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Learning Objectives

-understand benchmarking and its application in multi-family housing
-understand the range of energy and water usage in MN MF buildings
-understand the different utility payment structures in MF buildings
-highlight usage range as a function of utility payment structures
-explore ways owners are using the tool
-understand how benchmarking can help owners set goals and evaluate 
potential upgrades, and monitor energy as part of operations
-understand the practical and policy conservation implications of different utility 
payment structures in MF buildings



Session Outline

Introduction to Benchmarking and Minnesota Pilot Project
Introduction and Tour of the Benchmarking Tool
Understanding Energy Use - What Does the Data Show?
Benchmarking Evaluating Improvements
Engagement - Motivating action/staff engagement
Informing Good Policy

Barriers and Opportunities for progress
 

 



EnergyScoreCards Minnesota

EnergyScoreCards Minnesota is a two-year effort to implement web-based 
energy and water benchmarking and tracking at multifamily buildings in 
Minnesota. The project aims to demonstrate that engaging multifamily owners, 
property managers and tenants in actively managing energy use can 
measurably reduce utility spending, energy and water consumption and 
carbon emissions.



Benchmarking

Energy Benchmarking is the process of comparing one residential building 
energy use to a larger group or industry standard. Why?

● Understand performance against the average
● Understand areas of weakness within a company’s portfolio
● Track and control budget
● Effectively manage portfolio and target savings



EnergyScoreCards System

Residential Building Specific
Online/Web accessed
Portfolio Based
Automated Utility Data Refresh
Analysis Tools - property + portfolio
Improvement Tracking + Analysis



ESC - Basic Property Information

Property Type
Building Type/Occupancy
Square Footage
Units
Bedrooms
Payment Structure 
Fuels









Building ScoreCard

● quartile grades
● utilities

○ electric
○ gas
○ water

● indices include
○ energy
○ spending
○ carbon







Payment structures - common
● 90 -- Owner pays all utilities – this is the most 

straightforward
● 407 --properties have owner paying for heat and hot 

water, tenant pays electric and cooling 
● 42 -- properties have only the owner paying for their hot 

water consumption (in addition to some common area 
spaces)



weather normalized; base load analysis



EnergyScoreCards - Demonstration/Tour



Multifamily Characterization
● 562 Buildings participating in the program
● Depending on year, data on around 540
● More complete energy consumption than water
● Cost and use breakouts
● Several payment types
● Some difference in fuel type
● Using 2012 data (for the most part)



Payment structures - other
● 11 -- entirely tenant paid, the consumption that we see 

here only corresponds to the common areas
● 9 -- properties only have the tenant paying for their 

cooling, the owner paying the remainder including in-
unit electric

● 2 -- have the owner paying for everything except heat
● 1 -- property has tenant paid everything except for heat 

(residents pay for their own hot water)



What does the data show?
Main categories of use:
● Owner pays all
● Owner pays heat and hot water
● Owner pays only hot water
● Water (all buildings with water values)

● Year constructed impact
● Impact of garages



Owner pays all
Range of total energy/sf per year: 29 to 239 kBtu/ft
Cost in $/sf $0.46 to $3.55
Cost in $/unit: $377 to $2,313



Distribution of Owner Energy Index (OEI - energy owner pays for)

Owner pays all - distribution



Owner pays all - distribution
Graph shows distribution with areas 
included (in increments of 10 kBtu/sf)

Average: 83.2 kBtu/sf
Median: 76.5 kBtu/sf
Average Weighted By sf: 83.7 kBtu/sf



Owner pays all - cost vs energy

As expected, a strong 
relationship between 
cost and energy

Around $1 for every 75 
kBtu (variability in gas 
to electric split, utility 
providers, etc..)



Owner pays all - heating

Heating is clearly the 
largest contributor to 
energy use

(Properties with parking 
garages are tagged in yellow)



Owner pays all - cooling

Cooling shows a 
slightly less strong 
correlation



Owner pays all - electric baseload

Electric Baseload is a 
less strong correlation 



Owner pays all - fossil fuel baseload

Fossil Fuel Baseload is 
a clearer correlation 
than electric baseload 



Owner pays heat and hot water
Range of total energy/sf per year: 12 to 180 kBtu/ft
Cost in $/sf $0.15 to $1.52
Cost in $/unit: $141 to $1,396



Distribution of Owner Energy Index (OEI - energy owner pays for)

Owner pays heat and hot water- distribution



Owner pays heat and hot water - distribution

Graph shows distribution with areas 
included (in increments of 10 kBtu/sf)

Average: 54.1 kBtu/sf
Median: 54.7 kBtu/sf
Average Weighted By sf: 48.2 kBtu/sf



Distribution between owner pays all and 
owner pays heat and hot water



Owner pays heat and hot water - cost vs energy

As expected, a strong 
relationship between 
cost and energy

Around $1 for every 
100 kBtu (also some 
variability here)



Owner pays heat and hot water - heating

As one would expect, 
strong correlation 
Properties with parking 
garages are tagged in 
yellow, cluster in the 
lower heating and lower 
owner energy index



Owner pays heat and hot water - cooling

Many showing no 
cooling consumption



Owner pays heat and hot water- electric 
baseload

Variable base load, the 
parking garage tags 
here start to show a 
pattern



Owner pays heat and hot water - fossil fuel 
baseload

Some clustering, wide 
variability of fossil fuel 
baseload



Owner pays only hot water
Range of total energy/sf per year: 6 to 42 kBtu/ft
Cost in $/sf $0.13 to $0.58
Cost in $/unit: $103 to $929



Distribution of Owner Energy Index (energy owner pays for)

Owner pays hot water- distribution



Owner pays hot water - distribution

Graph shows distribution with areas 
included (in increments of 10 kBtu/sf)

Average: 24.8 kBtu/sf
Median: 23.5 kBtu/sf
Average Weighted By sf: 23.6 kBtu/sf



Year built

Some use characteristics change over time
Some have little correspondence with the year 
of the buildings



Yearly variation - owner pays all

Some improvement in 
total owner paid energy 
for more recent projects 
(some of this comes from 
larger garage square 
footage, parking garage 
buildings are tagged in 
yellow).



Yearly variation - owner pays all

Larger improvement in 
total owner paid heating 
for more recent projects - 
buildings with parking 
garages are tagged in 
yellow



Yearly variation - owner pays all

Little apparent pattern 
in year built to cooling 
index



Yearly variation - owner pays all

Some increases in 
consumption for non-
cooling electrical use - 
includes tenant 
consumptions
buildings with parking 
garages tagged yellow 



Yearly variation - owner pays all

Also little apparent 
variation to fossil fuel 
index



Variation by year built- owner pays heat and 
hot water

Strongest relationship 
in heating 

parking garage properties tagged in 
yellow



Variation by year built- owner pays heat and 
hot water

We can split out the owner 
pays heat and hot water with no 
garages and look at the owner 
energy index (all the utilities 
paid by the owner).
Though strong statistical 
correlation that more recently 
built buildings use less energy, 
this accounts for only ~13% of 
observed variation.



Yearly variation - owner pays heat and hot 
water

Increase in electric 
baseload consumption

parking garage properties tagged in 
yellow



Garages
Several difficulties - splitting out the garage space from the 
other multifamily space
Level of heating/conditioning of garages varies dramatically
Most projects with garages were built more recently (and 
more recent projects are generally otherwise more efficient)



Impact of garages - owner pays all

Increase in electric 
baseload is the primary 
visible effect (others 
may get lost in the 
variability of other 
factors)



Impact of garages - owner pays heat and 
hot water

Increase in electric 
baseload is higher for 
projects with garage 
space



Water
● What is the best metric for water?

○ gallon or $ per sf
○ gallon or $ per occupant
○ gallon or $ per bedroom
○ gallon or $ per unit

● We will look at
○ gallon per bedroom
○ $ per unit

● For our participants, water is typically entirely paid by owner; so this 
includes all properties with owner paid water

● 266 properties with water data



Water
Range of total water/br/day: 10 to 496 gal/br/day
Annual water cost in $/br: $23 to $1,206
Annual water cost in $/unit: $29 to $2,413



Water use - distribution
Water use varies considerably



Water use - distribution
Graph shows distribution with areas 
included (in increments of 10 gal/br/day)

Average: 74.0 gal/br/yr
Median: 86.4 gal/br/yr
Average Weighted By br: 89.6 gal/br/yr



Water cost per unit also varies considerably, $29 to $2,413

Water spend per unit



Fossil Fuel baseload to water use

Some connection 
between fossil fuel 
baseload and water 
use



Working with EnergyScoreCards

Energy Benchmarking is the process of comparing one residential building 
energy use to a larger group or industry standard. Why?

● Portfolio Analysis - show me what is and how it used
● Evaluating improvements
● Engagement dependent
● Motivating action/engaging staff/staff accountability























Engagement Dependent

Connect to decision makers and 
energy users

Owners
Managers
Staff

Maintenance Personnel
Caretakers

Tenants



Engagement Process

Identify - Create Action Plan - Act

Direct Outreach/Support
technical support

phone/email/face to face
education
access to resources
programs and tools



Motivating action/engaging staff/staff accountability

TOOLS
Budgeting
Evaluating Upgrades
Finding Waste
Maintenance Practices
Marketing
Developing a Sourcing Plan
Staff and Tenant Engagement



Policy Implications
 



The Policy Implications

Barriers

Opportunities

Progress



The Policy Implications

We need 
● Data
● to Make Decisions Based on Data
● Good Policy 
● Good Programs



Data Access Matters

Benchmarking most useful with 
● whole building data (owner and tenants)
● automated uploading 



Using Data Matters

O&M Engagement
● Benchmarking data useful... when used



Who Can Use Benchmarking Data?

And How?
● Portfolio Managers
● Utilities
● Program Admn
● Architects 



Measurement is a critical step
Measurement is Not Sufficient!

Measurement is a Prerequisite
AND More is Needed



User-created barriers

Program design barriers

Overcoming Barriers 

Used with Permission,:By Mcdrwal (Own work) 
[GFDL (http://www.gnu.org/copyleft/fdl.html) or CC-
BY-3.0 (http://creativecommons.org/licenses/by/3.0)], 
via Wikimedia Commons



Diverse Sector     Diverse Solutions
Diversity
● Metering
● Public/For Profit/Non-Profit
● Owner/Manager
● Portfolio Size
● Market-Rate/Affordable 
● Building Type

Used with Permission,:Medeis via Wikimedia 
Commons



Diverse Sector     Diverse Solutions
Responses
● One-stop Programs
● Varied Outreach
● Design for all Incomes
● Multiple Pathways
● Escalating Incentives
● Financing Tools
● Partners Used with Permission,:Medeis via Wikimedia 

Commons



Questions?
 


