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What we’ll cover today…

▪ EMIS Capabilities 
▪ Research Results on Costs and Savings
▪ Best Practices 
▪ Resources



Data Before: A big mess!
Source: Carleton College 



Data After: Really nice!

Source: Carleton College (Lucid BuildingOS) 



Energy Management and Information Systems (EMIS) Overview



Energy Management and Information Systems (EMIS) Overview
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EMIS Tools in Action: 
Monitoring-based Commissioning (MBCx) and other Energy Management Processes



Software that compares a building’s performance to peer groups or to 
historical performance using monthly utility bill data

Applications
▪ Energy use and cost tracking
▪ Benchmarking against a portfolio 
▪ Link to ENERGY STAR Portfolio Manager 
▪ Utility bill reconciliation

Monthly Data Analytics: 
Benchmarking and Monthly Utility Bill Analysis
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Monthly Data Analytics: 
Benchmarking and Monthly Utility Bill Analysis
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Source: EnergyCAP

Source: EnergyCAP

https://www.energycap.com/
https://www.energycap.com/


Monthly Data Analytics: 
Benchmarking and Monthly Utility Bill Analysis

11 Source: Overview of ENERGY STAR for buildings and plants

Source: Energy Hippo

Source: EnergyCAP

https://www.energystar.gov/buildings/tools-and-resources/what_energy_star_buildings_presentation
https://energyhippo.com/bill-analyst
https://www.energycap.com/


Monthly Data Analytics: 
Benchmarking and Monthly Utility Bill Analysis

Benefits
▪ Set energy goals and track progress
▪ Benchmark buildings to prioritize efforts (using internal and/or 

external comparisons)
▪ Streamline bill payment processing

Energy savings enabled with benchmarking
▪ Average annual energy savings of 2.4%1

Cost - $-$$
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Examples
 ENERGY STAR 

Portfolio Manager 
(benchmarking)

 EnergyCAP
 Energy Hippo
 EnergyPrint
 EnergyWatch
 Enertiv
 ENGIE Impact
 JadeTrack
 Bill Identity
 Dude Solutions

1 EPA, DataTrends: Benchmarking and Energy Savings, 2012

https://www.energystar.gov/buildings/tools-and-resources/datatrends-benchmarking-and-energy-savings


Energy Information System (EIS) 
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Software that displays and analyzes interval meter energy data

Applications
 Whole building & submeter level energy tracking & 

benchmarking
 Data visualization 
 Peak load analysis
 Automated energy modeling

 Energy anomaly detection (i.e. scheduling, 
changes in load profile, excessive energy use) 

 Project savings verification
 Cumulative sum of savings



Energy Information Systems (EIS): 
Find waste and verify savings using energy meter data

Images, left to right: Carleton College, LBNL, Macalester College, Tishman Speyer



• Detect operational anomalies 
• Monetize issues to prioritize 

action
• Track performance toward 

process improvements

Specific Improvement Opportunities through an EIS

Source: Tishman Speyer 
(Mach Energy)



Forecasting: Predicted energy use vs. actual energy use to determine savings

Graphic Source: UC Berkeley (Yardi Pulse)16

Graphic Source: Energy Information Handbook (LBNL, 2011)

https://us.pulseenergy.com/UniCalBerkeley/dashboard/%23/overview
https://eta-publications.lbl.gov/sites/default/files/energy-information-handbook.pdf


Energy Information System (EIS)
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▪ Benefits
▪ Provide granular energy consumption history and patterns 
▪ Review & adjust electrical demand in real time
▪ Alert when energy exceeds the expectation
▪ Take weather and occupancy changes into account

▪ Energy savings enabled with EIS1

▪ Median annual portfolio savings of 3%

▪ Costs
▪ Base cost: $1500/bldg, $0.01/sf, $335/pt1

▪ Recurring cost: $400/bldg, $0.01/sf, $150/pt1

Examples
 BuildingOS

 Aquicore

 Datakwip

 eSight

 Gridium

 Hatch Data

 Mach Energy

 Melrok

 Parasense

 Periscope

 Power Takeoff

 Powerhouse 
Dynamics

 Senseware

 Verdigris 1 Kramer, H., Lin, G., Curtin, C., Crowe, E., and Granderson, J. Proving the Business Case for Building Analytics. 
Lawrence Berkeley National Laboratory, October 2020.

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf


Fault Detection and Diagnostics (FDD)
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Software that automatically identifies HVAC 
system or equipment level faults and isolates 
root causes where possible 

Applications for fault detection
 Find hidden energy waste and maintain improvements 
 Improve comfort
 Systems with FDD applications include:

▪ Chilled water and hot water plants
▪ Air handlers (simultaneous heating and cooling, 

economizers, leaky valves) 
▪ Terminal unit operation 
▪ Detection of sensor issues



Fault Detection and Diagnostics (FDD)
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Data input and detection Diagnostics, correction, and 
verification

Data input Detect differences from predicted 
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Fault Detection and Diagnostics (FDD): 
Detect, diagnose, and prioritize system faults

Images, left to right: LBNL, KGS Clockworks, LBNL



FDD Issues List helps prioritize ranking by energy cost waste



Fault Detection and Diagnostics: Fault Dashboard
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implementation

 High/Medium faults – specific equipment
 Low faults – terminal unit level
 Savings range from $1,000 - $55,000

Source: Universal Health Services in partnership with Grumman Butkus Associates (CopperTree Kaizen)



Fault Detection and Diagnostic Tools (FDD)
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▪ Benefits
▪ Automatically detects problems with less analysis time
▪ Move from reactive to proactive maintenance

▪ Energy savings enabled with FDD1

▪ Median annual portfolio savings of 9%

▪ Costs
▪ Data acquisition, FDD setup & tuning
▪ Base cost: $12,500/bldg, $0.05/sf, $8/pt1

▪ Recurring cost: $3,500/bldg, $0.02/sf, $5/pt1

Examples
 BuildingLogix

 Cimetrics

 Clockworks Analytics

 Connexx Energy

 CopperTree Analytics

 Ecorithm

 Envizi

 Ezenics

 FacilityConneX

 ICONICS

 InSite

 Interval Data Systems

 Schneider Electric 
EcoStruxure

 SkySpark

 Switch Automation
1 Kramer, H., Lin, G., Curtin, C., Crowe, E., and Granderson, J. Proving the Business Case for Building Analytics. 
Lawrence Berkeley National Laboratory, October 2020.

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf


Automated System Optimization (ASO)
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Supervisory control software that 
dynamically changes HVAC BAS 
settings to optimize system 
performance

Applications
▪ Chilled water plant and AHU optimization

▪ CHW supply temp reset
▪ CW return temp reset
▪ AHU duct static pressure reset
▪ AHU discharge air temp reset
▪ TOU pricing

(Equipment level)



Automated System Optimization (ASO)
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Data input and detection Automatic correction

Data Fault detection &
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Automated System Optimization (ASO): 
Minimize energy use across systems through control optimization

Source : Yardi Pulse



Automated System Optimization
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▪ Benefits
▪ Detects and automatically corrects control problems
▪ Optimize for energy cost, demand charges

▪ Energy savings enabled with ASO
▪ Dependent on base system design 

▪ Costs-$$$
▪ May require variable flow air and hydronic systems (equipment upgrades)
▪ Systematic collection of cost data not yet available

Examples
 BrainboxAI

 Optimum Energy

 Prescriptive Data

 QCoefficient

 Shift Energy

 tekWorx

 Vigilant

 Yardi Pulse



Summary of EMIS Tools
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EMIS Capability Data scope Key uses Costs Whole-building 
energy Savings

Monthly data 
analytics Monthly utility bills

 Peer-to peer comparison
 Utility bill data acquisition & analysis
 Budgeting
 Tenant billing

$-$$ 2.4% median

Energy 
information 
system (EIS)

Hourly or 15-min energy meter 
data

 Benchmarking & energy dashboard
 Building load analysis
 Energy anomalies alert
 Peak demand reduction
 Automated M&V

$$
Base: $0.01/sq ft
Annual: $0.01/sq ft

3% median, 
portfolio-level

$0.03/sq ft 

FDD
15-min or less interval data from 
BAS and meters

 System-level performance tracking 
(KPIs)

 Automated fault detection & 
notification

 Fault causes identification
 Issues tracking

$$$
Base: $0.06/sq ft
Annual: $0.02/sq ft

9% median, 
portfolio-level

$0.24/sq ft

ASO
15-min or less interval data from 
BAS and meters
Supervisory control to BAS

 Optimal HVAC settings prediction $$$$
Higher than FDD

Field validations in 
progress
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Making the Business Case 
smart-energy-analytics.org
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Smart Energy Analytics Campaign Results



Top Measures Implemented with Support of EMIS 
(74 organizations, 452 million sq ft)
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Energy Savings Since EMIS Installation

Energy Savings EIS FDD
Number of portfolios 10 18

Floor area (millions sq ft) 82 90

Median savings 3% 9%

Median savings ($/sf/yr) $0.03 $0.24

Top 25% savings 11%–22% 15%–28%



Energy Savings Since EMIS Installation

Savings not exclusively 
attributable to EMIS

Participants report that 
EMIS instrumental in 

obtaining and sustaining 
savings over time



Median Costs

Type of Cost, by EMIS Type Per point Per building* Per sq ft

EIS (n=35)

Base software and installation 
(one-time cost)

$333 $1,500 $0.01

Annual software + MBCx 
service provider ($ per year)

$149 $408 $0.01

FDD (n=32)

Base software and installation 
(one-time cost)

$8 $12,500 $0.05

Annual software + MBCx 
service provider ($ per year)

$5 $3,503 $0.02

*For each participant, a ‘per building” cost was established.  The Per building column represents the median 
of the participant values. Since the median participant in the ‘per building’ and ‘per sq ft” columns have 
different building sizes, the ‘per building’ and ‘per sq ft’ costs do not scale.  



Cost-effectiveness 
includes estimate of measure implementation cost; 24 organizations, 206 million sq ft



Key Points in the EMIS Journey

▪ Planning
▪ Define activities and scope of the EMIS to meet your goals 
▪ Who will use it & how will it be used? 
▪ Build a Business Case using the latest research results

▪ Implementation
▪ Specify an EMIS that supports specific needs
▪ Provide system information to EMIS vendor 
▪ Configure and commission
▪ Staff training 

▪ Ongoing Use
▪ Identify & Correct Issues: Reaping the rewards of the EMIS investment!
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New Update - EMIS Primer

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Primer_Organizational_Use.pdf


▪ Selecting EMIS features
▪ Start with the features that you are most excited about using then add over time
▪ Begin with the features that require existing data

▪ Scaling up EMIS usage in a portfolio
▪ Begin with a pilot to demonstrate effectiveness, then expand it in the portfolio
▪ Start with sites with high EUI or known operational problems
▪ Standardization (e.g. data format, naming convention) is a key element

37

EMIS Use Best Practice: Scoping your EMIS
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EMIS Use Best Practice: Managing Findings & Results

▪ Allocate sufficient labor hours to regularly review EMIS analysis 
and take action

▪ Integrate EMIS into standard business practices 
▪ Work order requests
▪ Maintenance scheduling

▪ Use EMIS to quantify savings 
▪ Communicate results to leadership



Service Providers Support EMIS Installation and Use
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Get Started with the Better Buildings EMIS Toolkit

▪ Updated: EMIS Primer, 2nd edition

▪ Business Case Resources
▪ Final Report: Proving the Business Case for Building Analytics
▪ EMIS Applications Showcase
▪ Success Stories
▪ Infographic

▪ Selecting an EMIS and Implementing an MBCx Process
▪ EMIS Procurement Specification 
▪ Example RFPs
▪ MBCx Plan Template

40

https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Primer_Organizational_Use.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Proving%20the%20Business%20Case%20for%20Building%20Analytics_Oct2020.pdf
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/EMIS_Showcase_2020oct8_Final.pdf
https://betterbuildingssolutioncenter.energy.gov/smart-energy-analytics-success-stories
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Building%20Analytics_2020sep16.pdf
https://betterbuildingssolutioncenter.energy.gov/resources/emis-specification-and-procurement-support-materials
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/Public_EMIS%20RFP%20Examples%20final%20%283%29.pdf
https://betterbuildingssolutioncenter.energy.gov/resources/monitoring-based-commissioning-mbcx-plan-template


Thank you

▪ Questions? 
▪ Hannah Kramer 

(hkramer@lbl.gov) 

▪ Eliot Crowe
(ecrowe@lbl.gov)

▪ Valerie Nibler
(vnibler@lbl.gov)

▪ Get involved: 
▪ Building owners, operators, and 

managers: join the Better 
Buildings Alliance or contact 
bba@ee.doe.gov with questions

▪ Join the EMIS Tech Team list:  
send request to emis@lbl.gov
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mailto:hkramer@lbl.gov
mailto:ecrowe@lbl.gov
mailto:vnibler@lbl.gov
https://betterbuildingssolutioncenter.energy.gov/alliance/join
mailto:bba@ee.doe.gov
mailto:emis@lbl.gov
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