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INTRODUCTION

Among the most strategic challenges facing business today 
are energy efficiency, big data, and the internet of things—and 
buildings sit squarely at the intersection of all three. It is essential 
to learn how to take all the data and transform it into insights and 
results to improve building performance for owners, managers, 
operators and occupants.

In this guide we'll use the lifecycle of energy data as a framework 
to help you understand what and when data can be collected, 
and how to best evaluate the data for meaningful insights. The 
lifecycle follows through the following path:

• Understanding Where The Data Is Coming From

• Aggregating The Different Data Sources 

• Transforming Data Into Actionable Insights

• Taking Insights-Driven Actions 

• Using Data To Track And Evaluate Results

• Leveraging Energy Insights Beyond Building Management

• 8 Steps To Get Started Today
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Understanding Where
The Data Is Coming From
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It is well established that buildings are the largest energy-consuming sector, 
using over one-third of all final energy, according to the US National Science 
and Technology Council, but performance is improving dramatically thanks to 
investment and innovation in smart grids, eco-efficient materials, and building 
equipment like lighting and HVAC. The U.S. Energy Information Administration 
(EIA) 2016 Commercial Building Energy Consumption Survey (CBECS) showed 
that in total, natural gas and electricity now account for 93% of energy consumed 
within buildings. This rise is likely due to the rise of heat pumps (including ground-
source heat pumps) as heating sources in buildings, as well as the increase of 

electric resistance heating. Yet while total use increased, averaged across all types 
of commercial buildings, total energy consumption declined. To be precise, floor 
space increased by 22%, while energy increased by only 7%. These gains were 
driven by several supportive policy measures implemented since 2003, as well as 
a host of enabling technologies, including integrated lighting, HVAC equipment, 
sensors and controls, and energy analytics and optimization software. This 
shows the opportunity for utilities and energy services companies, as increased 
electrification can potentially make renewable integration, energy storage, and 
demand-side management more effective.
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To seize this strategic opportunity, building-related energy efficiency technologies 
like Building Energy Management (BEMS) systems have attracted over $5.5 billion 
in venture funding since 2000, and large corporations are entering the field in 
force—combining data and equipment to make the entire system more effective. 
As one example, Schneider Electric announced a new Silicon Valley Innovation 
Program to scout and develop startups focused on "applications related to the 
intersection of energy and the Internet of Things." Schneider has already signed 
three partnerships with startups on the U.S. East and West Coasts, including 
Digital Lumens, Planet Ecosystems, and Ohm Connect. Schneider’s move closely 
follows that of GE, which combined its solar, energy storage, lighting, and energy 
management businesses into "Current" in 2015. While its activities have been 
relatively quiet to date, the "startup" within GE did acquire Daintree Networks 
to further support its push into connected energy management devices within 
buildings. Daintree was one of the fastest growing energy management providers 
for commercial buildings, equipping commercial space with wireless lighting 
controllers and thermostats, enabling "BEMS-as-a-service".

In another example, Siemens and IBM announced a partnership to deliver cloud-
based building energy management and data analytics for commercial buildings. 
Siemens will integrate IBM’s software, which includes Internet of Things (IoT) data 
analytics and asset management, into its cloud-based energy and sustainability 
management platform called Advantage Navigator. The goal is to enable facility 
managers to benchmark buildings based on performance, forecast operational 
budgets, and predict potential equipment failures, among other functions. IBM 
added weather monitoring and forecasting by acquiring The Weather Company 
in late January 2016. Thanks to the newly added weather functionalities in IBM’s 
cloud-based platform, Siemens can leverage weather forecasting information to 
better manage systems (e.g. HVAC) within one or several buildings around the 
world. Similarly, IBM and KONE, the giant manufacturer of elevators and escalators, 

have announced a multiyear agreement to use IBM’s Watson IoT cloud platform 
to remotely manage and optimize operations of millions of elevators, escalators, 
doors, and turnstiles in buildings around the world. The goal is to gather user 
data from sensors embedded in KONE’s products and perform analytics on this 
information in order to predict malfunctions, minimize downtime, and improve 
the flow of traffic in buildings.
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Aggregating The Different 
Data Sources

5

eBook / Practical Guide to Transforming Energy Data into Better Buildings



eBook / Practical Guide to Transforming Energy Data into Better Buildings

Aggregating and unifying energy data from various disparate systems is 
a challenging, yet fruitful endeavor if done properly. Today’s energy and 
sustainability landscape has shown the tremendous impact this data can have 
across the enterprise to carry out objectives, such as:

• Management of Energy Consumption and Cost
• Optimization of Energy Procurement Contracts
• Sustainability Reporting
• Market Risk Management
• Renewable and Alternative Energy Deployments
• Compliance with Building Benchmarking Legislation

When asked “How important is it for your firm to improve the following energy 
management processes in the next financial year?” in a 2013 Global Energy 
Leaders survey by independent sustainability analyst, Verdantix, 96% of 
respondents ranked “Energy data collection & reporting” as either “Very Important” 
or “Important”.
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VERDANTIX – URJANET SUPPORTS GROWTH 
OF ENERGY MANAGEMENT ECOSYSTEM

Figure 2. Improving Energy Data Collection And Reporting Is A Priority For Firms

“How important is it for your firm to improve the following energy management
processes in the next financial year?”

Note: data labels are rounded to zero decimal places, percentages less than 5% have been written as numbers
Sources: Verdantix Gloval Energy Leaders Survey 2013 N=250
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However, while organizations see the value in energy data collection, many 
of them find the process difficult and hard to execute. Forty-four percent of 
respondents from a 2016 Urjanet survey said gathering or organizing energy 
consumption and cost data by site and meter was the most inefficient aspect of 
their energy management process. The reality is that two initial barriers stand in 
the way, causing headache for anyone attempting to manage this process.

Lack of Standardization: An organization with locations and buildings across the 
globe means different utilities may be responsible for servicing one organization. 
Because there is no industry-accepted standard across utilities, each provider 
generally operates under their own rules. Data definitions, billing cycles, tariff 
codes, and billing methods can vary from provider to provider. 

Isolated Information: Data required to fuel energy and sustainability program 
activities can often be found in various departments within an organization, from 
accounting to facilities to building management, and everywhere in between. 
Furthermore, it’s likely the data lives within individual systems and sources, 
adding complexity to data gathering endeavors.

The foundation of many energy programs relies on the capture of data from two 
vital sources: utility bills and utility meters. Of course, many advanced energy 
programs incorporate additional data elements, such as weather data, utility 
rates and tariffs, and perhaps other business-specific custom attributes, like 
number of tenants, production output, and others. For the purpose of this section 
of the eBook, we’ll focus on data from utility bills and utility meters.

Data from utility bills and utility meters can be found in various sources and in 
varying formats. Our table below shows the most common sources and collection 
methods typically utilized.
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Where might the data reside? How is it typically collected?

UTILITY BILL DATA

Paper Bill
Utilities most always default to the option of sending a monthly utility bill in the mail 
to their customers. Millions of paper bills are still circulated in the mail each month.

• Manual data entry
• Scanning the paper bill, followed by optical character 

recognition (OCR) technology to translate the 
scanned image

Scanned Image
Physical bills can often be scanned and reproduced in .jpeg, .png, .pdf, and other 
formats for electronic viewing.

• Manual data entry
• OCR technology
• Automated third party data aggregation service

Structured PDF File on Utility’s Website
PDF files generated by the utility can typically be downloaded from the utility’s web-
site or sent via email.

• Downloaded, followed by manual data entry
• Automated third party data aggregation service

HTML Web Pages on Utility’s Website
Sometimes utility bill information may reside directly on the provider’s website.

• Manual data entry
• Automated third party data aggregation service

Electronic Data Interchange (EDI)
Some utility providers will generate invoices in EDI format and post it directly to bill 
payment or other software systems.

• Automatically generated by utility and posted to bill 
payment or other software systems

• Automated third party data aggregation service

Text Files
Utility providers have also been known to offer invoice data by way of .xls or .csv file 
formats.

• Manual data entry
• Automated third party data aggregation service

XML
Though not common, XML file formats have been selected by several utility providers.

• May require internal development resources
• Automated third party data aggregation service

UTILITY INTERVAL
METER DATA

Green Button Connect
Green Button is a utility industry-led effort to provide utility customers with easy and 
secure access to their interval data in a simple and consumer-friendly format.

• Downloaded from utility provider’s website
• Automated third party data aggregation service

Proprietary Utility System
Some utilities have developed their own systems to provide their customers with 
interval data.

• Downloaded from utility provider’s website
• Automated third party data aggregation service

Commercial System
Utilities often purchase commercial systems that not only provide customers with 
interval data, but also turn customer usage data into actionable information.

• Automatic collection by the system
• Automated third party data aggregation service

Submeter
Some companies that wish to monitor specific pieces of equipment or other 
individual loads may utilize submetering for more robust analytics.

• Submeter vendor’s software application

Aggregating energy data is a key function of any energy management program, and ought to be a strategic endeavor for organizations seeking to begin or advance 
their energy programs.



eBook / Practical Guide to Transforming Energy Data into Better Buildings

Transforming Data Into 
Actionable Insights
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Data you’ve aggregated is only worthwhile when it’s transformed into actionable 
insights, which is just information that clearly gives decision makes enough 
insight that present for future actions should be taken.

In order to establish insights, you must first set specific goals. These goals 
should answer questions you have, whether that’s cost reduction, sustainability, 
financial planning, or tenant comfort. Different company roles will look to their 
own metrics to answer their role-related questions. You also need to establish 
specific metric values and benchmarks, which determine if a metric’s value is 
meaningful, and decide if the insight is worth tracking. A good question to ask is 
if the metric was at a certain level, how’s it going to impact your decision making 
and actions. An unclear answer probably means this isn’t an important insight 
but rather an interesting fact.

Once you know what’s important, it’s time to visualize those insights. Data 
visualization is a quick way to convey concepts in a universal manner, and 
because of how the human brain processes information, using charts or graphs to 
visualize complex data is easier than trying to decipher spreadsheets or reports. 
Data visualization enables decision makers to better see and grasp difficult 
concepts or identify new patterns. With data management, data visualization 
also helps:
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When it’s time to deliver your insights, keep these 5 essentials in mind:

1. Meet the need for speed. Insights are most powerful when they’re based 
on real-time data and can be acted upon quickly, implying that the results of 
decisions can also be tracked in a timely manner.

2. Understand the data. To ensure data is used in the right context once 
turned into insights, the proper domain expertise needs to be in place. 
Also be sure those analyzing the data have a deep understanding of where 
the data comes from, what audience will be consuming it, and how said 
audience will be interpreting the information.

3. Address data quality. Data is jeopardized if it’s not accurate and timely. 
Insights are only proven valuable if the data quality is assured. To address 
this issue, companies need to have a data governance or information 
management process in place to ensure the data is clean. Have a proactive 
method to address data quality issues so problems won’t arise later.

4. Display meaningful results. This is the least technical, but maybe the most 
difficult part because it has everything to do with human interaction. The 
trick to doing it right is knowing your audience, effectively grouping data 
together, and delivering just enough information that provides a complete 
picture, without overwhelming the user. 

5. Deal with outliers. Graphical visualizations make it easy to see outliers if 
the visualization is done well. Sometimes that means creating a chart just 
for the outliers. But be careful to understand the data behind the outliers 
before taking action, as the outliers may be part of a large, one-time event or 
a data error.

11
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Taking Insights- 
Driven Actions 
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When decision makers understand how their buildings are using energy and 
can predict the savings that will result from upgrades, they’ll make smarter 
investments, design better policies, and implement more effective energy 
efficiency programs. 

Utility and maintenance costs are typically the largest cost components of a 
facility operations budget, so those investments can pay off quickly. But energy 
costs still represent just a fraction of total spend for a building owner, hovering 
around $3/m2 for a typical commercial building in the U.S., a small component 
of the "3-30-300” ($3/ft2 spent on energy, $30/ft2 on facilities, and $300/ft2 on 
human capital).

In fact, today’s best-case new buildings achieve near zero net energy use—such 
as The Edge, the new office building developed by OVG real estate for Deloitte in 

Amsterdam. But some of the same technologies that address energy use can 
also help drive up rental income, or even add to top-line revenue of tenants within 
buildings; energy pales in comparison to rental income gains in the property 
market. Landlords and facility managers can do this through leveraging IoT 
devices in their buildings, from productivity sensors in offices to location mapping 
for retail stores. Retail, in particular, is arguably the most experimental building 
segment, with players testing technologies that can extract more revenue from 
their building assets.

Advanced indoor sensing (AIS) is comprised of a diverse toolkit of capabilities 
and technologies that can improve energy efficiency on top of BEMS, while also 
addressing operating costs for space and furnishings, and benefiting occupants’ 
wellbeing and productivity. It offers strong potential to drive top-line, operational 
changes rather than responsive, expense-oriented actions. 
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For example, AIS startup Yanzi is working with facilities management specialists 
Coor to make Microsoft’s Nordic offices more energy efficient by studying 
office traffic and utilization patterns. With today’s mobile workforce, rooms and 
sometimes entire floors of office buildings are temporarily vacant. Yanzi uses 
occupancy sensors in rooms and even individual workstations to measure these 
patterns and plan ahead, so that a company can consolidate in-office workers 
to an active floor for a week or just a day, and shut others off entirely—saving 

money and power that would’ve been wasted by lighting and heating unused 
spaces. Other examples include the partnership between Philips and Cisco, who 
aim to lower energy consumption and increase building employees’ productivity 
by managing connected lighting systems, and Herman Miller’s investment into 
startup Robin, to help "the office design & planning process" for better indoor 
office space utilization.
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Using Data To Track And 
Evaluate Results
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DATA TRACKING TO EVALUATE RESULTS 
OF THOSE ACTIONS

As you evaluate results based off actions taken and tracked data, follow the 
ensuing steps.

Step 1: Set Goals
Determine your key performance indicators (KPIs), the key parameters to track. 
Are your key drivers cost ($), demand (kW), or consumption (kWh, therms, gallons, 
etc.)? Are these metrics understood by all stakeholders?
 
[Side] What level of investment are you willing or able to make? If you can make 
larger capital investments, then consider targeted investigations for high users. 
You could contact your utility for a free audit, use site staff, or hire outside help. 
If you can afford operations and maintenance level investments, look at operational 
changes such as improved controls, better scheduling, and engagement of 
building occupants to lower energy use.

Step 2: Assess Your Performance
How are we doing? Compare your buildings or portfolios to others and to each 
other. You can use comparison tools to benchmark your buildings against 
standardized metrics—Energy Star Portfolio Manager is a common one. The 
comparisons can also be done between buildings within your portfolio. Accessing 
your performance may also influence the goals you’ve set.

[Side] Cross-sectional benchmarking is comparing the building to other similar 
buildings (a peer group).

Identify high users and outliers. Be sure to look at both overall energy use as 
well as normalized energy use (this is typically use per square foot but can be 
other metrics).

Look at load shapes and heat maps to identify potential issues to address.

16
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Step 3: Track Progress
Periodically assess your main KPIs. Take a look at the most specific and detailed 
view possible to see the results: BMS field, sub-meter, meter, or whole building. 
Is there a specific part of the load profile to look at for results? Different types of 
actions will correspond to different parts of the curve: plug load (entire curve or 
daytime portion), lighting (daytime or nighttime hours), cooling (typically peak), or 
heating (morning ramp up).
 
Load Profile Diagram
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Determine the most relevant time periods to look at—weekdays vs. weekends, 
specific days like holidays, months, or different seasons.

Compare your performance period to the baseline period while ignoring the 
implementation period. In some cases, the implementation period is short or 
instantaneous, which makes it easy to see immediate results.

 
Whole Building Load Reduction
Longitudinal benchmarking is comparing a building to itself.

Make sure you consider weather dependency in tracking progress (seasonal and/
or day to day). Ideally, you can weather-normalize your results.
 
Look for results through on-going monitoring. The longer the periods to look at, 
the more confident you can be in the results; noise gets filtered out as you have 
more data points contributing to the average. Start small and then widen your 
perspective. You typically need 10% savings to see whole building level results 
across a year.
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Keep in mind other key building parameters that may be changing too, such as 
occupancy or production output. These may have a significant impact.
 
Keep an eye out for portfolio drift, changes over time. For example, look at this 
month’s peak compared to last year. Identifying significant increases can help 
you stop problems quickly.
 
Change in building peak load compared to previous year. (Need LBNL permission 
or another image)

Step 4: Encourage Competition
Setting up competitions between “like” players can motivate occupants and/or 
operators to reduce use. Set a deadline for evaluation to make it concrete. For 
example, make a “lowest peak” challenge for the month of August.
 

Step 5: Celebrate Achievements
Be proud of your accomplishments and share your results, especially with the 
group that helped implement the actions. Everybody likes to get recognized for 
good work. Don’t let your team down by failing to celebrate their achievements.
 
Step 6: Reassess Goals
How are you doing compared to your goals? Reset and take another pass through 
the process. Don’t forget to have fun doing it!
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Leveraging Energy 
Insights Beyond  
Building Management
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Using insights for better building management isn’t the only benefit or reason 
to leverage those insights. It also leads to higher employee productivity and 
happiness, corporate transparency and strategic building operations, and 
meeting tenant expectations.

Beyond energy savings, research is showing a flourishing return on investment in 
smart, sustainable offices in terms of improved worker productivity and employee 
satisfaction. The more you can fine-tune factors like air quality, air temperature, 
and lighting levels in response to occupancy levels and environmental conditions, 
the more comfortable and productive your employees will be. Smart building 
systems can also power interactive services and amenities for tenants, along 
with enhanced safety and security. A facility manager will install tracing sensors 
throughout the office, which helps you see which office spaces are actually being 
used and for what purpose. This information enables you to make better office 
layout decisions, as well as prioritize work orders that afflict the highest traffic 
areas—all resulting in happier employees.

Building operations account for a massive $865 billion annually in the U.S. 
Leveraging the information available through today’s technology, building 
operators are now taking a new strategic seat at the executive table. With 
new insights available for infrastructure planning, financial decision making, 
and cost mitigation, the expectations from today’s building operators have 
significantly changed. Technology providers are leveraging the internet of things 
within buildings and amplifying the non-energy benefits of investment, allowing 
customers to gain visibility and transparency into facility operations, manage 
utility bills and tenant billing, measure ROI and building performance, maintain 
budgets and plan costs, improve operational efficiency, and engage occupants.

From smart watches to smart thermostats people can connect to from their 
digital devices, we expect to easily access any information we need. The reality 
of having every kind of data available at our fingertips impacts commercial 
buildings and the experience we expect to receive within our workspaces. The 
technology-enabled comfort and convenience we have in our homes, we also 
want to experience in our offices. Using energy insights helps you better meet 
these tenant expectations.

And when talking about benefits, we can’t forget those associated with using 
sensors to track occupants:

• Space Utilization: Space utilization data is a valuable component of the IoT 
in commercial buildings because it helps facility managers better optimize 
the facility’s layout based on current and future needs. The smart sensors 
track occupants’ locations and movements, providing valuable insight into 
how spaces are being used.

20
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• Energy Savings: Counting the number of occupants in a given space allows 
demand controlled ventilation to be optimized to save energy and comply 
with industry standards and regulations. Incorporating the sensor into 
lighting fixtures yields a variety of unique insights on energy management 
and lighting usage in a space. Sensor data helps determine how to optimally 
light a space while taking advantage of natural light, thereby saving energy.

• Safety and Security: The ability to detect falling accidents and assist in 
emergency building evacuations are examples of the safety capabilities 
enabled by the smart sensor. Access control can be enhanced by detecting 
events like tailgating, and security can be further improved by detecting 
loitering in predefined zones.

• Retail Analytics: When deployed in retail environments, smart sensors 
provide a precise understanding of shoppers’ activity, including traffic, paths, 
display attention, and dwell time to improve retail optimization. This capability 
can also extend to store employees, i.e. automatically prompting additional 
cashier support when customer queues lengthen.

21
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8 Steps To
Get Started Today 
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STEP 1: Set goals
Getting started with anything can seem daunting, but when you set 
reasonable goals, the task of gathering data and turning it into positive, 
sustainable energy results can be surprisingly simple. Your goals should 
also be specific and measurable—answering questions about sustainability 
or cost reduction and then based on and tracked via different measurable 
metrics. Each goal also needs a time frame for achievement, and it’s best 
to set smaller, monthly goals that lead toward attaining your strategic long-
term goals.

STEP 2: Gather the insights and data that you need
You need the right insights and data, and in this case you need real-time, 
actionable insights and data. This means you’re able to take that data, see 
its value now, and immediately act on it, or use valuable insight to prove 
that future actions should be taken. The only way to reduce your energy 
consumption and improve operational performance is through monitoring 
data and using that information to make well-informed insights that lead 
to data-driven decisions.

STEP 3: Inventory data sources
Energy data comes from two main places: utility meters and utility bills. 
But this data can come in various formats with each, from a submeter to a 
commercial system, from paper bills to electronic viewings by email or on 
a website. No matter how many data sources you have, you need to keep a 
running inventory of all your sources. Keeping accurate inventory records 
allows you to better manage your sources and data while also helping 
with planning and decision making. 

STEP 4: Gather all data together
The process of gathering data is often deemed hard to do—but it doesn’t 
have to be. In order to get the data you need, you simply need standardization 
across your organization and to keep building data in one place. Data that’s 
needed to run an energy and sustainability program will sit in different 
organizational departments and come from different sources. But, by 
bringing all that needed data together in one platform, departments and 
employees can more easily access and effectively use the data they need.

STEP 5: Turn data into actionable insights
Data is only valuable when turned into actionable insights. In order to do 
that, you first need a clear understanding of what you want to achieve. 
Once specific goals are established, you then need to establish meaningful 
metrics and benchmarks, and make sure what you’re tracking is going to 
make a real impact.

STEP 6: Transform insights into action
To properly turn your data-driven insights into action, clearly present your 
data and insights via a visual presentation. Visual charts and graphs 
provide better insights than reports or spreadsheets filled with complex 
data. The next step is delivering your visual insights in a timely manner to 
your building’s decision makers so they understand energy use and can 
then use those insights to learn patterns and opportunities to make the 
right decisions for better building performance. 
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STEP 7: Track results
After taking action it’s important to discover how effective your actions 
have been. You have to track your progress of saving energy, resources, 
and money by continually collecting and monitoring data from your utility 
meters, submeters, or controls system as well as financial data, like cost 
savings from certain actions. You’ll also want to compare those numbers 
to past numbers and with any number-related goals to find out if your 
actions are effective and producing the desired results.

STEP 8: Communicate results to stakeholders
Effective communication strategies help stakeholders easily understand 
your results. You’ll want to provide evidence that you’re meeting your set 
goals or are at least on progress to do so. It’s best to meet in-person so you 
can present any reports, graphs, etc., and answer questions face-to-face 
right then and there. Make sure you’re engaging and discussing results 
with stakeholders throughout the meeting so everyone is on the same 
page. Before meeting with them, be sure you understand their interest and 
time commitment, provide honest results, and are prepared for any kind of 
reaction. Also, remember to stay in touch with stakeholders and regularly 
inform them of progress and results.
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CONCLUSION

A complete, integrated data set is essential to truly understand building performance. Data must be centralized, normalized, and accessible to all stakeholders in easy-to-
understand data visualizations and reports. Data is the foundation of informed decision-making and more profitable building operations. With a single, complete data set, an 
organization can gain insights about specific business functions, or all aspects of building performance. 
 
When building data is complete, centralized, and available to all stakeholders buildings can be managed more effectively and better decisions can be made. Data is the key to 
discovering opportunities and improving financial results, sustainability initiatives and occupant satisfaction.

Lucid provides a data and analytics platform to make data-driven decisions 
to improve building efficiency and portfolio performance. Lucid’s SaaS-based 
BuildingOS platform has over 500 customers, 11,000 buildings and one 
billion square feet under management and empowers teams across finance, 
operations and sustainability to collaborate to get the best from their buildings. 
For more information, visit lucidconnects.com.

Urjanet’s mission is to provide the world with easy access to automated utility 
data. Our cloud-based platform connects directly to utilities to seamlessly 
acquire and normalize disparate utility bill and interval data. The processed data 
is delivered directly to industry-leading business applications. Our products allow 
our customers to accurately report and track energy spend and consumption, 
reduce costs, and increase operational efficiency across the organization.
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THANKS TO ALL OUR CONTRIBUTORS!

Thank you all Lucid Summit participants and speakers. We appreciate your contribution to both the Summit, and to the connected buildings initiatives in your organizations.

www.urjanet.com |  @urjanet |  www.linkedin.com/company/urjanet-inc

www.kw-engineering.com |  @kwengineering |  www.linkedin.com/company/kw-engineering

www.luxresearchinc.com |  @LuxResearch |  www.linkedin.com/company/lux-research

www.lucidconnects.com |  @lucidconnects |  www.linkedin.com/company/lucid-design-group
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