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Benchmarking - Preface

¸We so often hear:

ïCan you help determine why we are so far off 

budget ïwe think we have a billing error

ïOur utility costs at site X are running really high

ïWeôd like to consider an energy audit, but donôt 

know where to start

¸ Benchmarking can help in all of these 

situations 



What is Benchmarking

¸ A benchmark is a point of reference used for 

measurement

¸ Snap Shot Comparison

ïHelps one understand where one is in relation to 

a particular standard

ï The result is often a justification to make 

improvements



Common Benchmarks

¸ Company PE Ratios

¸ Points Scored per Game

¸ School Report Cards

Weôll focus on:

¸ Utility consumption & costs



Why Benchmark?

¸ Allocate Scarce Resources
ï Energy Audits ïonly have time/$ to perform some

ï Capital Equipment ïlimited capital available

ï Detailed Analysis ïlimited time & resources available

¸Highlight Performance
ï Learn from Others

ï Inspire Improvement



Comprehensive Energy Management

Data Capture

Data Analysis

Behavioral 

Changes

Equipment

Improvements

Leads to decisions/management

A continued process



Where to Start?

¸Gather Data

ïUtility Billing Data

ïPerformance Metric Data

ïWeather Data

ïOther pertinent info applicable to you (i.e. 

production data)



Sources of Utility Data

¸Utility Bills

¸Utility Summary Data (Covering multiple billing 

periods) available from utility companies

¸ Internal Measurements



The Data We Want

¸Consumption

ïTherms (or MMBTU, etcé)

ï kWh and kW/demand

ïGallons

¸Cost ($)

ïCurrent bill amount excluding special 

circumstances such as a refund or double payment



Why not just Cost?

¸Way too much noise

ïRates differ by area, utility, and within a utility tariff

ïPrice fluctuations (variable cost components of bill)

ïDemand ratchets, power factor, other cost items

¸Does not allow apples-to-apples comparison



Considerations

¸Useful information that might be included on 

the bill

ïConsumption

ï # of Days Billed

ïWeather

¸Temperature related items (available through other 

sources ïon the web:

ïCooling Degree Days

ïHeating Degree Days

ïRelative humidity 



What is a Performance Metric?

¸ The variable(s) that allow for an apples-to-

apples comparison



Performance Metric Examples

¸ Static

ïSquare Feet of Building

ïNumber of Units (i.e. apartment building)

ïEquipment Efficiency

¸ Variable

ï # of Building Occupants

ïQuantity of Products Produced

ïPounds of Product Produced

ïWeather



Data Storage Considerations

Consider who will access the information and 

how they will access the data
Data storage

¸ Microsoft Excel

¸ Microsoft Access/Sequel (database)

Data management

¸ Data users ïwho will access the data & how many?

¸ Data owners ïwho will be responsible?

¸ Delivery ïhow will the data be delivered ïInternet?

¸ What are the update requirements and process?



Our Experience

¸ The process gets stopped at the point of 

deciding how to gather and store the data

¸ The organization needs to make a 

commitment to the process and apply 

resources

ï Internal ïcommit staff and build tools

ïExternal ïoutsource to an organization with tools 

and experience to effectively and efficiently deliver



Where to Start with the Data

¸ Simple Historic Usage Analysis

ïAssemble at least one year, but two years is preferred

üConsumption Patterns

üSeasonal Variation

¸On-the-spot Analysis

ïOnce you have the historical data, you can analyze 

and manage the data real time:

üHigh & Low Usage Alerts

üIdentification of Billing Errors



Benchmarking

¸Only begin benchmarking after fundamental 

analysis is complete

¸ Benchmarking Purpose/Value

ïAllocate Resources

¸Best locations to conduct energy audits / operational 

reviews

¸Where is performance better than average and what 

lessons can be learned



Simple Benchmarking

¸ Industry Averages

¸Considerations

ï Temperature Zone (geographical location)

ïAppropriate Industry

ïDo you have multiple sites to benchmark against 

each other?

ïAre there natural groupings of buildings within 

your properties?



Our Experience

¸ The process gets stopped at the point of 

deciding how to gather and store the data

Electric * Natural Gas *

kWh / Sq. Ft. / Year Therms / Sq. Ft. / Year

Colleges and Universities 11.4                     0.535                   

Data Centers 569.6                   0.306                   

Grocery / Convenience Stores 52.9                     0.530                   

Hospitals 24.1                     1.282                   

Large Office Buildings   (Avg 90,000 sq. ft.) 15.8                     0.387                   

Large Retail   (Avg 32,200 sq. ft.) 13.6                     0.556                   

Lodging 12.7                     0.582                   

Multi-Family Apartments 6.9                       0.403                   

Other Healthcare 14.1                     0.853                   

Public Assembly 7.3                       0.562                   

Refrigerated Warehouses 24.6                     0.296                   

Restaurants 41.1                     1.861                   

Schools 8.5                       0.547                   

Small Office Buildings   (Avg 28,000 sq. ft.) 15.6                     0.566                   

Small Retail   (Avg 9,700 sq. ft.) 13.9                     0.572                   

Warehouses 3.9                       0.295                   

Source: EIA energy intensity data from CBECS and MECS, EPRI, and other third party energy 

use datasets as compiled by EnergyFirst

* Prepared for Zone 1, less than 2,000 Cooling Degree Days and greater than 7,000 Heating 

Degree Days



Data Verification

¸The first step to ñscrub the dataò ensuring 

accuracy prior to analysis. Look for 

abnormalities in the data:

ïYear-over-Year consumption pattern

ïHigh or Low consumption when using a 

performance metric (ieé Therms per Square Foot)



Chart #1 on this page

¸Gas pattern with one month way out of 

expectation compared to year before
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Chart #2 on this page

¸Gas consumption per square foot with some 

that are very high and some that are very low 

showing data errors
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Chart #1 on this page

¸Gas pattern with one month way out of 

expectation compared to year before
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Chart #2 on this page

¸Gas consumption per square foot with some 

that are very high and some that are very low 

showing data errors
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Chart #2 on this page

¸Gas consumption per square foot with some 

that are very high and some that are very low 

showing data errors
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The Data is Good

¸Now What?



The Data is Good

¸Now What?
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Another Example

¸Where to start when the data looks like thisé



Chart #3 on this page

¸Data with two distinct levels of consumption 

like those with gas heat paid by tenants vs 

gas heat paid by landlord

Annual Therms per Square Foot
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Develop Meaningful Comparisons

¸ Apartment complex with or without central 

boiler

¸Nursing homes or schools with or without full 

service cafeteria

¸Offices with or without perimeter electric heat



Chart #4 on this page

¸Data with two distinct levels of consumption 

like those with gas heat paid by tenants vs 

gas heat paid by landlord

¸Chart 3 With Explanation
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Chart #5 on this page

¸Review the data as separate groupings
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Chart #5 on this page

¸Cleaned up data with trend line
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Act on the Information

¸Worst Performers

ïEnergy Audits (CenterPoint Custom Energy 

Analysis)

ïBehavioral Changes

ïEquipment Replacements (CenterPoint Rebates)

¸ Best Performers

ï Lessons Learned

ïProductive Behaviors



Electric Analysis

¸ Same principles exist:

ïScrub the data for accuracy

ïUnderstand general circumstances needed for 

proper analysis (i.e. all electric building)

ïAnalyze the data

ïUse the information



Electric Chart #1

¸ Annual Electric Profile

Monthly kWh - Single Site

-

200,000

400,000

600,000

800,000

1,000,000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

kWh



Electric Chart #1

¸ Annual Electric Profile

Monthly kWh - Single Site
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Electric Chart #3

¸Multiple sites, Annual kWh per square foot 

with one or two really high as if electric 

heating
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Electric Chart #3

¸Multiple sites, Annual kWh per square foot 

with one or two really high as if electric 

heating
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Value of Benchmarking Unit Price

¸ Identification of billing issues (errors, 

ratchets, power factor)

¸Determination of performance at different 

rate classes (i.e. Interruptible gas, Time of 

Day electric, etc.)

¸Determination of lower cost areas for 

expansion or consolidation



Electric Chart #4

¸ Annual Electric cost per kWh with three tiers 

as if from separate utilities with different price 

points
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Electrical Benchmarking 
Considerations

¸ kWh per Day

¸ Peak Demand (kW) per Square Foot

¸Remove Cooling Loads to evaluate base 

loads only

ï kWh per day in March or April times 365

ïUse Industry Averages for comparison

¸Cooling Loads only compared to industry 

averages



Detailed Industry Averages

Large Office Buildings (Avg of 90,000 sq. ft.)
Electric Intensity  - kWh per sq. ft.

4.96      (31.41%)      Lighting

3.05      (19.31%)      Cooling

2.73      (17.28%)      Ventilation

1.94      (12.28%)      Office Equip.

1.36      (8.61%)        Misc.

0.98      (6.20%)        Heating

0.30      (1.89%)        Water Heating

0.25      (1.58%)        Cooking

0.22      (1.39%)        Refrigeration15.79 kWh per sq. ft. Total



Potential Problem

¸ In many cases, one needs to combine all fuel 

sources to get a meaningful comparison and 

review as MMBTU/metric

ïNatural Gas

ïPropane

ï Fuel Oil

ïElectric

¸Needed when you have various systems

¸ Burning oil/propane



Water Considerations

¸ Less Data ïBilled Quarterly in many places

¸Units of measure vary considerably from 

provider to provider

ïProperly convert to a single unit or measure

¸With and Without Irrigation usage



Data Storage and Delivery

¸Data storage via a spreadsheet is a great 

start and appropriate for a single or few sites 

and when only a few individuals need access 

to the information

¸Data storage via a database is appropriate 

for multiple sites

¸Data delivery via the Internet is important 

when you want to multiple people to access, 

use, and manage based upon the data



Insert on-line delivery



Insert on-line delivery



Insert on-line delivery


