÇÂÅ¸Æ�¼Á�Ç»¸�
®Á¼Ç¸·�¬Ç´Ç¸Æ���´Á´·´�´Á·�¦¸Ë¼¶Â��¢Á����#��¥ÂÊ¸ÔÆ�
¸ÀÃ¿ÂÌ¸¸Æ�»¸¿Ã¸·�ÂÉ¸Å��$�À¼¿¿¼ÂÁ�¶ÈÆÇÂÀ¸ÅÆ�´�
Ê¸¸¾�èÁ·�Ç»¸�Å¼º»Ç�¸ÄÈ¼ÃÀ¸ÁÇ�´Á·�À´Ç¸Å¼´¿Æ�¹ÂÅ�
Ç»¸¼Å�ÃÅÂ½¸¶ÇÆ�2

�Æ�¸ËÃ¸ÅÇÆ�¼Á�»ÂÀ¸�¼ÀÃÅÂÉ¸À¸ÁÇ��¼Á¶¿È·¼Áº�
¿´ÊÁ�´Á·�º´Å·¸Á�¶´Å¸��¥ÂÊ¸ÔÆ�ÈÁ·¸ÅÆÇ´Á·Æ�Ç»¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶Ç�Â¹�¿´Á·Æ¶´Ã¸�¼ÅÅ¼º´Ç¼ÂÁ��
¢Ç�´¿ÆÂ�Å¸¶ÂºÁ¼Í¸Æ�Ç»´Ç�µ¸¼Áº�ÀÂÅ¸�¸ï¶¼¸ÁÇ�¼Á�
¼ÇÆ�¼ÅÅ¼º´Ç¼ÂÁ�¶´Á�¿¸´·�ÇÂ�¶ÂÆÇ�Å¸·È¶Ç¼ÂÁÆ��¥ÂÊ¸ÔÆ�
¼Æ�¹Â¶ÈÆ¸·�ÂÁ�ÃÅÂ½¸¶ÇÆ�Ç»´Ç�·Å¼É¸�¶ÂÆÇ�´Á·�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ��¸ÆÃ¸¶¼´¿¿Ì� ¡ �¸À¼ÆÆ¼ÂÁ�
´Á·�Ê´Ç¸Å�ÈÆ¸�

¥ÂÊ¸ÔÆ�Å¸¶ÂºÁ¼Í¸·�»¼º»¿Ì�¸ï¶¼¸ÁÇ�¿´Á·Æ¶´Ã¸�¼ÅÅ¼º´Ç¼ÂÁ�ÊÂÈ¿·�´··Å¸ÆÆ�Ç»ÂÆ¸�ºÂ´¿Æ�¸æ¸¶Ç¼É¸¿Ì��§ÂÇ�ÂÁ¿Ì�
·Â¸Æ�¸ï¶¼¸ÁÇ�¼ÅÅ¼º´Ç¼ÂÁ�ÂÃÇ¼À¼Í¸�Ê´Ç¸Å�ÈÆ¸��µÈÇ�¼Ç�´¿ÆÂ�»´Æ�´�»¼··¸Á� ¡ �µ¸Á¸èÇ�µ¸¶´ÈÆ¸�ÀÂÆÇ�Ê´Ç¸Å�¼Æ�
¶¿¸´Á¸·�´Á·�ÃÈÀÃ¸·�µ¸¹ÂÅ¸�¼Ç�¼Æ�ÈÆ¸·��´�ÃÅÂ¶¸ÆÆ�Ç»´Ç�¶´Á�µ¸�¸Á¸ÅºÌ�¼ÁÇ¸ÁÆ¼É¸���Æ�´�Å¸ÆÈ¿Ç��Å¸·È¶¼Áº�Ê´Ç¸Å�
ÈÆ´º¸�µÌ�ÈÆ¼Áº�´�ÀÂÅ¸�¸ï¶¼¸ÁÇ�¼ÅÅ¼º´Ç¼ÂÁ�ÆÌÆÇ¸À�´¿ÆÂ�Å¸·È¶¸Æ�¸Á¸ÅºÌ�´Á·�´ÆÆÂ¶¼´Ç¸·� ¡ �¸À¼ÆÆ¼ÂÁÆ�

­»¸��©��°´Ç¸Å¬¸ÁÆ¸�ÃÅÂºÅ´À�¸ÆÇ¼À´Ç¸Æ�Ç»´Ç�´Æ�
ÀÈ¶»�´Æ�!��Ã¸Å¶¸ÁÇ�Â¹�Ê´Ç¸Å�ÈÆ¸·�¹ÂÅ�¼ÅÅ¼º´Ç¼ÂÁ�
¼Æ�Ê´ÆÇ¸·�µ¸¶´ÈÆ¸�Â¹�¸É´ÃÂÅ´Ç¼ÂÁ��Ê¼Á·�ÂÅ�ÅÈÁÂæ�
¶´ÈÆ¸·�µÌ�¼Á¸ï¶¼¸ÁÇ�¼ÅÅ¼º´Ç¼ÂÁ�À¸Ç»Â·Æ�´Á·�
ÆÌÆÇ¸ÀÆ����«¸¶ÂºÁ¼Í¼Áº�Ç»¼Æ��¥ÂÊ¸ÔÆ�¸É´¿È´Ç¸·�
Æ¸É¸Å´¿�ÂÃÇ¼ÂÁÆ�µ¸¹ÂÅ¸�À´¾¼Áº�¼ÇÆ�·¸¶¼Æ¼ÂÁ�ÇÂ�
¼ÁÉ¸ÆÇ�¼Á�¸ï¶¼¸ÁÇ�¿´Á·Æ¶´Ã¸�¼ÅÅ¼º´Ç¼ÂÁ�

��¥ÂÊ¸ÔÆ����#�¬Â¶¼´¿�«¸ÆÃÂÁÆ¼µ¼¿¼ÇÌ�«¸ÃÂÅÇ

��»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�Æ¼Ç¸Æ�ÃÅÂ·È¶Ç¼ÂÁ�è¿¸Æ����#����·Â¶ÈÀ¸ÁÇÆ�ÊÆ�¹´¶ÇÆ»¸¸Ç�ÂÈÇ·ÂÂÅ�Ê´Ç¸Å�ÈÆ¸�¼Á�Ç»¸�ÈÆ�Ã·¹

“In 2014, we worked with our sustainability team to identify smart investments that 
ÊÂÈ¿·�¼Á¶Å¸´Æ¸�ÂÈÅ�¸ï¶¼¸Á¶Ì�Ê»¼¿¸�´¿ÆÂ�Å¸·È¶¼Áº�ÂÈÅ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶Ç�×�

– Jay Clement, Lowe’s director of facilities

half
of water used 

for irrigation is 

wasted

up to
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­»¸�¬Â¿ÈÇ¼ÂÁ��¡Ì·ÅÂ©Â¼ÁÇ�´Á·��­�­�¢Â­�ÈÆ¸�·´Ç´�ÇÂ�·Å¼É¸�¸ï¶¼¸Á¶Ì�

¡Ì·ÅÂ©Â¼ÁÇ�ÆÇÂÂ·�ÂÈÇ�´Æ�´�ÃÅ¸À¼¸Å�ÆÂ¿ÈÇ¼ÂÁ�µ´Æ¸·�ÂÁ�Ç»¸�Å¸ÆÈ¿ÇÆ�Â¹�ÀÂÅ¸�Ç»´Á��!�ÃÈµ¿¼¶�´Á·�ÃÅ¼É´Ç¸�
ÆÇÈ·¼¸Æ� ��¡Ì·ÅÂ©Â¼ÁÇ�ÈÆ¸Æ��­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ��¢Â­��Ç¸¶»ÁÂ¿ÂºÌ�Ç»´Ç�¶ÂÈÃ¿¸Æ�Ç»¸�Å¸¿¼´µ¿¸�´Á·�
Æ¸¶ÈÅ¸��­�­�Á¸ÇÊÂÅ¾�Ê¼Ç»�¬¢¦�Ç¸¶»ÁÂ¿ÂºÌ�´Á·�Ç»¸��­�­��ÂÁÇÅÂ¿��¸ÁÇ¸Å��´Á�´ÈÇÂÀ´Ç¸·�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�
À´Á´º¸À¸ÁÇ�Ã¿´Ç¹ÂÅÀ�Ç»´Ç�»¸¿ÃÆ�·¸Ã¿ÂÌ�´Á·�À´Á´º¸�¶ÂÁÁ¸¶Ç¸·�·¸É¼¶¸Æ��¢Á�µÈÆ¼Á¸ÆÆ�Æ¼Á¶¸�������
¡Ì·ÅÂ©Â¼ÁÇ�ÆÂ¿ÈÇ¼ÂÁÆ�»´É¸�ÃÅÂÉ¸Á�ÇÂ�´¶»¼¸É¸�%!�Ã¸Å¶¸ÁÇ!�Â¹�¶ÂÁÆ¸ÅÉ´Ç¼ÂÁ�ÃÂÇ¸ÁÇ¼´¿�Ê»¼¿¸�Å¸·È¶¼Áº�Ê´Ç¸Å�
ÈÆ¸�µ¸ÇÊ¸¸Á��"�Ã¸Å¶¸ÁÇ�´Á·�!%�Ã¸Å¶¸ÁÇ���­»¸Ì�´¶¶ÂÀÃ¿¼Æ»�Ç»¸Æ¸�Å¸ÆÈ¿ÇÆ�µÌ�¿¸É¸Å´º¼Áº�·¸Ç´¼¿¸·�Ê¸´Ç»¸Å�
·´Ç´�ÇÅ´ÁÆÀ¼ÇÇ¸·�ÈÆ¼Áº��­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�ÇÂ�¼·¸ÁÇ¼¹Ì�Ç»¸�ÂÃÇ¼À´¿�Ç¼À¸�´Á·�´ÀÂÈÁÇ�Â¹�Ê´Ç¸Å�Á¸¸·¸·�
¹ÂÅ�¼ÅÅ¼º´Ç¼ÂÁ��Ê»¼¿¸�¾¸¸Ã¼Áº�¿´Á·Æ¶´Ã¸Æ�´Á·�Ã¿´ÁÇÆ�»¸´¿Ç»Ì�

�´¶»�·´Ì��Ç»¸�¡Ì·ÅÂ©Â¼ÁÇ��¿¼À´Ç¸��¸ÁÇ¸Å�´Á´¿ÌÍ¸Æ�ÂÉ¸Å�$�À¼¿¿¼ÂÁ�Ê¸´Ç»¸Å�·´Ç´�ÃÂ¼ÁÇÆ�¹ÅÂÀ�´ÅÂÈÁ·�Ç»¸�
ÊÂÅ¿·��¼Á¶¿È·¼Áº�ÂÉ¸Å�!������®�¬��Ê¸´Ç»¸Å�ÆÇ´Ç¼ÂÁÆ�´Á·�»ÈÁ·Å¸·Æ�Â¹�Ç»ÂÈÆ´Á·Æ�Â¹�ÂÇ»¸Å�·´Ç´�ÆÂÈÅ¶¸Æ��
¹ÅÂÀ�´¼Å¶Å´ì�ÇÂ�Å´·¼Â�µÈÂÌÆ�´Á·�Ê¸´Ç»¸Å�Æ¸ÁÆÂÅÆ��Æ¸¸��¼ºÈÅ¸������­»¼Æ�·´Ç´�¼Æ�ÈÆ¸·�ÇÂ�·¸É¸¿ÂÃ�´�ÀÂ·¸¿�
Ç»´Ç�¶´¿¶È¿´Ç¸Æ�Ç¸ÀÃ¸Å´ÇÈÅ¸��Ê¼Á·��»ÈÀ¼·¼ÇÌ�´Á·�ÆÂ¿´Å�Å´·¼´Ç¼ÂÁ�¹ÂÅ�¸É¸ÅÌ�ÆÄÈ´Å¸�¾¼¿ÂÀ¸Ç¸Å�Â¹�Ç»¸�
¶ÂÁÇ¼Á¸ÁÇ´¿�®�¬��´Á·�¸É¸ÅÌ�����À¸Ç¸ÅÆ�¹ÂÅ�¡´Ê´¼¼�

­»¼Æ�´Á´¿ÌÆ¼Æ�ÃÅÂÉ¼·¸Æ�Ç»¸�ÆÌÆÇ¸À�Ê¼Ç»�ÆÈÃ¸Å¼ÂÅ�Ê¸´Ç»¸Å�·´Ç´��ÆÃ¸¶¼è¶´¿¿Ì�¸É´ÃÂÇÅ´ÁÆÃ¼Å´Ç¼ÂÁ���­�������
¶ÂÀµ¼Á´Ç¼ÂÁ�Â¹�¹ÂÈÅ�Ê¸´Ç»¸Å�Ã´Å´À¸Ç¸ÅÆ���Ç¸ÀÃ¸Å´ÇÈÅ¸��Ê¼Á·��ÆÂ¿´Å�Å´·¼´Ç¼ÂÁ�´Á·�»ÈÀ¼·¼ÇÌ����­�¼Æ�´�
»¼º»¿Ì�´¶¶ÈÅ´Ç¸�Ê´Ì�ÇÂ�¶´¿¶È¿´Ç¸�¿´Á·Æ¶´Ã¸�Ê´Ç¸Å�Á¸¸·Æ�´Á·�Ç»¸�ÃÅ¼À´ÅÌ�¼Á·¼¶´ÇÂÅ�Ç»´Ç�¡Ì·ÅÂ©Â¼ÁÇ�ÈÆ¸Æ�
ÇÂ�¶ÂÁÇÅÂ¿�¼ÅÅ¼º´Ç¼ÂÁ�

 �»ÇÇÃÆ���ÊÊÊ�¡Ì·ÅÂ©Â¼ÁÇ�¶ÂÀ�Å¸ÆÂÈÅ¶¸Æ�Å¸Æ¸´Å¶»�ÆÇÈ·¼¸Æ�

!�¢µ¼·

Figure 1
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®Á¹ÂÅÇÈÁ´Ç¸¿Ì��À´ÁÌ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ�ÂÁ¿Ì�ÈÆ¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�ÇÂ�·¸Ç¸ÅÀ¼Á¸�¼ÅÅ¼º´Ç¼ÂÁ�Ã´ÇÇ¸ÅÁÆ��Ê»¼¶»�
¶´Á�ÂÉ¸ÅÊ´Ç¸Å�Ç»¸�¿´Á·Æ¶´Ã¸�µÌ�´Æ�ÀÈ¶»�´Æ� ��Ã¸Å¶¸ÁÇ��Æ¸¸��¼ºÈÅ¸����"���®Æ¼Áº��­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�
ÇÂ�¶Â¿¿¸¶Ç�´Á·�·¼ÆÇÅ¼µÈÇ¸�Å¼¶»��­�·´Ç´��¡Ì·ÅÂ©Â¼ÁÇ�¶´Á�´Á´¿ÌÍ¸�ÀÂÅ¸�¶ÂÀÃ¿¸Ç¸�Ê¸´Ç»¸Å�·´Ç´�´Á·�
¶ÂÀÀÈÁ¼¶´Ç¸�Ê¼Ç»�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ�ÇÂ�ÈÆ¸�Ê´Ç¸Å�¼Á�´�É¸ÅÌ�¸ï¶¼¸ÁÇ�À´ÁÁ¸Å��©¿ÈÆ��¼Ç�ÃÅÂÉ¼·¸Æ�Ç¼À¸¿Ì�
¼Á¹ÂÅÀ´Ç¼ÂÁ�ÇÂ�ÆÌÆÇ¸À�À´Á´º¸ÅÆ�

Implementation: Lowe’s utilizes HydroPoint and AT&T to reduce building 

operation costs, water consumption and emissions.

¥ÂÊ¸ÔÆ�Ã¼¿ÂÇ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ�µ¸º´Á�¼Á����$�´Á·�ÄÈ¼¶¾¿Ì�
ºÅ¸Ê�ÇÂ�´�¹¸Ê�»ÈÁ·Å¸·�ÆÇÂÅ¸Æ�µÌ�Ç»¸�¸Á·�Â¹�������
¥ÂÊ¸ÔÆ�Å¸´¿¼Í¸·�Ç»¸�ÅÂµÈÆÇ�Æ´É¼ÁºÆ�¼Ç�¶ÂÈ¿·�º¸Á¸Å´Ç¸�
Ê¼Ç»�Ç»¸�ÆÌÆÇ¸À�´Á·�»´É¸�Æ¼Á¶¸�¸ËÃ´Á·¸·�Ç»¸�ÃÅÂºÅ´À�
ÇÂ��939 retail facilities.�­»¸�Å¸ÆÈ¿ÇÆ�Â¹�Ç»¸�ÃÅÂºÅ´À�´Å¸�
¼ÀÃÅ¸ÆÆ¼É¸�¹ÂÅ�Ç»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ�´Á·�Ç»¸�µÂÇÇÂÀ�¿¼Á¸��
�ÁÁÈ´¿�Ê´Ç¸Å�µ¼¿¿Æ�´Å¸�¿ÂÊ¸Å�µÌ�´Á�¸ÆÇ¼À´Ç¸·�$5 million 
´Á·�Ç»¸�´ÆÆÂ¶¼´Ç¸·�´ÁÁÈ´¿�Ê´Ç¸Å�Æ´É¼ÁºÆ�»´É¸�ÆÊ¸¿¿¸·�
ÇÂ�´µÂÈÇ�650 million gallons���Á·�µ¸¶´ÈÆ¸�ÀÂÆÇ�¥ÂÊ¸ÔÆ�
ÆÇÂÅ¸Æ�ÈÆ¸�Ê´Ç¸Å�¹ÅÂÀ�Ç»¸¼Å�¿Â¶´¿�ÀÈÁ¼¶¼Ã´¿¼ÇÌ��Ç»¸�
¶ÂÀÃ´ÁÌ�¶Å¸´Ç¸·�´ÁÁÈ´¿�·ÂÊÁÆÇÅ¸´À�GHG savings of 
about 750 metric tons CO2e,�Ê»¼¶»�¼Æ�¶ÂÀÃ´Å´µ¿¸�ÇÂ�
´ÉÂ¼·¼Áº�Ç»¸�ÈÆ¸�Â¹�ÂÉ¸Å�84,000 gallons of gasoline.#

"��¿¿¸Á��«¼¶¾� ��­»¸��¬���¬Ç´Á·´Å·¼Í¸·�«¸¹¸Å¸Á¶¸��É´ÃÂÇÅ´ÁÆÃ¼Å´Ç¼ÂÁ��ÄÈ´Ç¼ÂÁ���À¸Å¼¶´Á�¬Â¶¼¸ÇÌ�Â¹��¼É¼¿��Áº¼Á¸¸ÅÆ�����!��­´µ¿¸�
�����¬Ç´Ç¼ÆÇ¼¶´¿�ÆÈÀÀ´ÅÌ�Â¹�Ç»¸�¶ÂÀÃ´Å¼ÆÂÁÆ�µ¸ÇÊ¸¸Á�É´Å¼ÂÈÆ�Å¸¹¸Å¸Á¶¸��­�À¸Ç»Â·Æ��ÈÆ¼Áº�ºÅÂÊ¼Áº�Æ¸´ÆÂÁ�Å¸ÆÈ¿ÇÆ�¹ÅÂÀ�$��Æ¼Ç¸�
Ì¸´ÅÆ�Â¹�·´¼¿Ì�´Á·�#"�Æ¼Ç¸�Ì¸´ÅÆ�Â¹�»ÂÈÅ¿Ì�·´Ç´�

#��©�� ¡ ��ÄÈ¼É´¿¸Á¶¼¸Æ��´¿¶È¿´ÇÂÅ���»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ

“This is an example of a project 
that provides multiple layers 
Â¹�µ¸Á¸èÇÆ���Ì�¸ËÃ´Á·¼Áº�ÂÈÅ�
use of HydroPoint, we save 
money while reducing water 
usage and greenhouse gas 
¸À¼ÆÆ¼ÂÁÆ�¼Á�ÂÈÅ�¶ÂÀÀÈÁ¼ÇÌ�×�

– Colleen Penhall, Lowe’s vice 
president of corporate social 
responsibility

ET calculated only using 
temperature.

What you lose every day in 
potential savings.

WeatherTRAK’s ET 
calculated using 
temperature, wind, solar 
radiation & humidity.

Figure 2
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Sustainability Impact: Recognizing 
the HydroPoint solution’s impact, 
AT&T has expanded the relationship 
beyond IoT connectivity.

­»ÅÂÈº»�´�¶Â¿¿´µÂÅ´Ç¼ÂÁ�Ê¼Ç»�¡Ì·ÅÂ©Â¼ÁÇ���­�­�
ÁÂÊ�Âæ¸ÅÆ��­�­�¬À´ÅÇ�¢ÅÅ¼º´Ç¼ÂÁ�´Æ�´�Ã´ÅÇ�Â¹�¼ÇÆ�
¬À´ÅÇ��¼Ç¼¸Æ�ÆÈ¼Ç¸�Â¹�ÆÂ¿ÈÇ¼ÂÁÆ�´É´¼¿´µ¿¸�ÇÂ��­�­�
�ÈÆ¼Á¸ÆÆ�¶ÈÆÇÂÀ¸ÅÆ���­�­�»´Æ�´¿ÆÂ�¼ÁÆÇ´¿¿¸·�
Ç»¸�¬À´ÅÇ�¢ÅÅ¼º´Ç¼ÂÁ�ÆÂ¿ÈÇ¼ÂÁ�´Ç�À´ÁÌ�Â¹�¼ÇÆ�
¹´¶¼¿¼Ç¼¸Æ�´Á·�´¶»¼¸É¸·�À¼¿¿¼ÂÁÆ�Â¹�º´¿¿ÂÁÆ�Â¹�Ê´Ç¸Å�
Æ´É¼ÁºÆ�¼Á�¼ÇÆ�ÂÊÁ�ÂÃ¸Å´Ç¼ÂÁÆ��­Âº¸Ç»¸Å���­�­�
´Á·�¡Ì·ÅÂ©Â¼ÁÇ�»ÂÃ¸�ÇÂ�ÆÇ¼ÀÈ¿´Ç¸�Ç»¸�´·ÂÃÇ¼ÂÁ�
Â¹�Ç»¼Æ�¸æ¸¶Ç¼É¸�´Á·�¸´ÆÌ�ÆÂ¿ÈÇ¼ÂÁ�Ç»´Ç�¶´Á�»¸¿Ã�
¶ÈÆÇÂÀ¸ÅÆ�Æ´É¸�ÀÂÁ¸Ì�Ê»¼¿¸�Å¸·È¶¼Áº�Ê´Ç¸Å�
ÈÆ´º¸�´Á·�´ÆÆÂ¶¼´Ç¸·�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�

­»¸�ÀÂÇ¼É´Ç¼ÂÁ�¼Æ�¶¿¸´Å��Ê¼·¸�´·ÂÃÇ¼ÂÁ�Â¹��Ç»¼Æ�ÆÀ´ÅÇ�¼ÅÅ¼º´Ç¼ÂÁ�ÆÂ¿ÈÇ¼ÂÁ�¶ÂÈ¿·�»´É¸�ÆÈµÆÇ´ÁÇ¼´¿�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ��¢¹�������Å¸Ç´¼¿�ÆÇÂÅ¸Æ�Ê¼Ç»�¼ÅÅ¼º´Ç¼ÂÁ�Á¸¸·Æ�Æ¼À¼¿´Å�ÇÂ�¥ÂÊ¸Æ��¸�º�����ÆÇÂÅ¸Æ�¿¼¾¸�
¥ÂÊ¸ÔÆ�¼Á�Ç»¸�¿´Åº¸ÆÇ�����®�¬��¶¼Ç¼¸Æ��ÈÆ¸·�¡Ì·ÅÂ©Â¼ÁÇ�ÂÅ��­�­�¬À´ÅÇ�¢ÅÅ¼º´Ç¼ÂÁ�ÇÂ�¼Á¶Å¸´Æ¸�Ç»¸�¸ï¶¼¸Á¶Ì�
Â¹�Ç»¸¼Å�¿´Á·Æ¶´Ã¸�¼ÅÅ¼º´Ç¼ÂÁ��Ê´Ç¸Å�ÈÆ¸�¶ÂÈ¿·�µ¸�Å¸·È¶¸·�µÌ�´¿ÀÂÆÇ�1.4 billion gallons�´Á·� ¡ �
¸À¼ÆÆ¼ÂÁÆ�1,590 metric tons.�­»¼Æ�¼Æ�¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�

Water Savings

Almost 80 million US citizens 

skipping showers8 (All of Los 

Angeles doesn’t shower for 20 days!)

$�»ÇÇÃÆ���ÊÊÊ�»ÂÀ¸�Ê´Ç¸Å�ÊÂÅ¾Æ�ÂÅº�¼Á·ÂÂÅ�ÈÆ¸�Æ»ÂÊ¸ÅÆ����"��µ¼¿¿¼ÂÁ�º´¿¿ÂÁÆ��#���º´¿¿ÂÁÆ�Ã¸Å�Æ»ÂÊ¸Å�w�#%���À¼¿¿¼ÂÁ�Æ»ÂÊ¸ÅÆ

%��©�� Å¸¸Á»ÂÈÆ¸� ´Æ��ÄÈ¼É´¿¸Á¶¼¸Æ��´¿¶È¿´ÇÂÅ��»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ

Carbon Emissions Reduction

Not burning 179,000 gallons of 

gasoline9 

Combining HydroPoint Irrigation with AT&T Connectivity Has the Potential to:

1. �Å¸´Ç¸�´Á�¸æ¸¶Ç¼É¸�´Á·�¸´ÆÌ�ÇÂ�ÈÆ¸�ÆÀ´ÅÇ�¼ÅÅ¼º´Ç¼ÂÁ�ÆÌÆÇ¸À�Ç»´Ç�¿¸É¸Å´º¸Æ�
comprehensive weather data to reduce water usage and costs; and

2. Reduce the GHG emissions associated with the cleaning and pumping of water used 
in our communities.
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©Å¼À´ÅÌ��æ¸¶ÇÆ

­»¸�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�·¸¿¼É¸ÅÆ�Æ¼ºÁ¼è¶´ÁÇ�Ê´Ç¸Å�
Æ´É¼ÁºÆ��¢Ç�´¿ÆÂ�´ÉÂ¼·Æ�Ç»¸�¸Á¸ÅºÌ�ÈÆ´º¸�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�ÃÅÂ¶¸ÆÆ¼Áº�´Á·�
ÃÈÀÃ¼Áº�Ê´ÆÇ¸·�Ê´Ç¸Å�� ¡ �Æ´É¼ÁºÆ�¹Â¿¿ÂÊ�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�´Á·�´Å¸�·¸Ã¸Á·¸ÁÇ�
ÂÁ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ºÅ¼·�À¼Ë�¼Á�Ç»¸�ÆÇ´Ç¸�Â¹�¼ÁÇ¸Å¸ÆÇ��­»¸Å¸�´Å¸�´¿ÆÂ�·¼Å¸¶Ç�¶ÂÆÇ�
Æ´É¼ÁºÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�Å¸·È¶¼Áº�Ê´Ç¸Å�¶ÂÁÆÈÀÃÇ¼ÂÁ�

Applying the 10x Carbon Impact Methodology 

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�
Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ���¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�ÂÁ�Ç»¸��­�­�
��Ë�Ê¸µÆ¼Ç¸��­»¸�Ç´µ¿¸�µ¸¿ÂÊ�ÆÈÀÀ´Å¼Í¸Æ�»ÂÊ�Ç»¸���Ë�À¸Ç»Â·Â¿ÂºÌ�Ê´Æ�´ÃÃ¿¼¸·�ÇÂ�¸ÆÇ¼À´Ç¸�Ç»¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶ÇÆ�·¸Æ¶Å¼µ¸·�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�

Description of 
the Enabling 
Technology

�­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�¸Á´µ¿¸Æ�Å¸´¿�Ç¼À¸��� �#�¿¸´¾�ÁÂÇ¼¹¼¶´Ç¼ÂÁ�´Á·�¶ÂÀÀÈÁ¼¶´Ç¼ÂÁ�
Â¹�ÀÂÅ¸�¶ÂÀÃ¿¸Ç¸�Ê¸´Ç»¸Å�·´Ç´�ÇÂ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ��­»¼Æ�¿¸ÇÆ�¶ÈÆÇÂÀ¸ÅÆ�
ÇÅ´¶¾�´Á·�À´Á´º¸�Ç»¸¼Å�Ê´Ç¸Å�ÈÆ´º¸�Ê¼Ç»�ºÅ¸´Ç¸Å�ÆÃ¸¸·��ÃÅ¸¶¼Æ¼ÂÁ�´Á·�Æ¼ÀÃ¿¼¶¼ÇÌ�
ÈÆ¼Áº�¶¿ÂÈ·�µ´Æ¸·�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸ÀÆ�

Impact Category

­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�Ê´Ç¸Å�Æ´É¼ÁºÆ�Å¸ÆÈ¿Ç¼Áº�¹ÅÂÀ�Ç»¸�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�
Â¹�Ç»¸�¡Ì·ÅÂ©Â¼ÁÇ�¶¿ÂÈ·�µ´Æ¸·�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À�Ç»´Ç�ÈÇ¼¿¼Í¸Æ�
�­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�´Á·�Ç»¸�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��¼ÀÃ´¶Ç�
´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�Ç»¸Æ¸�Æ´É¼ÁºÆ�

Materiality

­»¸�¼ÀÃ´¶Ç�Â¹�¼ÁÆÇ´¿¿¼Áº�¡Ì·ÅÂ©Â¼ÁÇ�¶¿ÂÈ·�µ´Æ¸·�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸ÀÆ�
ÇÂ�ÀÂÁ¼ÇÂÅ�¼ÅÅ¼º´Ç¸·�¿´Á·�Å¸ÆÈ¿ÇÆ�¼Á�Å¸·È¶Ç¼ÂÁÆ�¼Á�Ê´Ç¸Å�ÈÆ´º¸�´Á·� ¡ �
¸À¼ÆÆ¼ÂÁÆ��­»¸� ¡ �¸À¼ÆÆ¼ÂÁÆ�Æ´É¼ÁºÆ�´Å¼Æ¸�¹ÅÂÀ�¸Á¸ÅºÌ�Å¸·È¶Ç¼ÂÁÆ�¼Á�Ç»¸�
ÃÅÂ¶¸ÆÆ¼Áº�´Á·�ÃÈÀÃ¼Áº�Â¹�Ç»¸�Ê´Ç¸Å�

Attribution of 
Impacts

­»¸�Ê´Ç¸Å�´Á·�¶´ÅµÂÁ�Æ´É¼ÁºÆ�·¸Æ¶Å¼µ¸·�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�´Å¸�´�Å¸ÆÈ¿Ç�Â¹�
Ç»¸�·¸Æ¼ºÁ�´Á·�À´ÁÈ¹´¶ÇÈÅ¸�Â¹�Ç»¸�¡Ì·ÅÂ©Â¼ÁÇ�ÆÀ´ÅÇ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸Å��
¶ÂÀµ¼Á¸·�Ê¼Ç»�Ç»¸�ÈÆ¸�Â¹��­�­ÔÆ�¢Â­�Ç¸¶»ÁÂ¿ÂºÌ���ÂÇ»��­�­�´Á·�¡Ì·ÅÂ©Â¼ÁÇ�
´Å¸�¹ÈÁ·´À¸ÁÇ´¿�¼Á�¸Á´µ¿¼Áº�Ç»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�Â¹�Ç»¸�¡Ì·ÅÂ©Â¼ÁÇ�
ÆÀ´ÅÇ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸Å�

Relationship to 
Systems

¦´ÁÌ�¼ÅÅ¼º´Ç¼ÂÁ�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸ÀÆ�ÆÂ¿¸¿Ì�ÈÆ¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�ÇÂ�·¸Ç¸ÅÀ¼Á¸�
¼ÅÅ¼º´Ç¼ÂÁ�Ã´ÇÇ¸ÅÁÆ��®Æ¼Áº��­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ��¡Ì·ÅÂ©Â¼ÁÇ�¶´Á�´Á´¿ÌÍ¸�ÀÂÅ¸�
¶ÂÀÃ¿¸Ç¸�Ê¸´Ç»¸Å�·´Ç´�´Á·�¶ÂÀÀÈÁ¼¶´Ç¸�Ç»¼Æ�·´Ç´�ÇÂ�¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ���
­»¼Æ�¸Á´µ¿¸Æ�Ç»¸À�ÇÂ�ÈÆ¸�Ê´Ç¸Å�¼Á�´�ÀÂÅ¸�¸ï¶¼¸ÁÇ�À´ÁÁ¸Å���­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�
´¿ÆÂ�¸ÀÃÂÊ¸ÅÆ�Ç»¸�ÃÅÂÉ¼Æ¼ÂÁ�Â¹�ºÅ´ÁÈ¿´Å�´Á·�Ç¼À¸¿Ì�¼Á¹ÂÅÀ´Ç¼ÂÁ�ÇÂ�ÆÌÆÇ¸À�
À´Á´º¸ÅÆ��¢Á¶Å¸´Æ¸·�É¼Æ¼µ¼¿¼ÇÌ�Â¹�Ê´Ç¸Å�ÈÆ´º¸�¶´Á�µÂÂÆÇ�ÃÂÇ¸ÁÇ¼´¿�ÇÂ�·Å¼É¸�
ºÅ¸´Ç¸Å�¸ï¶¼¸Á¶Ì�

­»¸�èÁ´Á¶¼´¿�´Á·�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�´Å¼Æ¼Áº�¹ÅÂÀ�ÆÈÃ¸Å¼ÂÅ�Ê´Ç¸Å�Æ´É¼ÁºÆ�
¸Á´µ¿¸·�µÌ��­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ��¶ÂÈÃ¿¸·�Ê¼Ç»�Ç»¸�¸´Æ¸�Â¹�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ��¶ÂÈ¿·�
¸Á¶ÂÈÅ´º¸�Ê¼·¸ÆÃÅ¸´·�´·ÂÃÇ¼ÂÁ�Â¹�ÆÀ´ÅÇ�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸ÀÆ��Ç»ÈÆ�
·¸¿¼É¸Å¼Áº�Æ¶´¿´µ¿¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�

�Á´µ¿¼Áº�´Á·�«¸µÂÈÁ·��æ¸¶ÇÆ�
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Scope
­»¸�Æ¶ÂÃ¸�Â¹�Ç»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¶´¿¶È¿´Ç¼ÂÁ�¼Á¶¿È·¸·�Ç»¸�%�%�¥ÂÊ¸ÔÆ�Æ¼Ç¸Æ�´Ç�
Ê»¼¶»�¡Ì·ÅÂ©Â¼ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�Ê´Æ�¼ÁÆÇ´¿¿¸·��

Timeframe

­»¸�¶´¿¶È¿´Ç¼ÂÁÆ�Â¹�¶´ÅµÂÁ�Æ´É¼ÁºÆ�¶ÂÁÆ¼·¸Å¸·�ÃÅ¸�´Á·�ÃÂÆÇ�¼ÁÆÇ´¿¿´Ç¼ÂÁ�´ÁÁÈ´¿�
¶ÂÁÆÈÀÃÇ¼ÂÁ�·´Ç´�Â¹�Ç»¸�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�

­»¸�·´Ç´�Å¸É¼¸Ê¸·�µÌ�Ç»¸��´ÅµÂÁ�­ÅÈÆÇ�Ê´Æ�À´·¸�ÈÃ�Â¹���·´Ç´�Æ¸ÇÆ�Ê»¼¶»�
¼Á¶¿È·¸·�! ��Â¹�Ç»¸�%�%�Æ¼Ç¸Æ�

• ­»¸�èÅÆÇ�·´Ç´�Æ¸Ç�¶ÂÁ¶¸ÅÁ¸·�� ��Æ¼Ç¸Æ�Ç»´Ç�¼ÁÆÇ´¿¿¸·�¡Ì·ÅÂ©Â¼ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�
ÆÇ´ÅÇ¼Áº�¼Á����$�Ê¼Ç»�ÀÂÆÇ�¼ÁÆÇ´¿¿¼Áº�¼Á��������´Æ¸¿¼Á¸�Ì¸´Å�Ê´Ç¸Å�
¶ÂÁÆÈÀÃÇ¼ÂÁ�¹ÂÅ�¸´¶»�Æ¼Ç¸��µ¸¹ÂÅ¸�¡Ì·ÅÂ©Â¼ÁÇ�¼ÁÆÇ´¿¿´Ç¼ÂÁ��Ê´Æ�¶ÂÀÃ´Å¸·�
ÇÂ�Ê´Ç¸Å�¶ÂÁÆÈÀÃÇ¼ÂÁ�¼Á�������´ì¸Å�¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ�ÆÀ´ÅÇ�
¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ���

• ­»¸�Æ¸¶ÂÁ·�·´Ç´�Æ¸Ç�¶ÂÁ¶¸ÅÁ¸·� ���Æ¼Ç¸Æ�Ç»´Ç�¼ÁÆÇ´¿¿¸·�¡Ì·ÅÂ©Â¼ÁÇ�ÆÀ´ÅÇ�
¼ÅÅ¼º´Ç¼ÂÁ�¶ÂÁÇÅÂ¿¿¸ÅÆ�¼Á����"���´Æ¸¿¼Á¸�¶ÂÁÆÈÀÃÇ¼ÂÁ�¼Á�Ç»¼Æ�¶´Æ¸�Ê´Æ�
¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�´Á�´É¸Å´º¸�´¶ÅÂÆÆ�Ç»¸�Ì¸´ÅÆ���������!�´Á·�Ê´Æ�¶ÂÀÃ´Å¸·�
ÇÂ����#�¶ÂÁÆÈÀÃÇ¼ÂÁ�ÇÂ�·¸Ç¸ÅÀ¼Á¸�Ê´Ç¸Å�Æ´É¼ÁºÆ�

°´Ç¸Å�Æ´É¼ÁºÆ�¹ÂÅ�Ç»¸�Å¸À´¼Á¼Áº��%#�Æ¼Ç¸Æ�Ê¸Å¸�¸ÆÇ¼À´Ç¸·�ÈÆ¼Áº�¶ÂÁÆ¸ÅÉ´Ç¼É¸�
Ã¸Å¶¸ÁÇ´º¸�Æ´É¼ÁºÆ�èºÈÅ¸Æ��Æ¼Á¶¸�Ç»¸Æ¸�Ê¸Å¸�¸¼Ç»¸Å�Á¸Ê¿Ì�µÈ¼¿Ç�Æ¼Ç¸Æ��¿´¶¾¼Áº�
¹È¿¿�µ´Æ¸¿¼Á¸�·´Ç´��ÂÅ�»´·�ÁÂÇ�µ¸¸Á�¼Á�Ã¿´¶¸�¹ÂÅ�´�¹È¿¿�Ì¸´Å�¼Á�ÂÅ·¸Å�ÇÂ�»´É¸�´ÁÁÈ´¿�
Æ´É¼ÁºÆ�èºÈÅ¸Æ��¬¸¸�Ç»¸�Ö¤¸Ì��ÆÆÈÀÃÇ¼ÂÁÆ×�Æ¸¶Ç¼ÂÁ�¹ÂÅ�Ç»¸�´ÆÆÈÀÃÇ¼ÂÁÆ�ÈÆ¸·�ÇÂ�
¶´¿¶È¿´Ç¸�Ç»¸�Ê´Ç¸Å�Æ´É¼ÁºÆ�´Ç�Ç»¸Æ¸�Æ¼Ç¸Æ�

Functional Unit

­»¸�¹ÈÁ¶Ç¼ÂÁ´¿�ÈÁ¼Ç�¹ÂÅ�Ç»¸� ¡ �¸À¼ÆÆ¼ÂÁÆ�Å¸·È¶Ç¼ÂÁ�¼Æ�À¸ÇÅ¼¶�ÇÂÁÆ�Â¹��¨2e 
�Ç�¨2¸��Ã¸Å�Æ¼Ç¸��­»¼Æ�Ê´Æ�¶´¿¶È¿´Ç¸·�µÌ�ÀÈ¿Ç¼Ã¿Ì¼Áº�Ê´Ç¸Å�Æ´É¼ÁºÆ�Ã¸Å�Æ¼Ç¸�¼Á�
À¼¿¿¼ÂÁÆ�Â¹�º´¿¿ÂÁÆ��¦ ��µÌ�Ç»¸�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅ��Ç�¨2¸�¦ ��Â¹�Ç»¸�Ê´Ç¸Å�
ÈÆ¸·�´Ç�¸´¶»�Æ¼Ç¸�

¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

�¸Ã¸Á·¼Áº�ÂÁ�Ç»¸�Æ¼Í¸�Â¹�´�Æ¼Ç¸��¼ÁÆÇ´¿¿¼Áº�ÆÀ´ÅÇ�Ê´Ç¸Å�À´Á´º¸À¸ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�
À´Ì�Å¸·È¶¸�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�Æ¼Ç¸�É¸»¼¶¿¸Æ�´Æ�Ç»¸�´ÈÇÂÀ´Ç¼ÂÁ�Å¸ÀÂÉ¸Æ�Ç»¸�Á¸¸·�
ÇÂ�Ã»ÌÆ¼¶´¿¿Ì�É¼Æ¼Ç�¶ÂÁÇÅÂ¿�É´¿É¸Æ�´Á·�¶ÂÁÇÅÂ¿¿¸ÅÆ�Ê¼Ç»¼Á�Ç»¸�¼ÅÅ¼º´Ç¼ÂÁ�ÆÌÆÇ¸À��
­»¼Æ�Ê´Æ�ÁÂÇ�¼Á¶¿È·¸·�¼Á�Ç»¸�ÆÇÈ·Ì�

«¸µÂÈÁ·��æ¸¶ÇÆ §Â�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·�

­Å´·¸�¨æÆ�ÂÅ�
§¸º´Ç¼É¸��æ¸¶ÇÆ

­»¼Æ�Ç¸¶»ÁÂ¿ÂºÌ�·Â¸Æ�ÁÂÇ�´ÃÃ¸´Å�ÇÂ�¶Å¸´Ç¸�ÂÇ»¸Å�ÂÈÇÆ¼Í¸·�ÂÅ�¼ÅÅ¸Ã´Å´µ¿¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÂÅ�ÆÂ¶¼´¿�¼ÀÃ´¶ÇÆ�

�´ÅµÂÁ��ÈÅ·¸Á�
from the Enabling 
Technology

�ÈÅ·¸ÁÆ�¼Á¶¿È·¸·�Ç»¸�¸ÀµÂ·¼¸·�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�Â¹�Ç»¸�¸¿¸¶ÇÅÂÁ¼¶�¸ÄÈ¼ÃÀ¸ÁÇ�
�¼�¸���À´Á´º¸Å�´Á·�À¸Àµ¸Å�¶ÂÁÇÅÂ¿¿¸ÅÆ�Ê¼Ç»¼Á�Ç»¸�¼ÅÅ¼º´Ç¼ÂÁ�ÆÌÆÇ¸À��´Á·�
¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�Â¹�Ç»¸Æ¸�·¸É¼¶¸Æ��­»¸Æ¸�¸À¼ÆÆ¼ÂÁÆ�´Å¸�¶ÂÁÆ¼·¸Å¸·�Á¸º¿¼º¼µ¿¸�
¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�¹ÅÂÀ�Ê´Ç¸Å�Æ´É¼ÁºÆ�´Á·�Ê¸Å¸�ÁÂÇ�¼Á¶¿È·¸·�
µ¸¶´ÈÆ¸�Â¹�¿´¶¾�Â¹�ÆÈï¶¼¸ÁÇ�·´Ç´�

 
Carbon Abatement Calculation
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Methodology

­Â�¶´¿¶È¿´Ç¸�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�Æ´É¼ÁºÆ�´Æ�´�Å¸ÆÈ¿Ç�Â¹�Ê´Ç¸Å�Æ´É¼ÁºÆ��¼Ç�Ê´Æ�
Á¸¶¸ÆÆ´ÅÌ�ÇÂ�·¸Ç¸ÅÀ¼Á¸�Ç»¸�¿¼¹¸�¶Ì¶¿¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�Ç»¸�Ê´Ç¸Å�ÈÆ¸·�´Ç�
¸´¶»�Æ¼Ç¸��­»¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�´�ÃÈµ¿¼¶�Ê´Ç¸Å�ÆÈÃÃ¿Ì�É´Å¼¸Æ�·¸Ã¸Á·¼Áº�
ÂÁ�Ç»¸�ÆÂÈÅ¶¸�Â¹�Ç»¸�Ê´Ç¸Å��¼�¸���ºÅÂÈÁ·�ÆÂÈÅ¶¸�ÉÆ��ÆÈÅ¹´¶¸���Ç»¸�ÇÂÃÂºÅ´Ã»Ì�Â¹�
Ç»¸�¿´Á·�ÂÉ¸Å�Ê»¼¶»�¼Ç�¼Æ�·¼ÆÇÅ¼µÈÇ¸·��¸�º���ÆÇ¸¸Ã�Ç¸ÅÅ´¼Á�Å¸ÄÈ¼Å¸Æ�ÀÂÅ¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�
ÇÂ�ÃÈÀÃ�Ç»¸�Ê´Ç¸Å���Ç»¸�¿¸É¸¿�Â¹�Ç»¸�Ê´Ç¸Å�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�´Á·�
Ç»¸�¶´ÅµÂÁ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ºÅ¼·�Ç»´Ç�ÃÂÊ¸ÅÆ�Ç»¸�Ê´Ç¸Å�ÃÅÂ¶¸ÆÆ¼Áº�
´Á·�ÃÈÀÃ¼Áº��¬Ç´Ç¸�¿¸É¸¿�·´Ç´�¶ÂÉ¸Å¼Áº�ºÅ¼·�¸À¼ÆÆ¼ÂÁÆ�¹´¶ÇÂÅÆ��¼Á¶¿È·¼Áº�
ÇÅ´ÁÆÀ¼ÆÆ¼ÂÁ�´Á·�·¼ÆÇÅ¼µÈÇ¼ÂÁ��­����¿ÂÆÆ¸Æ�10�´Á·�Ê´Ç¸Å�ÆÂÈÅ¶¸�µÅ¸´¾·ÂÊÁÆ�
¹ÂÅ�ÃÈµ¿¼¶�ÆÈÃÃ¿Ì11�Ê´Æ�ÈÆ¸·�Ê¼Ç»�´ÆÆÈÀÃÇ¼ÂÁÆ�Â¹�Ê´Ç¸Å�¿¸É¸¿Æ�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�
ÇÅ¸´ÇÀ¸ÁÇ�Ê»¼¶»�Ê¸Å¸�µ´Æ¸·�ÈÃÂÁ�Ç»¸�ÆÇ´Á·´Å·�ÃÅ´¶Ç¼¶¸�Â¹�ÃÈµ¿¼¶�Ê´Ç¸Å�
ÈÇ¼¿¼Ç¼¸Æ�¼Á�Ç»¸�®�¬�12��Á¸ÅºÌ�ÈÆ´º¸�èºÈÅ¸Æ�¹ÂÅ�Ê´Ç¸Å�·¼ÆÇÅ¼µÈÇ¼ÂÁ���´Á·�°¸¿¿�ÇÂ�
­´Á¾��°­­��¸À¼ÆÆ¼ÂÁÆ� �Ê¸Å¸�¼Á¶¿È·¸·�¼Á�Ç»¸�¶´¿¶È¿´Ç¼ÂÁ�

Key Assumptions

­»¸�¹Â¿¿ÂÊ¼Áº�´ÆÆÈÀÃÇ¼ÂÁÆ�Ê¸Å¸�À´·¸�ÂÁ�Ç»¸�¿¸É¸¿Æ�Â¹�Ê´Ç¸Å�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�
ÇÅ¸´ÇÀ¸ÁÇ�ÇÂ�·¸Ç¸ÅÀ¼Á¸�Ç»¸�¸ÀµÂ·¼¸·�¸À¼ÆÆ¼ÂÁÆ�Â¹�Ç»¸�Ê´Ç¸Å�´Ç�¸´¶»�Æ¼Ç¸�

• ­»¸�¸Á¸ÅºÌ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�¼Á¶¿È·¸·�¶Â´ºÈ¿´Ç¼ÂÁ��
ëÂ¶¶È¿´Ç¼ÂÁ��è¿ÇÅ´Ç¼ÂÁ��À¼¶ÅÂè¿ÇÅ´Ç¼ÂÁ�´Á·�·¼Æ¼Á¹¸¶Ç¼ÂÁ���¿¿�Â¹�Ç»¸Æ¸�
ÃÅÂ¶¸ÆÆ¸Æ�´Å¸�¶ÂÁÆ¼·¸Å¸·�ÆÇ´Á·´Å·�¹ÂÅ�´�ÃÈµ¿¼¶�Ê´Ç¸Å�ÆÈÃÃ¿Ì�� 

• ­¸ÅÇ¼´ÅÌ�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�Ê´Æ�´ÆÆÈÀ¸·��´Æ�¼Ç�¼Æ�Ç»¸�ÀÂÆÇ�¶ÂÀÀÂÁ�
·¸ºÅ¸¸�Â¹�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ��!

�¼ºÈÅ¸Æ�¹ÂÅ�Ç»¸�¸Á¸ÅºÌ�¼ÁÇ¸ÁÆ¼ÇÌ���¢��Â¹�ÇÂÇ´¿�Ê´Ç¸Å�ÆÈÃÃ¿Ì�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�
ÇÅ¸´ÇÀ¸ÁÇ��¼Á¶¿È·¼Áº�ÇÅ¸´ÇÀ¸ÁÇ�´Á·�·¼ÆÇÅ¼µÈÇ¼ÂÁ��Ê¸Å¸�¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�·´Ç´�
�º¼É¸Á�¼Á�¾°»�¦ ��Ç´¾¸Á�¹ÅÂÀ�´��´¿¼¹ÂÅÁ¼´�©Èµ¿¼¶�®Ç¼¿¼Ç¼¸Æ��ÂÀÀ¼ÆÆ¼ÂÁ�ÆÇÈ·Ì��� 
�¼ºÈÅ¸Æ�Ê¸Å¸�º¼É¸Á�¼Á�Ç»¼Æ�ÆÇÈ·Ì�¹ÂÅ�Ç»¸��¢�Â¹�ÆÈÃÃ¿Ì�´Á·�¶ÂÁÉ¸Ì´Á¶¸�¹ÅÂÀ�
É´Å¼ÂÈÆ�ÆÂÈÅ¶¸Æ��·¼æ¸Å¸ÁÇ�·¸ºÅ¸¸Æ�Â¹�Ê´Ç¸Å�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�´Á·�
Ê´Ç¸Å�·¼ÆÇÅ¼µÈÇ¼ÂÁ���¿Ç»ÂÈº»�·´Ç´�¹ÅÂÀ�Ç»¸�ÆÇÈ·Ì�¼Æ�ÆÇ´Ç¸�ÆÃ¸¶¼è¶��Ê¸�µ¸¿¼¸É¸�¼Ç�
¼Æ�Å¸´ÆÂÁ´µ¿¸�ÇÂ�´ÆÆÈÀ¸�Ç»´Ç�Ê´Ç¸Å�ÆÈÃÃ¿Ì�´Á·�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�ÃÅ´¶Ç¼¶¸Æ�
´Å¸�¿´Åº¸¿Ì�¶ÂÁÆ¼ÆÇ¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ��¢Á�ÂÅ·¸Å�ÇÂ�µ¸�¶ÂÁÆ¸ÅÉ´Ç¼É¸��
Ê»¸Å¸�Å´Áº¸Æ�¼Á�¸Á¸ÅºÌ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ��Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ��
¶ÂÁÉ¸Ì´Á¶¸��¸Ç¶���Ê¸Å¸�º¼É¸Á��¿ÂÊ¸Å�µÂÈÁ·Æ�Â¹�Ç»¸Æ¸�Å´Áº¸Æ�Ê¸Å¸�Ç´¾¸Á�

�¿¿�¸Á¸ÅºÌ�Å¸ÄÈ¼Å¸·�ÇÂ�ÃÅÂ¶¸ÆÆ�Ç»¸�Ê´Ç¸Å�ÈÆ¸·�´Ç�¸´¶»�Æ¼Ç¸�Ê´Æ�´ÆÆÈÀ¸·�ÇÂ�
¶ÂÀ¸�¹ÅÂÀ�Ç»¸�¿Â¶´¿�¸¿¸¶ÇÅ¼¶¼ÇÌ�ºÅ¼·���¬ÂÀ¸�ÈÇ¼¿¼Ç¼¸Æ�À´Ì�ÈÆ¸�¹È¸¿�ÃÂÊ¸Å¸·�
ÃÈÀÃÆ�ÂÅ�ÆÌÆÇ¸ÀÆ��Ê»¼¶»�´Å¸�ÀÂÅ¸�¶´ÅµÂÁ�¼ÁÇ¸ÁÆ¼É¸�Ç»´Á�Ç»¸�ºÅ¼·��¥¼¾¸Ê¼Æ¸��
Ç»¸Ì�¶ÂÈ¿·�´¿ÆÂ�ÈÆ¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�Ê¼Ç»�´�Å¸Á¸Ê´µ¿¸�¸Á¸ÅºÌ�ºÈ´Å´ÁÇ¸¸·�ÆÂÈÅ¶¸�Â¹�
ÂÅ¼º¼Á�¹ÂÅ�´¿¿�Ç»¸¼Å�ÂÃ¸Å´Ç¼ÂÁÆ��Ê»¼¶»�ÊÂÈ¿·�ÁÈ¿¿¼¹Ì�Ç»¸�¶´ÅµÂÁ�¼ÁÇ¸ÁÆ¼ÇÌ�Â¹�Ç»¸�
Ê´Ç¸Å��¡´É¼Áº�Å¸É¼¸Ê¸·�Ç»¸�¸Á¸ÅºÌ�ÈÆ´º¸�Â¹�Ê´Ç¸Å�ÈÇ¼¿¼Ç¼¸Æ�¼Á�Ç»¸�®¤��Ê»¼¶»�¶´Á�
µ¸�¹ÂÈÁ·�¼Á�´ÁÁÈ´¿�Å¸ÃÂÅÇÆ���¼Ç�Ê´Æ�´ÃÃ´Å¸ÁÇ�Ç»´Ç�ÈÆ¼Áº�¸¿¸¶ÇÅ¼¶¼ÇÌ�¹ÅÂÀ�Ç»¸�ºÅ¼·�
¼Æ�ÁÂÅÀ´¿�ÃÅ´¶Ç¼¶¸�¼Á�Ê´Ç¸Å�ÃÅÂ¶¸ÆÆ¼Áº��­»¸Å¸¹ÂÅ¸��Ç»¼Æ�´ÆÆÈÀÃÇ¼ÂÁ�¼Æ�Å¸´ÆÂÁ´µ¿¸�
´Á·�´�ÀÂÅ¸�ºÅ´ÁÈ¿´Å�´ÃÃÅÂ´¶»�¼Æ�ÁÂÇ�Á¸¶¸ÆÆ´ÅÌ��

�����©�������"����À¼ÆÆ¼ÂÁÆ��� ¸Á¸Å´Ç¼ÂÁ�«¸ÆÂÈÅ¶¸�¢ÁÇ¸ºÅ´Ç¸·��´Ç´µ´Æ¸��¸ Å¼·���«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�
¸À¼ÆÆ¼ÂÁÆ�º¸Á¸Å´Ç¼ÂÁ�Å¸ÆÂÈÅ¶¸�¼ÁÇ¸ºÅ´Ç¸·�·´Ç´µ´Æ¸�¸ºÅ¼·

����¦Â¿¿Ì����¦´ÈÃ¼Á��£��������� ����ÆÇ¼À´Ç¸·�®Æ¸�Â¹�°´Ç¸Å�¼Á�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ�¼Á�������¯¼Åº¼Á¼´��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÃÈµÆ�ÈÆºÆ�ºÂÉ�
¶¼Å¶�� �!�Ã·¹�¶¼Å¶� �!�Ã·¹ 

�����¸ÁÇ¸ÅÆ�¹ÂÅ��¼Æ¸´Æ¸��ÂÁÇÅÂ¿�´Á·�©Å¸É¸ÁÇ¼ÂÁ������!��£´ÁÈ´ÅÌ������«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�¶·¶�ºÂÉ�»¸´¿Ç»ÌÊ´Ç¸Å�·Å¼Á¾¼Áº�
ÃÈµ¿¼¶�Ê´Ç¸Å}ÇÅ¸´ÇÀ¸ÁÇ�»ÇÀ¿

�����´¿¼¹ÂÅÁ¼´�©Èµ¿¼¶�®Ç¼¿¼Ç¼¸Æ��ÂÀÀ¼ÆÆ¼ÂÁ�����������Àµ¸··¸·��Á¸ÅºÌ�¼Á�°´Ç¸Å�¬ÇÈ·¼¸Æ��¬ÇÈ·Ì����°´Ç¸Å��º¸Á¶Ì�´Á·��ÈÁ¶Ç¼ÂÁ�
�ÂÀÃÂÁ¸ÁÇ�¬ÇÈ·Ì�´Á·��Àµ¸··¸·��Á¸ÅºÌ���°´Ç¸Å�¥Â´·�©ÅÂè¿¸Æ�� �¢��ÂÁÆÈ¿Ç´ÁÇÆ�§´É¼º´ÁÇ��ÂÁÆÈ¿Ç¼Áº��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�ìÃ���ìÃ�
¶ÃÈ¶�¶´�ºÂÉ�ºÂÃ»¸Å�·´Ç´�¸Á¸ÅºÌY��¸ï¶¼¸Á¶Ì�°´Ç¸ÅY��¬ÇÈ·¼¸ÆY����¬ÇÈ·ÌY���Y���Y���¢§�¥�Ã·¹�

� �����«�������#��� Å¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº��¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�ºÂÉ�È¾�ºÂÉ¸ÅÁÀ¸ÁÇ�
ÃÈµ¿¼¶´Ç¼ÂÁÆ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº�¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#

�!��¬Ç´Á¹ÂÅ·�°ÂÂ·Æ�¢ÁÆÇ¼ÇÈÇ¸�����¥����������°´Ç¸Å�´Á·��Á¸ÅºÌ�§¸ËÈÆ����¥¼Ç¸Å´ÇÈÅ¸�«¸É¼¸Ê��°´Ç¸Å�¼Á�Ç»¸�°¸ÆÇ��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���
Ê´Ç¸Å¼ÁÇ»¸Ê¸ÆÇ�ÆÇ´Á¹ÂÅ·�¸·È�Æ¼Ç¸Æ�·¸¹´È¿Ç�è¿¸Æ�°´Ç¸Å��Á¸ÅºÌ}¥¼Ç}«¸É¼¸Ê�Ã·¹ 
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­»¸�´ÀÂÈÁÇ�Â¹�Ê´Ç¸Å�¶ÂÁÆÈÀ¸·��¼�¸���·¸¹¸ÅÅ¸·�¹ÅÂÀ�ÇÅ¸´ÇÀ¸ÁÇ��Ê´Æ�
¶´¿¶È¿´Ç¸·�ÈÆ¼Áº���¨�·´Ç´��"��Ê»¼¶»�ÃÈµ¿¼Æ»¸·�èºÈÅ¸Æ�¹ÂÅ�Ç»¸�ÇÂÇ´¿�ÀÈÁ¼¶¼Ã´¿�
Ê´Ç¸Å�Ê¼Ç»·Å´Ê´¿�¼Á�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ�´Á·�Ç»¸�´ÀÂÈÁÇ�Â¹�ÇÅ¸´Ç¸·�ÀÈÁ¼¶¼Ã´¿�
Ê´ÆÇ¸Ê´Ç¸Å��­»¼Æ�èºÈÅ¸�Ê´Æ�ÈÆ¸·�ÇÂ�·¸Ç¸ÅÀ¼Á¸�Ç»¸�Ã¸Å¶¸ÁÇ´º¸�Â¹�Ê´Ç¸Å�
ÆÈÃÃ¿¼¸·�Ç»´Ç�Ê´Æ�ÇÅ¸´Ç¸·�´ì¸Å�ÈÆ¸�¼Á�ÀÈÁ¼¶¼Ã´¿�Ê´ÆÇ¸Ê´Ç¸Å�¹´¶¼¿¼Ç¼¸Æ��
�¶¶ÂÅ·¼Áº�ÇÂ�Ç»¸��ÂÀÃ¸Á·¼ÈÀ�Â¹�¬´Á¼Ç´Ç¼ÂÁ�¬ÌÆÇ¸ÀÆ�´Á·�­¸¶»ÁÂ¿Âº¼¸Æ���Á·�
Å¸É¼Æ¸·�¸·¼Ç¼ÂÁ�µÌ�¸´Ê´º�#�����Ê´ÆÇ¸Ê´Ç¸Å�¼Á¶¿È·¸Æ�ÈÆ¸·�Ê´Ç¸Å�¹ÅÂÀ�´ºÅ¼¶È¿ÇÈÅ´¿�
´¶Ç¼É¼Ç¼¸Æ��ÆÈÅ¹´¶¸�ÅÈÁÂæ�ÂÅ�ÆÇÂÅÀ�Ê´Ç¸Å��

�Æ�À¸ÁÇ¼ÂÁ¸·�ÈÁ·¸Å�Ç»¸�Ö­¼À¸¹Å´À¸×�Æ¸¶Ç¼ÂÁ��Ê´Ç¸Å�Æ´É¼ÁºÆ�Ê¸Å¸�¸ÆÇ¼À´Ç¸·�
¹ÂÅ��%#�Æ¼Ç¸Æ�Æ¼Á¶¸�ÆÂÀ¸�¼ÁÆÇ´¿¿´Ç¼ÂÁÆ�Ê¸Å¸�´Ç�Á¸Ê�Æ¼Ç¸Æ�´Á·�ÂÇ»¸ÅÆ�»´·�ÁÂÇ�
µ¸¸Á�¼Á�Ã¿´¶¸�¿ÂÁº�¸ÁÂÈº»�ÇÂ�»´É¸�´ÁÁÈ´¿�Æ´É¼ÁºÆ�·´Ç´��­»¸�Á¸Ê¸ÆÇ��$��Æ¼Ç¸Æ�
Ê¸Å¸�¼ÁÆÇ´¿¿¸·�µÌ�¡Ì·ÅÂ©Â¼ÁÇ�¼Á�¸´Å¿Ì����$���ÆÇ¼À´Ç¼ÂÁÆ�Ê¸Å¸�¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�
Ç»¸�¹Â¿¿ÂÊ¼Áº�´ÆÆÈÀÃÇ¼ÂÁÆ�¹ÂÅ�Ã¸Å¶¸ÁÇ´º¸�Æ´É¼ÁºÆ��ÇÂº¸Ç»¸Å�Ê¼Ç»�»¼ÆÇÂÅ¼¶�µ¼¿¿¼Áº�
¼Á¹ÂÅÀ´Ç¼ÂÁ�ÇÂ�¸ÆÇ´µ¿¼Æ»�µ´Æ¸¿¼Á¸�¶ÂÁÆÈÀÃÇ¼ÂÁ�

• ¢Ç�Ê´Æ�´ÆÆÈÀ¸·�Ç»´Ç�Ç»¸��$��Á¸Ê�Æ¼Ç¸Æ�ÊÂÈ¿·�¸Ë»¼µ¼Ç��!�Ã¸Å¶¸ÁÇ�Æ´É¼ÁºÆ��
­»¼Æ�¼Æ�¿ÂÊ¸Å�Ç»´Á�Ç»¸�´É¸Å´º¸�Æ´É¼ÁºÆ�¹ÅÂÀ�Ç»¸�Å¸ÆÇ�Â¹�Ç»¸�ÃÂÅÇ¹Â¿¼Â�����
Ã¸Å¶¸ÁÇ�ÇÂ� !�Ã¸Å¶¸ÁÇ��µ¸¶´ÈÆ¸�Ç»¸Æ¸�Æ¼Ç¸Æ�´Å¸�¿´ÆÇ�ÇÂ�µ¸�¼ÁÆÇ´¿¿¸·�´Á·�¼Ç�
¼Æ�´ÆÆÈÀ¸·�Ç»¸�Æ´É¼ÁºÆ�ÃÂÇ¸ÁÇ¼´¿�¼Æ�¿¸ÆÆ��­»¸�´É¸Å´º¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�
¹´¶ÇÂÅ�´¶ÅÂÆÆ�Ç»¸Æ¸�Æ¼Ç¸Æ�Ê´Æ�Ç´¾¸Á�ÇÂ�µ¸�Ç»¸�Ê¸¼º»Ç¸·�´É¸Å´º¸�Â¹�Ç»¸�
¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�¹´¶ÇÂÅÆ�Â¹�ÇÊÂ�·´Ç´�Æ¸ÇÆ�ÃÅÂÉ¼·¸·�µÌ�¥ÂÊ¸ÔÆ��Ç»¸Æ¸�·´Ç´�
Æ¸ÇÆ�¶ÂÉ¸Å¸·�¶ÂÁÆÈÀÃÇ¼ÂÁ�¹ÂÅ����%�´Á·������¹ÂÅ�� ��Æ¼Ç¸Æ�´Á·�¹ÂÅ���������!�
�´É¸Å´º¸��´Á·����#�¹ÂÅ� ���Æ¼Ç¸Æ��

• �Á�´··¼Ç¼ÂÁ´¿����Æ¼Ç¸Æ�»´É¸�ÁÂ�µ´Æ¸¿¼Á¸�´Æ�Ç»¸Ì�Ê¸Å¸�¼ÁÆÇ´¿¿¸·�´Æ�´�Á¸Ê�
¼ÁÆÇ´¿¿´Ç¼ÂÁ�·ÈÅ¼Áº�ÆÇÂÅ¸�¶ÂÁÆÇÅÈ¶Ç¼ÂÁ��­»¸Æ¸�Ê¸Å¸�´¿ÆÂ�¶ÂÁÆ¸ÅÉ´Ç¼É¸¿Ì�
´ÆÆÈÀ¸·�ÇÂ�»´É¸�´��!�Ã¸Å¶¸ÁÇ�Ê´Ç¸Å�Æ´É¼Áº�

• ­»¸�Å¸À´¼Á¼Áº�$!�Æ¼Ç¸Æ�Ê¸Å¸�¼ÁÆÇ´¿¿¸·�µ¸¹ÂÅ¸�������µÈÇ�·¼·�ÁÂÇ�»´É¸�
´¶¶ÈÅ´Ç¸�µ´Æ¸¿¼Á¸�·´Ç´��¢Ç�Ê´Æ�´ÆÆÈÀ¸·�Ç»´Ç�Ç»¸�Æ´É¼ÁºÆ�¹ÂÅ�Ç»¸Æ¸�Æ¼Ç¸Æ�
Ê¸Å¸�¶ÂÁÆ¼ÆÇ¸ÁÇ�Ê¼Ç»�Ç»¸�èÅÆÇ�·´Ç´�Æ¸Ç�� !�Ã¸Å¶¸ÁÇ��

Exclusions

• ­»¸�¸ÀµÂ·¼¸·�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�Â¹�Ç»¸�¸¿¸¶ÇÅÂÁ¼¶�¸ÄÈ¼ÃÀ¸ÁÇ��¼�¸���À´Á´º¸Å�
´Á·�À¸Àµ¸Å�¶ÂÁÇÅÂ¿¿¸ÅÆ�Ê¼Ç»¼Á�Ç»¸�¼ÅÅ¼º´Ç¼ÂÁ�ÆÌÆÇ¸À��´Á·�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�
Â¹�Ç»¸Æ¸�·¸É¼¶¸Æ�

• «¸·È¶Ç¼ÂÁÆ�¼Á�Ç»¸�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�Æ¼Ç¸�É¸»¼¶¿¸Æ�Ç»´Ç�´Å¸�ÁÂ�¿ÂÁº¸Å�Å¸ÄÈ¼Å¸·�
ÇÂ�Ã»ÌÆ¼¶´¿¿Ì�É¼Æ¼Ç�¶ÂÁÇÅÂ¿�É´¿É¸Æ�´Á·�¶ÂÁÇÅÂ¿¿¸ÅÆ�ÈÆ¸·�µÌ�Ç»¸�¼ÅÅ¼º´Ç¼ÂÁ�
ÆÌÆÇ¸À�

Data Sources

• �´¿¼¹ÂÅÁ¼´�©Èµ¿¼¶�®Ç¼¿¼Ç¼¸Æ��ÂÀÀ¼ÆÆ¼ÂÁ�����������Àµ¸··¸·��Á¸ÅºÌ�¼Á�
°´Ç¸Å�¬ÇÈ·¼¸Æ��¬ÇÈ·Ì����°´Ç¸Å��º¸Á¶Ì�´Á·��ÈÁ¶Ç¼ÂÁ��ÂÀÃÂÁ¸ÁÇ�¬ÇÈ·Ì�
´Á·��Àµ¸··¸·��Á¸ÅºÌ���°´Ç¸Å�¥Â´·�©ÅÂè¿¸Æ�� �¢��ÂÁÆÈ¿Ç´ÁÇÆ�§´É¼º´ÁÇ�
�ÂÁÆÈ¿Ç¼Áº��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�ìÃ���ìÃ�¶ÃÈ¶�¶´�ºÂÉ�ºÂÃ»¸Å�·´Ç´�¸Á¸ÅºÌY��
¸ï¶¼¸Á¶Ì�°´Ç¸ÅY��¬ÇÈ·¼¸ÆY����¬ÇÈ·ÌY���Y���Y���¢§�¥�Ã·¹

• ���«�������#��� Å¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº��¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#��
«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�ºÂÉ�È¾�ºÂÉ¸ÅÁÀ¸ÁÇ�ÃÈµ¿¼¶´Ç¼ÂÁÆ�
ºÅ¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº�¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����#

• �©�������"����À¼ÆÆ¼ÂÁÆ��� ¸Á¸Å´Ç¼ÂÁ�«¸ÆÂÈÅ¶¸�¢ÁÇ¸ºÅ´Ç¸·��´Ç´µ´Æ¸��¸ Å¼·���
«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�¸À¼ÆÆ¼ÂÁÆ�º¸Á¸Å´Ç¼ÂÁ�
Å¸ÆÂÈÅ¶¸�¼ÁÇ¸ºÅ´Ç¸·�·´Ç´µ´Æ¸�¸ºÅ¼·

• �ÂÂ·�´Á·��ºÅ¼¶È¿ÇÈÅ¸�¨Åº´Á¼Í´Ç¼ÂÁ�Â¹�Ç»¸�®Á¼Ç¸·�§´Ç¼ÂÁÆ����������
�ª®�¬­�­��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���ÊÊÊ�¹´Â�ÂÅº�ÁÅ�Ê´Ç¸Å�´ÄÈ´ÆÇ´Ç�
Ê´ÆÇ¸Ê´Ç¸Å�¼Á·¸Ë�ÆÇÀ

�"� �ÂÂ·�´Á·��ºÅ¼¶È¿ÇÈÅ¸�¨Åº´Á¼Í´Ç¼ÂÁ�Â¹�Ç»¸�®Á¼Ç¸·�§´Ç¼ÂÁÆ�����������ª®�¬­�­��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���ÊÊÊ�¹´Â�ÂÅº�ÁÅ�
Ê´Ç¸Å��´ÄÈ´ÆÇ´Ç�Ê´ÆÇ¸Ê´Ç¸Å�¼Á·¸Ë�ÆÇÀ

�#� �¿¼Í´µ¸Ç»�­¼¿¿¸Ì��¥��®���Á�·�����ÂÀÃ¸Á·¼ÈÀ�Â¹�¬´Á¼Ç´Ç¼ÂÁ�¬ÌÆÇ¸ÀÆ�´Á·�­¸¶»ÁÂ¿Âº¼¸Æ��¸´Ê´º��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���ÊÊÊ�
¼Ê´��Á¸ÇÊÂÅ¾�ÂÅº�ÊÃ�¶ÂÁÇ¸ÁÇ�ÈÃ¿Â´·Æ����"��"��ÂÀÃ¸Á·¼ÈÀ�¬´Á¼Ç´Ç¼ÂÁ�¬ÌÆÇ¸ÀÆ�´Á·�­¸¶»ÁÂ¿Âº¼¸Æ�Ã·¹
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• ¦Â¿¿Ì����¦´ÈÃ¼Á��£��������� ����ÆÇ¼À´Ç¸·�®Æ¸�Â¹�°´Ç¸Å�¼Á�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ�¼Á�
������¯¼Åº¼Á¼´��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÃÈµÆ�ÈÆºÆ�ºÂÉ�¶¼Å¶�� �!�Ã·¹�¶¼Å¶� �!�
Ã·¹

• �¿¼Í´µ¸Ç»�­¼¿¿¸Ì��¥��®���Á�·�����ÂÀÃ¸Á·¼ÈÀ�Â¹�¬´Á¼Ç´Ç¼ÂÁ�¬ÌÆÇ¸ÀÆ�´Á·�
­¸¶»ÁÂ¿Âº¼¸Æ��¸´Ê´º��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���ÊÊÊ�¼Ê´�Á¸ÇÊÂÅ¾�ÂÅº�
ÊÃ�¶ÂÁÇ¸ÁÇ�ÈÃ¿Â´·Æ����"��"��ÂÀÃ¸Á·¼ÈÀ�¬´Á¼Ç´Ç¼ÂÁ�¬ÌÆÇ¸ÀÆ�´Á·�
­¸¶»ÁÂ¿Âº¼¸Æ�Ã·¹

• ¬Ç´Á¹ÂÅ·�°ÂÂ·Æ�¢ÁÆÇ¼ÇÈÇ¸�����¥����������°´Ç¸Å�´Á·��Á¸ÅºÌ�§¸ËÈÆ����¥¼Ç¸Å´ÇÈÅ¸�
«¸É¼¸Ê��°´Ç¸Å�¼Á�Ç»¸�°¸ÆÇ��«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃ���Ê´Ç¸Å¼ÁÇ»¸Ê¸ÆÇ�ÆÇ´Á¹ÂÅ·�
¸·È�Æ¼Ç¸Æ�·¸¹´È¿Ç�è¿¸Æ�°´Ç¸Å��Á¸ÅºÌ}¥¼Ç}«¸É¼¸Ê�Ã·¹

• �¸ÁÇ¸ÅÆ�¹ÂÅ��¼Æ¸´Æ¸��ÂÁÇÅÂ¿�´Á·�©Å¸É¸ÁÇ¼ÂÁ������!��£´ÁÈ´ÅÌ������«¸ÇÅ¼¸É¸·�
¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�¶·¶�ºÂÉ�»¸´¿Ç»ÌÊ´Ç¸Å�·Å¼Á¾¼Áº�ÃÈµ¿¼¶�Ê´Ç¸Å}
ÇÅ¸´ÇÀ¸ÁÇ�»ÇÀ¿

• ¥ÂÊ¸ÔÆ�Ê´Ç¸Å�¶ÂÁÆÈÀÃÇ¼ÂÁ�·´Ç´�¹ÂÅ����%�´Á·������¹ÂÅ�� ��Æ¼Ç¸Æ�

• ¥ÂÊ¸ÔÆ�Ê´Ç¸Å�¶ÂÁÆÈÀÃÇ¼ÂÁ�·´Ç´�¹ÂÅ���������!��´É¸Å´º¸��´Á·����#�¹ÂÅ� ���
Æ¼Ç¸Æ�

Carbon Abatement 
Factor

�´¿¶È¿´Ç¼ÂÁÆ�¶ÂÁ¶¿È·¸·�Ç»´Ç�¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�Ç»¸�¡Ì·ÅÂ©Â¼ÁÇ�ÆÂ¿ÈÇ¼ÂÁ�ÃÅÂ·È¶¸Æ�
´ÁÁÈ´¿�¸À¼ÆÆ¼ÂÁ�Æ´É¼ÁºÆ�Â¹���$��À¸ÇÅ¼¶�ÇÂÁÆ�Â¹��¨2¸��Ç��¨2¸��Ã¸Å�Æ¼Ç¸�´ÁÁÈ´¿¿Ì��
­»¸�´É¸Å´º¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�¹´¶ÇÂÅ�Â¹�Ç»¸�Ê´Ç¸Å�¸ÄÈ´Ç¸·�ÇÂ���� �Ç�¨2¸��
À¼¿¿¼ÂÁ�º´¿¿ÂÁÆ�

Water Savings 
Factor

�ÁÁÈ´¿�Ê´Ç¸Å�Æ´É¼ÁºÆ�¹ÅÂÀ�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�
´ÃÃÅÂË¼À´Ç¸¿Ì�"$������®�¬��º´¿¿ÂÁÆ�Ã¸Å�Æ¼Ç¸��

°´Ç¸Å�Æ´É¼ÁºÆ�Ê¸Å¸�¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�¥ÂÊ¸ÔÆ�Ê´Ç¸Å�ÈÆ´º¸�·´Ç´�µ¸¹ÂÅ¸�´Á·�´ì¸Å�
¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ�¬À´ÅÇ��ÂÁÇÅÂ¿¿¸ÅÆ��

Insights

• �¿Ç»ÂÈº»�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�ÃÅÂÉ¼·¸Æ�´�ºÂÂ·�¸ÆÇ¼À´Ç¸�Â¹�Ç»¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ�
ÃÅÂ·È¶¸·�µÌ�Ç»¸�¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�¡Ì·ÅÂ©Â¼ÁÇ��Ç»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¹´¶ÇÂÅÆ�
·Â�ÁÂÇ�Ç´¾¸�¼ÁÇÂ�´¶¶ÂÈÁÇ�Ç»¸�Æ¼Í¸�Â¹�¸´¶»�Æ¼Ç¸��¢Á¶¿È·¼Áº�Æ¼Ç¸�´¶Å¸´º¸�¼Á�
ÆÈµÆ¸ÄÈ¸ÁÇ�ÆÇÈ·¼¸Æ��Ç»¸�Å¸ÆÈ¿Ç�ÊÂÈ¿·�ÃÅÂ·È¶¸�´Á�´Å¸´�·¸Ã¸Á·¸ÁÇ�¶´ÅµÂÁ�
´µ´Ç¸À¸ÁÇ�¹´¶ÇÂÅ�´Á·�ÊÂÈ¿·�¼ÀÃÅÂÉ¸�¶ÂÀÃ´Å´µ¼¿¼ÇÌ�Â¹�Ç»¸�Å¸ÆÈ¿ÇÆ��

• ­»¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�¹´¶ÇÂÅ�Ê´Æ�¶ÅÂÆÆ�¶»¸¶¾¸·�´º´¼ÁÆÇ�¸À¼ÆÆ¼ÂÁÆ�
¼ÁÇ¸ÁÆ¼ÇÌ�èºÈÅ¸Æ�ÃÂÆÇ¸·�µÌ�®�¤��Ê´Ç¸Å�ÈÇ¼¿¼Ç¼¸Æ�¼Á�Ç»¸¼Å�´ÁÁÈ´¿�Å¸ÃÂÅÇÆ��
�¿Ç»ÂÈº»�Ç»¸�®�¬��¹´¶ÇÂÅÆ�ÈÆ¸·�¼Á�Ç»¼Æ�ÆÇÈ·Ì�´Å¸�ÆÀ´¿¿¸Å��´Æ�¸ËÃ¸¶Ç¸·�
µ¸¶´ÈÆ¸�Â¹�Ç»¸�¶ÂÁÆ¸ÅÉ´Ç¼É¸�Á´ÇÈÅ¸�Â¹�Ç»¸�¶´¿¶È¿´Ç¼ÂÁÆ���¼Ç�Ê´Æ�Â¹�Ç»¸�Æ´À¸�
ÂÅ·¸Å�Â¹�À´ºÁ¼ÇÈ·¸��­»¸�´É¸Å´º¸�¸À¼ÆÆ¼ÂÁÆ�¼ÁÇ¸ÁÆ¼ÇÌ�¹´¶ÇÂÅ�¹ÅÂÀ�Æ¸¿¸¶Ç¸·�
®�¤��Ê´Ç¸Å�ÈÇ¼¿¼Ç¼¸Æ�Ê´Æ���% �Ç�¨2¸�¦ �

• ¢Ç�ÀÈÆÇ�µ¸�ÁÂÇ¸·�Ç»´Ç�¶´¿¶È¿´Ç¼Áº�Ç»¸� ¡ �¸À¼ÆÆ¼ÂÁÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�
Ç»¸�ÃÅÂ¶¸ÆÆ¼Áº�Â¹�Ê´Ç¸Å�¼Æ�ÆÈµ½¸¶Ç�ÇÂ�Æ¼ºÁ¼è¶´ÁÇ�É´Å¼´µ¼¿¼ÇÌ���ÂÅ�¸Ë´ÀÃ¿¸��
Ç»¸�Å¸¿´Ç¼É¸�À¼Ë�Â¹�Ê´Ç¸Å�ÆÂÈÅ¶¸Æ��¸�º���ÆÈÅ¹´¶¸��ºÅÂÈÁ·��·¸Æ´¿¼Á´Ç¼ÂÁ��Ê¼¿¿�
É´ÅÌ�Ç»ÅÂÈº»ÂÈÇ�Ç»¸�Ì¸´Å�´Á·�µ¸ÇÊ¸¸Á�Ì¸´ÅÆ��·¸Ã¸Á·¼Áº�ÂÁ�¶»´Áº¼Áº�
À¸Ç¸ÂÅÂ¿Âº¼¶´¿�¶ÂÁ·¼Ç¼ÂÁÆ���¼æ¸Å¸ÁÇ�Å¸º¼ÂÁÆ�Ê¼Ç»¼Á�¸´¶»�ÆÇ´Ç¸�À´Ì�´¿ÆÂ�µ¸�
´æ¸¶Ç¸·�·¼æ¸Å¸ÁÇ¿Ì�µÌ�Ç»¸�Æ´À¸�¶»´Áº¸Æ�¼Á�À¸Ç¸ÂÅÂ¿Âº¼¶´¿�¶ÂÁ·¼Ç¼ÂÁÆ��

• ­»¸�¸Á¸ÅºÌ�Å¸ÄÈ¼Å¸·�¹ÂÅ�Ç»¸�ÃÅÂ¶¸ÆÆ¼Áº�Â¹�Ç»¸�Ê´Ç¸Å�¶ÂÈ¿·�µ¸�¸Ë´À¼Á¸·�
´Ç�´�ÈÇ¼¿¼ÇÌ�Å´Ç»¸Å�Ç»´Á�´Ç�´�ÆÇ´Ç¸�¿¸É¸¿�ÈÆ¼Áº�´ÆÆÈÀÃÇ¼ÂÁÆ�ÂÁ�Ç»¸�¿¸É¸¿Æ�
Â¹�ÇÅ¸´ÇÀ¸ÁÇ�ÃÅ¸��´Á·�ÃÂÆÇ�¼ÁÆÇ´¿¿´Ç¼ÂÁ��ÇÂ�¼Á¶Å¸´Æ¸�Ç»¸�´¶¶ÈÅ´¶Ì�Â¹�Ç»¸�
Å¸ÆÈ¿ÇÆ��­»¸�·´Ç´�Å¸ÄÈ¼Å¸·�ÇÂ�¶´ÅÅÌ�ÂÈÇ�Ç»¼Æ�´ÆÆ¸ÆÆÀ¸ÁÇ�Ê´Æ�ÁÂÇ�´É´¼¿´µ¿¸�
·ÈÅ¼Áº�Ç»¼Æ�ÆÇÈ·Ì�

 
Results
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AT&T Video Optimizer helps developers improve viewers' mobile app 
and video experience while lowering energy usage and emissions 

AT&T 10x Case Study:
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Summary 
With the rise of high-speed mobile connectivity, people are changing 

the way they watch their favorite show, news program, movie or 

short videos. It’s becoming all about the mobile device, as in the 

second quarter of 2019, more than half of global video views started 

on smartphones or tablets.1

AT&T Video Optimizer is a free tool that helps app developers 

improve the performance of their apps, creating a better viewing 

experience for the end user. The tool also helps developers optimize 

ÀÂµ¼¿¸�´ÃÃÆ�ÆÂ�Ç»´Ç�Ç»¸Ì�ÈÆ¸�Ç»¸�ÀÂµ¼¿¸�Á¸ÇÊÂÅ¾�¸ï¶¼¸ÁÇ¿Ì��§ÂÇ�

only does this make for a better user experience, but it also helps 

app providers save money on data center equipment that they don’t 

»´É¸�ÇÂ�ÈÆ¸�µ¸¶´ÈÆ¸�Ç»¸ÌÔÅ¸�Æ¸ÅÉ¼Áº�¶ÂÁÇ¸ÁÇ�ÀÂÅ¸�¸ï¶¼¸ÁÇ¿Ì�

�­�­�¯¼·¸Â�¨ÃÇ¼À¼Í¸Å�´¿ÆÂ�»´Æ�´�¿¸ÆÆ�ÂµÉ¼ÂÈÆ�µ¸Á¸èÇ��ÂÃÇ¼À¼Í¸·�

video reduces the energy needed to run the network equipment 

that transmits the videos. This results in lower greenhouse gas 

(GHG) emissions associated with the entertainment we watch from 

our mobile devices. Since the AT&T Video Optimizer was introduced 

in 2012 and used by mobile apps around the world, it is estimated 

that it has helped lower global electricity usage by more than 42,000 
kilowatt hours a year, reducing GHG emissions equivalent to not 

using over 2.7 million gallons of gasoline annually.2  

AT&T 10x Case Study:
AT&T Video Optimizer helps developers improve viewers' mobile app and video experience while lowering 
energy usage and emissions

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 for our customers 10x the footprint of our operations by the end of 2025. 

­Â�À¸¸Ç�Ç»¼Æ��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�¶ÂÀÃ´ÁÌ��°¸ÔÅ¸�´¿ÆÂ�ÊÂÅ¾¼Áº�
with our customers and technology partners to implement and scale carbon-saving solutions. This case 
ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�
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 global 
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�Â¹�
AT&T Video Optimizer

More than 
42,000 kilowatt 
hours of electricity 
savings equivalent to:

More than 2.7 
million gallons 
of gasoline avoided 

More than 
25,000 metric 
tons of CO2e avoided

or
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Background: Mobile video usage is growing rapidly
As more mobile apps use embedded video and streaming becomes 

more popular, video streaming services in terms of both subscribers 

and viewing time per subscriber have grown.3  Stimulating the growth 

even more is the advancements in higher screen resolutions on mobile 

devices.4 This is already impacting the makeup of communications 

Á¸ÇÊÂÅ¾�ÇÅ´ï¶�´Æ�ÀÂÅ¸�Ç»´Á�"�Y�Â¹�ÇÅ´ï¶�¶´À¸�¹ÅÂÀ�É¼·¸Â�¼Á����%�5 

This trend is expected to continue. In fact, a 2019 report by Ericsson 

¹ÂÅ¸¶´ÆÇ¸·�Ç»´Ç�É¼·¸Â�ÇÅ´ï¶�ÂÁ�ÀÂµ¼¿¸�Á¸ÇÊÂÅ¾Æ�Ê¼¿¿�ºÅÂÊ�µÌ�´ÅÂÈÁ·�

��Y�´ÁÁÈ´¿¿Ì�"

 

­»¸��»´¿¿¸Áº¸���Æ�ÀÂÅ¸�É¼·¸Â�ºÂ¸Æ�ÀÂµ¼¿¸��¸ï¶¼¸ÁÇ�ÈÆ¸�Â¹�Ç»¸�Ê¼Å¸¿¸ÆÆ� 
Á¸ÇÊÂÅ¾�µ¸¶ÂÀ¸Æ�¶Å¼Ç¼¶´¿
¯¼·¸Â�¼Æ�ÃÂÃÃ¼Áº�ÈÃ�´¶ÅÂÆÆ�·¼æ¸Å¸ÁÇ�ÇÌÃ¸Æ�Â¹�ÀÂµ¼¿¸�´ÃÃÆ���ÅÂÀ�É¼·¸Â�ÆÇÅ¸´À¼Áº�Ã¿´Ç¹ÂÅÀÆ�ÇÂ�Á¸ÊÆ�´Á·�ÆÃÂÅÇÆ�ÂÈÇ¿¸ÇÆ��

video is becoming a fundamental piece of our mobile user experience. However, making this experience enjoyable can be 

very challenging, and app developers are looking for ways to address several common issues such as:

• Startup delays

• Video stalls

• Poor video quality

• Slow responsiveness

• Excessive data usage

• Battery drain

These video performance challenges can be addressed by optimizing how video is distributed across the wireless 

network. 

60%
of ÀÂµ¼¿¸�·´Ç´�ÇÅ´ï¶� 

came from video in 20193
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­»¸�¬Â¿ÈÇ¼ÂÁ���­�­�¯¼·¸Â�¨ÃÇ¼À¼Í¸Å�»¸¿ÃÆ�É¼·¸Â�¶ÂÁÇ¸ÁÇ�·¼ÆÇÅ¼µÈÇÂÅÆ� 
ÈÆ¸�¿¸ÆÆ�µ´Á·Ê¼·Ç»��¼ÀÃÅÂÉ¼Áº�¶ÈÆÇÂÀ¸Å�¸ËÃ¸Å¼¸Á¶¸�Ê»¼¿¸�Å¸·È¶¼Áº�¶ÂÆÇÆ�� 
energy and emissions
The AT&T Video Optimizer is a tool AT&T created to 

help developers optimize the performance of their 

´ÃÃÆ�ÂÁ�´�ÀÂµ¼¿¸�Á¸ÇÊÂÅ¾��­»¸�ÇÂÂ¿�¼·¸ÁÇ¼è¸Æ� #�

·¼æ¸Å¸ÁÇ�µ¸ÆÇ�ÃÅ´¶Ç¼¶¸Æ�¹ÂÅ�´ÃÃ�·¸É¸¿ÂÃÀ¸ÁÇ�´Á·�

analyzes the app against all of them. And best of all, 

AT&T provides this tool for free.

The tool works on iOS and Android and it can be used 

for any application. The tool is particularly helpful to 

apps that require persistent network connection, such 

as social media, video and audio streaming, but since 

É¼·¸Â�¼Æ�ÆÈ¶»�´�µ¼º�ÇÅ´ï¶�·Å¼É¸Å��É¼·¸Â�ÂÃÇ¼À¼Í´Ç¼ÂÁ�»´Æ�

become a critical reason for a developer to use it. 

AT&T Video Optimizer uses powerful analytics to 

·¸Ç¸¶Ç�¶Å¼Ç¼¶´¿�¼ÆÆÈ¸Æ�ÆÈ¶»�´Æ�Ê´ÆÇ¸·�·´Ç´�ÇÅ´ï¶�

and excessive “chattiness” as a result of opening 

´Á·�¶¿ÂÆ¼Áº�¶ÂÁÁ¸¶Ç¼ÂÁÆ�¼Á¸ï¶¼¸ÁÇ¿Ì��¢Ç�ÃÅ¸Æ¸ÁÇÆ�Ç»¸�

èÁ·¼ÁºÆ�¼Á�´Á�¸´ÆÌ�ÇÂ�ÈÁ·¸ÅÆÇ´Á·�É¼ÆÈ´¿�ÇÂÂ¿��À´¾¼Áº�

it is easy for the developer to identify and execute 

needed adjustments.

 
 
�¸Á¸èÇÆ�¹ÂÅ�Ç»¸�É¼¸Ê¸ÅÆ

�ÂÅ�Ç»¸�Ã¸ÂÃ¿¸�ÈÆ¼Áº�´�É¼·¸Â�ÆÇÅ¸´À¼Áº�´ÃÃ��Ç»¸�µ¸Á¸èÇ�¼Æ�ÆÇÅ´¼º»Ç¹ÂÅÊ´Å·��Ç»¸�É¼·¸Â�ÆÇ´ÅÇÆ�ÄÈ¼¶¾¿Ì�´Á·�Ã¿´ÌÆ�ÆÀÂÂÇ»¿Ì��

By optimizing the video with AT&T Video Optimizer, the app simply works better and is more responsive. Because the app 

only downloads the needed data – and equally important, doesn’t download data it doesn’t need – the user can enjoy a 

smoother experience.

�ÈÅÇ»¸Å��µ¸¶´ÈÆ¸�Ç»¸��­�­�¯¼·¸Â�¨ÃÇ¼À¼Í¸Å�»¸¿ÃÆ�¶ÂÁÇ¸ÁÇ�ÃÅÂÉ¼·¸ÅÆ�¶´Ç¶»�¸ÅÅÂÅÆ�ÇÂ�Å¸·È¶¸�Ç»¸�´ÀÂÈÁÇ�Â¹�·´Ç´�Ç»´Ç�¼Æ�

ÇÅ´ÁÆÀ¼ÇÇ¸·��Ç»¸�¸Á·�ÈÆ¸Å�Á¸¸·Æ�¿¸ÆÆ�·´Ç´��Ê»¼¶»�¼Æ�´Á�´··¼Ç¼ÂÁ´¿�µ¸Á¸èÇ�¹ÂÅ�ÈÆ¸ÅÆ�Ê¼Ç»�´�¿¼À¼Ç¸·�·´Ç´�Ã¿´Á�

This also means that the AT&T Video Optimizer can help extend device battery life and reduce charging needs, which can 

result in lower electricity usage by an estimated 2.5 million kilowatt hours globally each year, which is like avoiding the 

associated GHGs of more than 57,000 gallons of gasoline annually.

¯¼ÆÈ´¿�ÇÂÂ¿��Simple ÆÇÂÃ¿¼º»Ç�É¼ÆÈ´¿Æ�¼·¸ÁÇ¼¹Ì�ÃÂÇ¸ÁÇ¼´¿�¼ÆÆÈ¸Æ
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�¸Á¸èÇÆ�¹ÂÅ�Ç»¸�´ÃÃ�·¸É¸¿ÂÃ¸Å

The AT&T Video Optimizer has been used by many 

of the leading video content providers, including 

WarnerMedia and HBO Max. By using this tool, 

developers can easily identify data-gobbling issues 

´Á·�èÁ¸�ÇÈÁ¸�Ç»¸�´ÃÃ�ÇÂ�¸¿¼À¼Á´Ç¸�Ê´ÆÇ¸��­»¼Æ�

helps the developers by providing a great customer 

experience, which is critical to success in the 

marketplace, while also helping to reduce costs. 

By reducing unnecessary data transmitted by their 

apps, developers reduce their costs for network 

´¶¶¸ÆÆ�´Á·�Æ¸ÅÉ¸Å�¿Â´·���ÂÅ�¼ÁÆÇ´Á¶¸��´�·¸É¸¿ÂÃ¸Å�

using the AT&T Video Optimizer to reduce data 

needs can also reduce data center costs such as 

investment in additional servers and the electricity 

needed to power them. Because much of this 

èÁ´Á¶¼´¿�¼Á¹ÂÅÀ´Ç¼ÂÁ�¼Æ�ÃÅÂÃÅ¼¸Ç´ÅÌ��Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�

doesn’t attempt to quantify these cost savings. 

However, based on AT&T’s data center savings as a 

result of video optimization, we estimate that the 

cost savings are substantial.

 �­�­�¯¼·¸Â�¨ÃÇ¼À¼Í¸Å�¼Á�´¶Ç¼ÂÁ

 A leading video app developer used the AT&T Video Optimizer 
to review an upcoming update to their platform and found 
that they weren’t using text compression for subtitles. AT&T 
worked with the developer to identify the problem and a 
Æ¼ÀÃ¿¸�èË�ÇÂ�Å¸·È¶¸�Ç»¸�´ÀÂÈÁÇ�Â¹�·´Ç´�ÇÅ´ÁÆÀ¼ÇÇ¸·�·ÈÅ¼Áº�Ç»¸�
É¼·¸Â�ÆÇÅ¸´À��­»´Ç�Æ¼ÀÃ¿¸�èË�´¿ÂÁ¸�Å¸ÆÈ¿Ç¸·�¼Á�¸ÆÇ¼À´Ç¸·�·´Ç´�
reductions of approximately 10%. 

�¸Ç´¼¿¸·�·´Ç´�»¸¿ÃÆ�´ÃÃ�·¸É¸¿ÂÃ¸ÅÆ�¼·¸ÁÇ¼¹Ì�ÂÃÃÂÅÇÈÁ¼Ç¼¸Æ�ÇÂ�Å¸èÁ¸�¶Â·¸�
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�¸Á¸èÇÆ�¹ÂÅ�Á¸ÇÊÂÅ¾�ÃÅÂÉ¼·¸ÅÆ�¿¼¾¸��­�­

�ÂÅ��­�­�´Á·�ÂÇ»¸Å�ÀÂµ¼¿¸�Á¸ÇÊÂÅ¾�ÃÅÂÉ¼·¸ÅÆ��Ç»¸�

µ¸Á¸èÇ�Â¹�´ÃÃ�·¸É¸¿ÂÃ¸ÅÆ�ÈÆ¼Áº�Ç»¸��­�­�¯¼·¸Â�

¨ÃÇ¼À¼Í¸Å�¼Æ�Æ¼ÀÃ¿¸��¿¸ÆÆ�É¼·¸Â�·´Ç´�ÇÅ´ï¶�ÂÁ�Ç»¸�ÀÂµ¼¿¸�

network improves performance and congestion while 

reducing infrastructure and operating costs, including 

the costs and environmental impacts of electricity 

usage. In addition to a fundamental reduction of data 

transmission needs, the AT&T Video Optimizer also 

helps reduce the “chattiness” of apps, which streamlines 

the number of times data is requested and enhances 

network performance further. 

�ÂÅ��­�­��Ç»¼Æ�¸ï¶¼¸Á¶Ì�»´Æ�»¸¿Ã¸·�Ç»¸�¶ÂÀÃ´ÁÌ�

avoid millions of dollars of unneeded server costs and 

hundreds of thousands of dollars in electricity costs 

since it started using the tool in 2012.

And because the tool is open-source, free, and used 

by developers with apps used around the world, the 

µ¸Á¸èÇÆ�´ÃÃ¿Ì�ÇÂ�º¿Âµ´¿�¶ÂÀÀÈÁ¼¶´Ç¼ÂÁÆ�Á¸ÇÊÂÅ¾Æ��ÁÂÇ�

just AT&T.

°»´ÇÔÆ�Á¸ËÇ��! �ÂÃÇ¼À¼Í´Ç¼ÂÁ
Building on its success, the team behind the AT&T 
Video Optimizer is turning its attention to similar 
µ¸Á¸èÇÆ�Ç»´Ç�¶´Á�µ¸�´ÃÃ¿¼¸·�ÇÂ�! �´ÃÃ¿¼¶´Ç¼ÂÁÆ�

�Æ�! �´Á·�¸·º¸�¶ÂÀÃÈÇ¼Áº�º´¼Á�ÀÂÀ¸ÁÇÈÀ�
and content is pushed to the edge of the data 
network, it will be more important than ever to 
ÀÂÁ¼ÇÂÅ�·´Ç´�ëÂÊ�ÇÂ�·Å¼É¸�ÇÅ´ï¶�¸ï¶¼¸Á¶Ì�ÆÂ�
Ç»´Ç�·´Ç´�¼ÆÁÔÇ�Á¸¸·¿¸ÆÆ¿Ì�ÇÅ´ÁÆÀ¼ÇÇ¸·�

®Æ¼Áº�Ç»¸�Æ´À¸�À¸Ç»Â·Â¿ÂºÌ�·¸É¸¿ÂÃ¸·�¹ÂÅ�Ç»¸�
AT&T Video Optimizer, the AT&T team hopes to 
·Å¼É¸�Æ¼À¼¿´Å�·´Ç´�ÇÅ´ÁÆÀ¼ÆÆ¼ÂÁ�¸ï¶¼¸Á¶Ì�¼ÁÇÂ�Ç»¸�
Á¸ËÇ�º¸Á¸Å´Ç¼ÂÁ�Â¹�! �Á¸ÇÊÂÅ¾Æ�

This work has the potential to create a better user 
¸ËÃ¸Å¼¸Á¶¸�´Á·�Æ´É¸�ÀÂÁ¸Ì�´Á·�¸Á¸ÅºÌ�¹ÂÅ�¸É¸Á�
more applications like gaming that will demand 
»¼º»�¶´Ã´¶¼ÇÌ�´Á·�¿ÂÊ�¿´Ç¸Á¶Ì���Á·�´Æ�ÀÂµ¼¿¸�
º´À¼Áº�µ¸¶ÂÀ¸Æ�ÀÂÅ¸�ÃÂÃÈ¿´Å��Ç»¸Æ¸�µ¸Á¸èÇÆ�
¶ÂÈ¿·�Å¸´¿¿Ì�ÆÇ´¶¾�ÈÃ�
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¬ÈÆÇ´¼Á´µ¼¿¼ÇÌ�¢ÀÃ´¶Ç���ï¶¼¸ÁÇ�´ÃÃÆ�Å¸ÆÈ¿Ç�¼Á�Á¸ÇÊÂÅ¾�´Á·�µ´ÇÇ¸ÅÌ�Æ´É¼ÁºÆ�

It’s no secret that mobile video is a big deal. If a picture is worth a thousand words, then mobile video is worth a chapter. 

That’s why app developers are turning to tools like the AT&T Video Optimizer to improve the video watching experience 

for mobile users. In addition to the improved experience for the viewer, the Video Optimizer can also help save electricity.

�¸¶´ÈÆ¸�Ç»¸�µ¸Á¸èÇÆ�¹ÅÂÀ��­�­�¯¼·¸Â�¨ÃÇ¼À¼Í¸Å�»´É¸�º¿Âµ´¿�Æ¶´¿¸��¸É¸Á�ÆÀ´¿¿�´·½ÈÆÇÀ¸ÁÇÆ�ÇÂ�´ÃÃ�¶Â·¸�¶´Á�Å¸ÆÈ¿Ç�¼Á�´Á�

¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇ��°»¸Á�´Á�´ÃÃ�¼Æ�ÂÃÇ¼À¼Í¸·��Ç»¸�Á¸ÇÊÂÅ¾�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�µ¸Á¸èÇÆ�¸ËÇ¸Á·�ÇÂ�Ê»¸Å¸É¸Å�¼Á�Ç»¸�ÊÂÅ¿·�

Ç»¸�´ÃÃ�¼Æ�ÈÆ¸·���Á·�ÆÀ´¿¿¸Å�è¿¸�Æ¼Í¸�¸ËÇ¸Á·Æ�·¸É¼¶¸�µ´ÇÇ¸ÅÌ�¿¼¹¸�´Á·�Å¸·È¶¸Æ�µ´ÇÇ¸ÅÌ�¶»´Åº¼Áº�Á¸¸·Æ��Å¸·È¶¼Áº�¸Á¸ÅºÌ�

ÈÆ´º¸�¹ÈÅÇ»¸Å��­Âº¸Ç»¸Å��Ç»¸Æ¸�µ¸Á¸èÇÆ�´··�ÈÃ�ÇÂ�ÀÂÅ¸�Ç»´Á�42,000 kWh in electricity savings a year across the globe, 

which is equivalent to more than 25,000 metric tons of CO2e each year, which is equivalent to: 

Taking more 

than 5,500 cars 

Âæ�Ç»¸�ÅÂ´·

Not burning more 

than 2.85 million 

gallons of gasoline

Switching more 

than 960,000  

¼Á¶´Á·¸Æ¶¸ÁÇ�

bulbs to LEDs 1
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�ÃÃ¿Ì¼Áº�Ç»¸���Ë��´ÅµÂÁ�¢ÀÃ´¶Ç�¦¸Ç»Â·Â¿ÂºÌ�
�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�
AT&T’s Video Optimizer technology. The details of the methodology can be found on the AT&T 10x website. The table below 
summarizes how the 10x methodology was applied to estimate the environmental impacts described in this case study. 

AT&T Video Optimizer helps app developers optimize apps with video by 
catching errors and identifying areas consuming both unnecessary amounts of 
data and airtime. By reducing the amount of data consumed and airtime, AT&T 
Video Optimizer decreases the energy needed to run the network equipment 
that transmits the videos and can help extend battery life of the mobile devices 
using the app. This results in lower electricity usage and lower associated GHG 
emissions. 

Description of the 
Enabling Technology

This case study focuses on the carbon impact of energy savings from network 
and battery savings of mobile devices enabled by the AT&T Video Optimizer 
tool.

Impact Category

The carbon savings detailed in this case study are a result of using AT&T Video 
Optimizer tool to optimize the use of video apps. 

Attribution of Impacts

Video apps that have been optimized using AT&T Video Optimizer consume 
both less battery on a mobile phone and decrease the energy consumed on the 
network, thereby reducing electricity usage and associated GHG emissions.   

Materiality

AT&T Video Optimizer tool helps optimize video apps, decreasing data 
usage and device battery drainage, which in turn leads to lower electricity 
consumption and lower associated GHG emissions. 

©Å¼À´ÅÌ��æ¸¶ÇÆ

§Â�Æ¸¶ÂÁ·´ÅÌ�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·�� ¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ
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Increased use of video apps due to improved user experience.«¸µÂÈÁ·��æ¸¶ÇÆ

This tool does not appear to create other outsized or irreparable environmental or 
social impacts.

­Å´·¸�¨æÆ�ÂÅ� 
§¸º´Ç¼É¸��æ¸¶ÇÆ 

There are no embodied carbon emissions from this tool.  
Carbon Burden  
from the Enabling 
Technology

The network savings across the AT&T network and the battery savings from 
users of video apps on AT&T's network from a selected number of apps.

 Scope

The data in this case study covers data and airtime reductions and the 
associated energy and carbon savings from 2012 to 2019.

The functional unit for the avoided GHG emissions is expressed as metric tons 
of CO2e per mobile phone subscriber. 

Timeframe

Functional Unit
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The total data savings and airtime savings on AT&T’s network from the use of 
AT&T’s Video Optimizer on a select number of apps were collated between 2012 
and 2019 and used to calculate network and battery energy savings, respectively. 

§¸ÇÊÂÅ¾�¬´É¼ÁºÆ�

• ­Â�¶´¿¶È¿´Ç¸�§¸ÇÊÂÅ¾�¬´É¼ÁºÆ��´ÁÁÈ´¿�·´Ç´�Æ´É¼ÁºÆ�ÂÁ��­�­ÔÆ�Á¸ÇÊÂÅ¾�Ê´Æ�
multiplied by the respective year’s energy intensity, to produce kWh savings 
between 2012 and 2019. The cumulative annual energy savings was then divided 
by AT&T’s total mobility subscribers, to provide the energy savings per connection 
for 2019. 

• Using ITU data, this factor was multiplied by the number of mobile broadband 
connections in the US and globally, to provide total kWh saved for both the US 
´Á·�º¿Âµ´¿¿Ì��­»¸�¢­®�èºÈÅ¸Æ�Ê¸Å¸�´·½ÈÆÇ¸·�ÈÆ¼Áº�´Á�´ÆÆÈÀ¸·�´·ÂÃÇ¼ÂÁ�Å´Ç¸�Â¹�
���Y�¼Á�Ç»¸�®¬�´Á·�!�Y�º¿Âµ´¿¿Ì�ÇÂ�Å¸ë¸¶Ç�Ç»¸�ÈÆ¸�Â¹�Ç»¸�´ÃÃÆ�¼Á�Ç»¸�Å¸ÆÃ¸¶Ç¼É¸�
areas. 

• kWh savings were converted into carbon savings by multiplying the US and 
º¿Âµ´¿�èºÈÅ¸Æ�µÌ�Ç»¸�®¬�¸ «¢��¸¿¸¶ÇÅ¼¶¼ÇÌ�¸À¼ÆÆ¼ÂÁÆ�¹´¶ÇÂÅ�´Á·�Ç»¸�¢�������¢¬�
global electricity emission factor respectively. These values were subsequently 
converted into gallons of gasoline using the EPA equivalency factors. 

Battery Savings:

• To calculate device battery savings, 2019 cumulative annual airtime savings on 
AT&T’s network was multiplied by the average power consumption of the GSM 
radio module of a mobile phone to produce the annual kWh savings. This kWh 
Æ´É¼ÁºÆ�èºÈÅ¸�Ê´Æ�ÆÈµÆ¸ÄÈ¸ÁÇ¿Ì�·¼É¼·¸·�µÌ��­�­ÔÆ�ÇÂÇ´¿�ÀÂµ¼¿¼ÇÌ�ÆÈµÆ¶Å¼µ¸ÅÆ��ÇÂ�
calculate the kWh savings per mobile subscriber for 2019. 

• Using ITU data, this factor was multiplied by the number of mobile broadband 
connections in US and globally, to provide total kWh saved for both the US and 
º¿Âµ´¿¿Ì��­»¸�¢­®�èºÈÅ¸Æ�Ê¸Å¸�´·½ÈÆÇ¸·�ÈÆ¼Áº�´Á�´ÆÆÈÀ¸·�´·ÂÃÇ¼ÂÁ�Å´Ç¸�Â¹����Y�
¼Á�Ç»¸�®¬�´Á·�!�Y�º¿Âµ´¿¿Ì�ÇÂ�Å¸ë¸¶Ç�Ç»¸�ÈÆ¸�Â¹�Ç»¸�´ÃÃÆ�¼Á�Ç»¸�Å¸ÆÃ¸¶Ç¼É¸�´Å¸´Æ�

• kWh savings were converted into carbon savings by multiplying the US and 
º¿Âµ´¿�èºÈÅ¸Æ�µÌ�Ç»¸�®¬�¸ «¢��¸¿¸¶ÇÅ¼¶¼ÇÌ�¸À¼ÆÆ¼ÂÁÆ�¹´¶ÇÂÅ�´Á·�Ç»¸�¢�������¢¬�
global electricity emission factor respectively. These values were subsequently 
converted into gallons of gasoline using the EPA equivalency factors.

Methodology
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• �­�­��´Ç´�¬´É¼ÁºÆ�·´Ç´�¹ÅÂÀ�Æ¸¿¸¶Ç¸·�´ÃÃÆ����������%�

• �­�­��¼ÅÇ¼À¸�¬´É¼ÁºÆ�·´Ç´�¹ÅÂÀ�Æ¸¿¸¶Ç¸·�´ÃÃÆ����������!�����#�

• EPA Equivalences (https://www.epa.gov/energy/greenhouse-gases-
equivalencies-calculator-calculations-and-references) 

• Electricity emission factors (eGrid – https://www.epa.gov/energy/egrid)

• ¢������%�°ÂÅ¿·��¿¸¶ÇÅ¼¶¼ÇÌ��À¼ÆÆ¼ÂÁ��´¶ÇÂÅÆ�

• ��¢¬����%�°ÂÅ¿·�®ÃÆÇÅ¸´À��¿¸¶ÇÅ¼¶¼ÇÌ�®ÃÆÇÅ¸´À��À¼ÆÆ¼ÂÁ��´¶ÇÂÅÆ���https://
www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-
factors-2019)

• ¢­®�¬Ç´Ç¼ÆÇ¼¶Æ��§ÈÀµ¸Å�Â¹��¼Ë¸·�´Á·�¦Âµ¼¿¸��ÅÂ´·µ´Á·�¬ÈµÆ¶Å¼ÃÇ¼ÂÁÆ��https://
ÊÊÊ�¼ÇÈ�¼ÁÇ�̧ Á�¢­®���¬Ç´Ç¼ÆÇ¼¶Æ�©´º¸Æ�ÆÇ´Ç�·¸¹´È¿Ç�´ÆÃË)

• Power Consumption of GSM radio module of a mobile phone (https://www.
ÈÆ¸Á¼Ë�ÂÅº�¿¸º´¶Ì�̧ É¸ÁÇ�´Ç¶���Ç¸¶»�¹È¿¿}Ã´Ã¸ÅÆ��´ÅÅÂ¿¿�Ã·¹��»ÇÇÃÆ���´ÅË¼É�ÂÅº�ìÃ�
´ÅË¼É�Ã´Ã¸ÅÆ�����������"# ��Ã·¹)

• �­�­��ÂÀ¸ÆÇ¼¶��ÅÂ´·µ´Á·��ÂÁÁ¸¶Ç¼ÂÁÆ�´Á·�¦Âµ¼¿¼ÇÌ�¬ÈµÆ¶Å¼µ¸ÅÆ��https://
¼ÁÉ¸ÆÇÂÅÆ�´ÇÇ�¶ÂÀ�{�À¸·¼´��¼¿¸Æ����­­�¢«�èÁ´Á¶¼´¿�Å¸ÃÂÅÇÆ�´ÁÁÈ´¿�
reports/2019/complete-2019-annual-report.pdf) 

 Data Sources

"�"!�º��¨2e per mobile phone subscriber per year based on cumulative energy 
savings between 2012 and 2019.

Carbon Abatement 
Factor

Results

• �ÆÆÈÀ¸����Y�´·ÂÃÇ¼ÂÁ�Å´Ç¸�¹ÂÅ�®¬�´Á·�´�!�Y�´·ÂÃÇ¼ÂÁ�Å´Ç¸�¹ÂÅ�º¿Âµ´¿�
subscriptions (based on subscriptions/number of users of the selected apps in 
both the US and globally).

• �ÆÆÈÀ¸�´ÃÃÆ�Ê¼¿¿�µ¸�ÈÆ¸·�ÂÁ�ÆÀ´ÅÇÃ»ÂÁ¸Æ�Ê»¼¿¸�ÈÆ¼Áº�ÀÂµ¼¿¸�ÂÅ�èË¸·�
broadband.

Key Assumptions

§Â�¸Ë¶¿ÈÆ¼ÂÁÆ Exclusions
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�Á·ÁÂÇ¸Æ

 1.  “Q2 2019 Global Video Index,” Brightcove, June 10, 2020, »ÇÇÃÆ���ÊÊÊ�µÅ¼º»Ç¶ÂÉ¸�¶ÂÀ�¸Á�É¼·¸Â�¼Á·¸Ë�¶¼·w#���¨������$«Å±�Ã¼·w#��� ������ªÇº»

2.  “Greenhouse  ´Æ��ÄÈ¼É´¿¸Á¶Ì��´¿¶È¿´ÇÂÅ�×�®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì���ÈºÈÆÇ��"�����%��https://www.epa.gov/energy/greenhouse-gas-
equivalencies-calculator��§ÂÇ¸��´É¸Å´º¸�¸ «¢��¸¿¸¶ÇÅ¼¶¼ÇÌ�¹´¶ÇÂÅÆ�»´É¸�µ¸¸Á�ÈÆ¸·�Å´Ç»¸Å�Ç»´Á�À´Åº¼Á´¿��¯�«­�¸¿¸¶ÇÅ¼¶¼ÇÌ�¹´¶ÇÂÅÆ��Ç»¼Æ�µ¸¼Áº�´�ÀÂÅ¸�
conservative savings estimate)

3.   “Mobile ÇÅ´ï¶�µÌ�´ÃÃ¿¼¶´Ç¼ÂÁ�¶´Ç¸ºÂÅÌ�×��Å¼¶ÆÆÂÁ��§ÂÉ¸Àµ¸Å�����%��https://www.ericsson.com/en/mobility-report/reports/november-2019/mobile-
ÇÅ´ï¶�µÌ�´ÃÃ¿¼¶´Ç¼ÂÁ�¶´Ç¸ºÂÅÌ 

4.  Ibid.

5.  Ibid.

"��� ¢µ¼·�



AT&T 10x Case Study:
Emerson’s Grind2EnergyTM integrates AT&T IoT to turn 
food waste into clean energy



Page 2©2018 AT&T Intellectual Property. All rights reserved. AT&T and the Globe logo are registered trademarks of AT&T Intellectual 
Property

November 2018

AT&T 10x Case Study: Emerson’s Grind2EnergyTM integrates AT&T IoT to turn food waste into clean energy

AT&T 10x Case Study:
Emerson’s Grind2EnergyTM integrates AT&T IoT to turn food waste into 
clean energy

Summary:
Grind2Energy™, the food waste recycling 

system from Emerson, has created an industrial 

food grinder that helps address the costs and 

environmental impacts of food waste disposal 

from grocery stores, restaurants and stadiums. 

This equipment turns food waste from 

commercial kitchens into a nutrient-rich slurry 

that anaerobic digesters can turn into biogas 

— methane obtained from biological resources 

that can be turned into electricity or heat —

´Á·�¹¸ÅÇ¼¿¼Í¸Å��¼ÁÆÇ¸´·�Â¹�µ¸¼Áº�Ç´¾¸Á�ÇÂ�´�¿´Á·è¿¿�
where it decomposes and emits methane, 

´�ÃÂÇ¸ÁÇ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ��­»¸�èÅÆÇ�ÀÂ·¸¿Æ�
of the food waste recycling system used a 

manual process to handle maintenance and the 

hauling of the slurry to the anaerobic digester, 

but the Grind2Energy team quickly realized 

they needed continuous data to optimize 

operations. They turned to AT&T to integrate 

Internet of Things (IoT) connectivity and robust 

reporting into the food waste recycling system, 

helping to increase scalability and increase the 

market competitiveness of the system. 

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 

10x carbon reduction goal to enable carbon savings 10x the footprint of our operations by the 

end of 2025. 

­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�¶ÂÀÃ´ÁÌÊ¼·¸�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ��°¸ÔÅ¸�´¿ÆÂ�
working with our customers and technology partners to implement and scale carbon-saving 

ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�
ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

For more information about our goals, our progress, and to view more case studies like this, go 

to AT&T’s 10x website.

Around 7,400 tons of food 
Ê´ÆÇ¸�ÁÂÇ�·ÈÀÃ¸·�¼Á�¿´Á·è¿¿Æ

Around 5,000 metric tons 
�¨2¸�´ÉÂ¼·¸·��¸ÄÈ¼É´¿¸ÁÇ�
to not consuming 570,000 
gallons of gas3

1.3 million kWh of clean 
electricity generation, 
equivalent to powering 125 
homes for a year1

420 tons of fertilizer2

2018 Projected Total Annual 
�¸Á¸èÇÆ�Â¹� Å¼Á·��Á¸ÅºÌ��ÂÂ·�

°´ÆÇ¸��¼É¸ÅÆ¼ÂÁ��
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The waste avoidance estimate used in this case study is based on food waste data from the 

Grind2Energy™ system at all facilities included in the case study from January 2018 to September 

2018. This data was then extrapolated to estimate total avoidance for an entire year. Grind2Energy has 

»¸¿Ã¸·�Ç»¸¼Å�¶ÈÆÇÂÀ¸ÅÆ�Å¸·È¶¸�¹ÂÂ·�Ê´ÆÇ¸�ºÂ¼Áº�ÇÂ�¿´Á·è¿¿Æ�µÌ�#� ���ÇÂÁÆ��¼ÁÆÇ¸´·�ÃÅÂÉ¼·¼Áº�Æ¿ÈÅÅÌ�ÇÂ�
waste management facilities in their area that have anaerobic digesters. This recycled food waste has 

produced enough clean electricity to power 125 homes for a year1 and 420 tons2 of fertilizer. Doing so 

»´Æ�Å¸·È¶¸·�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�Ç»¸�¿´Á·è¿¿�µÌ�´µÂÈÇ�!�����À¸ÇÅ¼¶�ÇÂÁÆ�Â¹��¨2¸��Ê»¼¶»�¼Æ�
like not consuming 570,000 gallons of gasoline3, while keeping expenses competitive in the face of rising 

waste hauling costs. 

­»¸��»´¿¿¸Áº¸���¼ÆÃÂÆ¼Áº�Â¹�¹ÂÂ·�Ê´ÆÇ¸�¼Á�´�Ê´Ì�Ç»´Ç�À¼Á¼À¼Í¸Æ�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶ÇÆ�´Á·�·Â¸ÆÁÔÇ�¼Á¶Å¸´Æ¸�¶ÂÆÇÆ
The amount of food wasted in the U.S. is mind-boggling. In the U.S., the Environmental Protection 
Agency estimates that more than 38 million tons of food waste was generated in 2014, with only 5.1% 
·¼É¸ÅÇ¸·�¹ÅÂÀ�¿´Á·è¿¿Æ�´Á·�¼Á¶¼Á¸Å´ÇÂÅÆ�4  Approximately one-third of all food produced for human 
consumption worldwide is lost or wasted.5��¢Á�¹´¶Ç��ÀÂÅ¸�¹ÂÂ·�Å¸´¶»¸Æ�¿´Á·è¿¿Æ�´Á·�¼Á¶¼Á¸Å´ÇÂÅÆ�Ç»´Á�
any other single material in everyday trash, which is about 21% of the municipal solid waste stream.6  In 
2012, the National Resource Defense Fund (NRDC) estimated that up to 1 in 7 truckloads of perishables 
delivered to supermarkets is thrown away.7

­»¸�Á¸º´Ç¼É¸�¼ÀÃ´¶ÇÆ�Â¹�¹ÂÂ·�Ê´ÆÇ¸�´¿ÆÂ�¸ËÇ¸Á·�ÇÂ�Ç»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ���ÂÂ·�Ê´ÆÇ¸�Ç»´Ç�·¸¶´ÌÆ�¼Á�´�¿´Á·è¿¿�
º¸Á¸Å´Ç¸Æ�À¸Ç»´Á¸��´�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��Ç»´Ç�¼Æ��$�ÇÂ��"�Ç¼À¸Æ�´Æ�ÃÂÇ¸ÁÇ�´Æ��¨2�ÂÉ¸Å�����Ì¸´ÅÆ�8  In 
fact, the United Nations Food & Agriculture Organization estimates the total carbon footprint of food 
waste to be around 4.4 billion tons of carbon dioxide, which is more GHG emitted by any one country 
except for the U.S. and China.9 

���®�¬���Á¸ÅºÌ�¢Á¹ÂÅÀ´Ç¼ÂÁ��·À¼Á¼ÆÇÅ´Ç¼ÂÁ��Ö¡ÂÊ�ÀÈ¶»�¸¿¸¶ÇÅ¼¶¼ÇÌ�·Â¸Æ�´Á��À¸Å¼¶´Á�»ÂÀ¸�ÈÆ¸��×�Frequently Asked Questions, Nov. 7, 2017.     

��¦��¤¼À�¸Ç�´¿���Ö¬ÌÁ¸Åº¼ÆÀ�Â¹�¶Â�·¼º¸ÆÇ¼ÂÁ�Â¹�¹ÂÂ·�Ê´ÆÇ¸Æ�Ê¼Ç»�ÀÈÁ¼¶¼Ã´¿�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�µ¼ÂÆÂ¿¼·Æ�×�Science Direct��¦´Å¶»����#��

��®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì��Greenhouse Gas Equivalency Calculator.

 �®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì���©����Ö¬ÈÆÇ´¼Á´µ¿¸�¦´Á´º¸À¸ÁÇ�Â¹��ÂÂ·��´Æ¼¶Æ�×�¬ÈÆÇ´¼Á´µ¿¸�¦´Á´º¸À¸ÁÇ�Â¹��ÂÂ·, Aug. 2, 2018.

!��ÈÍµÌ��£���°¸¿¿Æ��¡����¡ÌÀ´Á��£���®�¬����¸Ã´ÅÇÀ¸ÁÇ�Â¹��ºÅ¼¶È¿ÇÈÅ¸��The Estimated Amount, Value and Calories of Postharvest Food Losses at the 
Retail and Consumer Levels in the United States, February 2014 

"�®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì���©����Ö¬ÈÆÇ´¼Á´µ¿¸�¦´Á´º¸À¸ÁÇ�Â¹��ÂÂ·�×�United States 2030 Food Loss and Waste Reduction Goal, 

Aug. 6, 2018. 

#��´Á´� ÈÁ·¸ÅÆ��Ö°´ÆÇ¸·��¡ÂÊ��À¸Å¼¶´�¢Æ�¥ÂÆ¼Áº�®Ã�ÇÂ� ��©¸Å¶¸ÁÇ�Â¹�¢ÇÆ��ÂÂ·�¹ÅÂÀ��´ÅÀ�ÇÂ��ÂÅ¾�ÇÂ�¥´Á·è¿¿�×�NRDC Issue Paper, August 2012. 

$�®Á¼Ç¸·�¬Ç´Ç¸Æ��ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì���©����Ö®Á·¸ÅÆÇ´Á·¼Áº� ¿Âµ´¿�°´ÅÀ¼Áº�©ÂÇ¸ÁÇ¼´¿Æ�Ö�Greenhouse Gas Emissions, Feb. 14, 2017. 

%��ÂÂ·�´Á·��ºÅ¼¶È¿ÇÈÅ¸�¨Åº´Á¼Í´Ç¼ÂÁ�Â¹�Ç»¸�®Á¼Ç¸·�§´Ç¼ÂÁÆ����¨���Ö�ÂÂ·�°´ÆÇ´º¸��ÂÂÇÃÅ¼ÁÇ����¿¼À´Ç¸��»´Áº¸�×�Food Loss and Waste, 2011.
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Food waste is also starting to impact the bottom line for businesses, as the costs to haul food waste to 
Ç»¸�¿´Á·è¿¿�´Å¸�ÂÁ�Ç»¸�Å¼Æ¸��­»¸�´É¸Å´º¸�ÃÅ¼¶¸�ÇÂ�»´È¿�Ê´ÆÇ¸�ÇÂ�´�¿´Á·è¿¿�»´Æ�¼Á¶Å¸´Æ¸·�´¿ÀÂÆÇ��#Y�¹ÅÂÀ�
2010–1710 and those costs are expected to increase.11  In some cases, state and local governments are 
Æ¸ÇÇ¼Áº�´ººÅ¸ÆÆ¼É¸�Ê´ÆÇ¸�·¼É¸ÅÆ¼ÂÁ�ºÂ´¿Æ�´Á·�¼ÀÃ¿¸À¸ÁÇ¼Áº�¿´Á·è¿¿�Ê´ÆÇ¸�·¼É¸ÅÆ¼ÂÁ�µ´ÁÆ�12  Five states 
»´É¸�¼ÀÃ¿¸À¸ÁÇ¸·�ÆÇ´Ç¸�¿¸É¸¿�Ê´ÆÇ¸�µ´ÁÆ��ÃÅÂ»¼µ¼Ç¼Áº�¶¸ÅÇ´¼Á�¸ÁÇ¼Ç¼¸Æ�Ç»´Ç�º¸Á¸Å´Ç¸�ÆÃ¸¶¼è¸·�´ÀÂÈÁÇÆ�
Â¹�¹ÂÂ·�Ê´ÆÇ¸�¹ÅÂÀ�Æ¸Á·¼Áº�Ç»¼Æ�Ê´ÆÇ¸�ÇÂ�¿´Á·è¿¿Æ�13 

­»¸�¬Â¿ÈÇ¼ÂÁ�� Å¼Á·��Á¸ÅºÌTM�º¸ÇÆ�´Á�´ÆÆ¼ÆÇ�¹ÅÂÀ��­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ�
�¢Â­��ÇÂ�ÇÈÅÁ�Ê´ÆÇ¸�¼ÁÇÂ�¸Á¸ÅºÌ

Grind2Energy by Emerson uses AT&T IoT 

connectivity to help large food waste generators 

such as supermarkets, restaurants, hotels, hospitals 

and arenas minimize their environmental impact 

´Á·�µÂÂÆÇ�Ç»¸¼Å�ÂÃ¸Å´Ç¼ÂÁ´¿�¸ï¶¼¸Á¶Ì��­»¸�ÆÌÆÇ¸À�
uses industrial-strength InSinkErator® food waste 

grinders from Emerson to quickly process almost 

any type of food scraps — including meat, bones, 

cheese, bread, fruit, vegetables, fat, oil and grease 

— into a liquid slurry that is pumped into onsite 

holding tanks. The slurry is then transported to 

waste management facilities, where it is processed 

and can be converted into biogas and fertilizer 

depending on the availability of anaerobic digesters. 

���£´À¸Æ�­»ÂÀÃÆÂÁ��Ö­»¸��ÂÆÇ�ÇÂ�¥´Á·è¿¿�¦¬°�¼Á�Ç»¸�®¬��ÂÁÇ¼ÁÈ¸Æ�ÇÂ�«¼Æ¸��¸ÆÃ¼Ç¸�¬Âì��¸À´Á·�×�NRRA.net, Jul. 10, 2017. 

���£´À¸Æ�­»ÂÀÃÆÂÁ��Ö§Â��Á·�¼Á�¬¼º»Ç�ÇÂ�®¬�¥´Á·è¿¿��ÂÆÇ�¢Á¶Å¸´Æ¸Æ���©´¶¼è¶�«¸º¼ÂÁ�ÇÂ��ËÃ¸Å¼¸Á¶¸�¡¼º»¸ÆÇ� ÅÂÊÇ»�×�NRRA.net, Jun. 13, 2018. 

����À¼¿Ì��ÅÂ´·�¥¸¼µ�¸Ç�´¿���Ö�Å¸Æ»�¥ÂÂ¾��Ç�¨Åº´Á¼¶Æ��´ÁÆ��Á·�°´ÆÇ¸�«¸¶Ì¶¿¼Áº�¥´ÊÆ�×��¼Â�Ì¶¿¸�Á¸Ç, November 2016. 

���¢µ¼·� 

Ö�¸¶´ÈÆ¸�Ê¸ÔÅ¸�´�ÁÂÁ�Æ¸Ê¸Å�µ´Æ¸·�ÆÌÆÇ¸À��ÂÈÅ�¶ÈÆÇÂÀ¸ÅÆ�¶´Á�ÃÈÇ�´¿¿�Â¹�Ç»´Ç�¹ÂÂ·�
Æ¶Å´Ã�À´Ç¸Å¼´¿�Ç»ÅÂÈº»�ÂÈÅ�ºÅ¼Á·¸Å�¼ÁÇÂ�Ç»¸�»Â¿·¼Áº�Ç´Á¾�Æ´¹¸¿Ì��´Á·�Ç»¸�·¼º¸ÆÇ¸ÅÆ�
¿ÂÉ¸�¼Ç�×��

� ���ÂÈº��ÅÂ¾´Ê��·¼Å¸¶ÇÂÅ�Â¹�Æ´¿¸Æ�� Å¼Á·��Á¸ÅºÌ

Unlike old 
methods that 
ÈÆ¸�¼Á¸ï¶¼¸ÁÇ�
Ã¼¶¾�ÈÃ�
Æ¶»¸·È¿¸Æ�´Á·�
generate GHG, 
Grind2Energy 
¸ï¶¼¸ÁÇ¿Ì�ÇÈÅÁÆ�
food waste into 
energy and 
fertilizer.

New Method: 
As-Needed 

Slurry Hauled 

to Digester

Old Method: 
Scheduled 

Waste Hauled 

ÇÂ�¥´Á·è¿¿

Energy

Fertilizer

Methane (GHG)
waste waste waste
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�ÈÆÇÂÀ¸ÅÆ�¶´Á�µÈÌ�¶ÂÁèºÈÅ´µ¿¸� Å¼Á·��Á¸ÅºÌÎ�¸ÄÈ¼ÃÀ¸ÁÇ��Ê»¼¶»�Ê¼¿¿�µ¸�èÇÇ¸·�ÇÂ�¸´¶»�¶ÈÆÇÂÀ¸ÅÔÆ�Æ¼Ç¸��
Emerson provides set-up services to help integrate the food waste recycling system into the blue print 

Â¹�µÈ¼¿·¼ÁºÆ�¼Á�ÂÅ·¸Å�ÇÂ�Âæ¸Å�ÀÂÅ¸�ÆÈÆÇ´¼Á´µ¿¸�Ê´ÆÇ¸�À´Á´º¸À¸ÁÇ�¼Á¹Å´ÆÇÅÈ¶ÇÈÅ¸��¨Á¶¸� Å¼Á·��Á¸ÅºÌ�
technology is installed and activated, waste management operations become streamlined, optimized 

and highly competitive compared to traditional waste hauling.

The product design team at Grind2Energy realized they 

needed to reduce operating costs by optimizing pick-ups, 

system performance and maintenance. They turned to AT&T 

to integrate IoT into the workings of the system to give 

them and their customers constant visibility to the system.

AT&T worked closely with Grind2Energy in the development 

of the product, bringing technical and service delivery 

expertise to the project. AT&T provided end-to-end single 

source assistance with device selection, IoT integration via 

AT&T Control Center, security consulting and application 

development. The resulting product uses 16 industrial IoT 

sensors to track key performance attributes, such as water 

ëÂÊ�Å´Ç¸�´Á·�ÃÅ¸ÆÆÈÅ¸��Ã¸Å¶¸ÁÇ�¹È¿¿�´Á·�Ç¸ÀÃ¸Å´ÇÈÅ¸��­»¼Æ�
enables near real-time visibility that allows Grind2Energy and 

their customers to monitor system status and performance.

In addition to the IoT system development, AT&T also led 

Ç»¸�¸æÂÅÇ�ÇÂ�¼ÁÇ¸ºÅ´Ç¸�ÂÉ¸Å�"��´Á´¿ÌÇ¼¶�¶´¿¶È¿´Ç¼ÂÁÆ�¼ÁÇÂ�
dashboards and alerts for the Grind2Energy team and customers. This visibility enables optimized 

system performance in several ways: 

• Maintenance: The ability to remotely monitor systems across the country can reduce costs and emissions 
from technician trips. In addition, the systems alert Grind2Energy if key components aren’t working properly or 
are broken. Having this information can prevent waste from piling up due to a broken part.

• As-Needed Hauling: The ability to monitor Grind2Energy tank level and volume data in near real-time 
optimizes the frequency of pick-ups and hauling, helping to reduce costs and emissions from truck 
transportation. 

• Getting the Mix Right: In order to create a high-value mixture for the anaerobic digesters, the slurry needs 
to have the right mixture of water and food scraps. Grind2Energy is able to ensure optimal consistency by 
¶ÂÁÆÇ´ÁÇ¿Ì�ÀÂÁ¼ÇÂÅ¼Áº�Ç»¸�ëÂÊ�Å´Ç¸�´Á·�É¸¿Â¶¼ÇÌ�Â¹�Ç»¸�Æ¿ÈÅÅÌ�´Á·�´·½ÈÆÇ¼Áº�Ç»¸�Ê´Ç¸Å�´¶¶ÂÅ·¼Áº¿Ì���

­»¸�ÂÁºÂ¼Áº�É¼Æ¼µ¼¿¼ÇÌ�´¿ÆÂ�¶Å¸´Ç¸Æ�µ¸Á¸èÇÆ�¹ÂÅ�Ç»¸�¶ÈÆÇÂÀ¸Å�

• Performance Benchmarking: Near real-time dashboards track total quantities of food waste processed at 
each site and allow benchmarking across sites. 

• Employee Performance: The system can require employees to swipe their ID card when using the system. 
This enables active personnel management and the ability to address any performance issues.

• Robust Reporting: Periodic automated reports summarize sustainability impact, allowing customers to 
ÄÈ´ÁÇ¼¹Ì�Ç»¸�µ¸Á¸èÇÆ�Â¹�Ç»¸�ÆÌÆÇ¸À�´Á·�¶ÂÀÀÈÁ¼¶´Ç¸�Ç»¸À�ÇÂ�ÆÇ´¾¸»Â¿·¸ÅÆ� 

AT&T’s highly secure IoT connectivity is a fundamental component of the Grind2Energy solution 

because it provides accurate and timely information. Without this connectivity, Grind2Energy would 

have to dispatch technicians for scheduled or emergency maintenance calls, raising customer costs.  

Ö�¸¹ÂÅ¸�Ê¸�»´·�Ç»¸�¢Â­��
Ê¸�Ã»ÌÆ¼¶´¿¿Ì�»´·�ÇÂ�
Æ¸Á·�ÆÂÀ¸µÂ·Ì�ÂÈÇ�ÇÂ�
Ç´µ¿¸Æ�¼Á�Ç»¸�À´Å¾¸ÇÆ��
ÂÃ¸Á�ÈÃ�Ç»¸�¶ÂÁÇÅÂ¿�
Ã´Á¸¿��ÃÈ¿¿�Ç»¸�·´Ç´�
·ÂÊÁ���É¸ÅÌÇ»¼Áº�Ê´Æ�
À´ÁÈ´¿��§ÂÊ��Ê¸�¶´Á�
Æ¸¸�»ÂÊ�Ç»¸�ÆÌÆÇ¸ÀÆ�
´Å¸�Ã¸Å¹ÂÅÀ¼Áº�´Á·�
ÇÅ´¶¾�Ç»¸�·´Ç´�ÆÂ�ÀÈ¶»�
ÀÂÅ¸�¸´Æ¼¿Ì�×�

���ÂÈº��ÅÂ¾´Ê��·¼Å¸¶ÇÂÅ�
Â¹�Æ´¿¸Æ�� Å¼Á·��Á¸ÅºÌ
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AT&T’s technology 

helps to reduce those 

operational costs, 

overcome management 

hurdles that could hinder 

customer adoption and, 

in so doing, helps enable  

Grind2Energy bring 

a price-competitive 

solution to market. 

AT&T utilized wide 

range expertise and 

technology, including 

its cellular network and 

the AT&T IoT Platform, 

to develop the system 

that makes it possible 

for Grind2Energy™ 

to collect, organize and 

analyze data.  

Implementation: National rollout from a centralized control center
Emerson has steadily expanded and enhanced the Grind2Energy product since it was introduced in 
2012. The original systems used a manual process to manage pick-ups and maintenance.  Grind2Energy 
¸Áº´º¸·��­�­�¼Á����"�ÇÂ�»¸¿Ã�¼Á¶Å¸´Æ¸�¸ï¶¼¸Á¶Ì�´Á·�Æ¶´¿¸�¼ÇÆ�ÂÃ¸Å´Ç¼ÂÁÆ���¸¶´ÈÆ¸�É¼Æ¼µ¼¿¼ÇÌ�¼Æ�´Á�
essential part of the product’s success, AT&T developed two separate online dashboards, one to 
manage Grind2Energy systems, and one for customers to measure performance. Grind2Energy is now 
installed at grocery stores, restaurants and stadiums across the country.

­»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�Â¹�Ç»¸�ÆÌÆÇ¸À�´Å¸�´¿Å¸´·Ì�ÆÇ´ÅÇ¼Áº�ÇÂ�´··�ÈÃ��­»¸�Ê´ÆÇ¸�´ÉÂ¼·´Á¶¸�¸ÆÇ¼À´Ç¸�
is based on food waste data from the Grind2Energy system at all facilities included in the case study 
from January 2018 to September 2018. This data was then extrapolated to estimate total avoidance for 
´Á�¸ÁÇ¼Å¸�Ì¸´Å�� Å¼Á·��Á¸ÅºÌ�»´Æ�»¸¿Ã¸·�Ç»¸¼Å�¶ÈÆÇÂÀ¸ÅÆ�Å¸·È¶¸�¹ÂÂ·�Ê´ÆÇ¸�ºÂ¼Áº�ÇÂ�¿´Á·è¿¿Æ�µÌ�7,400 
tons, instead recycling the waste by providing slurry to waste management facilities in their area that 
have anaerobic digesters. This recycled food waste has produced enough clean electricity to power 125 
homes for a year14 and 420 tons15 of fertilizer. Doing so has reduced greenhouse gas emissions from the 
¿´Á·è¿¿�µÌ�´µÂÈÇ�5,000 metric tons�Â¹��¨2¸��Ê»¼¶»�¼Æ�¿¼¾¸�ÁÂÇ�¶ÂÁÆÈÀ¼Áº 570,000 gallons of gasoline.16 

And ´¿¿�Â¹�Ç»¼Æ�¼Æ�ÃÂÆÆ¼µ¿¸�Ê¼Ç»ÂÈÇ�Ã´Ì¼Áº�´�»¼º»¸Å�ÃÅ¼¶¸�Ç»´Á�Ç»¸�ÇÅ´·¼Ç¼ÂÁ´¿�Ê´ÆÇ¸�»´È¿¼Áº�ÇÂ�¿´Á·è¿¿Æ��

� �®�¬���Á¸ÅºÌ�¢Á¹ÂÅÀ´Ç¼ÂÁ��·À¼Á¼ÆÇÅ´Ç¼ÂÁ��Ö¡ÂÊ�ÀÈ¶»�¸¿¸¶ÇÅ¼¶¼ÇÌ�·Â¸Æ�´Á��À¸Å¼¶´Á�»ÂÀ¸�ÈÆ¸��×�Frequently Asked Questions, Nov. 7, 2017.     

�!�¦��¤¼À�¸Ç�´¿���Ö¬ÌÁ¸Åº¼ÆÀ�Â¹�¶Â�·¼º¸ÆÇ¼ÂÁ�Â¹�¹ÂÂ·�Ê´ÆÇ¸Æ�Ê¼Ç»�ÀÈÁ¼¶¼Ã´¿�Ê´ÆÇ¸Ê´Ç¸Å�ÇÅ¸´ÇÀ¸ÁÇ�µ¼ÂÆÂ¿¼·Æ�×�Science Direct��¦´Å¶»����#��

�"�®�¬���Á¸ÅºÌ�¢Á¹ÂÅÀ´Ç¼ÂÁ��·À¼Á¼ÆÇÅ´Ç¼ÂÁ�Greenhouse Gas Equivalency Calculator. 

�´Æ»µÂ´Å·Æ�´¿¿ÂÊ� Å¼Á·��Á¸ÅºÌ�´Á·�Ç»¸¼Å�¶ÈÆÇÂÀ¸ÅÆ�ÇÂ�ÀÂÁ¼ÇÂÅ�ÂÃ¸Å´Ç¼ÂÁÆ�
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Sustainability impact potential
Recognizing the potential to create value out 

of waste, sustainability was at the heart of 

Emerson’s mission when it began to develop 

Grind2Energy™. Emerson worked closely with 

AT&T to utilize IoT to bring the Grind2Energy 

solution to scale, and now it's working to 

increase usage in the marketplace. With more 

companies recognizing the need to reduce 

waste for cost and sustainability reasons, 

Grind2Energy is in a prime position to help its 

customers address the challenge.

In fact, if just 10% of the over 38,000 grocery 

stores in the U.S17 — stores that are similar in 

size to the stores included in this case study and 

are located near an anaerobic digester — used 

Grind2Energy’s sensor-driven industrial food 

waste systems to manage their food waste, 

GHG emissions could be reduced by up to 

320,000 metric tons a year.18  For a one-year 

period, this is equivalent to:   
­´¾¼Áº�´¿ÀÂÆÇ�"#�����¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·19ÂÅ�§ÂÇ�¶ÂÁÆÈÀ¼Áº�ÂÉ¸Å��"�À¼¿¿¼ÂÁ�º´¿¿ÂÁÆ�Â¹�º´ÆÂ¿¼Á¸20�ÂÅ�¬Ê¼Ç¶»¼Áº�ÂÉ¸Å����À¼¿¿¼ÂÁ�¼Á¶´Á·¸Æ¶¸ÁÇ�¿¼º»Ç�µÈ¿µÆ�ÇÂ�

¥��Æ21

�#�Ö§ÈÀµ¸Å�Â¹�ÆÈÃ¸ÅÀ´Å¾¸ÇÆ�´Á·�ºÅÂ¶¸ÅÌ�ÆÇÂÅ¸Æ�¼Á�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ�¹ÅÂÀ������ÇÂ����#��µÌ�¹ÂÅÀ´Ç�× statista.com, April 2018. 

�$��$������®�¬�� ÅÂ¶¸ÅÌ�¬ÇÂÅ¸Æ�����������Y�´·ÂÃÇ¼ÂÁ�Å´Ç¸����$ ���¨2¸�´ÉÂ¼·´Á¶¸�Ã¸Å�ÆÇÂÅ¸� 

�%�®�¬���Á¸ÅºÌ�¢Á¹ÂÅÀ´Ç¼ÂÁ��·À¼Á¼ÆÇÅ´Ç¼ÂÁ�Greenhouse Gas Equivalency Calculator. 

���¢µ¼·� 

���¢µ¼·� 

USING AT&T CONNECTIVITY TO ENABLE EFFICIENT FOOD WASTE MANAGEMENT HAS THE 
POTENTIAL TO:

���«¸·È¶¸�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¼ÀÃ´¶ÇÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�¹ÂÂ·�Ê´ÆÇ¸�

����Å¸´Ç¸�É´¿È´µ¿¸�Å¸ÆÂÈÅ¶¸Æ�— ¸¿¸¶ÇÅ¼¶¼ÇÌ��¶ÂÀÃÅ¸ÆÆ¸·�Á´ÇÈÅ´¿�º´Æ�´Á·�¹¸ÅÇ¼¿¼Í¸Å�—�ÂÈÇ�Â¹� 
����À´Ç¸Å¼´¿�Ç»´Ç�Ê´Æ�ÃÅ¸É¼ÂÈÆ¿Ì�Ê´ÆÇ¸·�

Taking almost 69,000 cars 
Âæ�Ç»¸�ÅÂ´·19  
or

Not consuming over 36 
million gallons of gasoline20 
or

Switching over 11 million 
incandescent light bulbs to 
LEDs21

�ÆÇ¼À´Ç¸·��ÁÉ¼ÅÂÁÀ¸ÁÇ´¿��¸Á¸èÇÆ�
¼¹���Y�Â¹� ÅÂ¶¸ÅÌ�¬ÇÂÅ¸Æ�ÈÆ¸·�

 Å¼Á·��Á¸ÅºÌ
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�ÃÃ¿Ì¼Áº�Ç»¸���Ë��´ÅµÂÁ�¢ÀÃ´¶Ç�¦¸Ç»Â·Â¿ÂºÌ�

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�
Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ���¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�ÂÁ�Ç»¸��­�­�
10x website. The table below summarizes how the 10x methodology was applied to estimate the 

environmental impacts described in this case study.

�©Å¼À´ÅÌ��æ¸¶ÇÆ
The Grind2Energy system reduces methane emissions by diverting food waste 
¹ÅÂÀ�¿´Á·è¿¿Æ�´Á·�´¿¿ÂÊÆ�¹ÂÅ�Ç»¸�¶ÂÁÉ¸ÅÆ¼ÂÁ�Â¹�¹ÂÂ·�Ê´ÆÇ¸�¼ÁÇÂ�µ¼Âº´Æ��´�¿ÂÊ�
carbon energy source, which replaces carbon intensive energy from sources 
like coal.

¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

There are also reduced emissions from an improved ability to monitor tank 
level and volume data in real time, allowing Grind2Energy to optimize the 
frequency of pick-ups and hauling, which reduces total fuel use. (Note these 
Å¸·È¶¸·�¸À¼ÆÆ¼ÂÁÆ�´Å¸�Æ¼ºÁ¼è¶´ÁÇ¿Ì�ÆÀ´¿¿�¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�Å¸·È¶Ç¼ÂÁ�¼Á�
methane emissions).

Further fuel reductions are enabled as the system provides the ability to 
remotely monitor systems, reducing the emissions associated with technician 
ÇÅ¼ÃÆ��¡ÂÊ¸É¸Å��·È¸�ÇÂ�¼ÁÆÈï¶¼¸ÁÇ�·´Ç´��Ç»¼Æ�Ê´Æ�ÁÂÇ�¼Á¶¿È·¸·�¼Á�Ç»¸�´Á´¿ÌÆ¼Æ�

«¸µÂÈÁ·��æ¸¶ÇÆ §Â�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·�

­Å´·¸�¨æÆ�ÂÅ�
§¸º´Ç¼É¸��æ¸¶ÇÆ

This technology does not appear to create other outsized or irreparable 
environmental or social impacts.

�´ÅµÂÁ��ÈÅ·¸Á�
¹ÅÂÀ�Ç»¸��Á´µ¿¼Áº�
­¸¶»ÁÂ¿ÂºÌ

The carbon from the enabling technology is the embodied and in-use phase 
carbon associated with the new food grinder equipment. This is assumed to be 
minimal in comparison with the overall emission reductions.

�¸Æ¶Å¼ÃÇ¼ÂÁ�Â¹�
Ç»¸��Á´µ¿¼Áº�
­¸¶»ÁÂ¿ÂºÌ

AT&T connectivity helps enable Grind2Energy™ customers to optimize their 
waste pick-up processes and optimizes the performance of the waste-to-
energy generation system, avoiding GHG emissions associated with food 
Ê´ÆÇ¸�ºÂ¼Áº�ÇÂ�¿´Á·è¿¿�´Á·�ÃÅÂÉ¼·¼Áº�´¿Ç¸ÅÁ´Ç¼É¸�¿ÂÊ�¶´ÅµÂÁ�¸Á¸ÅºÌ�ÆÂÈÅ¶¸Æ��
AT&T’s highly secure IoT connectivity is a fundamental component of the 
Grind2Energy solution because it provides accurate and timely information 
that allows Grind2Energy to reduce operational costs and make the business 
model competitive in the marketplace.

¢ÀÃ´¶Ç��´Ç¸ºÂÅÌ This case study focuses on GHG emission impacts.

¦´Ç¸Å¼´¿¼ÇÌ The Grind2Energy system lowers GHG emissions associated with food waste 
and increases the use of low-carbon energy sources. 

�ÇÇÅ¼µÈÇ¼ÂÁ�Â¹�
¢ÀÃ´¶ÇÆ

The avoided GHG emissions described in this case study result from the 
·¼É¸ÅÆ¼ÂÁ�Â¹�¹ÂÂ·�Ê´ÆÇ¸�¹ÅÂÀ�¿´Á·è¿¿�´Á·�Ç»¸�º¸Á¸Å´Ç¼ÂÁ�Â¹�¿ÂÊ�¶´ÅµÂÁ�¸Á¸ÅºÌ�
in the form of biogas, which replaces the need for generation of energy 
from carbon-intensive sources like coal. Food waste slurry is created using 
industrial-style food grinders provided by Grind2Energy and then transported 
¹ÂÅ�´Á´¸ÅÂµ¼¶�·¼º¸ÆÇ¼ÂÁ��­»¼Æ�ÃÅÂ¶¸ÆÆ�´ÉÂ¼·Æ�À¸Ç»´Á¸�¸À¼ÆÆ¼ÂÁÆ�´Ç�Ç»¸�¿´Á·è¿¿�
site, and the biogas captured by the anaerobic digestion is used for generation 
of electricity.

The service is provided by Grind2Energy and is enhanced by AT&T’s 
connectivity, which enables timely and accurate information, allowing 
 Å¼Á·��Á¸ÅºÌ�ÇÂ�ÃÅÂÉ¼·¸�Ç»¸�Æ¸ÅÉ¼¶¸�¼Á�´�¶ÂÆÇ�¸æ¸¶Ç¼É¸�À´ÁÁ¸Å��¢Á�´··¼Ç¼ÂÁ��
AT&T's connectivity improves the pick-up process, reducing overall fuel usage.
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¬¶ÂÃ¸

­»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¶´¿¶È¿´Ç¼ÂÁÆ�Å¸ë¸¶Ç�¸ÆÇ¼À´Ç¸·�¶´ÅµÂÁ�´ÉÂ¼·¸·�µÌ�
Grind2Energy™�¶ÈÆÇÂÀ¸ÅÆ�¼Á����$�Å¸ÆÈ¿Ç¼Áº�¹ÅÂÀ�Ç»¸�´ÉÂ¼·´Á¶¸�Â¹�¿´Á·è¿¿�
emissions from food waste; carbon savings from replacing grid electricity with 
lower carbon electricity generated from the biogas; and reduction in fuel use 
due to a reduction in the number of waste pick-ups.

­¼À¸¹Å´À¸

Calculations in this case study were performed using food waste data from 
January 2018 to September 2018 and waste pick-up data for January 2018 to 
April 2018. This data was then extrapolated to estimate the savings for the 
entire year. 

�ÈÁ¶Ç¼ÂÁ´¿�®Á¼Ç ­»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¹´¶ÇÂÅ�¶´¿¶È¿´Ç¸Æ�Ç»¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ��À¸ÇÅ¼¶�ÇÂÁÆ��¨2¸��
per site using the Grind2Energy service.

¦¸Ç»Â·Â¿ÂºÌ

The GHG emission reductions are the sum of the emissions reduction from:

• «¸·È¶¸·�À¸Ç»´Á¸�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�·¼É¸ÅÇ¼Áº�¹ÂÂ·�Ê´ÆÇ¸�¹ÅÂÀ�¿´Á·è¿¿�

• Replacing grid electricity with lower carbon electricity generated from the 
captured methane. 

• Reduced pick-ups.

The reduced methane emissions are calculated in combination with the 

replacement of grid electricity with lower carbon electricity generated from 

the captured methane. First, the methane emissions from food waste going to 

¿´Á·è¿¿Æ�´Å¸�¶´¿¶È¿´Ç¸·�ÈÆ¼Áº�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅÆ�¹ÅÂÀ�Ç»¸��©��°´ÆÇ¸�«¸·È¶Ç¼ÂÁ�
¦Â·¸¿��°�«¦���¬¸¶ÂÁ·��Ç»¸�¸À¼ÆÆ¼ÂÁ�Æ´É¼ÁºÆ�´Å¸�¶´¿¶È¿´Ç¸·�¹ÅÂÀ�Æ¸Á·¼Áº�¹ÂÂ·�
waste to anaerobic digestion, which is then added to the reduced methane 

¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�·¼É¸ÅÇ¼Áº�¹ÂÂ·�Ê´ÆÇ¸�¹ÅÂÀ�¿´Á·è¿¿��

The emission reduction resulting from a reduction in waste pick-ups were 

calculated by comparing the pick-ups post- and pre-implementation across all 

of sites. The number of pick-ups pre-implementation were estimated based on 

the average visits per site per month and applied to the total number of sites 

post-implementation. The total reduction of pick-ups were then multiplied by 

an average return distance for a pick-up and converted into emissions, using 

2017 Defra emission factors for LVGs.

¤¸Ì��ÆÆÈÀÃÇ¼ÂÁÆ

• It is assumed that the baseline for all customers (prior to use of 
Grind2Energy��Ê´Æ�ÇÂ�Æ¸Á·�Ç»¸�¹ÂÂ·�Ê´ÆÇ¸�ÇÂ�¿´Á·è¿¿Æ�

• ­»¸�¹Â¿¿ÂÊ¼Áº�´ÆÆÈÀÃÇ¼ÂÁÆ�»´É¸�µ¸¸Á�À´·¸�ÇÂ�ÂµÇ´¼Á�Ç»¸�¿´Á·è¿¿�´Á·�
´Á´¸ÅÂµ¼¶�·¼º¸ÆÇ¼ÂÁ�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅ�¹ÂÅ�¹ÂÂ·�Ê´ÆÇ¸�¹ÅÂÀ�Ç»¸�°�«¦�ÀÂ·¸¿� 
   
•    National average grid electricity emission factor used to account for the  
�����´ÉÂ¼·¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�Å¸¿´Ç¸·�¸À¼ÆÆ¼ÂÁÆ�·ÈÅ¼Áº�Ç»¸�¿´Á·è¿¿¼Áº�ÃÅÂ¶¸ÆÆ� 
�����§´Ç¼ÂÁ´¿�´É¸Å´º¸�ÀÂ¼ÆÇÈÅ¸�¶ÂÁ·¼Ç¼ÂÁÆ�´Ç�¿´Á·è¿¿� 
•    Wet digestion anaerobic digestion process. 
�����§Â�¶ÈÅ¼Áº�Â¹�·¼º¸ÆÇ´Ç¸�´ì¸Å�·¼º¸ÆÇ¼ÂÁ� 
•    Digestate land application. 
•    Default distances that occur during the transportation of materials to  
     the management facility.

• ¢Ç�Ê´Æ�´ÆÆÈÀ¸·�Ç»´Ç�´¿¿�¹ÂÂ·�Ê´ÆÇ¸�¶ÂÁÆ¼ÆÇÆ�Â¹�Ç»¸�°�«¦�ÀÂ·¸¿ÔÆ�ÇÌÃ¼¶´¿�
food waste mix (beef, 9%; poultry, 11%; grains, 13%; fruits and vegetables, 
49%; and dairy products, 18%).

• It is assumed that the average one-way distance for a waste pick-up is 15 
miles, and it was assumed that the trucks are 0% laden on the way to pick 
up the waste and 100% laden on the return trip.
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�´ÅµÂÁ��µ´Ç¸À¸ÁÇ�
�´¶ÇÂÅ

$ �¦¸ÇÅ¼¶�­ÂÁÆ��¨2¸�Ã¸Å�Æ¼Ç¸

ÂÅ���#�¦¸ÇÅ¼¶�­ÂÁÆ��¨2¸�Ã¸Å�Æ»ÂÅÇ�ÇÂÁ�Â¹�¹ÂÂ·�Ê´ÆÇ¸�

¥¸ÆÆÂÁÆ�¥¸´ÅÁ¸·

This project highlighted how waste material can be converted into useful 
¶ÂÀÀÂ·¼Ç¼¸Æ��¢Á�Ç»¸�ÃÅÂ¶¸ÆÆ�Â¹�Ç»¸�´Á´¿ÌÆ¼Æ��Ê¸�µ¸Á¸èÇ¸·�¹ÅÂÀ�Ç»¸�¸Ë¼ÆÇ¼Áº�
Å¸Æ¸´Å¶»�Â¹�Ç»¸�°�«¦�ÀÂ·¸¿��Å¸¼Á¹ÂÅ¶¼Áº�Ç»´Ç�¸Ë¼ÆÇ¼Áº�À¸Ç»Â·Â¿Âº¼¸Æ�¶´Á�
be applied to calculate positive impacts when evaluated in new tech-enabled 
business models.

�Ë¶¿ÈÆ¼ÂÁÆ

• The embodied and in-use emissions of the food grinder equipment 
(previous measurement of the energy used by the food grinders showed 
this to be negligible).

• Water consumption and the associated emissions of the food grinder 
equipment (water use is minimal).

• Emissions from the use of fertilizer that has been generated (assumed that 
these would have been generated anyway by the fertilizer that is being 
replaced).

�´Ç´�¬ÂÈÅ¶¸Æ

• °�«¦�¦Â·¸¿�É¸ÅÆ¼ÂÁ�� ��¹ÂÂ·�Ê´ÆÇ¸�´Á´¸ÅÂµ¼¶�´Á·�¿´Á·è¿¿�¸À¼ÆÆ¼ÂÁ� 
factors.22

• Food waste data from Grind2Energy™.

• Pick-up data from Grind2Energy.

• 2017 Defra emission factors for an average Large Goods Vehicle (LVG).

22     �Â¶ÈÀ¸ÁÇ´Ç¼ÂÁ�¹ÂÅ� Å¸¸Á»ÂÈÆ¸� ´Æ��À¼ÆÆ¼ÂÁ�´Á·��Á¸ÅºÌ��´¶ÇÂÅÆ�®Æ¸·�¼Á�Ç»¸�°´ÆÇ¸�«¸·È¶Ç¼ÂÁ�¦Â·¸¿��°�«¦�É¸Å� ���­´µ¿¸Æ������´Á·����"��
»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�Æ¼Ç¸Æ�ÃÅÂ·È¶Ç¼ÂÁ�è¿¸Æ����"����·Â¶ÈÀ¸ÁÇÆ�Ê´ÅÀ}É� }ÂÅº´Á¼¶}À´Ç¸Å¼´¿Æ�Ã·¹
´Á·�°�«¦�ÀÂ·¸¿�É¸Å� ��»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�Æ¼Ç¸Æ�ÃÅÂ·È¶Ç¼ÂÁ�è¿¸Æ����$����Ê´ÅÀ}É� }À´Å¶»��}���$�Ë¿Æ
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AT&T 10x Case Study:
Rice Farmers Use Internet of Things to Enable Water and Emissions 
Reductions

Rice: A Resource- and Emissions-
Intensive Food Staple
Around the world and in the United States, rice 
is critically important to our food supply. While 
China and India are by far the largest rice-growing 
countries, the U.S. produces over 6 million metric 
tons of rice every month.1  Across the US, more than 
2.5 million acres of land are used to grow rice in 
Æ¸É¸Á�·¼æ¸Å¸ÁÇ�ÆÇ´Ç¸Æ�2  and nearly 85% of the rice 
we eat in the United States is grown and harvested 
by farmers in Arkansas, California, Louisiana, 
Mississippi, Missouri and Texas. 3

Traditional rice-farming methods are water-
intensive, requiring that four inches of water 
µ¸�À´¼ÁÇ´¼Á¸·�´¶ÅÂÆÆ�Ç»¸�¸ÁÇ¼Å¸�è¸¿·���¿¿�ÇÂ¿·��
rice production uses up to 40% of the world’s 
irrigation water every year. 4 But water use isn’t 
the only environmental concern related to rice 
ºÅÂÊ¼Áº��ëÂÂ·¼Áº�Å¼¶¸�è¸¿·Æ�¶Å¸´Ç¸Æ�´Á�´Á´¸ÅÂµ¼¶�
environment — one without oxygen — that 
generates methane gas, a greenhouse gas 

1�https://www.worldriceproduction.com/

2�»ÇÇÃÆ���ÊÊÊ�¸·¹�ÂÅº�¸¶ÂÆÌÆÇ¸ÀÆ�Á¸Ê�¶ÅÂÃ�Å¼¶¸�¹´ÅÀ¸ÅÆ�¶´ÅµÂÁ�ÂæÆ¸ÇÆ 

3�http://www.thinkrice.com/on-the-farm/where-is-rice-grown/ 

4�»ÇÇÃ���ÊÊÊ�¼ëÆ¶¼¸Á¶¸�¶ÂÀ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ�Å¼¶¸�´Á·�Ê»¸´Ç�ÃÅÂ·È¶Ç¼ÂÁ�ÈÆ¸�ÀÂÅ¸�Ê´Ç¸Å�Ç»´Á�´¿¿�ÂÇ»¸Å�¶ÅÂÃÆ�ÃÈÇ�ÇÂº¸Ç»¸Å� 

AT&T has a goal – our “10x” goal – to enable carbon savings for our customers that are 10 times 
the footprint of our own operations by 2025. To meet this goal, we are engaging with customers 
and technology partners to implement and scale up carbon-saving solutions. Through this 
process, we are publishing a series of case studies and concepts to share our progress and 
¿¸´ÅÁ¼Áº����Ë�¶´Æ¸�ÆÇÈ·¼¸Æ�Ê¼¿¿�·¼Æ¶ÈÆÆ�´Á·�ÄÈ´ÁÇ¼¹Ì�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�
ÇÂ�¼ÀÃÅÂÉ¸�¸ï¶¼¸Á¶Ì��¢Á�ÂÅ·¸Å�ÇÂ�µ¸�¼Á¶¿È·¸·�¼Á�Ç»¸�¸É´¿È´Ç¼ÂÁ�Â¹�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��
AT&T technology must play a fundamental role. To discover more about our goals, understand 
how we’ll track our progress, and see status updates and case studies like this, visit AT&T’s 
Connect to Good website.

RICE: A RESOURCE- 
INTENSIVE CROP

•  2.5 million acres of land in US

• 40% of global irrigation water 

• 1.5% of global GHG emissions
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(GHG) that is 28 to 36 times as potent as CO2 over 100 years.5  The methane produced by rice farming 
constitutes around 1.5% of global GHG emissions.6  

The Challenge: Addressing environmental concerns by increasing adoption 
of “Alternate Wetting and Drying (AWD)” rice-farming methods
 ¼É¸Á�Ç»¸�ÃÂÇ¸ÁÇ¼´¿¿Ì�Æ¼ºÁ¼è¶´ÁÇ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶ÇÆ�Â¹�Å¼¶¸�ÃÅÂ·È¶Ç¼ÂÁ��¼ÁÁÂÉ´Ç¼É¸�¹´ÅÀ¸ÅÆ�»´É¸�
Å¸¶ÂºÁ¼Í¸·�Ç»¸�Á¸¸·�ÇÂ�¼Á¶Å¸´Æ¸�¸ï¶¼¸Á¶Ì�ÆÂ�Ç»¸Ì�¶´Á�ºÅÂÊ�ÀÂÅ¸�Å¼¶¸�Ê¼Ç»�¹¸Ê¸Å�Å¸ÆÂÈÅ¶¸Æ��Ö�¿Ç¸ÅÁ´Ç¸�
Wetting and Drying” (AWD)7  is a method of rice farming that addresses many of these environmental 
¶»´¿¿¸Áº¸Æ��¢ÁÆÇ¸´·�Â¹�¾¸¸Ã¼Áº�´�¶ÂÁÆÇ´ÁÇ�¹ÂÈÅ�¼Á¶»�ëÂÂ·���°��´¿¿ÂÊÆ�è¸¿·Æ�ÇÂ�·ÅÌ�·ÂÊÁ�µ¸ÇÊ¸¸Á�ëÂÂ·Æ�
´ì¸Å�¸ÆÇ´µ¿¼Æ»¼Áº�Ç»¸�¼Á¼Ç¼´¿�ëÂÂ·���Ì�·¸¶Å¸´Æ¼Áº�Ç»¸�´ÀÂÈÁÇ�Â¹�Ç¼À¸�è¸¿·Æ�Å¸À´¼Á�ëÂÂ·¸·���°��Å¸·È¶¸Æ�
water use, fuel and electricity use for running irrigation pumps, and the need for nitrogen fertilizers, 
while also slowing down the anaerobic activity that creates methane gas. Farmers and researchers are 
working together to optimize AWD and have found that when implemented properly, the practice can 
potentially increase yields while reducing fertilizer and water inputs as well as GHG emissions.

However, AWD can be challenging. It requires farmers to control water levels carefully across large  
ÇÅ´¶ÇÆ�Â¹�¿´Á·��¢Ç�´¿ÆÂ�¼ÁÇÅÂ·È¶¸Æ�Å¼Æ¾�ÇÂ�Ç»¸�Å¼¶¸�¶ÅÂÃÆ��´Æ�¼Ç�¶´Á�µ¸�·¼ï¶È¿Ç�ÇÂ�´ÆÆ¸ÆÆ�·¸ÃÇ»�´¶¶ÈÅ´Ç¸¿Ì�
Ê¼Ç»�ÂÁ¿Ì�´�¹¸Ê�À¸´ÆÈÅ¸À¸ÁÇÆ�´Ç�É´Å¼ÂÈÆ�ÃÂ¼ÁÇÆ�¼Á�Ç»¸�è¸¿·Æ��­Âº¸Ç»¸Å��Ç»¸Æ¸�µ´ÅÅ¼¸ÅÆ�»´É¸�Æ¿ÂÊ¸·�
adoption of AWD.

The Solution: AT&T Internet of 
Things (IoT) creates visibility 
and control, making AWD a 
more attractive option
Using AT&T’s IoT solutions to connect 
water-level sensors and pumps can 
increase the control farmers have 
over their operations, helping to drive 
¸ï¶¼¸Á¶¼¸Æ�´Á·�ÂÉ¸Å¶ÂÀ¸�ÆÂÀ¸�Â¹�Ç»¸�
barriers to AWD adoption. As described 
below, PrecisionKing is an innovative 
technology company that is collaborating 
with AT&T to do just that. 

PrecisionKing’s RiceKing sensors are 
Ã¿´¶¸·�´¶ÅÂÆÆ�¹´ÅÀ¸ÅÆÔ�Å¼¶¸�è¸¿·Æ��Ê»¸Å¸�
they read water levels once an hour, 
allowing for 24-hour monitoring, while 
the PumpKing remote monitors allow 
farmers to set customized  parameters 
¹ÂÅ�Å¸ÀÂÇ¸¿Ì�ÇÈÅÁ¼Áº�ÃÈÀÃÆ�ÂÁ�´Á·�Âæ����­�­�Ê¼Å¸¿¸ÆÆ�¶ÂÁÁ¸¶Ç¼ÂÁÆ�µ¸ÇÊ¸¸Á�Ç»¸Æ¸�Ã¼¸¶¸Æ�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ�
enable the transmission of water-level data collected from the RiceKing sensors to a management 
system that can be programmed to automatically signal AT&T-connected PumpKing monitors to turn 

?�https://www.epa.gov/ghgemissions/understanding-global-warming-potentials  

@�http://www.wri.org/blog/2014/12/more-rice-less-methane   

A�https://www.uaex.edu/farm-ranch/crops-commercial-horticulture/rice/2017%20Alternate%20Wetting%20and%20
Drying%20Rice%20Management.pdf 

Automated
Irrigation

Data
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ÃÈÀÃÆ�ÂÁ�´Á·�Âæ�´Æ�Á¸¸·¸·��­»¼Æ�Å¸·È¶¸Æ�Ê´Ç¸Å�ÈÆ¸�´Á·�ÃÅ¸É¸ÁÇÆ�ÂÉ¸Å�ëÂÂ·¼Áº�ÂÅ�¸Ë¶¸ÆÆ¼É¸�·ÅÌ¼Áº���
´¿¿�Ê¼Ç»ÂÈÇ�Å¸ÄÈ¼Å¼Áº�´ÁÌÂÁ¸�ÇÂ�Ã»ÌÆ¼¶´¿¿Ì�µ¸�¼Á�Ç»¸�è¸¿·��

This system also creates a historical record of the water depth over time. With more high-quality data 
´É´¼¿´µ¿¸��¹´ÅÀ¸ÅÆ�´Å¸�µ¸ÇÇ¸Å�´µ¿¸�ÇÂ�ÂÃÇ¼À¼Í¸�À´Á´º¸À¸ÁÇ�´Á·�Å¸´Ã�Ç»¸�·¼Å¸¶Ç�´Á·�¼Á·¼Å¸¶Ç�µ¸Á¸èÇÆ�
of AWD. For instance, because the sensors can generate such accurate information about water depth, 
¹´ÅÀ¸ÅÆ�¶´Á�ÀÂÅ¸�¸´Æ¼¿Ì�¶Â¿¿¸¶Ç�Ç»¸�·´Ç´�Å¸ÄÈ¼Å¸·�¹ÂÅ�É¸Å¼è¶´Ç¼ÂÁ�Â¹��°��¸Á´µ¿¸·� ¡ �¸À¼ÆÆ¼ÂÁÆ�
Å¸·È¶Ç¼ÂÁÆ��®Æ¼Áº��­�­ÔÆ�Ê¼Å¸¿¸ÆÆ�Á¸ÇÊÂÅ¾�ÇÂ�¶ÂÁÁ¸¶Ç�Ç»¸Æ¸�Æ¸ÁÆÂÅÆ�´Á·�ÃÈÀÃÆ�ºÅ¸´Ç¿Ì�Æ¼ÀÃ¿¼è¸Æ�Ç»¸�
collection of data and avoids the need for farmers to install wired or complex mesh network solutions. 
­»¸�´··¼Ç¼ÂÁ�Â¹��­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�ÇÂ��°��¶´Á�¸Á´µ¿¸�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´Á·�Å¸¿¼´µ¿¸��°��ÃÅÂ¶¸ÆÆ¸Æ��
¼Á¶Å¸´Æ¸�¼ÇÆ�¸´Æ¸�Â¹�ÈÆ¸�´Á·�»¸¿Ã�·Å¼É¸�èÁ´Á¶¼´¿�Æ´É¼ÁºÆ�¹ÅÂÀ�Ê´Ç¸Å�Å¸·È¶Ç¼ÂÁ��

Implementation: PrecisionKing and AT&T help Whitaker Farms save water 
and reduce emissions 
Jim and Sam Whitaker started farming in Arkansas 
in the early ‘90s, and they quickly recognized that 
running a successful farm would require resource 
¸ï¶¼¸Á¶Ì��¬¸¸¼Áº�·ÅÂÈº»Ç�¶ÂÁ·¼Ç¼ÂÁÆ�´¶ÅÂÆÆ�Ç»¸�
country and recognizing the threat that climate 
change could pose to their business, the Whitaker 
brothers became early adopters of technology-
enabled AWD.

�ÂÅ�Ç»¸�Ã´ÆÇ�èÉ¸�Ì¸´ÅÆ��£¼À�´Á·�¬´À�»´É¸�
collaborated with PrecisionKing to optimize their 
Å¼¶¸�è¸¿·Æ���Ì�ÈÆ¼Áº�©Å¸¶¼Æ¼ÂÁ¤¼Áº�Ç¸¶»ÁÂ¿ÂºÌ�
and AT&T IoT connectivity, the brothers aren’t 
gauging water levels by eye anymore. Instead, the 
technology increases the accuracy of water-depth 
monitoring and saves time and water. And remote 
ÃÈÀÃ�¶ÂÁÇÅÂ¿�Ç¸¶»ÁÂ¿ÂºÌ�ÇÈÅÁÆ�ÃÈÀÃÆ�ÂÁ�´Á·�Âæ�
as needed, helping to maintain optimal water levels 
without having to drive to the pump and make the 
change manually.  

This operational insight and control is driving 
Å¸´¿�ÂÃ¸Å´Ç¼ÂÁ´¿�¸ï¶¼¸Á¶¼¸Æ�¹ÂÅ�°»¼Ç´¾¸Å��´ÅÀÆ��
According to information collected by Jim, 
connected RiceKing water-level sensors have 
reduced Whitaker Farms’ water usage by up to 
60%, while the connected  PumpKing controls 
have reduced pump energy usage by 20-30%.

Reduced Whitaker Farms’ water 
usage by up to 60% and reduced 
pump energy usage by 20-30%.

“We were learning the ropes, and it became clear to us that we needed to 
make more with less, and being an early adopter of innovative techniques and 
technology would be critical.”

- Jim Whitaker, Whitaker Farms

Jim Whitaker, Whitaker Farms | Photo courtesy of Adam Jahiel
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Sustainability Impact Overview
Measuring water savings from AWD is a relatively straightforward comparison of how much water was 
ÃÈÀÃ¸·�¼ÁÇÂ�´�è¸¿·�µ¸¹ÂÅ¸�´Á·�´ì¸Å�¼ÀÃ¿¸À¸ÁÇ¼Áº��°���­»¸�À¸´ÆÈÅ¸À¸ÁÇ�Â¹�Ç»¸� ¡ �Å¸·È¶Ç¼ÂÁÆ�¼Æ�´�
bit more complicated. 

A substantial portion of the GHG reductions comes from the lower methane emissions, while additional 
reductions come from reduced fuel and/or electricity used to pump water, reduced use of nitrogen-
µ´Æ¸·�¹¸ÅÇ¼¿¼Í¸Å�·È¸�ÇÂ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�À´Á´º¸À¸ÁÇ�ÃÅ´¶Ç¼¶¸Æ�8  and reduced truck fuel.

Several experts have developed technology and measurement protocols to estimate the amount of 
À¸Ç»´Á¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�º¸Á¸Å´Ç¸·�µÌ�´Á´¸ÅÂµ¼¶�´¶Ç¼É¼ÇÌ�¼Á�Å¼¶¸�è¸¿·Æ���ÂÅ�¸Ë´ÀÃ¿¸���Å��¦¼¶»¸¿¸�«¸µ´�¹ÅÂÀ�
the USDA-ARS-Delta Water Management Research Unit and her team of researchers and local farmers 
have collected extensive data to analyze and calculate the methane impacts of AWD. Using a variety of 
Æ¶¼¸ÁÇ¼è¶�À¸Ç»Â·Æ���Å��«¸µ´�´Á·�Ç¸´À�»´É¸�·¸É¸¿ÂÃ¸·�´�ºÂÂ·�ÈÁ·¸ÅÆÇ´Á·¼Áº�Â¹�Ç»¸�À¸Ç»´Á¸�Å¸·È¶Ç¼ÂÁ�
enabled by AWD.  

�Å��«¸µ´�´Á·�»¸Å�Ç¸´À�¶ÂÁÇ¼ÁÈ¸�ÇÂ�ÇÈÁ¸�Ç»¸�ÃÅÂ¶¸ÆÆ�ÇÂ�µ¸ÇÇ¸Å�ÈÁ·¸ÅÆÇ´Á·�Ê»¸Á�´Á·�»ÂÊ�ÀÈ¶»�ÇÂ�ëÂÂ·�
Å¼¶¸�è¸¿·Æ��´Á·�·´Ç´�¹ÅÂÀ�¶ÂÁÁ¸¶Ç¸·�Æ¸ÁÆÂÅÆ�¼Æ�»¸¿Ã¼Áº�ÇÂ�¼ÀÃÅÂÉ¸�Ç»¸�ÃÅÂ¶¸ÆÆ�¸É¸Á�ÀÂÅ¸�

¢Á�´··¼Ç¼ÂÁ�ÇÂ�Ç»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ��ÈÆ¼Áº�´Á�¢Â­�¸Á´µ¿¸·�ÆÂ¿ÈÇ¼ÂÁ�»´Æ�¿ÂÊ¸Å¸·�Ê´Ç¸Å�¸ËÃ¸ÁÆ¸Æ�
´Á·�Å¸·È¶¸·�Ç»¸�Ã»ÌÆ¼¶´¿�¿´µÂÅ�Á¸¸·¸·�ÇÂ�À´ÁÈ´¿¿Ì�ÆÈÅÉ¸Ì�Ç»¸�è¸¿·�¶ÂÁ·¼Ç¼ÂÁÆ�´Á·�ëÂÂ·�ÂÅ�·Å´¼Á�
è¸¿·Æ��­»¼Æ�´¿¿ÂÊÆ�Å¼¶¸�¹´ÅÀ¸ÅÆ�¿¼¾¸�£¼À�´Á·�¬´À�ÇÂ�¹Â¶ÈÆ�ÂÁ�ÂÇ»¸Å�Ç´Æ¾Æ��Ê»¼¿¸�Å¸¶¸¼É¼Áº�¶ÂÁÆ¼ÆÇ¸ÁÇ�·´Ç´�
´µÂÈÇ�è¸¿·�¶ÂÁ·¼Ç¼ÂÁÆ��­»¸Æ¸�èÁ´Á¶¼´¿��Ç¼À¸��Ê´Ç¸Å�´Á·�¹¸ÅÇ¼¿¼Í¸Å�Æ´É¼ÁºÆ�À¸´Á�¹´ÅÀ¸ÅÆ�¶´Á�ÃÅÂ·È¶¸�´Á�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿¿Ì�ÆÈÃ¸Å¼ÂÅ�ÃÅÂ·È¶Ç�ÀÂÅ¸�¸ï¶¼¸ÁÇ¿Ì�

B�§¼ÇÅÂº¸Á�¹¸ÅÇ¼¿¼Í¸Å�ÈÆ´º¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�¹ÅÂÀ�£¼À�°»¼Ç´¾¸Å��§ÂÇ¸�Ç»´Ç�¹¸ÅÇ¼¿¼Í¸Å�Å¸·È¶Ç¼ÂÁ�¼Æ�¸Á´µ¿¸·�µÌ��°��´Æ�Ê¸¿¿�´Æ�ÂÇ»¸Å�
management methods. 

“There are several 
important pieces of 
data that go into the 
calculation, but the most 
critical factor is water 
depth. Using connectivity 
to collect that data and 
control water levels is a 
game-changer."

- Dr. Michele Reba, USDA-ARS-
Delta Water Management 
Research Unit

Pumps, 0.06 mtons CO2e

Methane, 0.11 mtons CO2e

Fertilizer, 0.11 mtons CO2e

©ÂÇ¸ÁÇ¼´¿��ÁÉ¼ÅÂÁÀ¸ÁÇ´¿��¸Á¸èÇÆ�Â¹��°��

Annual Water savings:
80,000 US gallons per acre 

Annual GHG savings:
0.28 metric tons CO2e per acre

Sources of GHG Savings
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­ÈÅÁ¼Áº�¹´ÅÀ¼Áº�¸ï¶¼¸Á¶Ì�¼ÁÇÂ�¶´ÅµÂÁ�¶Å¸·¼ÇÆ
The Whitakers and a group of enterprising 
farmers began to pursue the idea of using 
methane savings from AWD to join the carbon 
credit market and create incremental revenue 
¹ÅÂÀ�¸ï¶¼¸ÁÇ�Å¼¶¸�¹´ÅÀ¼Áº�9

Together with sustainability and carbon market 
experts, including Terra Global Capital, American 
�´ÅµÂÁ�«¸º¼ÆÇÅÌ����«���®¬���§´ÇÈÅ´¿�«¸ÆÂÈÅ¶¸Æ�
�ÂÁÆ¸ÅÉ´Ç¼ÂÁ�¬¸ÅÉ¼¶¸��§«�¬����´¿¼¹ÂÅÁ¼´�«¼¶¸�
Commission, White River Irrigation District and 
the Environmental Defense Fund (EDF), the 
group developed a carbon credit protocol 
called the “Voluntary Emission Reductions in 
«¼¶¸�¦´Á´º¸À¸ÁÇ�¬ÌÆÇ¸ÀÆ×�Ç»´Ç�ÄÈ´ÁÇ¼è¸Æ�
Ç»¸� ¡ �Å¸·È¶Ç¼ÂÁÆ�Ç»´Ç�Å¸ÆÈ¿Ç�¹ÅÂÀ�¸ï¶¼¸ÁÇ�
rice-growing techniques, including AWD.10 Using 
this program, rice growers in California and the 
Mid-South (Texas, Arkansas, Mississippi and 
Louisiana) can earn carbon credits for using 
conservation management practices to reduce 
methane. These carbon credits can then be sold 
on the carbon markets as an incremental form of 
revenue for the farmer.

The carbon credits generated through these 
ÃÅÂ½¸¶ÇÆ�Å¸ÃÅ¸Æ¸ÁÇ�ÄÈ´ÁÇ¼è´µ¿¸�¸À¼ÆÆ¼ÂÁÆ�
reductions. In 2017, seven rice growers took 
Ã´ÅÇ�¼Á�Ç»¸�èÅÆÇ�Å¼¶¸�º¸Á¸Å´Ç¸·�¶´ÅµÂÁ�¶Å¸·¼Ç�
trade, using techniques like AWD on 2,000 acres 
of farmland to eliminate 600 tons of carbon 
dioxide equivalent from 2013 to 2015 11�¦¼¶ÅÂÆÂì�
µ¸¶´À¸�Ç»¸�èÅÆÇ�¶ÂÀÃ´ÁÌ�ÇÂ�µÈÌ�Ç»¸Æ¸�ÂæÆ¸ÇÆ�
in June 2017 12. And while this carbon credit sale 
represents an exciting new potential revenue 
stream for the farmers, data collection for the 
carbon credits is a barrier to the success of this 
nascent market. Using IoT to collect accurate 
water-level data can greatly ease the data 
collection burden and overcome some of  
those barriers.

9�http://americancarbonregistry.org/carbon-accounting/standards-methodologies/emission-reductions-in-rice-
management-systems  

§ÂÇ¸�Ç»´Ç�Ç»¸Å¸�´Å¸�ÂÇ»¸Å�ÃÅ´¶Ç¼¶¸Æ��ÆÈ¶»�´Æ�Å¼¶¸�ÆÇÅ´Ê�Å¸ÀÂÉ´¿��µ´¿¼Áº��´Á·�·ÅÌ�Æ¸¸·¼Áº��Ç»´Ç�´¿ÆÂ�·¸¿¼É¸Å� ¡ �Å¸·È¶Ç¼ÂÁÆ��µÈÇ�
are not included in this case study, as they are not enabled in the same way by connectivity and automation technologies. 

10�»ÇÇÃ���´º¹´Ë�¶ÂÀ����#��"��!�Å¼¶¸�#�¹´ÅÀ¸ÅÆ�º¸Á¸Å´Ç¸�¶´ÅµÂÁ�¶Å¸·¼ÇÆ�ÃÈÅ¶»´Æ¸·�µÌ�À¼¶ÅÂÆÂì��

11�»ÇÇÃÆ���¼ÁÆ¼·¸¶¿¼À´Ç¸Á¸ÊÆ�ÂÅº�Á¸ÊÆ��"�"���#�´ºÅ¼¶È¿ÇÈÅ¸�Å¼¶¸�À¸Ç»´Á¸�¸À¼ÆÆ¼ÂÁÆ�¶´ÅµÂÁ�ÇÅ´·¼Áº�À¼¶ÅÂÆÂì�¶¿¼À´Ç¸�
change 

12�»ÇÇÃÆ���ÊÊÊ�´ºÊ¸µ�¶ÂÀ�´ÅÇ¼¶¿¸�èÅÆÇ�¸É¸Å�Å¼¶¸�¹´ÅÀ¼Áº�¶´ÅµÂÁ�¶Å¸·¼ÇÆ�ÆÂ¿·�ÇÂ�À¼¶ÅÂÆÂì�Á´´�µ¸Á�ÃÂÇÇ¸Å� 

Voluntary Emission Reductions 
in Rice Management Systems 

In 2014, a group of farmers and carbon 
experts worked with the American 
Carbon Registry to publish a protocol 
to quantify emissions avoided by using 
¸ï¶¼¸ÁÇ�Å¼¶¸�ºÅÂÊ¼Áº�Ç¸¶»Á¼ÄÈ¸Æ��
including AWD.9  The ability to integrate 
IoT into that measurement process has 
Ç»¸�ÃÂÇ¸ÁÇ¼´¿�ÇÂ�¼Á¶Å¸´Æ¸�Ç»¸�¸ï¶¼¸Á¶Ì�
and ease of data collection.  

Automated
Irrigation

Da

ta
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­»¼Æ�èÁ´Á¶¼´¿�µ¸Á¸èÇ�¼Æ�Ì¸Ç�´ÁÂÇ»¸Å�¼Á¶¸ÁÇ¼É¸�¹ÂÅ�Å¼¶¸�¹´ÅÀ¸ÅÆ�ÇÂ�ÀÂÉ¸�ÇÂ��°���°»¼¿¸�Ç»¸Å¸�´Å¸�À´ÁÌ�
variables that enter into a farmer’s decision to use AWD, IoT-enabled water systems and data collection 
have the potential to help increase adoption.  

If adoption of IoT-enabled AWD were to expand to all the rice farmers in Arkansas, Louisiana, Mississippi, 
Missouri and Texas, GHG emissions could be reduced by an estimated 325,805 metric tons CO2e each 
year.13  That is equivalent to these annual savings:14

13��Á´¿ÌÆ¼Æ�Â¹�Ç»¸�¬¶´¿¸�ÈÃ�©ÂÇ¸ÁÇ¼´¿�¹ÂÅ��´ÅµÂÁ��Å¸·¼ÇÆ�¹ÅÂÀ��»´Áº¼Áº�«¼¶¸��È¿Ç¼É´Ç¼ÂÁ�©Å´¶Ç¼¶¸Æ��

�����£È¿Ì����!��¹ÈÁ·¸·�µÌ�§«�¬��ÂÁÆ¸ÅÉ´Ç¼ÂÁ�¢ÁÁÂÉ´Ç¼ÂÁ� Å´ÁÇ�"%���#!�������

14��©�� Å¸¸Á»ÂÈÆ¸� ´Æ��ÄÈ¼É´¿¸Á¶¼¸Æ��´¿¶È¿´ÇÂÅ��https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 

COMBINING PRECISIONKING WITH AT&T CONNECTIVITY HAS THE POTENTIAL TO:

1. Help overcome barriers to AWD adoption and create higher use among farmers, resulting 
in measurable methane reductions and water and fertilizer savings.

2. �¸¶ÂÀ¸�´Á�¼ÀÃÂÅÇ´ÁÇ�¼ÁÃÈÇ�¹ÂÅ�À¸´ÆÈÅ¸À¸ÁÇ�´Á·�É¸Å¼è¶´Ç¼ÂÁ�Â¹�¶´ÅµÂÁ�Æ´É¼ÁºÆ��Ê»¼¶»�
¶ÂÈ¿·�»¸¿Ã�ÃÅÂÃ¸¿�Ç»¸�Á´Æ¶¸ÁÇ�Å¼¶¸�¶´ÅµÂÁ�ÂæÆ¸Ç�À´Å¾¸Ç�

“Capitalism moves the needle. If my peers see that IoT and AWD are helping me 
make money and build my business by driving down my water, gas and fertilizer 
bills while making it easier for me to collect the data needed to make more 
money from the carbon credit process, they’ll be more inclined to use it, too. 
And that’s better for our businesses and our environment.”

-Jim Whitaker, Whitaker Farms

Rice methane carbon 
credit protocol + IoT-enabled
measurement and veri!cation

Easier and more accurate
carbon o"set calculations,

strengthened carbon market

Increased use of AWD
resulting in lower water

use and emissions

Switching almost 11M         or                                             Not consuming over              or                                   Taking almost 70k 
incandescent lightbulbs       36.5M gallons of gasoline                                              ¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·���������������
to LEDs 14
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Description of the Enabling 
Technology

AT&T connectivity enables water-level data to be remotely collected and 
connected to pumping systems to automatically control the water level in 
Ç»¸�Å¼¶¸�è¸¿·Æ��­»¼Æ�»¸¿ÃÆ�µÂÇ»�Ê¼Ç»�Ç»¸�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�Â¹�Ç»¸��°��ÃÅÂ¶¸ÆÆ�
´Á·�Ê¼Ç»�Ç»¸�·´Ç´�¶Â¿¿¸¶Ç¼ÂÁ�Å¸ÄÈ¼Å¸·�¹ÂÅ�É¸Å¼è¶´Ç¼ÂÁ�Â¹�Ç»¸�¶´ÅµÂÁ�¶Å¸·¼ÇÆ��
Thus the technology helps to overcome barriers to implementation and 
increases the AWD adoption rate.

Impact Category This case study focuses on carbon and water impacts from implementing 
the “Alternate Wetting and Drying” (AWD) process on rice farms.

Materiality
The impact of implementing AWD and other farming practices on rice 
farms results in reductions of both water usage and greenhouse gas 
emissions.

Attribution of Impacts

The emissions and water savings described in this case study are a result of 
changes in farming practices supported by PrecisionKing technology and 
AT&T IoT connectivity. AWD with technology integration makes the process 
easier and enables the collection of data that is necessary to quantify the 
 ¡ �Å¸·È¶Ç¼ÂÁ�µ¸Á¸èÇÆ.  

Relationship to Systems

AT&T connectivity and PrecisionKing technology reduce barriers to the 
implementation of the AWD practice by automating the process, helping 
Å¸·È¶¸�Å¼Æ¾�´Á·�ÃÅÂÉ¼·¼Áº�µÂÇ»�èÁ´Á¶¼´¿�´Á·�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ��
This can encourage widespread adoption of the practice, thus delivering 
Æ¶´¿´µ¿¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�

�Á´µ¿¼Áº�´Á·�«¸µÂÈÁ·��æ¸¶ÇÆ

©Å¼À´ÅÌ��æ¸¶ÇÆ

�°��¼Æ�´�ÃÅÂ¶¸ÆÆ�¼Á�Ê»¼¶»�Ç»¸�Å¼¶¸�è¸¿·�¼Æ�´¿¿ÂÊ¸·�ÇÂ�·ÅÌ�ÇÂ�´�Ê¸Ç�ÀÈ·�¹ÂÅ�´�
Ã¸Å¼Â·�µ¸¹ÂÅ¸�Å¸�ëÂÂ·¼Áº���´ÅµÂÁ�Æ´É¼ÁºÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»��°��¶ÂÀ¸�¹ÅÂÀ�
three areas:

• Reduced methane emissions, due to reduced anaerobic digestion

• «¸·È¶¸·�¹¸ÅÇ¼¿¼Í¸Å�ÈÆ´º¸��Å¸ÆÈ¿Ç¼Áº�¼Á�Å¸·È¶¸·�§�¨�¸À¼ÆÆ¼ÂÁÆ��´Á·�
fewer GHG emissions from fertilizer production

• Reduced use of irrigation water, resulting in less pump energy used 
and therefore fewer GHG emissions

°´Ç¸Å�Æ´É¼ÁºÆ�´Å¸�´�Å¸ÆÈ¿Ç�Â¹�¿¸ÆÆ�Ê´Ç¸Å�ÈÆ¸·�¹ÂÅ�¼ÅÅ¼º´Ç¼ÂÁ�Â¹�Ç»¸�Å¼¶¸�è¸¿·Æ.

¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

There are also reduced emissions from farm vehicles, as the automation 
Å¸·È¶¸Æ�Ç»¸�Á¸¸·�ÇÂ�Ã»ÌÆ¼¶´¿¿Ì�É¼Æ¼Ç�Ç»¸�è¸¿·�ÇÂ�¶»¸¶¾�Ê´Ç¸Å�¿¸É¸¿Æ��§Â�
·´Ç´�Ê´Æ�´É´¼¿´µ¿¸�ÇÂ�¶´¿¶È¿´Ç¸�Ç»¼Æ�¸æ¸¶Ç�ÆÂ�¼Ç�¼Æ�ÁÂÇ�¼Á¶¿È·¸·�¼Á�Ç»¸�¶´Æ¸�
ÆÇÈ·Ì�Å¸ÆÈ¿ÇÆ��´Á·�¼Ç�¼Æ�¿¼¾¸¿Ì�ÇÂ�µ¸�ÀÈ¶»�¿¸ÆÆ�Æ¼ºÁ¼è¶´ÁÇ�Ç»´Á�Ç»¸�¸À¼ÆÆ¼ÂÁÆ�
Å¸·È¶Ç¼ÂÁÆ�¹ÅÂÀ�Ç»¸�ÃÅ¼À´ÅÌ�¸æ¸¶ÇÆ�

«¸µÂÈÁ·��æ¸¶ÇÆ
§Â�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·��¬ÂÀ¸�´¶´·¸À¼¶�ÆÇÈ·¼¸Æ�»´É¸�
previously reported a decrease in rice yield from the implementation of 
AWD. However, Whitaker Farms report an increase in yield using AWD, and 
they regularly run variety trials to test yield impact.

­Å´·¸�¨æÆ�ÂÅ�§¸º´Ç¼É¸��æ¸¶ÇÆ This technology does not appear to create other outsized or irreparable 
environmental or social impacts.

Carbon Burden from the 
Enabling Technology

The embodied carbon emissions of the sensors and IoT devices, which will 
be minimal compared with the emissions reductions.

Applying the 10x Carbon Impact Methodology 
Carbon Trust and BSR collaborated with AT&T in the development of a methodology to measure 
Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ��­»¸�·¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�ÂÁ�Ç»¸��­�­�
10x website. The table below summarizes how the 10x methodology was applied to estimate the 
environmental impacts described in this case study:
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Carbon Abatement Calculation

Scope The scope are GHG emissions from rice production, including emissions 
from plant decomposition, fertilizer usage and energy for pumping water.

Timeframe The American Carbon Registry (ACR) carbon credits relate to the period 
2013-2015. The water usage data relates to a trial at Whitaker Farms in 2017.

2 

15�https://acr2.apx.com/mymodule/reg/prjView.asp?id1=230 

16�http://americancarbonregistry.org/carbon-accounting/standards-methodologies/emission-reductions-in-rice-
management-systems 

17�­»¸��ÅÂÃ��´¿¶È¿´ÇÂÅ�¼Æ�Ã´ÅÇ�Â¹�Ç»¸��´ÅµÂÁ�­ÅÈÆÇ��ÂÂÇÃÅ¼ÁÇ��ËÃ¸ÅÇ�ÇÂÂ¿��https://www.carbontrust.com/client-services/advice/
¹ÂÂÇÃÅ¼ÁÇ¼Áº�¶´ÅµÂÁ�¹ÂÂÇÃÅ¼ÁÇ�ÆÂìÊ´Å¸��¹ÂÂÇÃÅ¼ÁÇ¸ËÃ¸ÅÇ) and uses base data from the UK Government Department BEIS, 
�¶Â¼ÁÉ¸ÁÇ��É¸ÅÆ¼ÂÁ������´Á·�Ç»¸�¢ÁÇ¸ÅºÂÉ¸ÅÁÀ¸ÁÇ´¿�©´Á¸¿�ÂÁ��¿¼À´Ç¸��»´Áº¸�����"�¢©��� È¼·¸¿¼Á¸Æ�¹ÂÅ�§´Ç¼ÂÁ´¿� Å¸¸Á»ÂÈÆ¸� ´Æ�
Inventories).

18�http://www.mississippi-crops.com/2017/01/20/three-years-of-awd-water-savings-in-rice/ 

19��Á´¿ÌÆ¼Æ�Â¹�Ç»¸�¬¶´¿¸�ÈÃ�©ÂÇ¸ÁÇ¼´¿�¹ÂÅ��´ÅµÂÁ��Å¸·¼ÇÆ�¹ÅÂÀ��»´Áº¼Áº�«¼¶¸��È¿Ç¼É´Ç¼ÂÁ�©Å´¶Ç¼¶¸Æ��

�����£È¿Ì����!��¹ÈÁ·¸·�µÌ�§«�¬��ÂÁÆ¸ÅÉ´Ç¼ÂÁ�¢ÁÁÂÉ´Ç¼ÂÁ� Å´ÁÇ�"%���#!�������

20�http://www.mississippi-crops.com/2017/01/20/three-years-of-awd-water-savings-in-rice/

Functional Unit

The functional unit for the GHG emissions reduction is metric tons CO2e 
per acre per year (which is also converted into metric tons CO2e per 
connection).  

The functional unit for water reduction is US gallons of water used per 
acre per year.

Methodology

The GHG emissions reductions are the sum of the emissions reduction 
from:

• reduced methane emissions;
• reduced fertilizer usage; and
• reduced energy for pumping water.

­»¸�Å¸·È¶¸·�À¸Ç»´Á¸�¸À¼ÆÆ¼ÂÁÆ�´Å¸�¶´¿¶È¿´Ç¸·�¹ÅÂÀ�Ç»¸�ÇÂÇ´¿�É¸Å¼è¸·�
¶´ÅµÂÁ�¶Å¸·¼ÇÆ��´Æ�Å¸ÃÂÅÇ¸·�¼Á�Ç»¸���«�É¸Å¼è¶´Ç¼ÂÁ�Å¸ÃÂÅÇ�¹ÂÅ�ÃÅÂ½¸¶Ç�
ACR230,15 and by dividing these by the acreage of the participating 
¹´ÅÀ�è¸¿·Æ��­»¼Æ�ÃÅÂ½¸¶Ç�¸Á¶ÂÀÃ´ÆÆ¸Æ�!�Ã´ÅÇ¼¶¼Ã´Ç¼Áº�¹´ÅÀ¸ÅÆ��Ê¼Ç»�
 ��ÈÁ¼ÄÈ¸�è¸¿·Æ��´Á·���$##���´¶Å¸Æ�¼Á�Ç»¸�¦¼·�¬ÂÈÇ»��¼Á��Å¾´ÁÆ´Æ�´Á·�
¦¼ÆÆ¼ÆÆ¼ÃÃ¼��«¸¶¸¼É¼Áº�É¸Å¼è¸·�¶´ÅµÂÁ�¶Å¸·¼ÇÆ�Å¸ÄÈ¼Å¸Æ�¹Â¿¿ÂÊ¼Áº�Ç»¸�
Voluntary Emission Reducations in Rice Management Systems.16 This 
requires collecting data prior to the change to AWD, and collecting data 
throughout the implementation of the AWD process. The data includes: 
·´¼¿Ì�À¸Ç¸ÂÅÂ¿Âº¼¶´¿�·´Ç´��Ç¼À¼Áº�Â¹�ÆÃ¸¶¼è¶�¸É¸ÁÇÆ�ÆÈ¶»�´Æ�Ã¿´ÁÇ¼Áº��
tilling and harvesting; fertilizer application; crop residue harvesting, 
µ´¿¼Áº�´Á·�ÆÇÈµµ¿¸�»¸¼º»Ç��ëÂÂ·¼Áº�´Á·�·Å´¼Á´º¸�·´Ç¸Æ��´Á·�ÈÆ¸�Â¹�
baled straw and date of straw burning. The data is then entered into a 
�§�����¸§¼ÇÅ¼è¶´Ç¼ÂÁ��¸�ÂÀÃÂÆ¼Ç¼ÂÁ��ÀÂ·¸¿��­»¸��§���ÀÂ·¸¿�»´Æ�
ÇÂ�µ¸�¶´¿¼µÅ´Ç¸·�¹ÂÅ�Ç»¸�Å¸¿¸É´ÁÇ�º¸ÂºÅ´Ã»¼¶´¿�Å¸º¼ÂÁ��­»¸��§���ÀÂ·¸¿�
calculates the GHG reductions based on previously validated research and 
ÆÇÈ·¼¸Æ��­»¸�É¸Å¼è¶´Ç¼ÂÁ�ÃÅÂ¶¸ÆÆ�Ç»¸Á�É¸Å¼è¸Æ�Ç»¸�·´Ç´�Ç»´Ç�Ê´Æ�¶Â¿¿¸¶Ç¸·��
checking data records and photographs as evidence. 

The GHG savings from reduced fertilizer application are calculated from 
¹¸ÅÇ¼¿¼Í¸Å�Æ´É¼ÁºÆ�èºÈÅ¸Æ�ÃÅÂÉ¼·¸·�µÌ�°»¼Ç´¾¸Å��´ÅÀÆ��­»¸�Å¸·È¶¸·�§�¨�
emissions and reduced GHG emissions from fertilizer manufacture were 
calculated using the Carbon Trust crop calculator model.17�§ÂÇ¸�Ç»´Ç�Ç»¸�
reduced fertilizer usage is not only due to the AWD practice, but also due 
to other new farm management methods.
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The GHG savings from water usage are calculated using data from a 
ÇÅ¼´¿�ÅÈÁ�ÂÁ�ÇÊÂ�Æ¼À¼¿´Å�è¸¿·Æ�´Ç�°»¼Ç´¾¸Å��´ÅÀÆ�¼Á����#��­»¸�ÇÅ¼´¿�ÈÆ¸·�
©Å¸¶¼Æ¼ÂÁ¤¼Áº�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�ÃÈÀÃ�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸ÀÆ�ÂÁ�µÂÇ»�è¸¿·Æ��¨Á¸�
è¸¿·�Ê´Æ�¶ÂÁÇ¼ÁÈÂÈÆ¿Ì�ëÂÂ·¸·�´Á·�Ç»¸�ÂÇ»¸Å�Ê´Æ�ëÂÂ·¸·�ÈÆ¼Áº��°���
�"Y�Ê´Ç¸Å�Æ´É¼ÁºÆ�Ê¸Å¸�´¶»¼¸É¸·�ÈÆ¼Áº��°���§ÂÇ¸�Ç»´Ç�·È¸�ÇÂ�Å´¼Á¹´¿¿��
only one complete dry-down was achieved. Other studies have shown 
30% water savings with multiple dry-downs.18 GHG savings are calculated 
based on pump power and run times, and using a grid emission factor 
relevant to Arkansas.

­»¸�Ê´Ç¸Å�Æ´É¼ÁºÆ�´Å¸�¶´¿¶È¿´Ç¸·�¹ÅÂÀ�Ç»¸�Æ´À¸�ÇÅ¼´¿��´Á·�ÈÆ¸�Ç»¸�ëÂÊ�
readings from the pumps.

Key Assumptions

�x ®Æ¸�Â¹���«�«¼¶¸�©ÅÂÇÂ¶Â¿�´Á·��§���ÀÂ·¸¿�¹ÂÅ�¶´¿¶È¿´Ç¼ÂÁ�Â¹� ¡ �
emissions reductions from rice growing using AWD process
�x Assume that data provided by Whitaker Farms is representative for 

other similar implementations

Exclusions
�x Embodied carbon emissions of the sensors and IoT devices
�x Emissions reductions from reduced farm vehicle journeys

Data Sources

�x ��«�Å¸º¼ÆÇÅÌ�É¸Å¼è¶´Ç¼ÂÁ�Å¸ÃÂÅÇ
�x Reduced fertilizer usage (Whitaker Farms)
�x °´Ç¸Å�ëÂÊ��©ÈÀÃ�ÃÂÊ¸Å�´Á·�ÃÈÀÃ�ÅÈÁ�Ç¼À¸��©Å¸¶¼Æ¼ÂÁ¤¼Áº�

monitoring reports)
�x Electricity emissions factor (from eGrid)

Results

Carbon Abatement Factor

Annual GHG savings of 0.28 metric tons CO2e per acre from 
implementation of AWD process.

This comprises: 

• 0.11 metric tons CO2e/acre from reduced methane emissions

• 0.11 metric tons CO2e/acre from reduced fertilizer use

• 0.06 metric tons CO2e/acre from water pumping savings

§ÂÇ¸�Ç»´Ç�¶´¿¶È¿´Ç¼Áº� ¡ �¸À¼ÆÆ¼ÂÁÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�´ºÅ¼¶È¿ÇÈÅ´¿�
ÃÅÂ¶¸ÆÆ¸Æ�¼Æ�ÆÈµ½¸¶Ç�ÇÂ�Æ¼ºÁ¼è¶´ÁÇ�É´Å¼´µ¼¿¼ÇÌ��­»¼Æ�¶´Á�µ¸�·È¸�ÇÂ�·¼æ¸Å¼Áº�
À¸Ç¸ÂÅÂ¿Âº¼¶´¿�¶ÂÁ·¼Ç¼ÂÁÆ��ÆÈ¶»�´Æ�Ç¸ÀÃ¸Å´ÇÈÅ¸�´Á·�Å´¼Á�¹´¿¿���·¼æ¸Å¼Áº�
ÆÂ¼¿�¶ÂÁ·¼Ç¼ÂÁÆ�´Á·�ÂÇ»¸Å�É´Å¼´Ç¼ÂÁÆ�¹ÅÂÀ�¹´ÅÀ�ÇÂ�¹´ÅÀ�´Á·�è¸¿·�ÇÂ�è¸¿·�

The results used here have been compared to other sources and are all 
considered to be conservative. For example, the EDF19 report calculates a 
carbon abatement from AWD of up to 0.4 tCO2e per acre (which does not 
include abatement from reduced fertilizer use).

�ÆÆÈÀ¼Áº�ÂÁ¸�Æ¸ÁÆÂÅ�Ã¸Å�è¸¿·�´Á·�´Á�´É¸Å´º¸�è¸¿·�Æ¼Í¸�Â¹�"��´¶Å¸Æ��
this equates to an annual GHG reduction of 16.9 metric tons CO2e per 
connection.

Water Savings Factor

Annual water savings from implementation of AWD is 80,000 US gallons 
per acre.

This is based on the trial at Whitaker Farms in 2017, which achieved a 16% 
Å¸·È¶Ç¼ÂÁ�Ê¼Ç»�´�Æ¼Áº¿¸�·ÅÌ�·ÂÊÁ�¶ÂÀÃ´Å¸·�ÇÂ�¶ÂÁÇ¼ÁÈÂÈÆ�ëÂÂ·¼Áº��Ê»¼¿¸�
other studies have achieved a 30% reduction with multiple dry-downs20). 
§ÂÇ¸�Ç»´Ç�°»¼Ç´¾¸Å��´ÅÀÆ�»´Æ�´¶»¼¸É¸·�ÇÂÇ´¿�Æ´É¼ÁºÆ�Â¹�´µÂÈÇ�"�Y��ÂÅ�
"�������º´¿¿ÂÁÆ�Æ´É¸·�Ã¸Å�´¶Å¸��¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�ÆÇ´Ç¸�´É¸Å´º¸�èºÈÅ¸��
­»¼Æ�¼Á¶¿È·¸Æ�µ¸Á¸èÇÆ�¹ÅÂÀ�µÂÇ»�Í¸ÅÂ�ºÅ´·¸�è¸¿·Æ�´Á·��°����³¸ÅÂ�ºÅ´·¸�
¼ÁÉÂ¿É¸Æ�¿¸É¸¿¿¼Áº�Ç»¸�è¸¿·�´Á·�¼Æ�´�ÃÅ¸Å¸ÄÈ¼Æ¼Ç¸�¹ÂÅ�¼ÀÃ¿¸À¸ÁÇ¼Áº��°���

Lessons Learned
There is considerable variability in agricultural processes, therefore 
¼Ç�¼Æ�ÈÆ¸¹È¿�ÇÂ�¶ÂÀÃ´Å¸�Å¸ÆÈ¿ÇÆ�´¶ÅÂÆÆ�·¼æ¸Å¸ÁÇ�ÆÇÈ·¼¸Æ�ÇÂ�Ç¸ÆÇ�Ç»¸�
representativeness of the results.



AT&T IoT for Good Case Study:
Asparagus has a lower water footprint thanks to 
Devine Organics, WaterBit and AT&T
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AT&T IoT for Good Case Study:
Asparagus has a lower water footprint thanks to Devine Organics, 
WaterBit and AT&T

­»¸��»´¿¿¸Áº¸��¦´¾¼Áº�»¼º»�ÉÂ¿ÈÀ¸�ÂÅº´Á¼¶�¹´ÅÀ¼Áº�ÀÂÅ¸�¸ï¶¼¸ÁÇ
You could probably guess that asparagus is good for 
you. Full of antioxidants, minerals and amino acids but 
void of fat and cholesterol,¹ asparagus is a great part of 
any healthy diet.  

When talking with Elvia Devine, the co-founder and 
driving force behind Devine Organics, about this 
vegetable, it’s clear she’s become a leader in organic 
farming with an eye to the future.

And this simple mission has propelled her to be a successful organic farmer for decades.  Starting in the 
¸´Å¿Ì��%%�Æ���¿É¼´�»´Æ�µ¸¸Á�·Å¼É¸Á�ÇÂ�ºÅÂÊ�Ç»¸�èÁ¸ÆÇ�¹ÅÈ¼ÇÆ�´Á·�É¸º¸Ç´µ¿¸Æ�´Ç��¸É¼Á¸�¨Åº´Á¼¶Æ��´�¹´À¼¿Ì��
woman and minority-owned business with operations in California and Mexico. With rising wages, water 
limitations and pricing pressures from conventional farmers, Elvia and team are compelled to be more 
¸ï¶¼¸ÁÇ�´Á·�¼ÁÁÂÉ´Ç¼É¸�¼Á�ÂÅ·¸Å�ÇÂ�¶ÂÀÃ¸Ç¸���

Agriculture is key to California’s economy, it employs about 3% of the state’s workforce and accounts 
for about 2% of the state’s gross domestic product.2  It’s also a major water user: roughly 9 million 
acres of farmland in California are irrigated; this represents about 80% of all water used for businesses 
and homes.3  While the rains of 2017 brought relief from historic California droughts, more than 90% of 
the state was in some form of drought in 2016.4��¬Â�Ê»¸Á�Ç»¼Á¾¼Áº�´µÂÈÇ�Å¸ÆÂÈÅ¶¸�¸ï¶¼¸Á¶Ì��Ê´Ç¸Å�¼Æ�´�
logical place to focus, especially in the water-tight central valley of California.  

As Jose Garcia, the Devine Organics farm manager and Elvia’s son-in-law, explains, he and his crew 
traditionally walked the rows of asparagus and manually probed the ground to check moisture.  This 
ÃÅÂ¶¸ÆÆ�Ê´Æ�´�É´¿¼´ÁÇ�´ÇÇ¸ÀÃÇ�ÇÂ�ÈÁ·¸ÅÆÇ´Á·�Ê»¸Á�´Á·�»ÂÊ�ÀÈ¶»�ÇÂ�Ê´Ç¸Å��µÈÇ�¼Ç�Ê´Æ�¼Á¸ï¶¼¸ÁÇ�´Á·�
Ç¼À¸�¶ÂÁÆÈÀ¼Áº��Âì¸ÁÇ¼À¸Æ�Å¸ÆÈ¿Ç¼Áº�¼Á�»¼º»¸Å�¶ÂÆÇÆ�·È¸�ÇÂ�ÂÉ¸ÅÇ¼À¸�ÊÂÅ¾��

1   http://www.allasparagus.com/asparagus-facts/

2   https://www.wired.com/2015/06/farming-and-drought/ 

3   http://www.ppic.org/publication/water-use-in-california/ 

4   http://www.latimes.com/local/lanow/la-me-drought-gone-20170223-story.html

“It’s about our kids and grandkids.  If we 
eat well – including lots of clean fruits and 
vegetables grown without pesticides and 
ÂÇ»¸Å�ÆÇÈæ���¼Ç�¶´Á�ÂÃ¸Á�·ÂÂÅÆ�¹ÂÅ�Ç»¸�Á¸ËÇ�

generation.”

Elvia Devine, CEO and co-founder, Devine 
Organics
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­»¸�¬Â¿ÈÇ¼ÂÁ��°´Ç¸Å�¼Ç�´Á·��­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ��¢Â­��¶Å¸´Ç¸�¶ÂÁÇÅÂ¿�´Á·�·Å¼É¸�
¸ï¶¼¸Á¶Ì
�¿É¼´�´Á·�£ÂÆ¸�¾Á¸Ê�Ç»´Ç�Ç»¸�À´ÁÈ´¿�ÀÂ¼ÆÇÈÅ¸�Æ¸ÁÆ¼Áº�ÃÅÂ¶¸ÆÆ�Ê´ÆÁÔÇ�Ç»¸�ÀÂÆÇ�¸ï¶¼¸ÁÇ�ÂÅ�¸æ¸¶Ç¼É¸�
process, so Elvia started looking for a robust solution to help her improve soil moisture levels.  In order to 
address this issue, Elvia and Jose turned to a comprehensive solution from WaterBit and AT&T.  

°´Ç¸Å�¼Ç�·¼ÆÇÅ¼µÈÇ¸Æ�ÆÀ´¿¿��ÆÂ¿´Å�ÃÂÊ¸Å¸·�Æ¸ÁÆÂÅÆ�´¶ÅÂÆÆ�¹´ÅÀ¸ÅÆÔ�è¸¿·Æ��¶Â¿¿¸¶Ç¼Áº�¼Á¹ÂÅÀ´Ç¼ÂÁ�ÂÁ�
ÆÂ¼¿�ÀÂ¼ÆÇÈÅ¸�´Á·�è¸¿·�¶ÂÁ·¼Ç¼ÂÁÆ���­»¸�Æ¸ÁÆÂÅÆ�Å¸ÄÈ¼Å¸�ÁÂ�À´¼ÁÇ¸Á´Á¶¸�´Á·�´Å¸�Ã¿´¶¸·�ÈÁ·¸Å�Ç»¸�
¹Â¿¼´º¸�ÆÂ�Ç»¸Ì�ÊÂÁ�Ç�¼ÁÇ¸Å¹¸Å¸�Ê¼Ç»�è¸¿·�ÂÃ¸Å´Ç¼ÂÁÆ�´Á·�»´ÅÉ¸ÆÇÆ���´Ç´�¹ÅÂÀ�Ç»¸�Æ¸ÁÆÂÅÆ�¼Æ�Æ¸ÁÇ�ÇÂ�´�
communications gateway hub that can be thousands of feet away. The gateway uses an AT&T Global SIM 
card and Internet of Things (IoT) Services to send highly secure data over the AT&T LTE network to the 
°´Ç¸Å�¼Ç�¶¿ÂÈ·�´ÃÃ¿¼¶´Ç¼ÂÁ�Ê»¸Å¸�¼Ç�¼Æ�´Á´¿ÌÍ¸·�ÇÂ�·¸Ç¸ÅÀ¼Á¸�¼¹�´�Æ¸¶Ç¼ÂÁ�Â¹�Ç»¸�è¸¿·�Á¸¸·Æ�ÀÂÅ¸�ÂÅ�¿¸ÆÆ�
water. Farmers can also easily access analysis and scheduling tools through a user-friendly mobile app, 
´¿¿ÂÊ¼Áº�Ç»¸À�ÇÂ�¶ÂÁÇÅÂ¿�¼ÅÅ¼º´Ç¼ÂÁ�Ç¼À¼Áº�´Á·�·ÈÅ´Ç¼ÂÁ��èÁ¸�ÇÈÁ¼Áº�´Æ�Ç»¸�ÆÂ¼¿ÔÆ�Á¸¸·Æ�É´ÅÌ�

AUTOMATION 
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�ÂÅ�£ÂÆ¸��Ê»´Ç�·¼æ¸Å¸ÁÇ¼´Ç¸Æ�°´Ç¸Å�¼Ç�¹ÅÂÀ�ÂÇ»¸Å�ÆÂ¿ÈÇ¼ÂÁÆ�¼Æ�Å¸¿¼´µ¼¿¼ÇÌ�´Á·�¸´Æ¸��­»¸�°´Ç¸Å�¼Ç��´Æ»µÂ´Å·�
ÃÅÂÉ¼·¸Æ�´�¶ÂÀÃÅ¸»¸ÁÆ¼É¸�ÂÉ¸ÅÉ¼¸Ê�Â¹�»¼Æ�è¸¿·ÔÆ�ÀÂ¼ÆÇÈÅ¸�´Á·�¼ÅÅ¼º´Ç¼ÂÁ�ÆÇ´ÇÈÆ��¬¼Á¶¸�¼ÇÔÆ�¶ÂÁÁ¸¶Ç¸·�É¼´�
the AT&T network, he can easily access it 24/7 via computer or smartphone. This means he can make 
fully-informed decisions about when, where and how much to water.

¢ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ��¥¸ÆÆ�Ê´Ç¸Å�Ì¼¸¿·Æ�ÀÂÅ¸�´ÆÃ´Å´ºÈÆ���
­»¸��¸É¼Á¸�Ç¸´À�èÅÆÇ�¼ÁÆÇ´¿¿¸·�°´Ç¸Å�¼Ç�ÂÁ� ��
acres of asparagus crops in December of 2017. In 
Ç»¸¼Å�èÅÆÇ�Æ¸´ÆÂÁ�ÇÂ�ÈÆ¸�¼Ç���ÂÁ�ÂÁ¿Ì�´�Å¸¿´Ç¼É¸¿Ì�
ÆÀ´¿¿�ÃÂÅÇ¼ÂÁ�Â¹�Ç»¸¼Å�¹´ÅÀ���Ç»¸ÌÔÅ¸�´¿Å¸´·Ì�´µ¿¸�
ÇÂ�¸ÆÇ¼À´Ç¸�¸ÁÂÈº»�Æ´É¼ÁºÆ�ÇÂ�À´¾¸�´�·¼æ¸Å¸Á¶¸��
The Devine team estimates a 6% water reduction, 
¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�ÂÉ¸Å�#!�¤�º´¿¿ÂÁÆ�¼Á�Ê´Ç¸Å�Æ´É¼ÁºÆ�
·ÈÅ¼Áº�Ç»¸¼Å�èÅÆÇ�Æ¸´ÆÂÁ�Â¹�ÈÆ¸�!2To put it in 
perspective, that’s like over 43,000 Americans 
Æ¾¼ÃÃ¼Áº�´�Æ»ÂÊ¸Å�¹ÂÅ�´�·´Ì	@3And there are 
´··¼Ç¼ÂÁ´¿�µ¸Á¸èÇÆ�¼Á¶¿È·¼Áº�´Á�¸ÆÇ¼À´Ç¸·�

� ��!Y�Å¸·È¶Ç¼ÂÁ�¼Á�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�¹È¸¿�ÈÆ¸·�¹ÂÅ�ÃÈÀÃ¼Áº�Ê´Ç¸Å 
� ��´Á·�ÇÅÈ¶¾�ÇÅ¼ÃÆ�ÇÂ�À´ÁÈ´¿¿Ì�¶»¸¶¾�Ç»¸�è¸¿·Æ

� ��!Y�·ÅÂÃ�¼Á�¿´µÂÅ�»ÂÈÅÆ�´Á·�¶ÂÆÇ

 • decreased nutrient use because of a reduction in leaching

�¿¿�Â¹�Ç»¼Æ�´··Æ�ÈÃ�ÇÂ�Ç»¸�ÃÂÇ¸ÁÇ¼´¿�¹ÂÅ�Å¸´¿�Æ´É¼ÁºÆ��´Á·�Ç»´ÇÔÆ�¸ÆÃ¸¶¼´¿¿Ì�¼ÀÃÂÅÇ´ÁÇ�¹ÂÅ�¤¸É¼Á��¸¸Æ��
controller at Devine.

!��¸É¼Á¸�¨Åº´Á¼¶Æ���ÆÇ¼À´Ç¸·�Ê´Ç¸Å�Æ´É¼ÁºÆ�¼Á�ÆÃÅ¼Áº����$�ºÅÂÊ¼Áº�Æ¸´ÆÂÁ��

"�#!���������#���w� ��"�!��https://www.home-water-works.org/indoor-use/showers 

Ö°´Ç¸Å�¼ÇÔÆ�ÆÂ¼¿�ÃÅÂµ¸Æ�Ç¸¿¿�ÈÆ�¸Ë´¶Ç¿Ì�Ê»¸Å¸�Ç»¸�¶ÅÂÃÆ�Á¸¸·�ÀÂÅ¸�ÂÅ�¿¸ÆÆ�Ê´Ç¸Å��´¿¿�¹ÅÂÀ�Ç»¸�
°´Ç¸Å�¼Ç��´Æ»µÂ´Å·�´ÃÃ���¢Ç�»¸¿ÃÆ�ÈÆ�ÀÂÁ¼ÇÂÅ�Ç»¸�ÆÂ¼¿�´Á·�¶ÂÁÇÅÂ¿�Ç»¸�É´¿É¸Æ�¼Á�Ç»¸�è¸¿·��»¸¿Ã¼Áº�

ÈÆ�´ÃÃ¿Ì�Ç»¸�Å¼º»Ç�´ÀÂÈÁÇ�Â¹�Ê´Ç¸Å�´Ç�Ç»¸�Å¼º»Ç�Ç¼À¸�´Á·�Ã¿´¶¸��¢ÇÔÆ�´À´Í¼Áº�ÇÂ�»´É¸�ÆÈ¶»�
¶ÂÁÇÅÂ¿��¸É¸Á�ÂÁ�´�¬ÈÁ·´Ì�ÀÂÅÁ¼Áº�Ê»¸Á�¢ÔÀ�ÅÂ¿¿¼Áº�ÂÈÇ�Â¹�µ¸·�×

� £ÂÆ¸� ´Å¶¼´��¹´ÅÀ�À´Á´º¸Å���¸É¼Á¸�¨Åº´Á¼¶Æ

�¼ÅÆÇ�¬¸´ÆÂÁ��ÆÇ¼À´Ç¸·�«¸ÆÈ¿ÇÆ�
�¼¸¿·�¬¼Í¸� 40 acres

°´Ç¸Å� 750K gallons reduction

©ÅÂ·È¶Ç¼ÂÁ� Almost 2x increase

Ö­»¸�µ¸Á¸èÇÆ�ÆÇ´ÅÇ�ÇÂ�´··�ÈÃ�ÇÂ�ÆÈµÆÇ´ÁÇ¼´¿�Æ´É¼ÁºÆ��«¸·È¶¼Áº�Ê´Ç¸Å�ÈÆ´º¸�¼Æ�´�»Èº¸�µ¸Á¸èÇ��
¸ÆÃ¸¶¼´¿¿Ì�¶ÂÁÆ¼·¸Å¼Áº�Ç»¸�ÉÂ¿´Ç¼¿¼ÇÌ�Â¹�Ê´Ç¸Å�ÃÅ¼¶¸Æ�¼Á��´¿¼¹ÂÅÁ¼´��¥´µÂÅ�´Á·�¹È¸¿�¶ÂÆÇ�Å¸·È¶Ç¼ÂÁÆ�

´¿ÆÂ�¶ÂÁÇÅ¼µÈÇ¸�ÇÂ�µÂÇÇÂÀ�¿¼Á¸�µ¸Á¸èÇÆ��¸ÆÃ¸¶¼´¿¿Ì�´Æ�Ê¸�¿ÂÂ¾�ÇÂ�¸ËÃ´Á·�ÇÂ�ÀÂÅ¸�¶ÅÂÃÆ�×

- Kevin Dees, controller, Devine Organics
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¨Ç»¸Å�µ¸Á¸èÇÆ�Ç»´Ç�´Å¸ÁÔÇ�´Æ�¸´ÆÌ�ÇÂ�ÄÈ´ÁÇ¼¹Ì�´Å¸�
helping the Devine crew do more with less. Without 
°´Ç¸Å�¼Ç���¸É¼Á¸�Âì¸ÁÇ¼À¸Æ�ÊÂÈ¿·ÁÔÇ�Å¸´¿¼Í¸�Ç»¸Ì�»´·�
problems with the irrigation of their crops until the end 
Â¹�Ç»¸�Æ¸´ÆÂÁ���Ê»¸Á�¼Ç�Ê´Æ�ÇÂÂ�¿´Ç¸���§ÂÊ�Ç»¸ÌÔÅ¸�ÀÈ¶»�
more likely to see and address problems as they arise, 
helping to improve crop yield.

In fact, Jose reports that crop ÃÅÂ·È¶Ç¼ÂÁ�½ÈÀÃ¸·�
¹ÅÂÀ�$���ÇÂ��!���ÃÂÈÁ·Æ�´¶Å¸ across the asparagus 
è¸¿·�ÈÆ¼Áº�Ç»¸�°´Ç¸Å�¼Ç��­�­�ÆÂ¿ÈÇ¼ÂÁ��­»¸�ÆÌÆÇ¸À�¼Æ�
also helping to eliminate human error. An automated 
and dashboard- driven irrigation helps prevent a well-
¼ÁÇ¸ÁÇ¼ÂÁ¸·�¸ÀÃ¿ÂÌ¸¸�¹ÅÂÀ�¹ÂÅº¸ÇÇ¼Áº�ÇÂ�ÇÈÅÁ�Âæ�
sprinkler at the correct time.  

Ö¢ÇÔÆ�´À´Í¼Áº�ÇÂ�»´É¸�Ç»¸�É¼Æ¼µ¼¿¼ÇÌ�´Á·�¶ÂÁÇÅÂ¿�Ç»´Ç�°´Ç¸Å�¼Ç�´Á·��­�­�¸Á´µ¿¸��­»¸�¶Å¸Ê�Ç»´Ç�
ÊÂÅ¾Æ�Ç»ÂÆ¸�è¸¿·Æ�Å¸´¿¿Ì�¿¼¾¸Æ�¼Ç��´Á·�¼Ç�»´Æ�¸¿¼À¼Á´Ç¸·�ÂÉ¸ÅÇ¼À¸�¶ÂÆÇÆ�×

��£ÂÆ¸� ´Å¶¼´��¹´ÅÀ�À´Á´º¸Å���¸É¼Á¸�¨Åº´Á¼¶Æ
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�ËÃ´Á·¼Áº�Ç»¸�°´Ç¸Å�¬´É¼ÁºÆ�´Á·��ï¶¼¸Á¶Ì��¸Á¸èÇÆ

�ì¸Å�Ç»¸¼Å�¼Á¼Ç¼´¿�¼ÁÆÇ´¿¿´Ç¼ÂÁ�¼Á�Ç»¸�´ÆÃ´Å´ºÈÆ�è¸¿·Æ��Ç»¸��¸É¼Á¸�Ç¸´À�¼Æ�¿ÂÂ¾¼Áº�ÇÂ�¸ËÃ´Á·�¼ÁÇÂ�ÂÇ»¸Å�¶ÅÂÃÆ�
like pistachios and melons. These crops have dynamic water needs, so Elvia and Jose are optimistic they’ll 
µ¸Á¸èÇ�¹ÅÂÀ�Ç»¸�°´Ç¸Å�¼Ç�ÆÌÆÇ¸À��¬»¸ÔÆ�´¿ÆÂ�¿ÂÂ¾¼Áº�ÇÂ�¸ËÃ´Á·�Ç»¸¼Å�ÈÆ¸�Â¹�°´Ç¸Å�¼Ç�¼ÁÇÂ�¦¸Ë¼¶Â��Ê»¸Å¸�
they operate other large organic farms. And beyond her own crops, she’s hoping to share the lessons 
Æ»¸ÔÆ�¿¸´ÅÁ¸·�Ê¼Ç»�ÂÇ»¸Å�¹´ÅÀ¸ÅÆ�ÇÅÌ¼Áº�ÇÂ�¼Á¶Å¸´Æ¸�Ç»¸¼Å�¸ï¶¼¸Á¶Ì���¿É¼´ÔÆ�¸ÁÇ»ÈÆ¼´ÆÀ�¼Æ�ÈÁ·¸ÅÆÇ´Á·´µ¿¸��

Especially when you consider the savings 
�¸É¼Á¸�Å¸´¿¼Í¸·�¹ÅÂÀ�Ç»¸¼Å�èÅÆÇ�¸ËÃ¸Å¼¸Á¶¸�
on a relatively small farm plot. Imagine the 
µ¸Á¸è¶¼´¿�¼ÀÃ´¶Ç�Â¹�Ç»¼Æ�Ç¸¶»ÁÂ¿ÂºÌ�¼¹�¼Ç�
were utilized more broadly. If Elvia’s success 
inspires 100 farmers to use the WaterBit/
AT&T solution on just 40 acres, they could 
collectively save about ���¦�º´¿¿ÂÁÆ�of 
Ê´Ç¸Å�´�Ì¸´Å��­»´Ç�´ÀÂÈÁÇ�ÊÂÈ¿·�è¿¿�ÂÉ¸Å�
 !��¨¿ÌÀÃ¼¶�Æ¼Í¸·�ÆÊ¼ÀÀ¼Áº�ÃÂÂ¿Æ��A2  

¢À´º¼Á¸�Ç»¸�ÃÂÇ¸ÁÇ¼´¿�Æ´É¼ÁºÆ�Ê»¸Á�ÀÂÅ¸�¹´ÅÀ¸ÅÆ�¿¼¾¸��¿É¼´��¸É¼Á¸�Å¸´¿¼Í¸�Ç»¸�¸ï¶¼¸Á¶¼¸Æ�´Á·�¶ÂÆÇ�
µ¸Á¸èÇÆ�Â¹�Ç»¸�Ç¸¶»ÁÂ¿ÂºÌ�´Á·�¸ËÃ´Á·�µ¸ÌÂÁ·� ��´¶Å¸�Ã¿ÂÇÆ�

#���¦�º´¿¿ÂÁÆ�´ÁÁÈ´¿�Æ´É¼ÁºÆ�������¹´ÅÀ¸ÅÆ���""������º´¿¿ÂÁÆ�¼Á�´Á�¨¿ÌÀÃ¼¶�Æ¼Í¸·�ÃÂÂ¿��

https://www.livestrong.com/article/350103-measurements-for-an-olympic-size-swimming-pool

Ö°¸�¶´ÁÔÇ�·Â�Ê»´Ç�Ê¸�·Â�ÁÂÊ�Ê¼Ç»ÂÈÇ�Ç¸¶»ÁÂ¿ÂºÌ��¼ÇÔÆ�´�ÀÈÆÇ�ÇÂ�ÆÇ´Ì�¼Á�µÈÆ¼Á¸ÆÆ� 
­»´ÇÔÆ�Ê»Ì�Ê¸ÔÉ¸�µ¸¸Á�¼ÁÉ¸ÆÇ¼Áº�¼Á�Á¸Ê�Ç¸¶»ÁÂ¿ÂºÌ�¿¼¾¸�°´Ç¸Å�¼Ç�´Á·��­�­��©¸ÂÃ¿¸�·¸Ã¸Á· 

ÂÁ�ÈÆ�¹ÂÅ�ÊÂÅ¾��¾¼·Æ�·¸Æ¸ÅÉ¸�Ç»¸�¹ÂÂ·�Ê¸�ºÅÂÊ���°¸ÔÉ¸�ºÂÇ�ÇÂ�¿ÂÂ¾�´Ç�Ê´ÌÆ�ÇÂ�ºÅÂÊ 
ÀÂÅ¸�Ê¼Ç»�¿¸ÆÆ�¼Á�´�»¸´¿Ç»Ì�Ê´Ì�×

Elvia Devine, CEO and co-founder, Devine Organics 

300M gallons

50 meters - Olympic sized pool

450 Olympic Pools
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AT&T 10x Case Study:
Using the Internet of Things to reduce facility costs and emissions

Summary
To reduce energy costs and greenhouse gas emissions (GHG), AT&T has incorporated Internet of Things (IoT) 
connectivity with legacy building information to identify 
Ê»¸Á�¹´¶¼¿¼ÇÌ�¸ÄÈ¼ÃÀ¸ÁÇ�¼Æ�ÂÃ¸Å´Ç¼Áº�¼Á¸ï¶¼¸ÁÇ¿Ì��­»¸��­�­�
IoT Professional Services group, experts in the design, 
testing, and implementation of IoT projects, has worked with 
the AT&T Energy team to use IoT sensors to gather data 
on previously unmonitored equipment and merge it with 
·´Ç´�¹ÅÂÀ�¸Ë¼ÆÇ¼Áº�µÈ¼¿·¼Áº�À´Á´º¸À¸ÁÇ�ÆÌÆÇ¸ÀÆ���¦¬���
Bringing equipment performance information together has 
led AT&T to optimize maintenance and address problems in 
´�Ç¼À¸¿Ì�À´ÁÁ¸Å�É¼´�·´Æ»µÂ´Å·Æ��Å¸ÃÂÅÇÆ�´Á·�´¿¸ÅÇÆ��­»¼Æ�»´Æ�
Å¸·È¶¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�´Á·�Ç»¸�´ÆÆÂ¶¼´Ç¸·�¸À¼ÆÆ¼ÂÁÆ���Ç�Ç»¸�
end of 2017, 27,000 pieces of AT&T building equipment across 250 cities were on the system, reducing electricity 
¸ËÃ¸ÁÆ¸�µÌ�´µÂÈÇ�]%�!�����´Á·� ¡ �¸À¼ÆÆ¼ÂÁÆ�µÌ�!��!��À¸ÇÅ¼¶�ÇÂÁÆ�¼Á����#��Based on the success of the program, 
Ç»¸��­�­�¢Â­�©ÅÂ¹¸ÆÆ¼ÂÁ´¿�¬¸ÅÉ¼¶¸Æ�Ç¸´À�¼Æ�Âæ¸Å¼Áº��ÂÁÆÈ¿Ç¼Áº�¬¸ÅÉ¼¶¸Æ�¹ÂÅ�Ç»¸�¢Â­��Á´µ¿¸·��È¼¿·¼Áº��Á¸ÅºÌ�
¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À�ÇÂ��­�­�¶ÈÆÇÂÀ¸ÅÆ�

The Challenge: Many buildings are not 
¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ��µÈÇ�¼·¸ÁÇ¼¹Ì¼Áº�Ç»¸�¶´ÈÆ¸Æ�
¶´Á�µ¸�·¼ï¶È¿Ç�
¢Á�������µÈ¼¿·¼ÁºÆ�´¶¶ÂÈÁÇ¸·�¹ÂÅ���Y�Â¹�ÇÂÇ´¿�º¿Âµ´¿�èÁ´¿�
¸Á¸ÅºÌ�ÈÆ¸�´Á·��%Y�Â¹�¸Á¸ÅºÌ�Å¸¿´Ç¸·� ¡ �¸À¼ÆÆ¼ÂÁÆ�O2 
On top of that, an average of 30% of the energy consumed 
¼Á�¶ÂÀÀ¸Å¶¼´¿�µÈ¼¿·¼ÁºÆ�¼Æ�Ê´ÆÇ¸·�P3This waste results in 
higher costs and energy usage, contributing to higher GHG 
¸À¼ÆÆ¼ÂÁÆ�

��� »ÇÇÃÆ���ÊÊÊ�¼Ã¶¶�¶»�Ã·¹�´ÆÆ¸ÆÆÀ¸ÁÇ�Å¸ÃÂÅÇ�´Å!�Êº��¼Ã¶¶}Êº�}´Å!}¶»´ÃÇ¸Å%�Ã·¹

��� »ÇÇÃÆ���ÊÊÊ�¸Á¸ÅºÌÆÇ´Å�ºÂÉ�µÈ¼¿·¼ÁºÆ�´µÂÈÇ�ÈÆ�»ÂÊ�¶´Á�Ê¸�»¸¿Ã�ÌÂÈ�¼ÀÃÅÂÉ¸�µÈ¼¿·¼Áº�´Á·�Ã¿´ÁÇ�Ã¸Å¹ÂÅÀ´Á¶¸�¼ÀÃÅÂÉ¸�
energy-use-commercial

AT&T believes technology plays a critical role in reducing carbon emissions, so we’re using the power of our 
Á¸ÇÊÂÅ¾�ÇÂ�¶Å¸´Ç¸�´�µ¸ÇÇ¸Å��ÀÂÅ¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿¿Ì�ÆÈÆÇ´¼Á´µ¿¸�ÊÂÅ¿·��°¸ÔÉ¸�Æ¸Ç�´���Ë�¶´ÅµÂÁ�Å¸·È¶Ç¼ÂÁ�ºÂ´¿�ÇÂ�
¸Á´µ¿¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ���Ë�Ç»¸�¹ÂÂÇÃÅ¼ÁÇ�Â¹�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�µÌ�Ç»¸�¸Á·�Â¹����!��

­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�¶ÂÀÃ´ÁÌÊ¼·¸�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ��°¸ÔÅ¸�´¿ÆÂ�ÊÂÅ¾¼Áº�Ê¼Ç»�
ÂÈÅ�¶ÈÆÇÂÀ¸ÅÆ�´Á·�Ç¸¶»ÁÂ¿ÂºÌ�Ã´ÅÇÁ¸ÅÆ�ÇÂ�¼ÀÃ¿¸À¸ÁÇ�´Á·�Æ¶´¿¸�¶´ÅµÂÁ�Æ´É¼Áº�ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�
·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�
Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

Learn about our goals, our progress, and more case studies like this at ´ÇÇ�¶ÂÀ���Ë�

2017 Estimated Annual Savings:

$925K Electricity Expense

5,150 metric tons of COF¸

�È¼¿·¼Áº��ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¢ÀÃ´¶ÇÆ
32% of global energy use

19% of energy-related GHG

30% energy waste
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AT&T 10x Case Study: Using the Internet of Things to reduce facility costs and emissions 

®Á·¸ÅÆÇ´Á·¼Áº�µÈ¼¿·¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�Ã¸Å¹ÂÅÀ´Á¶¸�¼Æ�´�¶Å¼Ç¼¶´¿�èÅÆÇ�ÆÇ¸Ã�ÇÂ�µÂÂÆÇ¼Áº�¸ï¶¼¸Á¶Ì���¸¼Áº�´µ¿¸�ÇÂ�¼·¸ÁÇ¼¹Ì�
¼Á¸ï¶¼¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ�ÆÂÂÁ¸Å�À¸´ÁÆ�Ê¸�¶´Á�´··Å¸ÆÆ¸Æ�Ç»¸�¼ÆÆÈ¸�ÀÂÅ¸�ÄÈ¼¶¾¿Ì���ÈÇ�µ¸¶´ÈÆ¸�¹´¶¼¿¼ÇÌ�À´Á´º¸ÅÆ�
are typically faced with a complex and disparate set of legacy BMS, especially among older buildings, getting an 
´¶¶ÈÅ´Ç¸�É¼¸Ê�¶´Á�µ¸�¶»´¿¿¸Áº¼Áº���É¸Á�¼¹�´�µÈ¼¿·¼Áº�»´Æ�´��¦¬��À´Á´º¸ÅÆ�·ÂÁÔÇ�´¿Ê´ÌÆ�º¸Ç�´¿¿�Ç»¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�Ç»¸Ì�
Á¸¸·�¼Á�´�Ç¼À¸¿Ì�´Á·�ÈÆ´µ¿¸�¹ÂÅÀ´Ç���Á·�¼Á�ÆÂÀ¸�¶´Æ¸Æ��¸ÄÈ¼ÃÀ¸ÁÇ�¼Æ�ÁÂÇ�ÀÂÁ¼ÇÂÅ¸·��Å¸ÄÈ¼Å¼Áº�´�Ç¸¶»Á¼¶¼´Á�·Â�´Á�
¼Á�Ã¸ÅÆÂÁ�¼ÁÆÃ¸¶Ç¼ÂÁ��

Many proactive facility managers are searching for ways to gain accurate and timely equipment performance data 
to help them identify waste, reduce emissions and reduce total building costs from maintenance and new capital 
¸ÄÈ¼ÃÀ¸ÁÇ�

�­�­�¼Æ�¶ÂÀÀ¼ÇÇ¸·�ÇÂ�¸ï¶¼¸Á¶Ì��µÈÇ�¼ÇÆ�Ê¼·¸�Å´Áº¼Áº�µÈ¼¿·¼Áº�ÃÂÅÇ¹Â¿¼Â�ÃÅ¸Æ¸ÁÇÆ�
¶»´¿¿¸Áº¸Æ�

�Æ�Ã´ÅÇ�Â¹�ÂÈÅ�¶ÂÀÀ¼ÇÀ¸ÁÇ�ÇÂ�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì���­�­�¸ÆÇ´µ¿¼Æ»¸·�´�ºÂ´¿�¼Á����$�ÇÂ�Å¸·È¶¸�ÂÈÅ�¸¿¸¶ÇÅ¼¶¼ÇÌ�
¶ÂÁÆÈÀÃÇ¼ÂÁ�Å¸¿´Ç¼É¸�ÇÂ�·´Ç´�ºÅÂÊÇ»�ÂÁ�ÂÈÅ�Á¸ÇÊÂÅ¾�µÌ�"�Y���Ì�������Ê¸�À¸Ç�Ç»´Ç�ºÂ´¿�µÌ�¼ÀÃ¿¸À¸ÁÇ¼Áº�
Ç»ÂÈÆ´Á·Æ�Â¹�µÈ¼¿·¼Áº�´Á·�Á¸ÇÊÂÅ¾�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�ÃÅÂ½¸¶ÇÆ��¬Â��Ê¸�¸ËÇ¸Á·¸·�Ç»¸�ºÂ´¿�ÇÂ�º¸Á¸Å´Ç¸�´Á�´··¼Ç¼ÂÁ´¿�
"�Y�Â¹�¼ÀÃÅÂÉ¸·�¸Á¸ÅºÌ�¼ÁÇ¸ÁÆ¼ÇÌ�µÌ������Q2 

¨ÈÅ�Æ¼Í¸�ÃÅ¸Æ¸ÁÇÆ�µÂÇ»�ÂÃÃÂÅÇÈÁ¼Ç¼¸Æ�´Á·�¶»´¿¿¸Áº¸Æ�¼Á�À¸¸Ç¼Áº�Ç»¼Æ�ºÂ´¿���­�­�À´Á´º¸Æ�´�¶ÂÀÃ¿¸Ë�Å¸´¿�¸ÆÇ´Ç¸�
portfolio covering over 250,000,000 square feet and comprised of approximately 247,000 locations, more than 
��!���Â¹�Ê»¼¶»�´Å¸�Â¶¶ÈÃ¼¸·�µÈ¼¿·¼ÁºÆ��¦´ÁÌ�Â¹�Ç»¸�µÈ¼¿·¼ÁºÆ�ÈÇ¼¿¼Í¸�´��¦¬��µÈÇ�µ¸¶´ÈÆ¸�Ç»ÂÆ¸�ÆÌÆÇ¸ÀÆ�»´É¸�µ¸¸Á�
¼ÁÆÇ´¿¿¸·�ÂÉ¸Å�·¸¶´·¸Æ��Ç»¸Å¸�´Å¸�À´ÁÌ�·¼æ¸Å¸ÁÇ�Ã¿´Ç¹ÂÅÀÆ�´¶ÅÂÆÆ�Ç»¸�ÃÂÅÇ¹Â¿¼Â��À´¾¼Áº�¼Ç�·¼ï¶È¿Ç�ÇÂ�¶ÂÀÃ´Å¸�Æ¼Ç¸Æ�
ÇÂ�¼·¸ÁÇ¼¹Ì�ÃÂÂÅ¿Ì�Ã¸Å¹ÂÅÀ¼Áº�¹´¶¼¿¼Ç¼¸Æ��

Many pieces of equipment were not monitored at all for a number of reasons, including the costs to install a wired 
ÆÌÆÇ¸À�´Á·�Ç»¸�·¼ï¶È¿ÇÌ�À´Á´º¼Áº�´�°¼��¼�Á¸ÇÊÂÅ¾�·¸·¼¶´Ç¸·�ÇÂ�µÈ¼¿·¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ���Æ�´�Å¸ÆÈ¿Ç���­�­�¹ÂÈÁ·�¼Ç�
·¼ï¶È¿Ç�ÇÂ�¼·¸ÁÇ¼¹Ì�Ê»¸Á�¸ÄÈ¼ÃÀ¸ÁÇ�Ê´Æ�ÅÈÁÁ¼Áº�¼Á¸ï¶¼¸ÁÇ¿Ì�´Á·�Á¸¸·¸·�ÇÂ�µ¸�´·½ÈÆÇ¸·��®Á´µ¿¸�ÇÂ�¶ÂÁÆ¼ÆÇ¸ÁÇ¿Ì�
get equipment performance data, facility managers normally perform maintenance on a scheduled basis or 
Å¸´¶Ç¼É¸¿Ì�Ê»¸Á�´�ÃÅÂµ¿¸À�¼Æ�Å¸ÃÂÅÇ¸·��¢Ç�µ¸¶´À¸�¶¿¸´Å�ÇÂ�£Â»Á�¬¶»¼ÁÇ¸Å��´ÆÆ¼ÆÇ´ÁÇ�É¼¶¸�ÃÅ¸Æ¼·¸ÁÇ�Â¹��Á¸ÅºÌ�´Ç��­�­��
Ç»´Ç�Ê¸�¿´¶¾¸·�É¼Æ¼µ¼¿¼ÇÌ���Á·�¼Ç�Ê´Æ�¶Å¸´Ç¼Áº�ÈÁ¼·¸ÁÇ¼è¸·�¼Á¸ï¶¼¸Á¶¼¸Æ�´Á·�Ê´ÆÇ¸�

��� »ÇÇÃ���´µÂÈÇ�´ÇÇ�¶ÂÀ�¶ÆÅ�ºÂ´¿Æ

Ö�ì¸Å�Ì¸´ÅÆ�Â¹�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�ÃÅÂ½¸¶ÇÆ��Ê¸�»´·�´··Å¸ÆÆ¸·�À´ÁÌ�Â¹�Ç»¸�ÂµÉ¼ÂÈÆ�
ÂÃÃÂÅÇÈÁ¼Ç¼¸Æ�ÇÂ�Å¸·È¶¸�¸Á¸ÅºÌ�Ê´ÆÇ¸���ÈÇ�¼Ç�Ê´Æ�¶¿¸´Å�Ç»´Ç�Ê¸�Ê¸Å¸ÁÔÇ�Æ¸¸¼Áº�Ç»¸�Ê»Â¿¸�

Ã¼¶ÇÈÅ¸��°¸�Á¸¸·¸·�´�ÇÂÂ¿�ÇÂ�¼Á¶Å¸´Æ¸�Ç»¸�É¼Æ¼µ¼¿¼ÇÌ�Â¹�µÈ¼¿·¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�ÃÂÅÇ¹Â¿¼Â�
´Á·�¼·¸ÁÇ¼¹Ì�Á¸Ê�ÂÃÃÂÅÇÈÁ¼Ç¼¸Æ�ÇÂ�Æ´É¸�ÀÂÁ¸Ì�´Á·�Å¸·È¶¸�ÂÈÅ�¸Á¸ÅºÌ�´Á·�¶´ÅµÂÁ�¹ÂÂÇÃÅ¼ÁÇ�×

�£Â»Á�¬¶»¼ÁÇ¸Å��´ÆÆ¼ÆÇ´ÁÇ�É¼¶¸�ÃÅ¸Æ¼·¸ÁÇ���Á¸ÅºÌ���­�­
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AT&T 10x Case Study: Using the Internet of Things to reduce facility costs and emissions 

The Solution: AT&T IoT gathers and an´¿ÌÍ¸Æ�µÈ¼¿·¼Áº�·´Ç´�¼Á�Á¸´Å�Å¸´¿�Ç¼À¸�

­Â�´··Å¸ÆÆ�Ç»¼Æ�ÃÅÂµ¿¸À���­�­�Æ¸Ç�ÂÈÇ�ÇÂ�¶Å¸´Ç¸�´�Æ¼Áº¿¸�Ã¿´Ç¹ÂÅÀ�ÇÂ�ÇÅ´¶¾�¹´¶¼¿¼ÇÌ�¸ÄÈ¼ÃÀ¸ÁÇ�·´Ç´���­�­�¢Â­�
Professional Services worked closely with the AT&T Energy team and other technology collaborators to develop 
reporting platforms comprised of two primary internal data sources:  

The IoT-Enabled Building Energy Management system not only collects information from the IoT sensors and BMS, 
µÈÇ�´¿ÆÂ�¼ÁÇ¸ºÅ´Ç¸Æ�ÂÇ»¸Å�·´Ç´�Ç»´Ç�´¼·Æ�¼Á�´Á´¿ÌÍ¼Áº�µÈ¼¿·¼Áº�¸ï¶¼¸Á¶Ì�ÆÈ¶»�´Æ�Ç»¸�µÈ¼¿·¼Áº�ÃÂÅÇ¹Â¿¼Â�·¸Ç´¼¿Æ��ÈÇ¼¿¼ÇÌ�
·´Ç´�´Á·�Ê¸´Ç»¸Å�·¸Ç´¼¿Æ�

­»¸�·´Ç´�¹ÅÂÀ�´¿¿�Â¹�Ç»¸Æ¸�ÆÂÈÅ¶¸Æ�¼Æ�ÇÅ´ÁÆÃÂÅÇ¸·�ÂÉ¸Å�Ç»¸��­�­�Á¸ÇÊÂÅ¾�¼ÁÇÂ�´�É¼ÅÇÈ´¿�¶¿ÂÈ·��¢Ç�Ç»¸Á�¼Æ�´Á´¿ÌÍ¸·�
´Á·�ÃÅ¸Æ¸ÁÇ¸·�ÇÂ�À´Á´º¸ÅÆ�´Á·�Ç¸¶»Á¼¶¼´ÁÆ�É¼´�´�·´Æ»µÂ´Å·�¸ÄÈ¼ÃÃ¸·�Ê¼Ç»�¸´ÆÌ�ÇÂ�Å¸´·�Å¸ÃÂÅÇÆ��­»¸�¢Â­��Á´µ¿¸·�
Building Energy Management system also provides AT&T with tools to create customized data visualization, 
´Á´¿ÌÇ¼¶Æ�´Á·�¹´È¿Ç�·¸Ç¸¶Ç¼ÂÁ��­»¸��­�­�Á¸ÇÊÂÅ¾�´¿¿ÂÊÆ�Ç»¸�ÆÌÆÇ¸À�ÇÂ�Æ»´Å¸�Ç»¼Æ�¼Á¹ÂÅÀ´Ç¼ÂÁ�Ê¼Ç»�Ç»¸�¹´¶¼¿¼ÇÌ�
À´Á´º¸À¸ÁÇ�Ç¸´À�ÀÈ¶»�¹´ÆÇ¸Å�´Á·�ÀÂÅ¸�Æ¸¶ÈÅ¸¿Ì�Ç»´Á�µ¸¹ÂÅ¸��

•  ��È¼¿·¼Áº�¦´Á´º¸À¸ÁÇ�¬ÌÆÇ¸ÀÆ���¦¬� – Legacy BMS collect basic equipment information at many 
large AT&T facilities, but the data was inconsistent as many of these systems had been installed over 
·¸¶´·¸Æ���¸¶´ÈÆ¸�À´ÁÌ�Â¹�Ç»¸Æ¸�ÆÌÆÇ¸ÀÆ�ÈÆ¸·�Æ¿ÂÊ�·¼´¿�ÈÃ�ÀÂ·¸ÀÆ�Ê¼Ç»�ÁÂ�Æ¸¶ÈÅ¼ÇÌ��Ç»¸Ì�Ê¸Å¸�
ÈÃ·´Ç¸·�ÇÂ�Æ¸¶ÈÅ¸��¶¸¿¿È¿´Å�º´Ç¸Ê´ÌÆ�

•   IoT Sensors����­�­�ÂÃ¸Å´Ç¸Æ�À´ÁÌ�ÆÀ´¿¿�¹´¶¼¿¼Ç¼¸Æ�¹ÂÅ�Ê»¼¶»�¼Ç�Ê´Æ�ÇÂÂ�·¼ï¶È¿Ç�ÂÅ�¸ËÃ¸ÁÆ¼É¸�ÇÂ�
º´Ç»¸Å�·´Ç´���­�­�´··¸·�¢Â­�Æ¸ÁÆÂÅÆ�´Á·�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�ÇÂ�º´Ç»¸Å�¼Á¹ÂÅÀ´Ç¼ÂÁ�´µÂÈÇ�¸ÄÈ¼ÃÀ¸ÁÇ�
performance at these sites, detecting a range of information including electricity usage, air and water 
ëÂÊ��Ç¸ÀÃ¸Å´ÇÈÅ¸��»ÈÀ¼·¼ÇÌ�´Á·�ÀÂÅ¸��¬ÂÀ¸�´¿ÆÂ�¼Á¶¿È·¸�´�ÃÈÆ»�µÈÇÇÂÁ�Ç»´Ç�¶´Á�µ¸�ÈÆ¸·�ÇÂ�¶ÂÁèÅÀ�
Ê»¸Á�´�Ç¸¶»Á¼¶¼´Á�¼ÁÆÃ¸¶ÇÆ�´�Ã¼¸¶¸�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ�
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AT&T 10x Case Study: Using the Internet of Things to reduce facility costs and emissions 

Implementation: 105 Million data points every day 

AT&T began using the IoT-Enabled Building Energy Management system in 
¿´Ç¸����!���Ì�Ç»¸�¸Á·�Â¹����#��Ê¸�Ê¸Å¸�¶Â¿¿¸¶Ç¼Áº�ÀÂÅ¸�Ç»´Á�����À¼¿¿¼ÂÁ�Ã¼¸¶¸Æ�
of information associated with 27,000 pieces of equipment at over 350 
¹´¶¼¿¼Ç¼¸Æ���Â¿¿¸¶Ç¼Áº�·´Ç´�Ç»ÅÂÈº»ÂÈÇ�Ç»¸�·´Ì��Ç»¸�ÆÌÆÇ¸À�º¸Á¸Å´Ç¸Æ�´µÂÈÇ�
��!�À¼¿¿¼ÂÁ�·´Ç´�ÃÂ¼ÁÇÆ�·´¼¿Ì���Æ�´�Å¸ÆÈ¿Ç���­�­�»´Æ�´�¶ÂÁÁ¸¶Ç¸·�Å¸´¿�¸ÆÇ´Ç¸�
ÃÂÅÇ¹Â¿¼Â�´¶ÅÂÆÆ�´�Å´Áº¸�Â¹�¹´¶¼¿¼ÇÌ�ÇÌÃ¸Æ�´Á·�º¸ÂºÅ´Ã»¼¸Æ�

Perhaps most important, the system transformed AT&T’s facility 
À´Á´º¸À¸ÁÇ�¶´Ã´µ¼¿¼Ç¼¸Æ�¹ÅÂÀ�ÃÅ¼À´Å¼¿Ì�Å¸´¶Ç¼É¸�ÇÂ�ÃÅÂ´¶Ç¼É¸��­»¸��­�­�¢Â­�
Professional Services and Energy teams have developed over 420 unique 
ÅÈ¿¸Æ�Ç»´Ç�º¸Á¸Å´Ç¸�´¿¸ÅÇÆ�Ê»¸Á�´�Ö¹´È¿Ç×�Â¶¶ÈÅÆ��¼Á·¼¶´Ç¼Áº�Ç»´Ç�´�Ã¼¸¶¸�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ�¼ÆÁÔÇ�ÅÈÁÁ¼Áº�¸ï¶¼¸ÁÇ¿Ì��­»¸�
ÆÌÆÇ¸À�»´Æ�¼·¸ÁÇ¼è¸·�´¿ÀÂÆÇ�#�À¼¿¿¼ÂÁ�¹´È¿ÇÆ�Æ¼Á¶¸����!��¶Å¸´Ç¼Áº�¶¸ÁÇÅ´¿¼Í¸·�·´Æ»µÂ´Å·Æ�´Á·�Å¸ÃÂÅÇÆ�Ç»´Ç�¹´¶¼¿¼ÇÌ�
À´Á´º¸ÅÆ�¶´Á�´¶¶¸ÆÆ�ÇÂ�µ¸ÇÇ¸Å�ÈÁ·¸ÅÆÇ´Á·�»ÂÊ�Ç»¸¼Å�¹´¶¼¿¼Ç¼¸Æ�´Å¸�Ã¸Å¹ÂÅÀ¼Áº��¢Á�Ç»¸�Ã´ÆÇ��Ç»¸�É´ÆÇ�À´½ÂÅ¼ÇÌ�Â¹�
µÈ¼¿·¼Áº�À´¼ÁÇ¸Á´Á¶¸�¸É¸ÁÇÆ�Ê¸Å¸�Æ¶»¸·È¿¸·�´¶Ç¼É¼Ç¼¸Æ��Ê¼Ç»�ÂÁ¿Ì�´�ÆÀ´¿¿�Ã¸Å¶¸ÁÇ´º¸�»´Á·¿¸·�´Æ�Á¸¸·¸·��§ÂÊ��´Á�
increasing amount of maintenance is proactively prioritized based on information from the IoT-Enabled Building 
�Á¸ÅºÌ�¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À��

Comprehensive and 
timely visibility:

     Pumps             Fans

   Motors        Generators

����¥¼º»Ç¼Áº������������Â¼¿¸ÅÆ�

�����´ÁÆ�������������������»¼¿¿¸ÅÆ

                       BEFORE                                           NOW

          �¬¶»¸·È¿¸·���«¸´¶Ç¼É¸���������� ��>>>                             Informed & Prioritized

����¡ÈÀ´Á��ÄÈ¼ÃÀ¸ÁÇ�¢ÁÆÃ¸¶Ç¼ÂÁ���������������������������������>>>���������¬¸ÁÆÂÅ�·Å¼É¸Á��´È¿Ç��¸Ç¸¶Ç¼ÂÁ����¼´ºÁÂÆÇ¼¶
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The AT&T IoT Professional Services team worked with the AT&T Energy team and leading real estate analytics 
ÂÅº´Á¼Í´Ç¼ÂÁÆ�ÇÂ�·¸É¸¿ÂÃ�¶ÈÆÇÂÀ¼Í¸·�·´Æ»µÂ´Å·Æ�ÇÂ�ÃÅÂÉ¼·¸�´�¶ÂÀÃÅ¸»¸ÁÆ¼É¸�É¼¸Ê�Â¹�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�´¶ÅÂÆÆ�Ç»¸�
ÃÂÅÇ¹Â¿¼Â�

°»¸Á�´Á�´¿¸ÅÇ�Â¶¶ÈÅÆ��Ç»¸�ÆÌÆÇ¸À�º¸Á¸Å´Ç¸Æ�´��´¶¼¿¼ÇÌ�¢ÀÃÅÂÉ¸À¸ÁÇ�¦¸´ÆÈÅ¸���¢¦��ÇÂ�´··Å¸ÆÆ�Ç»¸�¼ÆÆÈ¸�

�����¿¼À´Ç¸��ÂÁÇÅÂ¿�ÁÂÇ�¼Á��ÈÇÂÀ´Ç¼¶�ÀÂ·¸

•   Leaking Valve

����¨É¸Å¶ÂÂ¿¼Áº

�����´ÀÃ¸Å�ÆÇÈ¶¾

•   High Fan Speed

•   Overheating

•   Dirty Filter

����«¸ÃÅÂºÅ´ÀÀ¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�ÆÈ¶»�´Æ�� �
����¶»¼¿¿¸ÅÆ��¸¶ÂÁÂÀ¼Í¸ÅÆ��¹´ÁÆ�´Á·�É´Å¼´µ¿¸�����
����¹Å¸ÄÈ¸Á¶Ì�·Å¼É¸Æ��¯��Æ���¸Ç¶�

����«¸Ã¿´¶¸�µÅÂ¾¸Á�Æ¸ÁÆÂÅÆ��

����«¸ÇÈÅÁ�¶ÂÁÇÅÂ¿Æ�ÇÂ�´ÈÇÂÀ´Ç¼¶�ÀÂ·¸�ÇÂ�����
����¼ÀÃÅÂÉ¸�ÂÃ¸Å´Ç¼ÂÁÆ�´Á·�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�

����«¸Ã´¼Å�ÂÈÇÆ¼·¸�´¼Å�·´ÀÃ¸ÅÆ�Å¸·È¶¼Áº�Ç»¸����
�����Á¸¸·�¹ÂÅ�À¸¶»´Á¼¶´¿�¶ÂÂ¿¼Áº�

Common Alerts: Common FIMs:
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¬ÈÆÇ´¼Á´µ¼¿¼ÇÌ�¢ÀÃ´¶Ç�¨É¸ÅÉ¼¸Ê
AT&T reduced energy consumption and associated GHG emissions by using the IoT-Enabled Building Energy 
¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À�ÇÂ�´¶Ç¼É¸¿Ì�ÀÂÁ¼ÇÂÅ�¸ÄÈ¼ÃÀ¸ÁÇ�Ã¸Å¹ÂÅÀ´Á¶¸�´¶ÅÂÆÆ�´�¿´Åº¸�ÃÂÅÇ¼ÂÁ�Â¹�Ç»¸�ÃÂÅÇ¹Â¿¼Â��¢Á����#��
�­�­�À´Á´º¸ÅÆ�¸É´¿È´Ç¸·���%����´¶¼¿¼ÇÌ�¢ÀÃÅÂÉ¸À¸ÁÇ�¦¸´ÆÈÅ¸Æ���¢¦Æ��´Ç�ÂÉ¸Å��!��¹´¶¼¿¼Ç¼¸Æ��Ê¼Ç»�»¸´Ç¼Áº�´Á·�
¶ÂÂ¿¼Áº�¸ï¶¼¸Á¶Ì�Å¸ÃÅ¸Æ¸ÁÇ¼Áº�ÀÈ¶»�Â¹�Ç»¸�ÊÂÅ¾���Ë´ÀÃ¿¸Æ�¼Á¶¿È·¸�

In sum, the system enabled ]%�!�����¼Á�´ÁÁÈ´¿¼Í¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼ÁºÆ and a %�À¼¿¿¼ÂÁ�¾°»�¸Á¸ÅºÌ�Å¸·È¶Ç¼ÂÁ 
¼Á����#��­»¸�¸æÂÅÇ�¼Æ�Å´ÀÃ¼Áº�ÈÃ�¼Á����$��´Á·�Ê¸�¸ËÃ¸¶Ç�ÇÂ�Æ¸¸�Æ¼ºÁ¼è¶´ÁÇ�¼Á¶Å¸À¸ÁÇ´¿�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�ÂÉ¸Å�Ç¼À¸�

This electricity savings equals almost !��!��À¸ÇÅ¼¶�ÇÂÁÆ�Â¹��¨Fe, which is the same as: 

°¸�µ¸¿¼¸É¸�Ç»¼Æ�Æ´É¼ÁºÆ�¸ÆÇ¼À´Ç¸�¼Æ�¶ÂÁÆ¸ÅÉ´Ç¼É¸�µ¸¶´ÈÆ¸�¼Ç�·Â¸ÆÁÔÇ�¼Á¶¿È·¸�´¿¿�´¶¶ÂÈÁÇÆ�Â¹�Ç¼À¸��¹È¸¿�´Á·�¸¿¸¶ÇÅ¼¶¼ÇÌ�
Æ´É¼ÁºÆ�¹ÅÂÀ�Ç¸¶»Á¼¶¼´ÁÆ�¼Á�Ç»¸�è¸¿·��­»¸�¹Â¿¿ÂÊ¼Áº�´Å¸�´Á¸¶·ÂÇ´¿�¸É¼·¸Á¶¸�Â¹�Æ´É¼ÁºÆ�Ç»´Ç�´Å¸�ÁÂÇ�¼Á¶¿È·¸·�¼Á�Ç»¸Æ¸�
¸ÆÇ¼À´Ç¸Æ�

•   ������¹´Á�ÆÌÆÇ¸À��¢¦Æ�Å¸Æ¸ÇÇ¼Áº�·¼Æ¶»´Åº¸�´¼Å�Æ¸Ç�ÃÂ¼ÁÇÆ�ÂÅ�´·½ÈÆÇ¼Áº�¯��Æ��¸¶ÂÁÂÀ¼Í¸ÅÆ�´Á·�ÂÇ»¸Å�
À¼Æ¶¸¿¿´Á¸ÂÈÆ�¸ÄÈ¼ÃÀ¸ÁÇ��

•   ��!�¶»¼¿¿¸Å�Ã¿´ÁÇÆ��¢¦Æ�Æ´É¼Áº� ������»ÂÈÅÆ�Â¹�ÅÈÁ�Ç¼À¸��Å¸·È¶¼Áº�¶´Ã¼Ç´¿�´Á·�´ÉÂ¼·¼Áº�ÃÅ¸À´ÇÈÅ¸�
¸ÄÈ¼ÃÀ¸ÁÇ�Å¸Ã¿´¶¸À¸ÁÇ��

­´¾¼Áº�ÂÉ¸Å�������¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·
or

§ÂÇ�ÈÆ¼Áº�ÂÉ¸Å�!$�¤�º´¿¿ÂÁÆ�Â¹�º´Æ
or

¬Ê¼Ç¶»¼Áº�ÂÉ¸Å��#������¼Á¶´Á·¸Æ¶¸ÁÇ�¿´ÀÃÆ�ÇÂ�¥��ÆR 

­»¼Æ�»´Æ�µ¸¸Á�ÆÂ�ÆÈ¶¶¸ÆÆ¹È¿�Ç»´Ç��­�­�¢Â­�©ÅÂ¹¸ÆÆ¼ÂÁ´¿�¬¸ÅÉ¼¶¸Æ�Ç¸´À�¼Æ�Âæ¸Å¼Áº��ÂÁÆÈ¿Ç¼Áº�
¬¸ÅÉ¼¶¸Æ�¹ÂÅ�Ç»¸�¢Â­��Á´µ¿¸·��È¼¿·¼Áº��Á¸ÅºÌ�¦´Á´º¸À¸ÁÇ�Æ¸ÅÉ¼¶¸�ÇÂ�¶ÈÆÇÂÀ¸ÅÆ�¿ÂÂ¾¼Áº�ÇÂ�

reduce energy costs and associated GHG emissions.
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Ö�ì¸Å�º¸ÇÇ¼Áº�´Á�´¿¸ÅÇ�¹ÅÂÀ�Ç»¸�¢Â­��Á´µ¿¸·��È¼¿·¼Áº��Á¸ÅºÌ�
¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À��¢�¹ÂÈÁ·�·¸µÅ¼Æ�´Á·�·ÈÆÇ�¹ÅÂÀ�Ç»¸�¶ÂÁÆÇÅÈ¶Ç¼ÂÁ�

Â¹�´ÁÂÇ»¸Å�¹´¶¼¿¼ÇÌ�¿Â¶´Ç¸·�Á¸ËÇ�ÇÂ�Ç»¸�µÈ¼¿·¼Áº�µ¿Â¶¾¼Áº�Ç»¸�
¼ÁÇ´¾¸��­»¼Æ�¼ÆÆÈ¸�À´Ì�ÁÂÇ�»´É¸�µ¸¸Á�·¼Æ¶ÂÉ¸Å¸·�ÈÁÇ¼¿�Ç»¸�Å¸ºÈ¿´Å�

À´¼ÁÇ¸Á´Á¶¸�ÅÂÈÇ¼Á¸�Ê´Æ�ÇÂ�µ¸�Ã¸Å¹ÂÅÀ¸·��Ê»¼¶»�Ê´Æ�Æ¶»¸·È¿¸·�¹ÂÅ�
´�¶ÂÈÃ¿¸�Â¹�ÀÂÁÇ»Æ�¿´Ç¸Å���¸¶´ÈÆ¸�¼Ç�Ê´Æ�·¼Æ¶ÂÉ¸Å¸·�¸´Å¿Ì�ÈÆ¼Áº�¹´È¿Ç�
·¸Ç¸¶Ç¼ÂÁ��Ç»¸�¼ÆÆÈ¸�Ê´Æ�¶ÂÅÅ¸¶Ç¸·�µ¸¹ÂÅ¸�Ç»¸�·´ÀÃ¸ÅÆ�´Á·�ÈÁ¼Ç�¶ÂÈ¿·�

¹´¼¿�×�

���´¶¼¿¼ÇÌ�Ç¸¶»Á¼¶¼´Á���­�­���´ÆÇ�Å¸º¼ÂÁ

�¿¸ÅÇÆ�»¸¿Ã�´ÉÂ¼·�¸´Å¿Ì�
equipment failure and 
replacement

Ö�¸¹ÂÅ¸�Ç»¸�¢Â­��Á´µ¿¸·��È¼¿·¼Áº��Á¸ÅºÌ�¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À��¢�
would spend hours traveling to remote sites to perform routine 
À´¼ÁÇ¸Á´Á¶¸���§ÂÊ��º¸ÇÇ¼Áº�Å¸´¿�Ç¼À¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�´µÂÈÇ�Ç»ÂÆ¸�

Å¸ÀÂÇ¸�Æ¼Ç¸Æ��¢�ÂÁ¿Ì�À´¾¸�Ç»ÂÆ¸�ÇÅ¼ÃÆ�Ê»¸Á�Á¸¸·¸·��Æ´É¼Áº�À¸�Ç¼À¸�
´Á·�¹È¸¿�


���´¶¼¿¼ÇÌ�Ç¸¶»Á¼¶¼´Á���­�­���¸ÁÇÅ´¿�Å¸º¼ÂÁ

�ÂÁÆÇ´ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ�
information at remote sites 
Å¸·È¶¸Æ�¿¸ÁºÇ»Ì�ÇÅÈ¶¾�ÅÂ¿¿Æ�

Ö­»¼Æ�¼ÁÁÂÉ´Ç¼ÂÁ�¼Æ�´Ç�Ç»¸�»¸´ÅÇ�Â¹�»ÂÊ�Ê¸�Ç»¼Á¾�´µÂÈÇ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÆÈÆÇ´¼Á´µ¼¿¼ÇÌ�´Ç��­�­��¢Ç�
Ç´¶¾¿¸Æ�´Á�¼ÀÃÂÅÇ´ÁÇ�¼ÆÆÈ¸�¹ÂÅ�ÂÈÅ�µÈÆ¼Á¸ÆÆ�´Á·�ÂÈÅ�¸ÁÉ¼ÅÂÁÀ¸ÁÇ�µÌ�¿¸É¸Å´º¼Áº�Ç»¸�Ç¸¶»Á¼¶´¿�´Á·�

ÂÃ¸Å´Ç¼ÂÁ´¿�¸ËÃ¸ÅÇ¼Æ¸�Ç»´Ç��­�­�»´Æ�·¸É¸¿ÂÃ¸·�ÂÉ¸Å�Ç»¸�·¸¶´·¸Æ�×

���»´Å¿¸Æ�¡¸Åº¸Ç��´ÆÆ¼ÆÇ´ÁÇ�É¼¶¸�ÃÅ¸Æ¼·¸ÁÇ��¬ÈÆÇ´¼Á´µ¼¿¼ÇÌ�¢ÁÇ¸ºÅ´Ç¼ÂÁ���­�­

USING AT&T CONNECTIVITY TO AGGREGATE DISPARATE BUILDING SYSTEMS HAS THE 
POTENTIAL TO:

��� ¼É¸�¹´¶¼¿¼ÇÌ�À´Á´º¸ÅÆ�Ç»¸�Ç¼À¸¿Ì�¼Á¹ÂÅÀ´Ç¼ÂÁ�Ç»¸Ì�Á¸¸·�ÇÂ�¶ÂÅÅ¸¶Ç�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�ÃÅÂµ¿¸ÀÆ��
���«¸·È¶¸�¸Á¸ÅºÌ�ÈÆ¸�´Á·�´ÆÆÂ¶¼´Ç¸·�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�µÈ¼¿·¼Áº�ÂÃ¸Å´Ç¼ÂÁÆ� 
���«¸·È¶¸�¹´¶¼¿¼ÇÌ�¸ÄÈ¼ÃÀ¸ÁÇ�À´¼ÁÇ¸Á´Á¶¸�´Á·�Å¸Ã´¼Å�¶ÂÆÇÆ� 
 ��«¸·È¶¸�¶´Ã¼Ç´¿�¶ÂÆÇÆ�µÌ�¸ËÇ¸Á·¼Áº�Ç»¸�¿¼¹¸�Â¹�¸Ë¼ÆÇ¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�

Ö­»¸�¢Â­��Á´µ¿¸·��È¼¿·¼Áº��Á¸ÅºÌ�¦´Á´º¸À¸ÁÇ�ÆÌÆÇ¸À�´¿¸ÅÇ¸·�À¸�
Ê»¸Á�Ç»¸�ÆÃ´¶¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�´Á·�ÆÈÃÃ¿Ì�´¼Å�Ç¸ÀÃ¸Å´ÇÈÅ¸�´Ç�ÂÁ¸�Â¹�
ÀÌ�Å¸ÀÂÇ¸�Æ¼Ç¸Æ�Ê´Æ�Ê´Ì�ÇÂÂ�¿ÂÊ��¢�ÇÅ´É¸¿¸·�ÇÂ�Ç»¸�Æ¼Ç¸�ÇÂ�¼ÁÉ¸ÆÇ¼º´Ç¸�
´Á·�¿¸´ÅÁ¸·�ÆÂÀ¸ÂÁ¸�»´·�Ç»¸�Ç¸ÀÃ¸Å´ÇÈÅ¸�Æ¸Ç�ÃÂ¼ÁÇÆ�Ê´Ì�·ÂÊÁ��ÆÂ�
¢�¶»´Áº¸·�Ç»¸�Æ¸ÇÇ¼ÁºÆ��¢�ÂÁ¿Ì�É¼Æ¼Ç�Ç»¼Æ�Æ¼Ç¸�ÂÁ¶¸�´�ÀÂÁÇ»�´Ç�ÀÂÆÇ��ÆÂ�
Ç»¼Æ�Æ¸ÇÇ¼Áº�ÊÂÈ¿·�»´É¸�Å¸À´¼Á¸·�¼Á�¸æ¸¶Ç�¹ÂÅ�Ê»Â�¾ÁÂÊÆ�»ÂÊ�¿ÂÁº�×

���´¶¼¿¼ÇÌ�Ç¸¶»Á¼¶¼´Á���­�­��°´Æ»¼ÁºÇÂÁ

Detailed fault information 
À´¾¸Æ�¼Ç�¸´Æ¼¸Å�ÇÂ�èÁ·�´Á·�
´··Å¸ÆÆ�´�ÆÃ¸¶¼è¶�¼ÆÆÈ¸�Ç»´Ç�
À´Ì�ÁÂÇ�»´É¸�µ¸¸Á�¹ÂÈÁ·�
until routine maintenance
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�ÃÃ¿Ì¼Áº�Ç»¸���Ë��´ÅµÂÁ�¢ÀÃ´¶Ç�¦¸Ç»Â·Â¿ÂºÌ�

Carbon Trust and Business for Social Responsibility (BSR) collaborated with AT&T in the development of a 
À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ��­»¸�·¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�
be found on the AT&T 10x website��­»¸�Ç´µ¿¸�µ¸¿ÂÊ�ÆÈÀÀ´Å¼Í¸Æ�»ÂÊ�Ç»¸���Ë�À¸Ç»Â·Â¿ÂºÌ�Ê´Æ�´ÃÃ¿¼¸·�ÇÂ�
estimate the environmental impacts described in this case study:

�¸Æ¶Å¼ÃÇ¼ÂÁ�Â¹�Ç»¸��Á´µ¿¼Áº�
­¸¶»ÁÂ¿ÂºÌ

®Æ¼Áº�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�¹ÂÅ�·´Ç´�´ººÅ¸º´Ç¼ÂÁ�´Á·�·´Ç´�À´Á´º¸À¸ÁÇ�
Â¹��È¼¿·¼Áº�¦´Á´º¸À¸ÁÇ�¬ÌÆÇ¸ÀÆ���¦¬��¸Á´µ¿¸Æ��­�­�ÇÂ�ÃÅÂ´¶Ç¼É¸¿Ì�
ÀÂÁ¼ÇÂÅ�¸Á¸ÅºÌ�ÈÆ¸�´Á·�¸ÄÈ¼ÃÀ¸ÁÇ�Ã¸Å¹ÂÅÀ´Á¶¸��­»¼Æ�´¿¿ÂÊÆ�ÃÅ¸É¸ÁÇ´Ç¼É¸�
À´¼ÁÇ¸Á´Á¶¸�´Á·�ÀÂÅ¸�Ç¼À¸¿Ì�Å¸ÆÃÂÁÆ¸Æ�ÇÂ�¸ÄÈ¼ÃÀ¸ÁÇ�À´¿¹ÈÁ¶Ç¼ÂÁÆ�Ç»´Ç�
Å¸ÆÈ¿ÇÆ�¼Á�¼ÀÃÅÂÉ¸·�¸Á¸ÅºÌ�ÈÆ¸�Â¹�µÈ¼¿·¼Áº�¼Á¹Å´ÆÇÅÈ¶ÇÈÅ¸�¸ÄÈ¼ÃÀ¸ÁÇ�

¢ÀÃ´¶Ç��´Ç¸ºÂÅÌ ­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�´Á·� ¡ �¸À¼ÆÆ¼ÂÁ�¼ÀÃ´¶ÇÆ�

Materiality
IoT-Enabled Building Management system leads to reductions in electricity 
use and corresponding reductions in GHG emissions.

�ÇÇÅ¼µÈÇ¼ÂÁ�Â¹�¢ÀÃ´¶ÇÆ

­»¸�Å¸·È¶Ç¼ÂÁÆ�¼Á� ¡ �¸À¼ÆÆ¼ÂÁÆ�´Å¸�´�·¼Å¸¶Ç�Å¸ÆÈ¿Ç�Â¹�¶ÂÂÅ·¼Á´Ç¸·�
ÀÂÁ¼ÇÂÅ¼Áº�´Á·�À´¼ÁÇ¸Á´Á¶¸�Â¹�Ç»¸�µÈ¼¿·¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ��Ê»¼¶»�¼Æ�ÃÂÆÆ¼µ¿¸�
·È¸�ÇÂ�Ç»¸�¶Â¿¿´Ç¼ÂÁ�Â¹�Ç»¸�·¼ÆÃ´Å´Ç¸�·´Ç´�µÌ�Ç»¸�·¸Ã¿ÂÌÀ¸ÁÇ�Â¹�Ç»¸�¢Â­�
¶ÂÁÁ¸¶Ç¼É¼ÇÌ�´Á·�¶¿ÂÈ·�Ç¸¶»ÁÂ¿Âº¼¸Æ�

©Å¼À´ÅÌ��æ¸¶ÇÆ
­»¸�ÀÂÁ¼ÇÂÅ¼Áº��¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ��¶¿ÂÈ·��´Á·�¸ÁÇ¸ÅÃÅ¼Æ¸�·´Æ»µÂ´Å·�
ÆÌÆÇ¸À�¸Á´µ¿¸Æ�¼ÀÃÅÂÉ¸·�À´¼ÁÇ¸Á´Á¶¸�Å¸ÆÈ¿Ç¼Áº�¼Á�Å¸·È¶¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�
consumption and reduced GHG emissions.

¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ ­»¸Å¸�´Å¸�ÁÂ�Æ¸¶ÂÁ·´ÅÌ�¸æ¸¶ÇÆ�

«¸µÂÈÁ·��æ¸¶ÇÆ §Â�Å¸µÂÈÁ·�¸æ¸¶ÇÆ�Ê¸Å¸�¼·¸ÁÇ¼è¸·�

­Å´·¸�¨æÆ�ÂÅ�§¸º´Ç¼É¸��æ¸¶ÇÆ ­»¼Æ�Ç¸¶»ÁÂ¿ÂºÌ�·Â¸Æ�ÁÂÇ�´ÃÃ¸´Å�ÇÂ�¶Å¸´Ç¸�ÂÇ»¸Å�ÂÈÇÆ¼Í¸·�ÂÅ�¼ÅÅ¸Ã´Å´µ¿¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÂÅ�ÆÂ¶¼´¿�¼ÀÃ´¶ÇÆ�

�´ÅµÂÁ��ÈÅ·¸Á�¹ÅÂÀ�Ç»¸�
�Á´µ¿¼Áº�­¸¶»ÁÂ¿ÂºÌ

­»¸�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�Å¸¿´Ç¸·�ÇÂ�Ç»¸�¸Á´µ¿¼Áº�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�Ç»¸�¸ÀµÂ·¼¸·�
´Á·�¼Á�ÈÆ¸�¸À¼ÆÆ¼ÂÁÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�Ç»¸�ÆÌÆÇ¸À��­»´Ç�¼Á¶¿È·¸Æ�Ç»¸�
¸ÀµÂ·¼¸·�¸À¼ÆÆ¼ÂÁÆ�´Á·�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�Â¹�Ç»¸�ÀÂÁ¼ÇÂÅ¼Áº�·¸É¼¶¸Æ��¢Â­�
·¸É¼¶¸Æ��Ç»¸�¶¿ÂÈ·�´Á·�·´Æ»µÂ´Å·�ÆÌÆÇ¸ÀÆ���°¸�¸ËÃ¸¶Ç�Ç»¸Æ¸�Ê¼¿¿�µ¸�À¼Á¼À´¿�
¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�ÂÉ¸Å´¿¿�¸À¼ÆÆ¼ÂÁÆ�Å¸·È¶Ç¼ÂÁÆ�

¬¶ÂÃ¸
­»¸�Æ¶ÂÃ¸�Â¹�Ç»¸�¶´Æ¸�ÆÇÈ·Ì�¶ÂÉ¸Å¸·��#$�Â¹��­�­ÔÆ�¿´Åº¸Å�¹´¶¼¿¼Ç¼¸Æ��µÌ�
´Á´¿ÌÍ¼Áº�¼ÀÃÅÂÉ¸À¸ÁÇ�À¸´ÆÈÅ¸Æ�¼·¸ÁÇ¼è¸·�µÌ�Ç»¸�¢Â­�¸Á´µ¿¸·�µÈ¼¿·¼Áº�
management system.

­¼À¸¹Å´À¸ ­»¸�Ç¼À¸¹Å´À¸�Ê´Æ�¹ÂÅ�Ç»¸�¶´¿¸Á·´Å�Ì¸´Å����#�

�ÈÁ¶Ç¼ÂÁ´¿�®Á¼Ç ­»¸�¹ÈÁ¶Ç¼ÂÁ´¿�ÈÁ¼Ç�Ê´Æ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�´Á·� ¡ �¸À¼ÆÆ¼ÂÁÆ�Æ´É¼ÁºÆ�Ã¸Å�Æ¼Ç¸�
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Methodology

­»¸�ÆÌÆÇ¸À�¼·¸ÁÇ¼è¸Æ�´�ÁÈÀµ¸Å�Â¹�Ó¹´¶¼¿¼ÇÌ�¼ÀÃÅÂÉ¸À¸ÁÇ�À¸´ÆÈÅ¸ÆÔ���¢¦Æ���
Ê»¼¶»�¸Áº¼Á¸¸ÅÆ�¶´Á�Å¸ÆÃÂÁ·�ÇÂ��´Á·�Ê»¼¶»�À´Ì�Å¸ÆÈ¿Ç�¼Á�¸¿¸¶ÇÅ¼¶¼ÇÌ�´Á·�
 ¡ �¸À¼ÆÆ¼ÂÁ�Æ´É¼ÁºÆ��

­»¸��¢¦Æ�¹ÂÅ����#�Ê¸Å¸�´Á´¿ÌÍ¸·�´Á·�¶¿´ÆÆ¼è¸·�¼ÁÇÂ�Ç»¸�¹Â¿¿ÂÊ¼Áº�¶´Ç¸ºÂÅ¼¸Æ��
¶»¼¿¿¸Å�Æ¸ÇÃÂ¼ÁÇÆ��¸¶ÂÁÂÀ¼Í¸ÅÆ��¹´ÁÆ�´Á·�¯��Æ��´¼Å�Å¸Æ¸Ç�¶ÂÁÇÅÂ¿Æ��Ê´Ç¸Å�
Å¸Æ¸Ç�¶ÂÁÇÅÂ¿Æ��´Á·�¹Å¸¸Í¸�ÃÅÂÇ¸¶Ç¼ÂÁ��­»¸�ÆÌÆÇ¸À�´¿ÆÂ�´ÈÇÂÀ´Ç¼¶´¿¿Ì�
ÀÂÁ¼ÇÂÅÆ�ÅÈÁ�»ÂÈÅÆ�¹ÂÅ�Ç»¸�·¼æ¸Å¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ��Ç»ÈÆ�´¿¿ÂÊ¼Áº�´Á�¸ÆÇ¼À´Ç¸�
Â¹�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼ÁºÆ��´··¼Ç¼ÂÁ´¿¿Ì�Ç»¸�ÆÌÆÇ¸À�¶´Á�¶´ÃÇÈÅ¸�¸ÆÇ¼À´Ç¸�¾°»�
´Á·�Æ´É¼ÁºÆ�´º´¼ÁÆÇ�¸´¶»��¢¦���­»¸�ÇÂÇ´¿�Æ´É¼ÁºÆ�´Å¸�ÆÈÀÀ¸·�ÈÃ�¹ÂÅ�´¿¿�Ç»¸�
¶´Ç¸ºÂÅ¼¸Æ��­»¼Æ�À¸Ç»Â·�Ê¼¿¿�¿¼¾¸¿Ì�ÈÁ·¸Å¸ÆÇ¼À´Ç¸�Ç»¸�Æ´É¼ÁºÆ��´Æ�ÁÂÇ�´¿¿�Â¹�
Ç»¸�Æ´É¼ÁºÆ�´Å¸�¶´ÃÇÈÅ¸·�ÈÆ¼Áº�Ç»¼Æ�´ÃÃÅÂ´¶»����ÂÅ�¸Ë´ÀÃ¿¸��Æ´É¼ÁºÆ�ÂÈÇÆ¼·¸�
Â¹�Ç»¸�´µÂÉ¸�¶´Ç¸ºÂÅ¼¸Æ�ÊÂÈ¿·�ÁÂÇ�»´É¸�µ¸¸Á�¶´ÃÇÈÅ¸·��

Key Assumptions
• �¸Ç´¼¿¸·�Æ´É¼Áº�èºÈÅ¸Æ�Ê¸Å¸�·¸Å¼É¸·�µ´Æ¸·�ÂÁ�¸ËÃ¸ÅÇ�ÂÃ¼Á¼ÂÁ��´Á·�Ç»¸Á�
aggregated by system reports.

�Ë¶¿ÈÆ¼ÂÁÆ

• ¬À´¿¿¸Å�Æ¼Ç¸Æ�Ê¸Å¸�ÁÂÇ�¼Á¶¿È·¸·�´Æ�Ç»¸Ì�´Å¸�ÂÁ�´�·¼æ¸Å¸ÁÇ�ÆÌÆÇ¸À�Ê¼Ç»�¿¸ÆÆ�
accessible data.

• «¸·È¶¸·�¸Áº¼Á¸¸Å�ÇÅ¼ÃÆ�ÇÂ�Æ¼Ç¸�Ê¸Å¸�ÁÂÇ�¼Á¶¿È·¸·�·È¸�ÇÂ�Ç»¸�·¼ï¶È¿ÇÌ�Â¹�
Å¸¿¼´µ¿Ì�¶´ÃÇÈÅ¼Áº�Ç»¸�Å¸ÄÈ¼Å¸·�¼Á¹ÂÅÀ´Ç¼ÂÁ�

�´Ç´�¬ÂÈÅ¶¸Æ
• �¢¦�´Á·�Æ¼Ç¸�·´Ç´�ÃÅÂÉ¼·¸·�¹ÅÂÀ�Ç»¸�ÆÌÆÇ¸À�µÌ��­�­

• �©��¸ «¢�����"�¸¿¸¶ÇÅ¼¶¼ÇÌ�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅÆ

�´ÅµÂÁ��µ´Ç¸À¸ÁÇ��´¶ÇÂÅ ���"�À¸ÇÅ¼¶�ÇÂÁÆ��¨F¸�Ã¸Å�Æ¼Ç¸�¹ÂÅ�Ç»¸�Ì¸´Å

�¿¸¶ÇÅ¼¶¼ÇÌ�¬´É¼ÁºÆ��´¶Çor � �!���¾°»�Ã¸Å�Æ¼Ç¸�¹ÂÅ�Ç»¸�Ì¸´Å

Lessons Learned

­»¸�¸ÆÇ¼À´Ç¸Æ�¼Á�Ç»¼Æ�ÆÇÈ·Ì�´Å¸�¶ÂÁÆ¸ÅÉ´Ç¼É¸�µ¸¶´ÈÆ¸�Â¹�Ç»¸�·¼ÆÇÅ¼µÈÇ¸·�
Á´ÇÈÅ¸�Â¹�Ç»¸��­�­�Å¸´¿�¸ÆÇ´Ç¸�ÃÂÅÇ¹Â¿¼Â���··¼Ç¼ÂÁ´¿�·´Ç´�¶´ÃÇÈÅ¸�´Á·�
Å¸ÃÂÅÇ¼Áº�Â¹�Æ´É¼ÁºÆ�¶ÂÈ¿·�¼·¸ÁÇ¼¹Ì�´··¼Ç¼ÂÁ´¿�Æ´É¼ÁºÆ�´Á·�µ¸Á¸èÇÆ�¹ÅÂÀ�Ç»¸�
ÆÌÆÇ¸À��»ÂÊ¸É¸Å�Ç»¸�·´Ç´�¼ÁÃÈÇ�Å¸ÄÈ¼Å¸À¸ÁÇÆ�´Á·�´Á´¿ÌÆ¼Æ�À´Ì�µ¸�ÂÁ¸ÅÂÈÆ�
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AT&T 10x Case Study:
Ö�ï¶¼¸Á¶Ì�´Æ�´�¬¸ÅÉ¼¶¸×��Á´µ¿¸Æ��­�­�ÇÂ�«¸·È¶¸�¥¼º»Ç¼Áº��¼¿¿Æ�´Á·�
�À¼ÆÆ¼ÂÁÆ

The Challenge:

¨É¸Å¶ÂÀ¼Áº�Ç»¸�®Ã¹ÅÂÁÇ��ÂÆÇÆ�Â¹��Á¸ÅºÌ��ï¶¼¸Á¶Ì��
Companies are increasingly focused on energy 
¸ï¶¼¸Á¶Ì�¹ÂÅ�´�É´Å¼¸ÇÌ�Â¹�ºÂÂ·�Å¸´ÆÂÁÆ��®Æ¼Áº�
¸Á¸ÅºÌ�ÀÂÅ¸�¸ï¶¼¸ÁÇ¿Ì�¶´Á�»¸¿Ã�µÈÆ¼Á¸ÆÆ¸Æ�Å¸·È¶¸�
costs and address stakeholder expectations to 
·¸¶Å¸´Æ¸�¸À¼ÆÆ¼ÂÁÆ�´Á·�´ÆÆÂ¶¼´Ç¸·�¶¿¼À´Ç¸�¼ÀÃ´¶ÇÆ���
¢ÀÃÅÂÉ¼Áº�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�ÇÌÃ¼¶´¿¿Ì�Å¸ÄÈ¼Å¸Æ�
Å¸Ã¿´¶¼Áº�´º¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�Ê¼Ç»�ÀÂÅ¸�¸Á¸ÅºÌ�
¸ï¶¼¸ÁÇ�Ç¸¶»ÁÂ¿Âº¼¸Æ���Âì¸Á�Å¸ÄÈ¼Å¼Áº�Æ¼ºÁ¼è¶´ÁÇ�
ÈÃ¹ÅÂÁÇ�¶´Ã¼Ç´¿�¸ËÃ¸Á·¼ÇÈÅ¸�Ç»´Ç�¶´Á�À´¾¸�¼Ç�·¼ï¶È¿Ç�
ÇÂ�½ÈÆÇ¼¹Ì�Ç»¸�Å¸ÄÈ¼Å¸·�¼ÁÉ¸ÆÇÀ¸ÁÇ��¨Åº´Á¼Í´Ç¼ÂÁÆ�
need a model to overcome that challenge and 
µÂÂÆÇ�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�

The Solution:

�ï¶¼¸Á¶Ì�´Æ�´�¬¸ÅÉ¼¶¸���´´¬��¶´Á�¶Å¸´Ç¸�¼ÀÀ¸·¼´Ç¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�´Á·�¶ÂÆÇ�Æ´É¼ÁºÆ�Ê¼Ç»ÂÈÇ�ÈÃ¹ÅÂÁÇ�¶´Ã¼Ç´¿�
¼ÁÉ¸ÆÇÀ¸ÁÇ��®Æ¼Áº��­�­�¢ÁÇ¸ÅÁ¸Ç�Â¹�­»¼ÁºÆ��¢Â­��¶ÂÁÁ¸¶Ç¼É¼ÇÌ���´´¬�ÃÅÂÉ¼·¸ÅÆ�¶´Á�´¶¶ÈÅ´Ç¸¿Ì�À¸´ÆÈÅ¸�
´Á·�ÀÂ·¸¿�Ç»¸�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�Ç»´Ç�¶ÂÀÃ´Á¼¸Æ�¶´Á�Å¸´¿¼Í¸�Ç»ÅÂÈº»�¼ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�Â¹�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�
Ç¸¶»ÁÂ¿Âº¼¸Æ���­»´Ç�¼Á¹ÂÅÀ´Ç¼ÂÁ�»¸¿ÃÆ��´´¬�ÃÅÂÉ¼·¸ÅÆ�º¸Á¸Å´Ç¸�¼ÀÀ¸·¼´Ç¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�¶ÂÆÇ�Æ´É¼ÁºÆ�¹ÂÅ�
Ç»¸¼Å�ÈÆ¸ÅÆ��Ê»¼¿¸�´¿ÆÂ�´¿¿ÂÊ¼Áº�Ç»¸À�ÇÂ�Ã´Ì�¹ÂÅ�Ç»¸�
¼ÁÆÇ´¿¿´Ç¼ÂÁ�Â¹�Ç»¸�Ç¸¶»ÁÂ¿ÂºÌ�ÂÉ¸Å�Ç¼À¸����

How does the EaaS model work?

Consider the electricity usage pattern for lighting 
¼Á�´�ÇÌÃ¼¶´¿�Âï¶¸�µÈ¼¿·¼Áº�¼Á�Ê»¼¶»�Ç»¸�¿¼º»ÇÆ�´Å¸�
ÈÆÈ´¿¿Ì�ÂÁ�·ÈÅ¼Áº�ÊÂÅ¾¼Áº�»ÂÈÅÆ��´Á·�¿ÂÊ�´Ç�Á¼º»Ç��
�Æ�ÌÂÈ�¶´Á�Æ¸¸�¼Á��¼ºÈÅ¸����ÀÂÅ¸�¸ï¶¼¸ÁÇ�ÆÀ´ÅÇ�
lighting can help reduce the electricity needed 
ÇÂ�ÃÂÊ¸Å�Ç»¸�¿¼º»ÇÆ��´Á·�Æ¸ÁÆÂÅÆ�¶´Á�»¸¿Ã�¸ÁÆÈÅ¸�
Ç»¸Ì�´Å¸�ÂÁ¿Ì�ÇÈÅÁ¸·�ÂÁ�Ê»¸Á�Á¸¸·¸·���¿Ç»ÂÈº»�
Ç»¸Æ¸�¸ÄÈ¼ÃÀ¸ÁÇ�ÈÃºÅ´·¸Æ�¶´Á�ÃÅÂ·È¶¸�Æ¼ºÁ¼è¶´ÁÇ�
Æ´É¼ÁºÆ�ÂÁ�ÈÇ¼¿¼ÇÌ�µ¼¿¿Æ��ÈÃ¹ÅÂÁÇ�¼ÁÉ¸ÆÇÀ¸ÁÇ�¶ÂÆÇÆ�
¶´Á�µ¸�ÃÅÂ»¼µ¼Ç¼É¸����´´¬�ÃÅÂÉ¼·¸ÅÆ�»¸¿Ã�¶ÂÀÃ´Á¼¸Æ�

�­�­�µ¸¿¼¸É¸Æ�Ç¸¶»ÁÂ¿ÂºÌ�Ã¿´ÌÆ�´�¶Å¼Ç¼¶´¿�ÅÂ¿¸�¼Á�Å¸·È¶¼Áº�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�´Á·�Ê¸�´Å¸�ÈÆ¼Áº�
Ç»¸�ÃÂÊ¸Å�Â¹�ÂÈÅ�Á¸ÇÊÂÅ¾�ÇÂ�¶Å¸´Ç¸�´�µ¸ÇÇ¸Å��ÀÂÅ¸�ÆÈÆÇ´¼Á´µ¿¸�ÊÂÅ¿·��°¸ÔÉ¸�Æ¸Ç�´���Ë�¶´ÅµÂÁ�
Å¸·È¶Ç¼ÂÁ�ºÂ´¿�ÇÂ�¸Á´µ¿¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ����Ç¼À¸Æ�Ç»¸�¹ÂÂÇÃÅ¼ÁÇ�Â¹�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�µÌ�Ç»¸�¸Á·�Â¹�
���!��­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�¶ÂÀÃ´ÁÌÊ¼·¸�ÇÂ�À´¾¸�ÂÈÅ�ÂÊÁ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ��
°¸ÔÅ¸�´¿ÆÂ�ÊÂÅ¾¼Áº�Ê¼Ç»�ÂÈÅ�¶ÈÆÇÂÀ¸ÅÆ�´Á·�Ç¸¶»ÁÂ¿ÂºÌ�Ã´ÅÇÁ¸ÅÆ�ÇÂ�¼ÀÃ¿¸À¸ÁÇ�´Á·�Æ¶´¿¸�¶´ÅµÂÁ�
Æ´É¼Áº�ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�
Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�¼ÀÃÅÂÉ¸�¸ï¶¼¸Á¶Ì��´Á·�¼Æ�ÂÁ¸�¼Á�´�Æ¸Å¼¸Æ�Æ»´Å¼Áº�ÂÈÅ�¿¸´ÅÁ¼Áº�´Æ�Ê¸�À´¾¸�ÃÅÂºÅ¸ÆÆ�
ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿���ÂÅ�ÀÂÅ¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�´µÂÈÇ�ÂÈÅ�ºÂ´¿Æ��ÂÈÅ�ÃÅÂºÅ¸ÆÆ��´Á·�ÇÂ�É¼¸Ê�ÀÂÅ¸�¶´Æ¸�
ÆÇÈ·¼¸Æ�¿¼¾¸�Ç»¼Æ��É¼Æ¼Ç��­�­ÔÆ���Ë�Ê¸µÆ¼Ç¸�

“Since 2008, the AT&T Energy Program 
has aggressively pursued energy 

¸ï¶¼¸Á¶Ì�ÃÅÂ½¸¶ÇÆ�´Ç�ÂÈÅ�¹´¶¼¿¼Ç¼¸Æ��­»¸Å¸�
came a point in time when the readily-

¹ÈÁ·´µ¿¸�ÃÅÂ½¸¶ÇÆ���Ç»ÂÆ¸�Ê¼Ç»�»¼º»�Å¸ÇÈÅÁ�
ÂÁ�¼ÁÉ¸ÆÇÀ¸ÁÇ���Ê¸Å¸�ºÂÁ¸��°¸�Á¸¸·¸·�
a way to continue the momentum, and 

�´´¬�»¸¿Ã¸·�ÈÆ�ÂÉ¸Å¶ÂÀ¸�¹ÈÁ·¼Áº�»ÈÅ·¿¸Æ�
´Á·�¸ËÃ´Á·�ÂÈÅ�ÃÂÅÇ¹Â¿¼Â�Â¹�ÃÅÂ½¸¶ÇÆ�

ÇÅ¸À¸Á·ÂÈÆ¿Ì�×�

��£Â»Á�¬¶»¼ÁÇ¸Å���ÆÆ¼ÆÇ´ÁÇ�¯¼¶¸�©Å¸Æ¼·¸ÁÇ��
Energy, AT&T
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§¸Ê�¸ï¶¼¸ÁÇ�¿¼º»Ç¼Áº ¨¿·�¼Á¸ï¶¼¸ÁÇ�¿¼º»Ç¼Áº �Á¸ÅºÌ�¬´É¼ÁºÆ
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§ÂÇ¸��¡ÌÃÂÇ»¸Ç¼¶´¿�Å¸ÃÅ¸Æ¸ÁÇ´Ç¼ÂÁ���¶ÇÈ´¿�Å¸ÆÈ¿ÇÆ�Ê¼¿¿�·¼æ¸Å
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�­�­���±��´Æ¸�¬ÇÈ·Ì��
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ÂÉ¸Å¶ÂÀ¸�Ç»´Ç�µ´ÅÅ¼¸Å�µÌ�ÈÆ¼Áº�¶ÂÆÇ�ÀÂ·¸¿Æ�ÇÂ�´¶¶ÈÅ´Ç¸¿Ì�·¸ÀÂÁÆÇÅ´Ç¸�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�Ç»´Ç�¶ÂÈ¿·�
µ¸�Å¸´¿¼Í¸·�µÌ�¼ÁÆÇ´¿¿¼Áº�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�ÆÀ´ÅÇ�¿¼º»Ç¼Áº�Ç¸¶»ÁÂ¿Âº¼¸Æ����´Æ¸·�ÂÁ�Ç»´Ç�¼Á¹ÂÅÀ´Ç¼ÂÁ��Ç»¸�
¶ÂÀÃ´ÁÌ�´Á·�Ç»¸��´´¬�ÃÅÂÉ¼·¸Å�À´Ì�¸ÁÇ¸Å�¼ÁÇÂ�´Á�´ºÅ¸¸À¸ÁÇ�ÈÁ·¸Å�Ê»¼¶»�Ç»¸��´´¬�ÃÅÂÉ¼·¸Å�´ºÅ¸¸Æ�ÇÂ�
¹ÈÁ·�¼ÁÆÇ´¿¿´Ç¼ÂÁ�´Á·�À´¼ÁÇ¸Á´Á¶¸�Â¹�Ç»¸�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�Ç¸¶»ÁÂ¿ÂºÌ��¼Á¶¿È·¼Áº�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ���­»¼Æ�
ÆÌÆÇ¸À�Æ¸Á·Æ�´¿ÀÂÆÇ�Å¸´¿�Ç¼À¸�¿¼º»Ç¼Áº�ÈÆ´º¸�¼Á¹ÂÅÀ´Ç¼ÂÁ�ÇÂ�´�¶¸ÁÇÅ´¿¼Í¸·�ÆÌÆÇ¸À�Ç»´Ç�À¸´ÆÈÅ¸Æ�´Á·�
É´¿¼·´Ç¸Æ�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼ÁºÆ�¹ÂÅ�Ç»¸¼Å�¶ÈÆÇÂÀ¸Å���

�Æ�·¸Ã¼¶Ç¸·�¼Á��¼ºÈÅ¸����Ê»¸Á�¸Áº´º¸·�¼Á�´�ÇÌÃ¼¶´¿��´´¬�ÃÅÂºÅ´À��Ç»¸�¶ÂÀÃ´ÁÌ�Ã´ÌÆ�ÇÊÂ�¸¿¸¶ÇÅ¼¶¼ÇÌ�
Å¸¿´Ç¸·�µ¼¿¿Æ���ÂÁ¸�´�Æ¼ºÁ¼è¶´ÁÇ¿Ì�·¸¶Å¸´Æ¸·�µ¼¿¿�ÇÂ�¼ÇÆ�¸¿¸¶ÇÅ¼¶�ÈÇ¼¿¼ÇÌ��´Á·�ÂÁ¸�ÇÂ�Ç»¸��´´¬�ÃÅÂÉ¼·¸Å�µ´Æ¸·�
ÂÁ�Ç»¸�´ÀÂÈÁÇ�Â¹�¸Á¸ÅºÌ�¶ÂÆÇ�Æ´É¼ÁºÆ�¸Á´µ¿¸·�µÌ�Ç»¸�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�Ç¸¶»ÁÂ¿ÂºÌ���°»¼¿¸�Ç»¸Å¸�´Å¸�
ÇÊÂ�µ¼¿¿Æ��Ç»¸�ÇÂÇ´¿�¶ÂÆÇ�ÂÁ�Ç»ÂÆ¸�µ¼¿¿Æ�¼Æ�ÇÌÃ¼¶´¿¿Ì�ÂÁ¿Ì�#!�%�Y�Â¹�Ç»¸�µ¼¿¿�µ¸¹ÂÅ¸�Ç»¸�¸ï¶¼¸Á¶Ì�ÈÃºÅ´·¸��
Ç»¸Å¸µÌ�ÃÅÂ·È¶¼Áº�´Á�¼ÀÀ¸·¼´Ç¸�ÈÇ¼¿¼ÇÌ�Æ´É¼ÁºÆ�¹ÂÅ�Ç»¸�¶ÂÀÃ´ÁÌ��­»¸Æ¸�Ã´ÌÀ¸ÁÇÆ�¶ÂÁÇ¼ÁÈ¸�ÈÁÇ¼¿�
Ç»¸��´´¬�ÃÅÂÉ¼·¸Å�»´Æ�µ¸¸Á�¶ÂÀÃ¸ÁÆ´Ç¸·��ÇÌÃ¼¶´¿¿Ì�!����Ì¸´ÅÆ���´ì¸Å�Ê»¼¶»�Ç»¸�¶ÂÀÃ´ÁÌ�Å¸Ç´¼ÁÆ�Ç»¸�
¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ�´Á·�¸Á½ÂÌÆ�Ç»¸�¹È¿¿�èÁ´Á¶¼´¿�µ¸Á¸èÇÆ�Â¹�Ç»¸�Å¸·È¶¸·�¸Á¸ÅºÌ�ÈÆ´º¸���´Á�
¸Á¸ÅºÌ�µÈ·º¸Ç�Å¸·È¶Ç¼ÂÁ�Ê¼Á·¹´¿¿��

Figure 2:
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�­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�À´¾¸Æ�Ç»¸�¼ÁÉ¼Æ¼µ¿¸�É¼Æ¼µ¿¸�µÌ�»¸¿Ã¼Áº��´´¬�ÃÅÂÉ¼·¸ÅÆ�´¶¶ÈÅ´Ç¸¿Ì�ÄÈ´ÁÇ¼¹Ì�Ç»¸�
¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�Â¹�Ç»¸�Á¸Ê�¸ÄÈ¼ÃÀ¸ÁÇ��´¿¿ÂÊ¼Áº�¶ÈÆÇÂÀ¸ÅÆ�ÇÂ�Æ¸¸�´Á·�º¸Ç�Ç»¸�µ¸Á¸èÇ�Â¹�Ç»ÂÆ¸�Æ´É¼ÁºÆ�
Ê¼Ç»ÂÈÇ�¼Á¶ÈÅÅ¼Áº�¿´Åº¸�ÈÃ¹ÅÂÁÇ�¶ÂÆÇÆ�´Á·�Ê´¼Ç¼Áº�ÀÂÁÇ»Æ�ÂÅ�Ì¸´ÅÆ�¹ÂÅ�Æ´É¼ÁºÆ�ÇÂ�ÃÅÂÉ¸�ÂÈÇ�

Ö��¾¸Ì�¶ÂÀÃÂÁ¸ÁÇ�ÇÂ�Ç»¼Æ�ÃÅÂºÅ´À�¼Æ�Ç»¸�´µ¼¿¼ÇÌ�ÇÂ�À¸Ç¸Å�Ç»¸�Æ´É¼ÁºÆ�´Á·�¶Â¿¿¸¶Ç�Ç»¸�
·´Ç´�¼Á�Á¸´Å�Å¸´¿�Ç¼À¸���¦¸Ç¸Å¼Áº�´¿¿ÂÊÆ�ÈÆ�ÇÂ�Æ¸¸�»ÂÊ�ÀÈ¶»�¸Á¸ÅºÌ�Ê´Æ�Æ´É¸·�¼Á�´�
º¼É¸Á�ÀÂÁÇ»��Ê»¼¶»�¼Á�ÇÈÅÁ�´¿¿ÂÊÆ�ÈÆ�ÇÂ�´¶¶ÈÅ´Ç¸¿Ì�À´¾¸�Ç»¸��´´¬�Ã´ÌÀ¸ÁÇ�¹ÂÅ�Ç»¸�

¸Á¸ÅºÌ�Æ´É¼ÁºÆ�Ç»´Ç�Ê¸Å¸�·¸¿¼É¸Å¸·�¼Á�Ç»´Ç�ÀÂÁÇ»�×�

��«Âµ¸ÅÇ��ÈÇÅ¼¶Â��¬¸Á¼ÂÅ��Á¸ÅºÌ�¦´Á´º¸Å���­�­
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 Not consuming almost 11M gallons of gasoline 1  or 
 
 
�­́ ¾¼Áº�´¿ÀÂÆÇ���¤�¶´ÅÆ�Âæ�Ç»¸�ÅÂ´· 2  or  
 
 
����Ê¼Á·�ÇÈÅµ¼Á¸Æ�ÅÈÁÁ¼Áº�¹ÂÅ�´�Ì¸´Å3

1 �»ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ¸Æ�¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ�¶´¿¶È¿´Ç¼ÂÁÆ�´Á·�Å¸¹¸Å¸Á¶¸Æ

��¢µ¼·�

��¢µ¼·���»ÂÊ¸É¸Å��ÈÆ¼Áº�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�¾°»�Æ´É¼Áº�èºÈÅ¸Æ�Å´Ç»¸Å�Ç»´Á�Ç»¸�¶ÂÁÉ¸ÅÆ¼ÂÁ�Ê¼Ç»�À´Åº¼Á´¿�Á´Ç¼ÂÁ´¿�®¬�¹´¶ÇÂÅÆ�ÈÆ¸·�¼Á�Ç»¸�
�©��¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ�

Ö¨ÈÅ�¶ÂÅÃÂÅ´Ç¸�ÆÈÆÇ´¼Á´µ¼¿¼ÇÌ�¼Á¼Ç¼´Ç¼É¸Æ�´Ç��­�­�´Å¸�µÈ¼¿Ç�ÂÁ�Ç»¸�¹ÈÁ·´À¸ÁÇ´¿Æ�Â¹�
Ç»¸�ÇÅ¼Ã¿¸�µÂÇÇÂÀ�¿¼Á¸���Æ�ÆÈ¶»��èÁ´Á¶¼´¿�Å¸ÆÃÂÁÆ¼µ¼¿¼ÇÌ�¼Æ�¶Å¼Ç¼¶´¿�ÇÂ�ÂÈÅ�¶ÂÁÇ¼ÁÈ¸·�

ÆÈ¶¶¸ÆÆ��´Á·�Ç»¸��´´¬�ÃÅÂºÅ´À�»´Æ�µ¸¸Á�´�ÇÅ¸À¸Á·ÂÈÆ�´ÆÆ¸Ç�¼Á�»¸¿Ã¼Áº�ÈÆ�ºÅÂÊ�ÂÈÅ�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÃÅÂºÅ´ÀÆ�¼Á�´�èÁ´Á¶¼´¿¿Ì�Å¸ÆÃÂÁÆ¼µ¿¸�À´ÁÁ¸Å�×��

���»´Å¿¸Æ�¡¸Åº¸Ç���¯©�¬ÈÆÇ´¼Á´µ¼¿¼ÇÌ�¢ÁÇ¸ºÅ´Ç¼ÂÁ���­�­

AT&T’s Implementation: �Á��´´¬�ÆÂ¿ÈÇ¼ÂÁ�ÈÆ¼Áº��­�­�¢Â­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�»´Æ�µ¸¸Á�ÈÆ¸·�ÇÂ�·¸Ã¿ÂÌ�
¸ï¶¼¸ÁÇ�¿¼º»Ç¼Áº�ÆÌÆÇ¸ÀÆ�´Ç�»ÈÁ·Å¸·Æ�Â¹��­�­�¹´¶¼¿¼Ç¼¸Æ��¼Á¶¿È·¼Áº�´·À¼Á¼ÆÇÅ´Ç¼É¸�µÈ¼¿·¼ÁºÆ��·´Ç´�¶¸ÁÇ¸ÅÆ��
Å¸Ç´¼¿�ÆÇÂÅ¸Æ��ÊÂÅ¾�¶¸ÁÇ¸ÅÆ�´Á·�Ç¸¿¸¶ÂÀÀÈÁ¼¶´Ç¼ÂÁÆ�¸ÄÈ¼ÃÀ¸ÁÇ�µÈ¼¿·¼ÁºÆ�´¶ÅÂÆÆ�Ç»¸�®Á¼Ç¸·�¬Ç´Ç¸Æ��°¸�
¸ËÃ¸¶Ç�Ç»¼Æ�ÃÅÂºÅ´À�ÇÂ�¶ÂÁÇ¼ÁÈ¸�ÇÂ�¸ËÃ´Á·�¼Á�Ç»¸�¶ÂÀ¼Áº�Ì¸´ÅÆ�´Æ�Ê¸�¿ÂÂ¾�´Ç�Ê´ÌÆ�ÇÂ�ÈÆ¸�Ç»¼Æ�ÀÂ·¸¿�
¹ÂÅ�·¼æ¸Å¸ÁÇ�´ÃÃ¿¼¶´Ç¼ÂÁÆ�´Á·�¼Á�ÀÂÅ¸�µÈ¼¿·¼ÁºÆ���°¸�´Å¸�´¿ÆÂ�ÊÂÅ¾¼Áº�Ê¼Ç»�Ç¸¶»ÁÂ¿ÂºÌ�´Á·�µÈÆ¼Á¸ÆÆ�
¶Â¿¿´µÂÅ´ÇÂÅÆ�ÇÂ�¿¸É¸Å´º¸��­�­�¢Â­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�¶Å¸´Ç¸��´´¬�ÃÅÂºÅ´ÀÆ�Ç»´Ç�¸Á´µ¿¸�Æ¼À¼¿´Å�µ¸Á¸èÇÆ�
¹ÂÅ�¶ÂÀÃ´Á¼¸Æ�Ç»´Ç�´Å¸�»´É¼Áº�ÇÅÂÈµ¿¸�¹ÈÁ·¼Áº�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì�ÃÅÂ½¸¶ÇÆ�¼Á�´·À¼Á¼ÆÇÅ´Ç¼É¸�´Á·�Å¸Ç´¼¿�
µÈ¼¿·¼ÁºÆ��

Sustainability Impact Overview: �Ì�ÂÉ¸Å¶ÂÀ¼Áº�¼ÁÉ¸ÆÇÀ¸ÁÇ�»ÈÅ·¿¸Æ��Ç»¸��´´¬�ÀÂ·¸¿�´¿¿ÂÊÆ�
�­�­�ÇÂ�¼ÁÆÇ´¿¿�ÀÂÅ¸�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ��Å¸·È¶¼Áº�¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�ÃÈÅ¶»´Æ¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ��­»¸�Á¸Ê�
¸ÄÈ¼ÃÀ¸ÁÇ�´¿ÆÂ�ÇÌÃ¼¶´¿¿Ì�»´Æ�¿ÂÊ¸Å�À´¼ÁÇ¸Á´Á¶¸�Å¸ÄÈ¼Å¸À¸ÁÇÆ��Ç»ÈÆ�Å¸·È¶¼Áº�¹È¸¿�ÈÆ¸�¹ÅÂÀ�ÇÅÈ¶¾�ÇÅ¼ÃÆ���Æ�
Â¹�Ç»¸�¸Á·�Â¹����#��Ç»¸��´´¬�ÃÅÂºÅ´À�¸Á´µ¿¸·��­�­�ÇÂ�Å¸·È¶¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�¶ÂÁÆÈÀÃÇ¼ÂÁ�¼Á�647 facilities 
that produced almost $20M�Â¹�´ÁÁÈ´¿�´ÉÂ¼·¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÇ¼¿¼ÇÌ�Ã´ÌÀ¸ÁÇÆ��´Á·�Å¸·È¶¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ�
ÈÆ´º¸�µÌ�183 million kilowatt hours��­»´ÇÔÆ�Ç»¸�¸ÄÈ¼É´¿¸ÁÇ�Â¹�ÂÉ¸Å�97,500 metric tons Â¹��¨2¸��­»¸Æ¸�
ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�´Å¸�¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�
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¨ÈÅ�ÇÌÃ¼¶´¿�Âï¶¸�µÈ¼¿·¼Áº4�´¶»¼¸É¸·�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�Â¹�ÂÉ¸Å�!�������¾°»�¸´¶»�Ì¸´Å�Ê¼Ç»��´´¬���¢¹�
Ç»¼Æ�ÆÂ¿ÈÇ¼ÂÁ�Ê¸Å¸�·¸Ã¿ÂÌ¸·�´Ç�1,000�Æ¼À¼¿´Å�Âï¶¸�µÈ¼¿·¼ÁºÆ�´¶ÅÂÆÆ�Ç»¸�®¬��¼Ç�¶ÂÈ¿·�¶ÂÁÇÅ¼µÈÇ¸�ÇÂ�
´ÁÁÈ´¿�¶´ÅµÂÁ�Æ´É¼ÁºÆ�Â¹�´¿ÀÂÆÇ�280,000 metric tons��¨2¸��¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�

   §ÂÇ�¶ÂÁÆÈÀ¼Áº�ÂÉ¸Å���¦�º´¿¿ÂÁÆ�Â¹�º´ÆÂ¿¼Á¸?2or

          
   ­́ ¾¼Áº�´¿ÀÂÆÇ�"�¤�¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·@��ÂÅ�

          
    $%�Ê¼Á·�ÇÈÅµ¼Á¸Æ�ÅÈÁÁ¼Áº�¹ÂÅ�´�Ì¸´ÅA��

 ���É¸Å´º¸�¹ÂÅ��­�­�´·À¼Á¼ÆÇÅ´Ç¼ÂÁ�µÈ¼¿·¼ÁºÆ��¸Ë¶¿È·¼Áº�ÁÂÁ�Âï¶¸�µÈ¼¿·¼ÁºÆ�´Á·�·´Ç´�¶¸ÁÇ¸ÅÆ��

5  »ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�¸Á¸ÅºÌ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ¸Æ�¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ�¶´¿¶È¿´Ç¼ÂÁÆ�´Á·�Å¸¹¸Å¸Á¶¸Æ

"��¢µ¼·�

#��¢µ¼·���»ÂÊ¸É¸Å��ÈÆ¼Áº�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�¾°»�Æ´É¼Áº�èºÈÅ¸Æ�Å´Ç»¸Å�Ç»´Á�Ç»¸�¶ÂÁÉ¸ÅÆ¼ÂÁ�Ê¼Ç»�À´Åº¼Á´¿�Á´Ç¼ÂÁ´¿�®¬�¹´¶ÇÂÅÆ�ÈÆ¸·�¼Á�Ç»¸������
�����©��¸ÄÈ¼É´¿¸Á¶¼¸Æ�¶´¿¶È¿´ÇÂÅ�

��

Using the EaaS program, AT&T:

���«¸´¿¼Í¸Æ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�´Á·�¶´ÅµÂÁ�Æ´É¼Áº�µ¸Á¸èÇÆ�Â¹�ÀÂÅ¸�¸ï¶¼¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ�Ê¼Ç»ÂÈÇ�ÈÃ��
���¹ÅÂÁÇ�¼ÁÉ¸ÆÇÀ¸ÁÇ��

���«¸·È¶¸Æ�Å¸¶ÈÅÅ¼Áº�¸¿¸¶ÇÅ¼¶¼ÇÌ�¸ËÃ¸ÁÆ¸�Æ¿¼º»Ç¿Ì�¹ÅÂÀ�Ç»¸�µ¸º¼ÁÁ¼Áº�Â¹�Ç»¸�ÃÅÂºÅ´À�Ç¸ÅÀ�

���«¸·È¶¸Æ�¸¿¸¶ÇÅ¼¶¼ÇÌ�¸ËÃ¸ÁÆ¸�·Å´À´Ç¼¶´¿¿Ì�´Á·�Å¸Ç´¼ÁÆ�Ç»¸�ÈÆ¸�Â¹�Ç»¸�»¼º»�¸ï¶¼¸Á¶Ì���� ���
����¸ÄÈ¼ÃÀ¸ÁÇ�´ì¸Å�Ç»¸�Ç¸ÅÀ�Â¹�Ç»¸�ÃÅÂºÅ´À��ÇÌÃ¼¶´¿¿Ì�!������Ì¸´ÅÆ��
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Description of the Enabling 
Technology

�­�­�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�¸Á´µ¿¸Æ��ï¶¼¸Á¶Ì�´Æ�´�¬¸ÅÉ¼¶¸���´´¬��ÃÅÂÉ¼·¸ÅÆ��ÇÂ�
ÇÅ´¶¾�¸Á¸ÅºÌ��´Á·�¶ÂÆÇ�Æ´É¼ÁºÆ�Å¸ÆÈ¿Ç¼Áº�¹ÅÂÀ�´Á�ÈÃºÅ´·¸�¼Á�¸Á¸ÅºÌ�
¸ï¶¼¸ÁÇ�¸ÄÈ¼ÃÀ¸ÁÇ��­»¸��­�­��´´¬�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�¿¼º»Ç¼Áº�
¸ÄÈ¼ÃÀ¸ÁÇ��¸�º��¥���¿¼º»ÇµÈ¿µÆ��Æ¸ÁÆÂÅÆ�´Á·�¶ÂÁÇÅÂ¿�ÆÌÆÇ¸ÀÆ����­�­�
¶ÂÁÁ¸¶Ç¼É¼ÇÌ�Ã¿´ÌÆ�´�¹ÈÁ·´À¸ÁÇ´¿�ÅÂ¿¸�¼Á�¸Á´µ¿¼Áº�Ç»¸��´´¬�ÀÂ·¸¿��´Æ�
Ê¼Ç»ÂÈÇ�Ç»¸�¶ÂÁÁ¸¶Ç¼É¼ÇÌ�Ç»¸�Ç»¼Å·�Ã´ÅÇÌ�¹ÈÁ·¼Áº�Ã´ÅÇÁ¸Å�ÊÂÈ¿·�ÁÂÇ�µ¸�´µ¿¸�
ÇÂ�ÇÅ´¶¾�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�´Á·�Ç»¸�¿´¶¾�¼Á�¶¸ÅÇ´¼ÁÇÌ�ÊÂÈ¿·�ÃÅ¸É¸ÁÇ�Ç»¸�¼Á¼Ç¼´¿�
¼ÁÉ¸ÆÇÀ¸ÁÇ��

Impact Category ­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�¶´ÅµÂÁ�¼ÀÃ´¶ÇÆ

Materiality

¢Á�¹´¶¼¿¼Ç¼¸Æ�Ê»¸Å¸�Å¸Á¸Ê´µ¿¸�¸Á¸ÅºÌ�¼Æ�ÈÁ´É´¼¿´µ¿¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸�ÃÅÂ·È¶¸Æ�
ºÅ¸¸Á»ÂÈÆ¸�º´Æ�¸À¼ÆÆ¼ÂÁÆ�Ç»´Ç�¶ÂÁÇÅ¼µÈÇ¸�ÇÂ�¶¿¼À´Ç¸�¶»´Áº¸���­�­�¼Æ�
developing solutions to reduce energy use and its resulting emissions and 
¶¿¼À´Ç¸�¶»´Áº¸�¼ÀÃ´¶ÇÆ�

Attribution of Impacts
­»¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ�¼Á�Ç»¼Æ�ÆÂ¿ÈÇ¼ÂÁ�´Å¸�´ÇÇÅ¼µÈÇ¸·�ÇÂ��­�­��´Æ�¼ÇÆ�
¶ÂÁÁ¸¶Ç¼É¼ÇÌ�Ç¸¶»ÁÂ¿ÂºÌ�Ã¿´ÌÆ�´�¹ÈÁ·´À¸ÁÇ´¿�ÅÂ¿¸�¼Á�¸Á´µ¿¼Áº�Ç»¸�ÆÂ¿ÈÇ¼ÂÁ���
­»¸Æ¸�Æ´É¼ÁºÆ�Ê¼¿¿�Å¸ÆÈ¿Ç�¼Á�´�Å¸·È¶Ç¼ÂÁ�¼Á��­�­ÔÆ�¬¶ÂÃ¸���¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�

�Á´µ¿¼Áº�´Á·�«¸µÂÈÁ·��æ¸¶ÇÆ

©Å¼À´ÅÌ��æ¸¶ÇÆ §¸Ê�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�¿¼º»Ç¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�´¿¿ÂÊÆ��­�­�ÇÂ�Æ´É¸�¸Á¸ÅºÌ�´Á·�
Å¸·È¶¸�Ç»¸¼Å�¶´ÅµÂÁ�¸À¼ÆÆ¼ÂÁÆ�

¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ
®Æ¼Áº�¥��Æ�Å´Ç»¸Å�Ç»´Á�»¸´Ç�¼ÁÇ¸ÁÆ¼É¸�ëÈÂÅ¸Æ¶¸ÁÇ�µÈ¿µÆ�¿ÂÊ¸ÅÆ�¶ÂÂ¿¼Áº�
�¡¯����Å¸ÄÈ¼Å¸À¸ÁÇÆ��¥��Æ�´¿ÆÂ�»´É¸�»¼º»¸Å�¿¼¹¸�¸ËÃ¸¶Ç´Á¶Ì��Å¸·È¶¼Áº�Ç»¸�
ÁÈÀµ¸Å�Â¹�À´¼ÁÇ¸Á´Á¶¸�ÇÅ¼ÃÆ�Å¸ÄÈ¼Å¸·�ÇÂ�¶»´Áº¸�¿¼º»ÇµÈ¿µÆ�

«¸µÂÈÁ·��æ¸¶ÇÆ None

­Å´·¸�¨æÆ�ÂÅ�§¸º´Ç¼É¸��æ¸¶ÇÆ ­»¼Æ�Ç¸¶»ÁÂ¿ÂºÌ�·Â¸Æ�ÁÂÇ�´ÃÃ¸´Å�ÇÂ�¶Å¸´Ç¸�ÂÇ»¸Å�ÂÈÇÆ¼Í¸·�ÂÅ�¼ÅÅ¸Ã´Å´µ¿¸�
¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�ÂÅ�ÆÂ¶¼´¿�¼ÀÃ´¶ÇÆ�

Carbon Burden from the 
Enabling Technology

­»¸�¶´ÅµÂÁ�µÈÅ·¸Á�¹ÅÂÀ�Ç»¸�¸Á´µ¿¼Áº�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�Ç»¸�¸ÀµÂ·¼¸·�¶´ÅµÂÁ�
¸À¼ÆÆ¼ÂÁÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�Ç»¸�Á¸Ê�¸ÄÈ¼ÃÀ¸ÁÇ�´Á·�Ç»¸�ÇÅ¼ÃÆ��Å¸¹¸ÅÅ¸·�ÇÂ�´Æ�
ÇÅÈ¶¾�ÅÂ¿¿Æ��Å¸ÄÈ¼Å¸·�¹ÂÅ�¼ÁÆÇ´¿¿´Ç¼ÂÁ��

Carbon Abatement Calculation

Scope

­»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¶´¿¶È¿´Ç¼ÂÁ�ÃÅÂÉ¼·¸Æ��Ç»¸�ÇÂÇ´¿�¶´ÅµÂÁ�Æ´É¸·�µÌ�
�­�­�¼Á����#�Ç»ÅÂÈº»�Ç»¸��´´¬�ÃÅÂºÅ´À�À¼ÁÈÆ�Ç»¸�´··¼Ç¼ÂÁ´¿�¶´ÅµÂÁ�
¸À¼ÆÆ¼ÂÁÆ�¹ÅÂÀ�Ç»¸�ÇÅÈ¶¾ÅÂ¿¿Æ�Å¸ÄÈ¼Å¸·�¹ÂÅ�Ç»¸�¼ÁÆÇ´¿¿´Ç¼ÂÁÆ�Â¹�Ç»¸�Á¸Ê�
¸ÄÈ¼ÃÀ¸ÁÇ��

Timeframe

�´¿¶È¿´Ç¼ÂÁÆ�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�Ê¸Å¸�Ã¸Å¹ÂÅÀ¸·�ÈÆ¼Áº�·´Ç´�¹ÅÂÀ����"�´Á·�
���#��¬´É¼ÁºÆ�·´Ç´�¹ÂÅ�"���¹´¶¼¿¼Ç¼¸Æ�Ê´Æ�¶Â¿¿¸¶Ç¸·�¼Á����"�´Á·�´ÆÆÈÀ¸·�ÇÂ�µ¸�
¶ÂÁÆ¼ÆÇ¸ÁÇ�¼Á����#���¬´É¼ÁºÆ�·´Ç´�¹ÅÂÀ��#�´··¼Ç¼ÂÁ´¿�¹´¶¼¿¼Ç¼¸Æ�Ê¸Å¸�¶Â¿¿¸¶Ç¸·�
¼Á����#�´Á·�´··¸·�ÇÂ�Ç»¸�ÂÅ¼º¼Á´¿�Æ¸Ç�¹ÅÂÀ����"�

Functional Unit
­»¸�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¹´¶ÇÂÅ�¶´¿¶È¿´Ç¸Æ�Ç»¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ��À¸ÇÅ¼¶�ÇÂÁÆ�
�¨2¸��Ã¸Å�¹´¶¼¿¼ÇÌ�ÈÆ¼Áº�ÀÂÅ¸�¸Á¸ÅºÌ�¸ï¶¼¸ÁÇ�¿¼º»Ç¼Áº�¸ÄÈ¼ÃÀ¸ÁÇ�

Carbon Impact Methodology 

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«���ÈÆ¼Á¸ÆÆ�¹ÂÅ�¬Â¶¼´¿�«¸ÆÃÂÁÆ¼µ¼¿¼ÇÌ��¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�
·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹��­�­ÔÆ�Ç¸¶»ÁÂ¿ÂºÌ���­»¸�
·¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�ÂÁ�Ç»¸�AT&T 10x�Ê¸µÆ¼Ç¸���¡¸Å¸�¼Æ�´�µÅ¼¸¹�ÆÈÀÀ´ÅÌ�Â¹�
the analysis for this case study:
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Summary 
In order to maintain a clean and safe water supply for their 

communities, water utilities take water storage tanks out of 

service every 3-5 years to conduct inspections. If water utilities 

joined drones and remotely operated vehicles (ROVs) with 

secure AT&T Internet of Things (IoT) connectivity and a video 

analysis platform, they could keep their tanks in service, reduce 

inspection time, and avoid unnecessary risk of injury. If utilities 

used this method to inspect 10% of the water tanks in the U.S., 

they could save about 1 billion gallons of wasted water, reduce 

greenhouse gas (GHG) emissions by roughly 2,000 metric tons 
of CO2e, and lower inspection costs by approximately $12 million 

every year.

Background
Where does our water come from? When we turn on the 

faucet, we take for granted that we will receive clean, safe 

water. Water utilities in the U.S. are responsible for providing 

322 billion gallons per day1 of potable water to their customers. 

The primary function of water tanks is to ensure a continuous 

and reliable supply of water to local communities. Amidst a 

background of aging infrastructure, inspecting and maintaining 

the structural integrity, sanitary conditions, and security of 

water storage tanks is increasingly important. In the U.S. alone, 

there are over 115,000 water tanks across over 146,000 public  

water systems.2

AT&T 10x Case Study:
Connected drones reduce cost and environmental impact of water tank 

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. 

­Â�À¸¸Ç�Ç»¼Æ�Âµ½¸¶Ç¼É¸��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�¶ÂÀÃ´ÁÌ��
We’re also working with our customers and technology partners to implement and scale carbon-saving 
ÆÂ¿ÈÇ¼ÂÁÆ��­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�
µÂÂÆÇ�¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

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

1  “Total Water Use in the United States,” U.S. Geological Survey, August 16, 2019, https://www.usgs.gov/special-topic/water-science-school/science/total-
water-use-united-states?qt-science_center_objects=0#qt-science_center_objects . 

2  “SDWIS Federal Reports Advanced Search,” U.S. Environmental Protection Agency, August 16, 2019, https://ofmpub.epa.gov/apex/sfdw/f?p=108:1:::NO:1::.

�ÆÇ¼À´Ç¸·�́ ÁÁÈ´¿�µ¸Á¸èÇÆ
if used on 10% of water 
Ç´Á¾Æ�¼Á�Ç» �̧®�¬�

1B Gal
 of water saved

2,000 
metric tons CO

²
e

avoided

$12 M 
in inspection 
costs saved

  

300,000 
out-of-service
»ÂÈÅÆ�Æ´É¸·
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The American Water Works Association (AWWA) recommends comprehensive inspections are conducted on water 
tanks every 3 years,3 but a report by the Environmental Protection Agency (EPA) found that most facilities inspect 
¸É¸ÅÌ�"�ÇÂ�$�Ì¸´ÅÆ��Ê»¼¶»�¶ÂÈ¿·�ÃÅ¸É¸ÁÇ�Æ¼ºÁ¼è¶´ÁÇ�ÆÇÅÈ¶ÇÈÅ´¿�´Á·�Æ´Á¼Ç´ÅÌ�¼ÆÆÈ¸Æ�¹ÅÂÀ�µ¸¼Áº�·¸Ç¸¶Ç¸·�4 In addition, the 
AWWA recommends routine visual inspections are conducted externally daily or weekly and periodic inspections are 
conducted monthly or quarterly to check for deterioration of coatings or obvious signs of water quality problems.

Drones are increasingly being used for ‘intelligent inspections,’ which includes the inspection service and analytics 
on the collected data. This type of information is a value-add to businesses and utilities, with Boston Consulting 
Group estimating that the services and data from drones will represent $23 million of the $50 million total drone 
market by 2050.5 In addition to drones, which provide aerial inspections, ROVs provide underwater inspections. Special 
accessories, such as thickness gauges and rotating arms, can enhance inspection capabilities and allow ROV-based 
inspections to deliver similar accuracy to that of people-based inspections with lower cost, time and risk of injury.

The Challenge: Reduce environmental impact, safety risks and operational costs 
of comprehensive water storage tank inspections 

Typically, utilities hire third parties to conduct a comprehensive external and internal inspection to look at structural, 

sanitary, coating, safety and security conditions of its water storage tanks. 

For internal inspections, most utilities conduct a washout inspection in which they take the tank out of service and drain 

the water into a nearby ditch or creek. Utilities have to plan inspection logistics carefully to ensure they can still meet 

customer demand and drain the tank slowly enough to avoid 

ëÂÂ·¼Áº�´Å¸´Æ�·ÂÊÁÆÇÅ¸´À��¬ÂÀ¸�ÈÇ¼¿¼Ç¼¸Æ�Æ¼ÀÃ¿Ì�¶´ÁÔÇ�´æÂÅ·�ÇÂ�

Ç´¾¸�´�Ç´Á¾�ÂÈÇ�Â¹�Æ¸ÅÉ¼¶¸�·È¸�ÇÂ�¶ÈÆÇÂÀ¸Å�·¸À´Á·��Ê»¼¶»�Âì¸Á�

leads to infrequent or incomplete inspections. 

This method wastes millions of gallons of potable water, and can be 

expensive and time consuming, with costs ranging from $10,000 to 

$20,000 per tank and taking up to two weeks to drain, inspect, test, 

´Á·�Å¸è¿¿�Ç»¸�Ç´Á¾�µ¸¹ÂÅ¸�ÃÈÇÇ¼Áº�Ç»¸�¼Ç�µ´¶¾�¼ÁÇÂ�Æ¸ÅÉ¼¶¸��

�ÂÅ�¸ËÇ¸ÅÁ´¿�¼ÁÆÃ¸¶Ç¼ÂÁÆ��¼ÁÆÃ¸¶ÇÂÅÆ�ÈÆ¸�´�¶»¸ÅÅÌ�Ã¼¶¾¸Å��Æ¶´æÂ¿·¼Áº�

or climb the tank. These methods, while relatively inexpensive, 

require extensive logistics and coordination, waste energy to 

use heavy machinery, and create safety concerns for inspectors 

climbing the tanks. In addition, it’s hard for inspectors to get a full 

É¼¸Ê�Â¹�Ç»¸�Ç´Á¾��¿¼À¼Ç¼Áº�Ç»¸¼Å�´µ¼¿¼ÇÌ�ÇÂ�èÁ·�¼ÆÆÈ¸Æ�Ê¼Ç»�¶ÂÅÅÂÆ¼ÂÁ�ÂÅ�

coating on top of the tanks.

¨Á¶¸�Ç»¸�¼ÁÆÃ¸¶Ç¼ÂÁÆ�´Å¸�¶ÂÀÃ¿¸Ç¸��Ç»¸�ÈÇ¼¿¼ÇÌ�Å¸¶¸¼É¸Æ�´�èÁ´¿�

inspection report, typically about a week later, which includes pictures and notes from the inspection company. Utilities 

then use the report to create maintenance requests or submit proposals for larger capital works projects. Sometimes 

they will input this data into an asset management system, but typically the report is simply archived. Limited data 

management and analysis prevent utilities from executing further data analysis that would help them more easily and 

¸ï¶¼¸ÁÇ¿Ì�À´Á´º¸�¼ÆÆÈ¸Æ�ÂÉ¸Å�Ç»¸�¿¼¹¸�Â¹�Ç»¸�Ç´Á¾��

Challenges of typical water  
tank inspections: 

• Wastes treated water 
• Takes tank out of service
• Uses excess energy for 
Æ¶´æÂ¿·¼Áº��À´¶»¼Á¸ÅÌ��´Á·�
multiple trips to the site 

• Prevents inspection of hard  
to reach areas of the tanks

• Creates safety concerns  
for inspectors

3 American Water Works Association Manual M42, 1998
4  “Finished Water Storage Facilities,” U.S. Environmental Protection Agency, August 15, 2002, »ÇÇÃÆ���ÊÊÊ�¸Ã´�ºÂÉ�Æ¼Ç¸Æ�ÃÅÂ·È¶Ç¼ÂÁ�è¿¸Æ����!��%�

documents/2007_05_18_disinfection_tcr_whitepaper_tcr_storage.pdf
5  Alexandre Amoukteh , Joel Janda , and Justin Vincent, “Drones Go To Work,” Boston Consulting Group, April 10, 2017, https://www.bcg.com/

publications/2017/engineered-products-infrastructure-machinery-components-drones-go-work.aspx
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The Solution: Pairing drones and ROVs with a drone video platform saves water, 
energy, time, and money and creates valuable data for asset maintenance

By using drones and ROVs, utilities can keep their tanks in service, 

avoid dumping millions of gallons of potable water on the ground 

and reduce cost and safety concerns. This method also enables 

utilities to collect and analyze better, real-time data.

¨ÈÇÆ¼·¸�Ç»¸�Ç´Á¾��Ç»¸�·ÅÂÁ¸�ÂÃ¸Å´ÇÂÅ�ë¼¸Æ�Ç»¸�·ÅÂÁ¸�´ÅÂÈÁ·�Ç»¸�

storage tank and takes video of the tank from all angles. The drone 

communicates with an AT&T IoT-enabled drone video platform 

developed by AT&T’s business partner, KSI Data Sciences, which uses 

AT&T’s network to deliver high quality video where it can be quickly 

analyzed. By providing higher levels of security, an ability to scale, 

and faster data processing, the network also enables data analytics.

¨Á�Ç»¸�ºÅÂÈÁ·��Ç»¸�¼ÁÆÃ¸¶ÇÂÅ�´Á·�Ê´Ç¸Å�ÈÇ¼¿¼ÇÌ�ÆÇ´æ�Ê´Ç¶»�ÆÇÅ¸´À¼Áº�

video of the inspection. The video is streamed in near real-time to 

Ç»¸�¶¿ÂÈ·�¹ÂÅ�¼ÁÆÃ¸¶ÇÂÅÆ�ÂÅ�ÈÇ¼¿¼ÇÌ�ÆÇ´æ�ÇÂ�¶Â¿¿´µÂÅ´Ç¸�Ê¼Ç»�Ç»¸�·ÅÂÁ¸�

ÂÃ¸Å´ÇÂÅ��­»¼Æ�¹¸´ÇÈÅ¸�´¿¿ÂÊÆ�µÂÇ»�ÂÁÆ¼Ç¸�´Á·�ÂæÆ¼Ç¸�ÆÇ´æ�ÇÂ�ÍÂÂÀ�

in on areas of interest and instruct the operator to investigate areas 

that need closer examination. 

¢ÁÆ¼·¸�Ç»¸�Ç´Á¾��´�Æ´Á¼Ç¼Í¸·�«¨¯�Á´É¼º´Ç¸Æ�Ç»¸�Å´ì¸ÅÆ�´Á·�ÂÇ»¸Å�ÂµÆÇ´¶¿¸Æ�¼Á�Ç»¸�Ç´Á¾�ÇÂ�À¸´ÆÈÅ¸�¶Â´Ç¼Áº�Ç»¼¶¾Á¸ÆÆ��

detect cracks and corrosion, and clean sediment out of the tank. Similarly, the drone video platform uses the AT&T 

network to stream video to the cloud and help identify areas that need closer inspection. The platform can also 

integrate a utility’s existing sensors or cameras to monitor the overall health of the tank, plan for risks, and accurately 

predict future maintenance.

Collecting accurate data and applying analytics are crucial to identifying predictive maintenance opportunities. 

According to Deloitte, predictive maintenance can increase equipment uptime by 10 to 20% and reduce maintenance 

planning time by 20 to 50%.6�­»¸�ÆÇÅ¸´À¼Áº�É¼·¸Â�¶´Á�µ¸�¶ÂÀµ¼Á¸·�Ê¼Ç»�´Á´¿ÌÇ¼¶Æ�ÆÂìÊ´Å¸�ÇÂ�»¸¿Ã�ÈÇ¼¿¼Ç¼¸Æ�ÄÈ¼¶¾¿Ì�´Á·�

clearly identify areas that need maintenance, such as:

• Identifying precise GIS locations of cracks, leaks, or other structural weaknesses and determine the severity and 
urgency of repair required 

• Running change detection analysis to compare footage from past inspections and identify any major variations, 
¼Á¶¿È·¼Áº�¶ÂÅÅÂÆ¼ÂÁ��É¸º¸Ç´Ç¼ÂÁ��ÂÅ�¸æ¸¶ÇÆ�Â¹�Á´ÇÈÅ´¿�·¼Æ´ÆÇ¸ÅÆ

• Determining whether there is sediment in the tank, and use special ROV accessories to remove unwanted debris 
or check coating thickness

• Developing a 3D photogrammetry model of the site, which can be used for monitoring and surveying changes in 
Ç»¸�Æ¼Ç¸��¹ÂÅ�¸Ë´ÀÃ¿¸�´ì¸Å�´�ÆÇÂÅÀ�ÂÅ�Á´ÇÈÅ´¿�·¼Æ´ÆÇ¸Å

6  “Predictive Maintenance,” Deloitte Analytics Institute, Issue 7/2017, https://www2.deloitte.com/content/dam/Deloitte/de/Documents/deloitte-
analytics/Deloitte_Predictive-Maintenance_PositionPaper.pdf
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Technology in action at local water utilities

­Â�ÈÁ·¸ÅÆÇ´Á·�Ç»¸�ÃÂÇ¸ÁÇ¼´¿�µ¸Á¸èÇÆ�Â¹�Ç»¼Æ�ÇÌÃ¸�Â¹�ÆÂ¿ÈÇ¼ÂÁ��

consider a local water utility with 12 water storage facilities 

delivering 7 million gallons of water every day to 85,000 

customers. By using drones and ROVs, this utility could reduce its 

wasted water annually by 1.3 million gallons while reducing water 

costs by around $5,000 and $20,000 in inspection costs, not 

including potential savings from avoided energy and operational 

costs. In addition, they could save almost 500 hours of out-of-

service time by conducting an inspection in 1 day instead of 1-2 
weeks, reducing risk of injury and contamination. Finally, they 

could reduce GHG emissions by up to 3 metric tons of CO2e per 

year due to avoided travel and avoided electricity for treating and 

pumping water that was previously dumped.

Synergistic Solutions International (SSI), an AT&T drone business partner, has used the system to help solve another 

type of problem: lost equipment. While conducting maintenance on a pipe running from the water treatment plant to 

Ç»¸�ºÅÂÈÁ·�ÆÇÂÅ´º¸�Ç´Á¾�"���¹¸¸Ç�´Ê´Ì��´�»ÂÆ¸�¼Áë´Ç¼Áº�´�Ã¿Èº�¼Á�´�

ÃÂ¼ÁÇ�Â¹�¸ÁÇÅÌ�ÇÂ�Ç»¸�Ã¼Ã¸�ÆÁ´ÃÃ¸·��·¸ë´Ç¼Áº�Ç»¸�Ã¿Èº�´Á·�Æ¸Á·¼Áº�

it into the pipe. If the plug created a blockage in the pipe, it would 

have disrupted service to the utility’s customers. Typically, the utility 

would have had to dig up the ground around the pipe and drill a 

»Â¿¸�¸É¸ÅÌ�������¹¸¸Ç�ÈÁÇ¼¿�Ç»¸Ì�Ê¸Å¸�´µ¿¸�ÇÂ�èÁ·�´Á·�Å¸Æ¶È¸�Ç»¸�

plug. This would have required an immense amount of fuel, time,  

and money to dig up and replace the pipes. 

�Ì�ÈÆ¼Áº�´Á�«¨ �̄�Ç»¸�¬¬¢�Ç¸´À�Ê´Æ�´µ¿¸�ÇÂ�èÁ·�´Á·�Å¸ÀÂÉ¸�Ç»¸�

plug in 3 days, saving the utility around $340,000. While explicitly 

À¸´ÆÈÅ¼Áº�ÂÇ»¸Å�µ¸Á¸èÇÆ�¼Æ�¶»´¿¿¸Áº¼Áº��¼ÇÔÆ�Æ´¹¸�ÇÂ�Æ´Ì�Ç»´Ç�Ç»¸�

ÈÇ¼¿¼ÇÌ�Æ´É¸·�Æ¼ºÁ¼è¶´ÁÇ�´ÀÂÈÁÇÆ�Â¹�Ê´Ç¸Å��¸Á¸ÅºÌ��´Á·�Ç¼À¸�Ê¼Ç»�Ç»¸�

ROV and prevented costly service interruption to their customers.

“Combining AT&T’s secure 
IoT connectivity with drone-
provided data enables us 
to provide a video analysis 
platform that can save our 
customers time, money,  
and water.”

Jon Gaster, CEO, KSI Data Sciences

“Drones collect data that other 
sensors can’t access, which, 
combined with the drone video 
platform, allows customers 
apply analytics in real-time and 
uncover trends they weren’t 
aware of before.”
Chris Keon,  
CEO, Synergistic Solutions International 



Page 6August 2019

AT&T 10x Case Study: Connected drones reduce cost and environmental impact of water tank inspections 

¬ÈÆÇ´¼Á´µ¼¿¼ÇÌ�¢ÀÃ´¶Ç��­´¾¸Á�¹ÂÅ�ºÅ´ÁÇ¸·��Ê´Ç¸Å�Ç´Á¾Æ�Âæ¸Å�ÂÃÃÂÅÇÈÁ¼ÇÌ�¹ÂÅ�
Ç¸¶»�¸Á´µ¿¸·�¸ï¶¼¸Á¶Ì
We see them in rural towns and in our suburban neighborhoods: water tanks are so commonplace and taken for 

granted that they almost become invisible. Combined with the pipes connecting them, they are the backbone of the of 

the U.S. water infrastructure, with over 115,000 dotted across the country.7 

Water tanks are critical infrastructure, but their maintenance and upkeep can be expensive, dangerous and 

¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿¿Ì�Ê´ÆÇ¸¹È¿���ÅÂÁ¸Æ�´Á·�«¨¯Æ��Ã´¼Å¸·�Ê¼Ç»�Æ¸¶ÈÅ¸�¶ÂÁÁ¸¶Ç¼É¼ÇÌ��¶Å¸´Ç¸�´Á�¸æ¸¶Ç¼É¸�´¿Ç¸ÅÁ´Ç¼É¸�ÇÂ�Ç»¸�

traditional way of doing inspections. If just 10% of water tank inspections transitioned to this method, 2,300 inspections 

each year would achieve water savings of over 1 billion gallons of water and GHG emissions reductions of nearly 2,0008 
metric tons of CO2e annually. Utilities could also save around $12 million and nearly 300,000 hours of out-of-service 

time per year. This is equivalent to:

Taking almost 430 
¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·

Not burning almost 225,000
 gallons of gasoline

¬Ê¼Ç¶»¼Áº�´¿ÀÂÆÇ�67,000 
incandescent bulbs to LEDs9

oror 9 

7  “SDWIS Federal Reports Advanced Search,” U.S. Environmental Protection Agency, August 16, 2019, https://ofmpub.epa.gov/apex/sfdw/f?p=108:1:::NO:1::.
8 115,818 sites* 10% * per site emission reduction calculation of 0.17 metric tons of CO2e = 1,993
9  “Greenhouse Gas Equivalency Calculator,” U.S. Environmental Protection Agency, August 16, 2019, https://www.epa.gov/energy/greenhouse-gas-

equivalencies-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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AT&T 10x Case Study: Connected drones reduce cost and environmental impact of water tank inspections 

The cost, emissions, time, and water savings described in this case study are 
a result of changes to the water tank inspection and maintenance practices 
supported by drone and ROV technology and AT&T IoT connectivity.

Attribution of Impacts

­»¸�·ÅÂÁ¸�ÀÂÁ¼ÇÂÅ¼Áº�´Á·�Æ¶´ÁÁ¼Áº�ÆÌÆÇ¸À�¸Á´µ¿¸Æ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�
¼ÁÆÃ¸¶Ç¼ÂÁ�Â¹�Ê´Ç¸Å�Ç´Á¾Æ��´ÉÂ¼·Æ�Ç»¸�Á¸¸·�ÇÂ�·Å´¼Á�´Á·�Å¸è¿¿�Ç»¸�Ê´Ç¸Å�
tank, and thus reduces the energy, water, and time used for inspecting and 
maintaining the water tanks.

There are also reduced emissions from delivery and water supply 
infrastructure as smaller vehicles and less pumping equipment is required.

The inspection company may also have lower insurance costs.

©Å¼À´ÅÌ��æ¸¶ÇÆ

 ¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

Applying the 10x carbon impact methodology 

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��¬«�¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�

AT&T’s technology. The details of the methodology can be found on the AT&T 10x website. The table below summarizes 

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

AT&T connectivity enables the inspection of water tanks using drones and 
«¨¯Æ��­»¼Æ�ÃÅÂÉ¼·¸Æ�´�ÀÂÅ¸�¸Á¸ÅºÌ�´Á·�Ç¼À¸�¸ï¶¼¸ÁÇ�À¸Ç»Â·�ÇÂ�¼ÁÆÃ¸¶Ç�
Ç»¸�Ç´Á¾Æ�µÌ�´ÉÂ¼·¼Áº�Ç»¸�Á¸¸·�ÇÂ�·Å´¼Á�´Á·�Å¸è¿¿�Ç»¸�Ê´Ç¸Å�Ç´Á¾�¹ÂÅ�¸´¶»�
inspection. It also reduces the number of times the inspection team has 
to travel to the water tank and it avoids the need to transport heavy 
¸ÄÈ¼ÃÀ¸ÁÇ��¼�̧ ��Æ¶´æÂ¿·¼Áº�ÂÅ�¶»¸ÅÅÌ�Ã¼¶¾¸ÅÆ��ÇÂ�Ç»¸�Æ¼Ç¸��¬¼À¼¿´Å¿Ì��ÈÆ¼Áº�
·ÅÂÁ¸Æ�´Á·�«¨¯Æ�¸Á´µ¿¸Æ�Ê´Ç¸Å�Ç´Á¾�À´¼ÁÇ¸Á´Á¶¸�ÂÃ¸Å´ÇÂÅÆ�ÇÂ�èË�¼ÆÆÈ¸Æ��
such as a lost plug in a pipe, in a quick and less disruptive manner. 

Real-time scanning data and live video is sent via AT&T’s network to enable 
faster inspection. 

This case study focuses on the cost, water and energy savings resulting 
from the implementation of drone and ROV inspection methods at water 
tank sites, and the GHG impact associated with these savings.

Using drones and ROVs to inspect water tanks reduces the cost, emissions, 
time and water loss associated with the traditional method of inspecting 
water tanks.

­»¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�´Á·�èÁ´Á¶¼´¿�µ¸Á¸èÇÆ�´Å¼Æ¼Áº�¹ÅÂÀ�Ç»¼Æ�´ÃÃÅÂ´¶»�
enabled by AT&T connectivity could encourage widespread adoption of 
improved water tank maintenance and management, thus delivering 
Æ¶´¿´µ¿¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�µ¸Á¸èÇÆ�

Description of the 
Enabling Technology

Impact Category

Materiality
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AT&T 10x Case Study: Connected drones reduce cost and environmental impact of water tank inspections 

There are also reduced emissions from delivery and water supply 
infrastructure as smaller vehicles and less pumping equipment is required.

«¸µÂÈÁ·��æ¸¶ÇÆ

This technology does not appear to create other outsized or irreparable 
environmental or social impacts.

­Å´·¸�¨æÆ�ÂÅ� 
§¸º´Ç¼É¸��æ¸¶ÇÆ

The embodied and in-use carbon emissions of the drones and ROVs, which 
will be minimal compared with the emissions reductions.

Carbon Burden  
from the Enabling 
Technology

The scope for this case study covers the comparison between the use of 
drones and ROVs to inspect a water tank and the traditional water tank 
inspection method, which involves draining the tank. The case study also 
´ÆÆ¸ÆÆ¸Æ�Ç»¸�¼ÀÃ´¶ÇÆ�Â¹�ÈÆ¼Áº�·ÅÂÁ¸Æ�ÇÂ�èË�ÆÃ¸¶¼è¶�Ê´Ç¸Å�Ç´Á¾�¼ÆÆÈ¸Æ�
compared to traditional repair methods.

Savings were calculated on a yearly basis, even though inspections only 
occur every 3 to 5 years.

The functional unit for the carbon emissions reduction is metric tons CO2e 
per tank per year. The functional unit for water reduction is U.S. gallons of 
water used per tank per year. The functional unit for cost savings is U.S. 
dollars per tank per year.

The GHG emissions reductions were calculated by comparing the 
emissions associated with the traditional water tank inspection method 
and the drone-enabled inspection method.

For the traditional method of inspection, the carbon emissions were 
¶´¿¶È¿´Ç¸·�¹ÂÅ�Ç»¸�ÇÅ´ÁÆÃÂÅÇ´Ç¼ÂÁ�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ�´Á·�ÆÇ´æ�ÇÂ�´Á·�¹ÅÂÀ�Ç»¸�
water tank site and the draining and re-supplying of water to the water 
tank. This was then compared to the emissions associated with the drone/
«¨¯�¼ÁÆÃ¸¶Ç¼ÂÁ�À¸Ç»Â·��Ê»¼¶»�¼ÁÉÂ¿É¸·�¿¸ÆÆ�ÇÅ´ÁÆÃÂÅÇ´Ç¼ÂÁ�Â¹�ÆÇ´æ�ÇÂ�Ç»¸�
water tank sites and no requirement to drain or re-supply the tank with 
water but included the emissions from the use of the drones and ROVs 
during the time of inspection. 

The GHG emission reductions were also calculated for comparing the 
ÈÆ¸�Â¹�´Á�«¨¯�´º´¼ÁÆÇ�´�ÇÅ´·¼Ç¼ÂÁ´¿�À¸Ç»Â·�Â¹�èÁ·¼Áº�´�¿ÂÆÇ�Ã¿Èº���ÂÅ�
the traditional method of solving a lost plug, the carbon emissions are 
calculated by estimating the emissions from the heavy equipment used to 
dig to the pipe, as well as create and weld a hole in the pipe. This was then 
¶ÂÀÃ´Å¸·�ÇÂ�Ç»¸�¸À¼ÆÆ¼ÂÁÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�ÈÆ¼Áº�´Á�«¨¯�ÇÂ�èË�Ç»¸�¼ÆÆÈ¸��
which required only digging one hole and welding it back together. 

 Scope

Timeframe

Functional Unit

Methodology
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•  The embodied emissions of the drone and ROV devices, as well as 
emissions related to data communication processing.

• Average capacity of a water tank: 500,000 gallons of water

• ­¼À¸�ÇÂ�Å¸è¿¿�Ê´Ç¸Å�Ç´Á¾��"�»ÂÈÅÆ

• Height of water tank: 300 feet or 100 meters

• Price of water: $3.70 per 1,000 gallons

• Cost of traditional inspection method per tank: $10,000

• Cost of drone inspection method per tank: $5,000

•  Frequency of water tank inspections: between 3 and 5 years. Assumptions 
for example utility were 3 years based on county data. Extrapolated 
assumptions used 5 years for most conservative calculation.

• Average distance from nearest town to water tanks: 31.4 miles

• Approximate power rating of water pump: 120kW

• Approximate power consumption of ROV: 0.18kW

• Use of ROV for inspection: 11.5 hours

• Approximate power consumption of drone: 3kW

• Use of drone for inspection: 1 hour

• §ÈÀµ¸Å�Â¹�»Â¿¸Æ�Å¸ÄÈ¼Å¸·�ÇÂ�èÁ·�¿ÂÆÇ�Ã¿Èº�ÈÆ¼Áº�ÇÅ´·¼Ç¼ÂÁ´¿�À¸Ç»Â·��!"

• §ÈÀµ¸Å�Â¹�»Â¿¸Æ�Å¸ÄÈ¼Å¸·�ÇÂ�èÁ·�¿ÂÆÇ�Ã¿Èº�ÈÆ¼Áº�«¨¯���

•  Water tank data during interviews with several water utilities across the U.S.

•  Pump data. Example data retrieved from https://product-selection.
grundfos.com

•  Drone data. Example data retrieved from https://www.dji.com/uk/
matrice-200-series/info

•  ROV data. Example data retrieved from http://download.videoray.com/
documentation/mss/html_defender/equip_connections.html

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

• DEFRA. Greenhouse gas reporting: conversion factors 2019.

•  Retrieved from https://www.gov.uk/government/publications/
greenhouse-gas-reportingconversion-factors-2019

 Exclusions

Key Assumptions

 Data Sources
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AT&T 10x Case Study: Connected drones reduce cost and environmental impact of water tank inspections 

The result of using drones and ROVs leads to carbon savings of 0.17 tCO2e 
per year for a 500,000 US gallon tank, inspected every 5 years. Extrapolating 
this to 10% of water tanks in the US would lead to savings of 1,993 tCO2e.

Avoiding the need to drain a water tank every 5 years for inspection leads 
to savings of 100,000 gallons per year for every 500,000 US gallon tank.

The carbon savings are relatively low, although there are other 
environmental savings (reduced water wastage) and cost savings. Most of 
the carbon savings are from avoiding the re-supply and pumping of water 
ÇÂ�Å¸è¿¿�Ç»¸�Ç´Á¾Æ�

Carbon Abatement 
Factor

Water Savings Factor

Lessons Learned



AT&T FlexWareSM puts common network functions on one 
device, reducing space, electricity usage, and emissions

AT&T 10x Case Study:



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 

ÇÅ´·¼Ç¼ÂÁ´¿�Á¸ÇÊÂÅ¾Æ��ÆÃ¸¶¼è¶�¹ÈÁ¶Ç¼ÂÁÆ�Å¸ÄÈ¼Å¸�ÆÃ¸¶¼´¿¼Í¸·�»´Å·Ê´Å �̧ 

typically proprietary, ´Á·�ÈÆÈ´¿¿Ì�¹ÅÂÀ�·¼æ¸Å¸ÁÇ�É¸Á·ÂÅÆ��«ÂÈÇ¸ÅÆ��

èÅ¸Ê´¿¿Æ��´Á·�Ê¼·¸�´Å¸´�Á¸ÇÊÂÅ¾��°�§��´¶¶¸¿¸Å´ÇÂÅÆ�¸´¶»�Å¸ÄÈ¼Å¸�

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

Ç¸¶»Á¼¶¼´ÁÆ�ÈÆÈ´¿¿Ì�ÀÈÆÇ�À´¾¸�À´ÁÈ´¿�¶»´Áº¸Æ��µÂË�µÌ�µÂË��Âì¸Á 

across many locations. AT&T FlexWare allows companies to 

·¸Ã¿ÂÌ�´�É´Å¼¸ÇÌ�Â¹�Ç»¸Æ¸�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�º¸Á¸Å´¿�ÃÈÅÃÂÆ¸�

Ã¼¸¶¸�Â¹�»´Å·Ê´Å¸���È¼¿Ç�ÂÁ�Ç»¸�¶ÂÁ¶¸ÃÇ�Â¹�§¸ÇÊÂÅ¾��ÈÁ¶Ç¼ÂÁ�

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. 

­»¼Æ�ÁÂÇ�ÂÁ¿Ì�Æ¼ÀÃ¿¼è¸Æ�´Á·�ÆÇÅ¸´À¿¼Á¸Æ�Á¸ÇÊÂÅ¾�·¸Ã¿ÂÌÀ¸ÁÇ�´Á· 

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

ÃÂÊ¸Å�´Á·�¶ÂÂ¿¼Áº�Å¸ÄÈ¼Å¸À¸ÁÇÆ��´Á·�¼Á¶Å¸´Æ¸�ÂÃ¸Å´Ç¼ÂÁ´¿�¸ï¶¼¸Á¶Ì��

�´Æ¸·�ÂÁ�´É¸Å´º¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼ÁºÆ�´¶»¼¸É¸·�¹ÅÂÀ�ÀÂÉ¼Áº�Ç»Å¸¸ 

applications to one FlexWare device, it is estimated that each 

�¿¸Ë°´Å¸�·¸É¼¶¸�¶´Á�Å¸·È¶¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�µÌ�����Ê´ÇÇÆ��¢¹���!���Â¹�Ç»¸Æ¸ 

·¸É¼¶¸Æ�Ê¸Å¸�ÇÂ�µ¸�¼ÁÆÇ´¿¿¸·�´Á·�Ã¸Å¹ÂÅÀ�Ç»¸�¹ÈÁ¶Ç¼ÂÁÆ�ÃÅ¸É¼ÂÈÆ¿Ì 

Ã¸Å¹ÂÅÀ¸·�µÌ�´�ÅÂÈÇ¸Å��èÅ¸Ê´¿¿��´Á·�°�§�´¶¶¸¿¸Å´ÇÂÅ��Ç»¸�´ÁÁÈ´¿�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�ÊÂÈ¿·�µ¸�´Á�¸ÆÇ¼À´Ç¸·�4 million kWh, 

reducing greenhouse gas (GHG) emissions by over 2,200 metric tons of CO2e. ­»¼Æ�¼Æ�¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�Ç»¸�¸À¼ÆÆ¼ÂÁÆ�

¹ÅÂÀ�ÀÂÅ¸�Ç»´Á�250,000 gallons of gasoline.1

�­�­���Ë��´Æ¸�¬ÇÈ·Ì���­�­��¿¸Ë°´Å¸�ÃÈÇÆ�¶ÂÀÀÂÁ�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�·¸É¼¶¸��Å¸·È¶¼Áº�ÆÃ´¶¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�´Á·�¸À¼ÆÆ¼ÂÁÆ

AT&T 10x Case Study:
AT&T FlexWareSM puts common network functions on one device, reducing space, 
electricity usage, and emissions

AT&T believes technology plays a critical role in reducing carbon emissions. So, we’re using the power 
Â¹�ÂÈÅ�Á¸ÇÊÂÅ¾�ÇÂ�¶Å¸´Ç¸�´�µ¸ÇÇ¸Å��ÀÂÅ¸�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿¿Ì�ÆÈÆÇ´¼Á´µ¿¸�ÊÂÅ¿·��°¸ÔÉ¸�Æ¸Ç�´�ºÂ´¿�ÇÂ�¸Á´µ¿¸�
¶´ÅµÂÁ�Æ´É¼ÁºÆ���Ë�Ç»¸� ¡ �¹ÂÂÇÃÅ¼ÁÇ�Â¹�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�µÌ�Ç»¸�¸Á·�Â¹����!��

­Â�À¸¸Ç�Ç»¼Æ�ºÂ´¿��Ê¸ÔÅ¸�ÊÂÅ¾¼Áº�ÇÂ�À´¾¸�ÂÈÅ�ÂÃ¸Å´Ç¼ÂÁÆ�ÀÂÅ¸�¸ï¶¼¸ÁÇ�´¶ÅÂÆÆ�Ç»¸�¶ÂÀÃ´ÁÌ��°¸ÔÅ¸�´¿ÆÂ�
ÊÂÅ¾¼Áº�Ê¼Ç»�ÂÈÅ�¶ÈÆÇÂÀ¸ÅÆ�´Á·�Ç¸¶»ÁÂ¿ÂºÌ�¸ËÃ¸ÅÇÆ�ÇÂ�¼ÀÃ¿¸À¸ÁÇ�´Á·�Æ¶´¿¸�¶´ÅµÂÁ�Æ´É¼Áº�ÆÂ¿ÈÇ¼ÂÁÆ��
­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�·¼Æ¶ÈÆÆ¸Æ�´Á·�ÄÈ´ÁÇ¼è¸Æ�Ç»¸�¶´ÅµÂÁ�µ¸Á¸èÇÆ�Â¹�ÈÆ¼Áº��­�­�Ç¸¶»ÁÂ¿ÂºÌ�ÇÂ�µÂÂÆÇ�
¸ï¶¼¸Á¶Ì��­»¼Æ�¼Æ�ÂÁ¸�ÆÇÈ·Ì�¼Á�´�Æ¸Å¼¸Æ�Ê¸ÔÅ¸�Æ»´Å¼Áº�´Æ�Ê¸�ÃÅÂºÅ¸ÆÆ�ÇÂÊ´Å·�ÂÈÅ���Ë�ºÂ´¿��

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 
¾¼¿ÂÊ´ÇÇ�»ÂÈÅÆ 

GHG reduction 
equivalent:   

250,000 
gallons of gas1

1�¿¿�¸ÄÈ¼É´¿¸Á¶¼¸Æ�¼Á�Ç»¼Æ�·Â¶ÈÀ¸ÁÇ�´Å¸�¸ÆÇ¼À´Ç¸·�ÈÆ¼Áº�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�ÂÈÇ¿¼Á¸·�µÌ�Ç»¸�®�¬���ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�©ÅÂÇ¸¶Ç¼ÂÁ��º¸Á¶Ì� 
 Å¸¸Á»ÂÈÆ¸� ´Æ��ÄÈ¼É´¿¸Á¶Ì��´¿¶È¿´ÇÂÅ. �§ÂÇ¸��Ç»¸�´É¸Å´º¸�¸ «¢��¸¿¸¶ÇÅ¼¶¼ÇÌ�¹´¶ÇÂÅÆ�»´É¸�µ¸¸Á�ÈÆ¸·�Å´Ç»¸Å�Ç»´Á�Ç»¸�À´Åº¼Á´¿�
�¯�«­�¸¿¸¶ÇÅ¼¶¼ÇÌ�¹´¶ÇÂÅÆ��Ç»¼Æ�µ¸¼Áº�´�ÀÂÅ¸�¶ÂÁÆ¸ÅÉ´Ç¼É¸�¸ÆÇ¼À´Ç¸�Â¹�Ç»¸�Æ´É¼ÁºÆ��

©´º¸��

£ÈÁ¸����%



�­�­���Ë��´Æ¸�¬ÇÈ·Ì���­�­��¿¸Ë°´Å¸�ÃÈÇÆ�¶ÂÀÀÂÁ�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�·¸É¼¶¸��Å¸·È¶¼Áº�ÆÃ´¶¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�´Á·�¸À¼ÆÆ¼ÂÁÆ

The Challenge: Managing distributed network 
equipment requires power and cooling, 
generating GHG emissions

�Æ�¶ÂÀÃ´Á¼¸Æ�µ¸¶ÂÀ¸�ÀÂÅ¸�¹Â¶ÈÆ¸·�ÂÁ�Å¸·È¶¼Áº� ¡ �¸À¼ÆÆ¼ÂÁÆ�

Ç»ÅÂÈº»�¸Á¸ÅºÌ�¸ï¶¼¸Á¶Ì��µÈÆ¼Á¸ÆÆ�¿¸´·¸ÅÆ�´Å¸�¿ÂÂ¾¼Áº�¹ÂÅ�Ê´ÌÆ�ÇÂ�

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

¸Á¸ÅºÌ�¶ÂÆÇ�¼Æ�¼Á�Ç»¸¼Å�Á¸ÇÊÂÅ¾�¸ÄÈ¼ÃÀ¸ÁÇ��¹Å¸ÄÈ¸ÁÇ¿Ì�Ê¼Ç»�´�Ê¼·¸�

¶Â¿¿¸¶Ç¼ÂÁ�Â¹�·¼æ¸Å¸ÁÇ�ÇÌÃ¸Æ�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ�Ã¸Å¹ÂÅÀ¼Áº�ÈÁ¼ÄÈ¸�

¶Å¼Ç¼¶´¿�¹ÈÁ¶Ç¼ÂÁÆ��¢Á�´··¼Ç¼ÂÁ�ÇÂ�Ç»¸�¶ÂÆÇÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�ÅÈÁÁ¼Áº�

Ç»¸Æ¸�Ã¼¸¶¸Æ�Â¹�»´Å·Ê´Å¸��Ç»¸Å¸�¼Æ�´¿ÆÂ�Ç»¸�¶ÂÆÇ�´Á·�¸À¼ÆÆ¼ÂÁÆ�

´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ¸·�ÇÂ�¾¸¸Ã�Ç»¸�¸ÄÈ¼ÃÀ¸ÁÇ�¶ÂÂ¿��¬Â��¼Á�´··¼Ç¼ÂÁ�ÇÂ�Ç»¸�¼Á»¸Å¸ÁÇ�¶»´¿¿¸Áº¸Æ�Â¹�À´Á´º¼Áº�

Ç»¼Æ�·¼É¸ÅÆ¸�Æ¸Ç�Â¹�¸ÄÈ¼ÃÀ¸ÁÇ��Ç»¼Æ�ÇÅ´·¼Ç¼ÂÁ´¿�Æ¸ÇÈÃ�´¿ÆÂ�´··Æ�ÇÂ�Ç»¸�¸Á¸ÅºÌ�ÈÆ´º¸���´Á·� ¡ �¸À¼ÆÆ¼ÂÁÆ���Â¹�´�¶ÂÀÃ´ÁÌ�

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

�­�­��¿¸Ë°´Å¸�´¿¿ÂÊÆ�µÈÆ¼Á¸ÆÆ¸Æ�ÇÂ�·¸Ã¿ÂÌ�ÀÈ¿Ç¼Ã¿¸�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�´�Æ¼Áº¿¸�·¸É¼¶¸�Ê»¼¿¸�Å¸Ã¿´¶¼Áº�ÇÅ´·¼Ç¼ÂÁ´¿�

ÃÈÅÃÂÆ¸�µÈ¼¿Ç�»´Å·Ê´Å¸��­»¸�ÆÂ¿ÈÇ¼ÂÁ�ÈÆ¸Æ�´�Æ¼Áº¿¸�ÆÂìÊ´Å¸�¶ÂÁÇÅÂ¿¿¸·�·¸É¼¶¸�ÇÂ�Ã¸Å¹ÂÅÀ�ÀÈ¿Ç¼Ã¿¸�É¼ÅÇÈ´¿�¹ÈÁ¶Ç¼ÂÁÆ�

Ç»´Ç�ÊÂÈ¿·�ÂÇ»¸ÅÊ¼Æ¸�Å¸ÄÈ¼Å¸�Æ¸Ã´Å´Ç¸�ÇÅ´·¼Ç¼ÂÁ´¿�»´Å·Ê´Å¸�·¸É¼¶¸Æ��­Å´·¼Ç¼ÂÁ´¿�Æ¸ÅÉ¼¶¸Æ�À´Á´º¸�À´ÁÌ�¼Á·¼É¼·È´¿�

´ÃÃ¿¼´Á¶¸Æ��¸´¶»�Ê¼Ç»�¼ÇÆ�ÂÊÁ�ÆÂìÊ´Å¸��´Á·�Ç»¸Ì�Ã¸Å¹ÂÅÀ�´�ÆÃ¸¶¼è¶�

¹ÈÁ¶Ç¼ÂÁ�¿¼¾¸�´�ÅÂÈÇ¸Å�·Â¸Æ��¢Á�¶ÂÁÇÅ´ÆÇ��Ç»¸�ÆÇ´Á·´Å·��­�­��¿¸Ë°´Å¸� 

device replaces the traditional appliance and supports up to three 

É¼ÅÇÈ´¿�Æ¸ÅÉ¼¶¸Æ��Ê»¼¶»�ÊÂÈ¿·�ÁÂÅÀ´¿¿Ì�Å¸ÄÈ¼Å¸�Æ¸É¸Å´¿�¼Á·¼É¼·È´¿�

hardware devices. 

These virtual managed services streamline the service assurance 

´Á·�´É´¼¿´µ¼¿¼ÇÌ�ÃÅÂ¶¸ÆÆ�µÌ�Ã¸Å¹ÂÅÀ¼Áº�ÀÈ¿Ç¼Ã¿¸�É¼ÅÇÈ´¿�¹ÈÁ¶Ç¼ÂÁÆ�

��ÆÈ¶»�´Æ�ÅÂÈÇ¼Áº��èÅ¸Ê´¿¿�ÃÅÂÇ¸¶Ç¼ÂÁ��´Á·�°�§�´¶¶¸¿¸Å´Ç¼ÂÁ���ÂÁ�

Ç»¸�·¸É¼¶¸���¸¶´ÈÆ¸�Ç»¸�Æ¸ÅÉ¼¶¸�Å¸·È¶¸Æ�Ç»¸�ÁÈÀµ¸Å�Â¹�Ã»ÌÆ¼¶´¿�

proprietary appliances, it can help customers reduce data center 

´Á·�¸ÄÈ¼ÃÀ¸ÁÇ�ÆÃ´¶¸��Ê»¼¶»�»¸¿ÃÆ�Å¸·È¶¸�À´¼ÁÇ¸Á´Á¶¸�´Á·�¸Á¸ÅºÌ�

¶ÂÆÇÆ�´Æ�Ê¸¿¿�´Æ�Ç»¸�¶´ÅµÂÁ�¹ÂÂÇÃÅ¼ÁÇ��¢Á�´··¼Ç¼ÂÁ�ÇÂ�Ç»¸�¸Á¸ÅºÌ�

Æ´É¼ÁºÆ�ÃÂÇ¸ÁÇ¼´¿�¹ÅÂÀ��­�­��¿¸Ë°´Å¸��businesses can  

´¿ÆÂ�Å¸¶ÂºÁ¼Í¸�ÂÇ»¸Å�¶Å¼Ç¼¶´¿�µ¸Á¸èÇÆ�

                     Speed ��ªÈ¼¶¾¿Ì�·¸Ã¿ÂÌ�´Á·�¶ÂÁèºÈÅ¸ 

              Simplicity ���§¸ÇÊÂÅ¾�¼Á¹Å´ÆÇÅÈ¶ÇÈÅ¸�´Á·�À´Á´º¸À¸ÁÇ

�ÂÆÇ�¸ï¶¼¸Á¶¼¸Æ ����ÂÀÃ¸Ç¼Ç¼É¸�ÇÂÇ´¿�¶ÂÆÇ�Â¹�ÂÊÁ¸ÅÆ»¼Ã�

              Reliability ��«¸·ÈÁ·´Á¶Ì�´Á·�Æ¸¶ÈÅ¼ÇÌ�ÂÃÇ¼ÂÁÆ 

      Customizable ��¦¼Ë�´Á·�À´Ç¶»�¿Â¶´Ç¼ÂÁÆ�Ê¼Ç»�ÆÂ¿ÈÇ¼ÂÁÆ�� 

����������������������������������������� Ã¿´Ç¹ÂÅÀÆ��´Á·�·¸É¼¶¸Æ 

                 Scalable ����ÈÇÈÅ¸�Å¸´·Ì�ÌÂÈÅ�¼ÁÉ¸ÆÇÀ¸ÁÇ�´Æ� 

your business evolves

  Challenges of a traditional    
  network: 

���������¼æ¸Å¸ÁÇ�Ã¿´Ç¹ÂÅÀÆ�¼Á¶Å¸´Æ¸�
complexity

    •  Updates can be slow and costly

    •  Hidden energy usage

Router Firewall

AT&T FlexWare

WAN
Accelerator

Taking almost 475�¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·

or

§ÂÇ�µÈÅÁ¼Áº�ÀÂÅ¸�Ç»´Á�250,000 
gallons of gasoline

or

¬Ê¼Ç¶»¼Áº�´¿ÀÂÆÇ�85,000 
incandescent bulbs to LEDs

©´º¸��£ÈÁ¸����%



�­�­���Ë��´Æ¸�¬ÇÈ·Ì���­�­��¿¸Ë°´Å¸�ÃÈÇÆ�¶ÂÀÀÂÁ�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�·¸É¼¶¸��Å¸·È¶¼Áº�ÆÃ´¶¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�´Á·�¸À¼ÆÆ¼ÂÁÆ

Customer Impact: AT&T FlexWare ÃÅÂÉ¼·¸Æ�µ¸Á¸èÇÆ�´¶ÅÂÆÆ�¼Á·ÈÆÇÅ¼¸Æ

¦´ÁÌ��ÂÅÇÈÁ¸�!���¶ÂÀÃ´Á¼¸Æ�´Å¸�µ¸º¼ÁÁ¼Áº�ÇÂ�¸ËÃ´Á·�Ç»¸¼Å�ÈÆ¸�Â¹�Ç»¸��¿¸Ë°´Å¸�¸ÄÈ¼ÃÀ¸ÁÇ�´Æ�Ç»¸Ì�µ¸º¼Á�ÇÂ�Å¸´¿¼Í¸�Ç»¸�

µ¸Á¸èÇÆ���ÅÂÀ�¼ÁÆÈÅ´Á¶¸�´Á·�´ÃÃ´Å¸¿�¶ÂÀÃ´Á¼¸Æ�ÇÂ�À´ÁÈ¹´¶ÇÈÅ¸ÅÆ�´Á·�ÀÈÁ¼¶¼Ã´¿¼Ç¼¸Æ���­�­�¶ÈÆÇÂÀ¸ÅÆ�´Å¸�µ¸º¼ÁÁ¼Áº�

ÇÂ�´·ÂÃÇ��¿¸Ë°´Å¸�ÇÂ�ÀÂ·¸ÅÁ¼Í¸�Ç»¸¼Å�Á¸ÇÊÂÅ¾Æ���¿¸Ë°´Å¸�¼Æ�ÁÂÊ�´É´¼¿´µ¿¸�¼Á�ÂÉ¸Å�����¶ÂÈÁÇÅ¼¸Æ�´Á·�Ç¸ÅÅ¼ÇÂÅ¼¸Æ��´Á·�´Æ�

�­�­��¿¸Ë°´Å¸�¸ÉÂ¿É¸Æ�ÇÂ�´¶¶ÂÀÀÂ·´Ç¸�ÀÂÅ¸�ÇÌÃ¸Æ�Â¹�Æ¸ÅÉ¼¶¸Æ��Ê¸�¸ËÃ¸¶Ç�·¸À´Á·�¹ÂÅ�Ç»¸�ÆÂ¿ÈÇ¼ÂÁ�ÇÂ�ºÅÂÊ�

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

­»¸�µ¸Á¸èÇÆ�Â¹�Ç»¸�ÆÌÆÇ¸À�´¿ÆÂ�ÇÅ´ÁÆ¿´Ç¸�¼ÁÇÂ�Å¸·È¶Ç¼ÂÁ�Â¹�¸ÁÉ¼ÅÂÁÀ¸ÁÇ´¿�¼ÀÃ´¶Ç��°ÂÅ¾¼Áº�Ê¼Ç»��´ÅµÂÁ�­ÅÈÆÇ��´�¿¸´·¼Áº�

ÁÂÁ�ºÂÉ¸ÅÁÀ¸ÁÇ�ÂÅº´Á¼Í´Ç¼ÂÁ�Ê¼Ç»�¸ËÇ¸ÁÆ¼É¸�¸ËÃ¸Å¼¸Á¶¸�¼Á� ¡ �À¸´ÆÈÅ¸À¸ÁÇ��Ê¸ÔÉ¸�ÈÆ¸·�´É¸Å´º¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�

Â¹�ÇÅ´·¼Ç¼ÂÁ´¿�Á¸ÇÊÂÅ¾�¸ÄÈ¼ÃÀ¸ÁÇ���ÅÂÈÇ¸ÅÆ��èÅ¸Ê´¿¿Æ��´Á·�°�§�´¶¶¸¿¸Å´ÇÂÅÆ���´Á·�¶ÂÀÃ´Å¸·�Ç»¸À�ÇÂ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�

ÈÆ´º¸�Â¹�Ç»¸��­�­��¿¸Ë°´Å¸�·¸É¼¶¸��

It is estimated that each AT&T FlexWare device can reduce electricity by 130 watts���Æ�´Á�¸Ë´ÀÃ¿¸��¼¹��­�­�¶ÈÆÇÂÀ¸ÅÆ�

Ê¸Å¸�ÇÂ�ÈÆ¸���!����¿¸Ë°´Å¸�·¸É¼¶¸Æ�ÇÂ�Ã¸Å¹ÂÅÀ�Ç»¸�¹ÈÁ¶Ç¼ÂÁÆ�ÃÅ¸É¼ÂÈÆ¿Ì�Ã¸Å¹ÂÅÀ¸·�µÌ�´�ÅÂÈÇ¸Å��èÅ¸Ê´¿¿��´Á·�°�§�

accelerator, annual energy savings would be an estimated 4 million kWh, generating over 2,200 metric tons�Â¹�

ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��¸À¼ÆÆ¼ÂÁÆ��­»¼Æ�¼Æ�¸ÄÈ¼É´¿¸ÁÇ�ÇÂ�

©´º¸� 

Taking almost 475 
¶´ÅÆ�Âæ�Ç»¸�ÅÂ´·

§ÂÇ�µÈÅÁ¼Áº�ÀÂÅ¸�Ç»´Á�
250,000 gallons of gasoline

¬Ê¼Ç¶»¼Áº�´¿ÀÂÆÇ�85,000 
incandescent bulbs to LEDs

oror

£ÈÁ¸����%



��� �­»¸�¶´ÅµÂÁ�Æ´É¼ÁºÆ�·¸Æ¶Å¼µ¸·�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì�´Å¸�´�Å¸ÆÈ¿Ç�Â¹�Ç»¸��­�­� 
ÆÂìÊ´Å¸�¶ÂÁÇÅÂ¿¿¸·��¿¸Ë°´Å¸�·¸É¼¶¸�Âæ¸Å¼Áº�Ç»¸�Æ´À¸�¹ÈÁ¶Ç¼ÂÁ´¿¼ÇÌ�´Æ� 
ÀÈ¿Ç¼Ã¿¸�ÃÈÅÃÂÆ¸�µÈ¼¿Ç�»´Å·Ê´Å¸�·¸É¼¶¸Æ��

  Attribution of Impacts

�­�­���Ë��´Æ¸�¬ÇÈ·Ì���­�­��¿¸Ë°´Å¸�ÃÈÇÆ�¶ÂÀÀÂÁ�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�·¸É¼¶¸��Å¸·È¶¼Áº�ÆÃ´¶¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�´Á·�¸À¼ÆÆ¼ÂÁÆ

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

��� �®Æ¼Áº�ÂÁ¸�·¸É¼¶¸�Å´Ç»¸Å�Ç»´Á�ÀÈ¿Ç¼Ã¿¸�·¸É¼¶¸Æ�ÇÂ�Ã¸Å¹ÂÅÀ�Ç»¸�Æ´À¸� 
¹ÈÁ¶Ç¼ÂÁÆ�¿ÂÊ¸ÅÆ�¶ÂÂ¿¼Áº�Å¸ÄÈ¼Å¸À¸ÁÇÆ�´Á·�´¿ÆÂ�Å¸·È¶¸Æ�Ç»¸�·¸À´Á·�¹ÂÅ� 
Ç»¸�ÃÅÂ·È¶Ç¼ÂÁ�Â¹�ÀÈ¿Ç¼Ã¿¸�ÃÈÅÃÂÆ¸�µÈ¼¿Ç�·¸É¼¶¸Æ�´Á·�Ç»¸�´ÆÆÂ¶¼´Ç¸·� 
embodied carbon emissions.

    §ÂÁ¸�¼·¸ÁÇ¼è¸·��

    ¬¸ÅÉ¸Å�É¼ÅÇÈ´¿¼Í´Ç¼ÂÁ�Å¸¿¼¸Æ�ÂÁ�¶¿ÂÈ·�¶ÂÀÃÈÇ¼Áº�ÇÂ�ÈÃ·´Ç¸�¼ÁÆÇ´¿¿�ÆÂìÊ´Å¸�� 
Ê»¼¶»�»´Æ�¼ÇÆ�ÂÊÁ�¸¿¸¶ÇÅ¼¶¼ÇÌ�·¸À´Á·Æ�Ç»´Ç�´Å¸�·¼ï¶È¿Ç�ÇÂ�´ÇÇÅ¼µÈÇ¸�ÇÂ� 
individual users.

    ­»¸�¶´ÅµÂÁ�¹ÅÂÀ�Ç»¸�¸Á´µ¿¼Áº�Ç¸¶»ÁÂ¿ÂºÌ�¼Æ�Ç»¸�¸ÀµÂ·¼¸·�´Á·�¼Á�ÈÆ¸�Ã»´Æ¸�
carbon associated with the AT&T FlexWare device. 

  ©Å¼À´ÅÌ��æ¸¶ÇÆ

  ¬¸¶ÂÁ·´ÅÌ��æ¸¶ÇÆ

  «¸µÂÈÁ·��æ¸¶ÇÆ

  ­Å´·¸�¨æÆ�ÂÅ� 
§¸º´Ç¼É¸��æ¸¶ÇÆ

  Carbon Burden  
from the Enabling 
Technology

©´º¸�!

Applying the 10x Carbon Impact Methodology 

�´ÅµÂÁ�­ÅÈÆÇ�´Á·��ÈÆ¼Á¸ÆÆ�¹ÂÅ�¬Â¶¼´¿�«¸ÆÃÂÁÆ¼µ¼¿¼ÇÌ���¬«���ÇÊÂ�¿¸´·¼Áº�ÁÂÁ�ºÂÉ¸ÅÁÀ¸ÁÇ�ÂÅº´Á¼Í´Ç¼ÂÁÆ�Ê¼Ç»�¸ËÇ¸ÁÆ¼É¸�

¸ËÃ¸Å¼¸Á¶¸�¼Á� ¡ �À¸´ÆÈÅ¸À¸ÁÇ��¶Â¿¿´µÂÅ´Ç¸·�Ê¼Ç»��­�­�¼Á�Ç»¸�·¸É¸¿ÂÃÀ¸ÁÇ�Â¹�´�À¸Ç»Â·Â¿ÂºÌ�ÇÂ�À¸´ÆÈÅ¸�Ç»¸�¶´ÅµÂÁ�

µ¸Á¸èÇÆ�Â¹�Ç»¼Æ��­�­�Ç¸¶»ÁÂ¿ÂºÌ��­»¸�·¸Ç´¼¿Æ�Â¹�Ç»¸�À¸Ç»Â·Â¿ÂºÌ�¶´Á�µ¸�¹ÂÈÁ·�ÂÁ�Ç»¸��­�­�10x website��­»¸�¹Â¿¿ÂÊ¼Áº�Ç´µ¿¸�

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

   �­»¸��­�­��¿¸Ë°´Å¸�·¸É¼¶¸�¸Á´µ¿¸Æ�Ç»¸�Å¸Ã¿´¶¸À¸ÁÇ�Â¹�ÀÈ¿Ç¼Ã¿¸�ÃÈÅÃÂÆ¸�µÈ¼¿Ç�
»´Å·Ê´Å¸�·¸É¼¶¸Æ�Ê¼Ç»�´�Æ¼Áº¿¸�»´Å·Ê´Å¸�·¸É¼¶¸�¶´Ã´µ¿¸�Â¹�·¸¿¼É¸Å¼Áº�Æ¸É¸Å´¿�
Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�

��� �­»¼Æ�¶´Æ¸�ÆÇÈ·Ì�¹Â¶ÈÆ¸Æ�ÂÁ�Ç»¸�Á¸Ç�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼ÁºÆ�Å¸ÆÈ¿Ç¼Áº�¹ÅÂÀ�ÃÂÊ¸Å¼Áº� 
´Á·�¶ÂÂ¿¼Áº�¹¸Ê¸Å�»´Å·Ê´Å¸�·¸É¼¶¸Æ�´Á·�Ç»¸�ºÅ¸¸Á»ÂÈÆ¸�º´Æ�� ¡ ��¼ÀÃ´¶Ç�
associated with these savings.

    ©¸Å¹ÂÅÀ¼Áº�ÀÈ¿Ç¼Ã¿¸�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�¼Á�´�Æ¼Áº¿¸�·¸É¼¶¸�Å¸·È¶¸Æ�Ç»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ 
¶ÂÁÆÈÀÃÇ¼ÂÁ�Å¸ÄÈ¼Å¸·�¶ÂÀÃ´Å¸·�ÇÂ�´�ÇÅ´·¼Ç¼ÂÁ´¿�Á¸ÇÊÂÅ¾��­»¸� ¡ �¸À¼ÆÆ¼ÂÁÆ�
Å¸·È¶Ç¼ÂÁÆ�Å¸¿´Ç¸�ÇÂ�Ç»¸�ÃÅÂ·È¶Ç¼ÂÁ�Â¹�ºÅ¼·�ÆÈÃÃ¿¼¸·�¸¿¸¶ÇÅ¼¶¼ÇÌ��

  Description of the 
Enabling Technology

 Impact Category

 Materiality

  � �­»¸�Æ¶ÂÃ¸�Â¹�¶´ÅµÂÁ�´µ´Ç¸À¸ÁÇ�¶ÂÉ¸ÅÆ�´Á�¸Ë´ÀÃ¿¸�Â¹� 
��!����¿¸Ë°´Å¸�·¸É¼¶¸Æ�

  � ��´¿¶È¿´Ç¼ÂÁÆ�¸ÆÇ¼À´Ç¸·�Ç»¸�Æ´É¼ÁºÆ�¹ÂÅ�Ç»¸�¶´¿¸Á·´Å�Ì¸´Å����$�

  Scope

 Timeframe

£ÈÁ¸����%



��� �°¸�¸Ë¶¿È·¸·�Ç»¸�¸ÀµÂ·¼¸·�¸À¼ÆÆ¼ÂÁÆ�Â¹�Ç»¸��­�­��¿¸Ë°´Å¸�·¸É¼¶¸�´Á·�Ç»¸�
Å¸Ã¿´¶¸·�·¸É¼¶¸Æ��´Æ�Ê¸¿¿�´Æ�Ç»¸�ÃÂÊ¸Å�Å¸ÄÈ¼Å¸·�ÇÂ�ÅÈÁ�¶¿ÂÈ·�¶ÂÀÃÈÇ¼Áº�Æ¸ÅÉ¼¶¸Æ�

   "�$�¾º��¨�e per device per year

 ����¢ÀÃ¿¸À¸ÁÇ´Ç¼ÂÁ�Â¹��¿¸Ë°´Å¸�Ê¼¿¿�´¿Ê´ÌÆ�Å¸ÆÈ¿Ç�¼Á�Ç»¸�Å¸Ã¿´¶¸À¸ÁÇ�Â¹�Ç»Å¸¸� 
·¸É¼¶¸Æ��ÅÂÈÇ¸Å��èÅ¸Ê´¿¿��´Á·�°�§�´¶¶¸¿¸Å´ÇÂÅ��Ê¼Ç»�´�Æ¼Áº¿¸��¿¸Ë°´Å¸�·¸É¼¶¸�

� ����¸É¼¶¸Æ�´Å¸�¼Á�ÂÃ¸Å´Ç¼ÂÁ�� �»ÂÈÅÆ���"!�·´ÌÆ�Ã¸Å�´ÁÁÈÀ�

� ����¬´É¼ÁºÆ�¹ÅÂÀ�·¸¶Å¸´Æ¸·�¶ÂÂ¿¼Áº�Å¸ÄÈ¼Å¸À¸ÁÇÆ�´Å¸�´ÆÆÈÀ¸·�ÇÂ�µ¸���Y�Â¹�
¶´¿¶È¿´Ç¸·�¸Á¸ÅºÌ�Æ´É¼ÁºÆ��­»¸���Y�¡¯���¸Á¸ÅºÌ�Æ´É¼Áº�èºÈÅ¸�¼Æ�µ´Æ¸·�ÂÁ� 
Ç»¸��¬¡«�����ºÈ¼·¸¿¼Á¸Æ�Ç»´Ç����ÇÂ��!�Ê´ÇÇÆ�Â¹�¶ÂÂ¿¼Áº�¼Æ�Å¸ÄÈ¼Å¸·�ÇÂ�ÂæÆ¸Ç� 
Ç»¸�»¸´Ç�ÂÈÇÃÈÇ�¹ÂÅ�¸É¸ÅÌ�����Ê´ÇÇÆ�ÈÆ¸·�

� ����°¸�»´É¸�´ÆÆÈÀ¸·�Ç»´Ç�Ç»¸�À´½ÂÅ¼ÇÌ�Â¹��¿¸Ë°´Å¸�·¸É¼¶¸Æ�´Å¸�¼ÁÆÇ´¿¿¸·�¼Á�Ç»¸�®�¬�

� ���«¸Ã¿´¶¸·�·¸É¼¶¸�ÆÃ¸¶¼è¶´Ç¼ÂÁÆ�´É´¼¿´µ¿¸�ÂÁ�Å¸ÆÃ¸¶Ç¼É¸�É¸Á·ÂÅÔÆ�Ê¸µÆ¼Ç¸Æ�

� �����©�����À¼ÆÆ¼ÂÁÆ��� ¸Á¸Å´Ç¼ÂÁ�«¸ÆÂÈÅ¶¸�¢ÁÇ¸ºÅ´Ç¸·��´Ç´µ´Æ¸� 
(eGrid ���"���«¸ÇÅ¼¸É¸·�¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�̧ Ã´�ºÂÉ�̧ Á¸ÅºÌ�̧ À¼ÆÆ¼ÂÁÆ� 
º¸Á¸Å´Ç¼ÂÁ�Å¸ÆÂÈÅ¶¸�¼ÁÇ¸ºÅ´Ç¸·�·´Ç´µ´Æ¸�¸ºÅ¼·

� �������«���� Å¸¸Á»ÂÈÆ¸�º´Æ�Å¸ÃÂÅÇ¼Áº��¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����$��«¸ÇÅ¼¸É¸· 
¹ÅÂÀ�»ÇÇÃÆ���ÊÊÊ�ºÂÉ�È¾�ºÂÉ¸ÅÁÀ¸ÁÇ�ÃÈµ¿¼¶´Ç¼ÂÁÆ�ºÅ¸¸Á»ÂÈÆ¸�º´Æ� 
Å¸ÃÂÅÇ¼Áº�¶ÂÁÉ¸ÅÆ¼ÂÁ�¹´¶ÇÂÅÆ����$

  Exclusions

    Carbon Abatement Factor

  Key Assumptions

  Data Sources

�­�­���Ë��´Æ¸�¬ÇÈ·Ì���­�­��¿¸Ë°´Å¸�ÃÈÇÆ�¶ÂÀÀÂÁ�Á¸ÇÊÂÅ¾�¹ÈÁ¶Ç¼ÂÁÆ�ÂÁ�ÂÁ¸�·¸É¼¶¸��Å¸·È¶¼Áº�ÆÃ´¶¸��¸¿¸¶ÇÅ¼¶¼ÇÌ�ÈÆ´º¸�´Á·�¸À¼ÆÆ¼ÂÁÆ

 2�À¸Å¼¶´Á�¬Â¶¼¸ÇÌ�Â¹�¡¸´Ç¼Áº��«¸¹Å¼º¸Å´Ç¼Áº�´Á·��¼Å��ÂÁ·¼Ç¼ÂÁ¼Áº��Áº¼Á¸¸ÅÆ�

Ñ���%��­�­�¢ÁÇ¸¿¿¸¶ÇÈ´¿�©ÅÂÃ¸ÅÇÌ���¿¿�Å¼º»ÇÆ�Å¸Æ¸ÅÉ¸·���­�­���­�­�¿ÂºÂ�´Á·�´¿¿�ÂÇ»¸Å��­�­�À´Å¾Æ�¶ÂÁÇ´¼Á¸·�»¸Å¸¼Á�´Å¸�
ÇÅ´·¸À´Å¾Æ�Â¹��­�­�¢ÁÇ¸¿¿¸¶ÇÈ´¿�©ÅÂÃ¸ÅÇÌ�´Á·�ÂÅ��­�­�´ï¿¼´Ç¸·�¶ÂÀÃ´Á¼¸Æ���¿¿�ÂÇ»¸Å�ÇÅ´·¸À´Å¾Æ�´Å¸�Ç»¸�ÃÅÂÃ¸ÅÇÌ�Â¹�
Ç»¸¼Å�ÂÊÁ¸ÅÆ���¶ÇÈ´¿�Å¸ÆÈ¿ÇÆ�´Á·�ÌÂÈÅ�¸ËÃ¸Å¼¸Á¶¸�À´Ì�É´ÅÌ�¹ÅÂÀ�Ç»ÂÆ¸�·¸Æ¶Å¼µ¸·�¼Á�Ç»¼Æ�¶´Æ¸�ÆÇÈ·Ì��¢Á¹ÂÅÀ´Ç¼ÂÁ�´Á·�
Âæ¸ÅÆ�ÆÈµ½¸¶Ç�ÇÂ�¶»´Áº¸��©¿¸´Æ¸�¶ÂÁÇ´¶Ç�ÌÂÈÅ�Æ´¿¸Æ�Å¸ÃÅ¸Æ¸ÁÇ´Ç¼É¸�¹ÂÅ�´··¼Ç¼ÂÁ´¿�¼Á¹ÂÅÀ´Ç¼ÂÁ���������  #$��!�"�% ©´º¸�"

��� ��ÆÇ¼À´Ç¸·�Æ´É¼ÁºÆ�Ã¸Å�·¸É¼¶¸�Ê¸Å¸�¸ÆÇ¼À´Ç¸·�µ´Æ¸·�ÂÁ�Ç»¸�´É¸Å´º¸�ÃÂÊ¸Å� 
Â¹�´�ÇÌÃ¼¶´¿�ÅÂÈÇ¸Å��èÅ¸Ê´¿¿��´Á·�°�§�´¶¶¸¿¸Å´ÇÂÅ�·¸É¼¶¸Æ�ÂÁ�Ç»¸�À´Å¾¸Ç�´Ç� 
Ç»¸�Ç¼À¸�Â¹�Å¸Æ¸´Å¶»��

� �§¸Ç�Æ´É¼ÁºÆ�Ê¸Å¸�¶´¿¶È¿´Ç¸·�µÌ�ÆÈµÇÅ´¶Ç¼Áº�Ç»¸��¿¸Ë°´Å¸�ÃÂÊ¸Å�Å¸ÄÈ¼Å¸À¸ÁÇÆ�
¹ÅÂÀ�Ç»¸�ÇÂÇ´¿�ÃÂÊ¸Å�Å¸ÄÈ¼Å¸À¸ÁÇÆ�Â¹�Ç»¸�·¸É¼¶¸Æ�¿¼ÆÇ¸·�´µÂÉ¸��µ¸¹ÂÅ¸�´ÃÃ¿Ì¼Áº�
¸Á¸ÅºÌ�Æ´É¼ÁºÆ�´ÆÆÂ¶¼´Ç¸·�Ê¼Ç»�´ÉÂ¼·¸·�¶ÂÂ¿¼Áº�Å¸ÄÈ¼Å¸À¸ÁÇ��¸ÆÇ¼À´Ç¸·�ÇÂ�µ¸� 
´Á�´··¼Ç¼ÂÁ´¿���Y�Â¹�Ç»¸�¸Á¸ÅºÌ�Æ´É¼ÁºÆ�

� �­»¸�¸¿¸¶ÇÅ¼¶¼ÇÌ�Æ´É¼Áº�Ê´Æ�¶ÂÁÉ¸ÅÇ¸·�ÇÂ�´�¶´ÅµÂÁ�Æ´É¼Áº�ÈÆ¼Áº�Ç»¸��©��¸ «¢��
´É¸Å´º¸�¸À¼ÆÆ¼ÂÁ�¹´¶ÇÂÅ�¹ÂÅ�Ç»¸�®¬�Ã¿ÈÆ�ÈÃÆÇÅ¸´À�´Á·�ÇÅ´ÁÆÀ¼ÆÆ¼ÂÁ�´Á·�
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