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Introduction  
 
Across the country communities are increasingly asking basic 
questions about the energy being used in their built 
environments to which they more often than not have no 
answers: How much energy are we using overall in our 
buildings? Are we using it efficiently? What affect does our 
energy consumption have on our economy, environment and 
communities today? And what does the future—20-30 years 
out—look like if we continue on our current path of energy use? 
 
In the United States, buildings consume more than 40% of 
available energy and contribute nearly 40% of CO2-e 
emissions. The transportation sector, in comparison, consumes 
28% of available energy. Buildings constructed before 1980 
tend to be less energy efficient than newer buildings, in part, 
because more recent construction has been subject to stricter 
energy efficiency codes.1 The commercial and residential rental 
market especially lags with energy efficiency because the 
incentive to upgrade the building is “split” between the property 
owner and the tenant; too often, neither side invests in efficiency 
upgrades. And other barriers exist, among these including a 
lack of available financing, lack of utility programs to incentivize 
customers and, perhaps at the root of it all, a lack of 
understanding of the issue among decision-makers, 
stakeholders and community members such that the latter are 
motivated into actions. A recent report by AP and the University 
of Chicago, Energy Issues: How the Public Understands and 
Acts, delineated the impasse of people being concerned about 
energy issues but being uncertain how, or if, to respond. “. . . 
when asked to think about solving the country’s energy 
problems, only 41 percent of the public think that the actions of 
individuals like themselves can make a large difference.”2 
                                            
1 http://buildingsdatabook.eren.doe.gov/ 
 

One tool for making a difference, we believe, is an "energy 
baseline study" of a city or a region. Such a study uncovers 
“hidden” patterns of energy consumption that are relevant in and 
of themselves and in comparison to consumption in other 
places; the latter concept is often referred to as “benchmarking.” 
Understanding underlying energy consumption patterns then 
provide opportunities for communities to address issues. 
Fortunately, in many communities across the country there are 
energy efficiency programs that can address at least some of 
the issues of old, inefficient building stock consuming more 
energy than necessary. The Better Buildings Program has been 
a good example of such a program, as are the many utility-run 
efficiency programs, which are often driven by state statues 
mandating the reduction of energy consumption and thus, 
greenhouse gas production.  
 
It should be noted, however, that most energy efficiency 
programs do not address large swaths of buildings in a 
comprehensive way. In fact, many programs operate without 
knowing at the outset the energy consumption within a building 
or even group of buildings. To have this information, a building 
needs an energy audit or assessment in which its consumption 
can be either discerned through utility bill analysis and/or “asset-
modeling,” based upon the "building envelope" and perhaps 
“energy load” (appliances, lighting) and square footage of the 
building. This information can then be compared, or 
benchmarked, against national and regional datasets of similar 
buildings and then the assessor can determine just how much a 
particular building is deviating from the norm. Typically, then, 
the assessor will recommend efficiency upgrades based on their 
greatest return on savings against what the building owner is 

2 http://www.apnorc.org/PDFs/Energy/AP-NORC-Energy-Report.pdf 
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able to invest. For example, there is often a shorter return on an 
investment to replace incandescent lighting with CFLs and 
LEDs than replace windows. 
 
As suggested here, this approach of auditing individual buildings 
is labor- and time-intensive and expensive. An energy baseline 
study of a city or region can have thousands, if not hundreds of 
thousands, of buildings within its footprint. Thus, a different 
assessment approach is necessary: one that collects aggregate 
utility data and fills in gaps of data through modeling and other 
means. This approach will arrive at an overall number for 
energy consumption of buildings within a designated area within 
a particular period of time. This is what we are doing within our 
study. This overall number is called aggregate energy use or 
energy consumption. While this number is useful in and of itself, 
there is little context for it: just what does 457,895 mmBtus 
mean?  
 
To arrive at a more rounded understanding, you could 
benchmark this energy consumption amount against other 
baselines in other places—and we do this in our study. This is 
valuable but it does leave out an important component: it tells 
you how much energy your buildings are consuming overall, but 
not how efficiently they are consuming energy. And there is an 
important difference between these two, which we will explain in 
a moment.  
 
The value of any "baseline" number, whatever the topic, is that it 
does just that: provides you with a baseline against which you 
can compare progress in the future. From such an energy 
baseline, a community can then set goals to increase energy 
efficiency and reduce greenhouse gases within a timeframe and 
then be able to measure progress along the way.  
 
But as stated earlier, many energy efficiency programs that are, 
say, targeting the residential sector or downtown retail shops, 

do not gather this building energy data at the front-end of action. 
And we think this is a shortfall, depriving the program—and its 
funders, whether it is the government or ratepayers—of solid 
“before-and-after” metrics performance of energy efficiency 
interventions.  
 
The energy baseline study can the foundation of a cycle of 
related activities such as “community energy planning” and 
targeting utility energy efficiency programs toward inefficient 
users. The key component before taking action, however, is 
understanding how efficiently, or not, a building, a group of 
buildings, or types of buildings, consume energy. This is not 
what an energy baseline provides you. Instead, you need to go 
deeper into the research and this means gathering the square 
footage of buildings. How much energy a building consumes per 
square foot of space is what is known as “energy use intensity,” 
or EUI. EUI further provides a comparison, or benchmark, for a 
specific building, building type or group of buildings against its 
equivalent peers. 
 
At the point of understanding the EUI of buildings, you are now 
able to prioritize which buildings or group of buildings you might 
target with efficiency upgrades first: often these are the so-
called “energy hogs” (energy consumers out of step with their 
peers) within a portfolio of buildings. Understanding EUI helps to 
clarify which programs and projects will fit the needs of the 
community most. This, in turn, can inform the design and 
deployment of energy efficiency programs, which typically seek 
to have the greatest savings at the least expenditures.  
 
Without an energy baseline and its companion, EUI, a 
community, utility or local government motivated to improve the 
energy efficiency of its buildings is largely doing so, at best, as 
educated guesses, and at worst, haphazardly, in a series of 
one-offs.  
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A catalyst for this energy baseline study has been our belief that 
if communities have access to reliable, solid information then 
they are more likely to act on their own behalf. Michigan Energy 
Options, an energy nonprofit in business for nearly 40 years, 
certainly recognizes that people too often don’t know what to do 
and thus do nothing to secure their energy future. The intention 
of this study is to provide information necessary for actions at 
the community level. By community, we mean a series of nested 
communities within our area: the Tri-County Region, the Cities 
of Lansing and East Lansing, surrounding townships, the village 
of Williamston and others, and the 20-mile corridor between 
Lansing and Webberville, and still other major corridors that 
radiate out of Lansing, south, west and north. Just with good 
sustainable growth planning, good energy planning needs to be 
coordinated across jurisdictions. To this end, as part of a larger 
sustainable regional planning process, we have sought to 
answer some basic questions about energy use in the Tri-
County Region, which includes at its geographical center the 
City of Lansing, the Capital of Michigan.  
 
In pursuing the answers to these questions, we achieved what 
we believe to be many “firsts” in terms of researching energy in 
our region. This is the first comprehensive baseline study ever 
conducted in the Tri-County Region and of a 20-mile corridor 
within that region. The corridor energy study in and of itself is 
untypical of most energy studies, which typically follow 
jurisdictional boundaries: a city, township or county, for 
example. Our corridor crosses eight political jurisdictions. It also 
includes parts of the service territories of three utilities. The 
complexity of distinct jurisdictions and overlapping utility service 
territories, the proprietary nature of data and how it is housed, 

                                            
3 Mark A. Wyckoff, FAICP, Professor and Director, Planning & Zoning Center 
and Senior Associate Director, Land Policy Institute at Michigan State 
University has done research in this area and is an articulate spokesperson. 

made our collecting, organizing, and analyzing the data a time- 
and resource-intensive activity.  
 
We also inventoried the buildings in the corridor, identifying 
some 7,500 structures, commercial and residential, and within 
these categories further delineated buildings as to their type and 
also activities taking place within, such as retail commercial, 
multifamily and so forth. The corridor also happened to reflect 
representative buildings of the work and life in this region: single 
and multifamily housing, commercial businesses, hospitals, 
libraries, museums, schools, a university, local and state 
government offices, multiuse properties, malls, farms and village 
Main Streets, among others.  
 
As a side note, the number, type and mix of buildings in the 
corridor had not been known before our work and has become 
of interest to area economic and community planners because it 
elicits the question of what kind of future development on the 
corridor might be best given either an absence or glut of a 
particular kind of business or building type. Said another way, 
people travel, shop, eat at restaurants, work in offices and often 
live on or near corridors—corridors than transect multiple 
governmental jurisdictions. Many planners believe regional 
economic growth is in part tied to the right mixture of buildings 
providing these and other activities.3 If you accept the premise 
that economic development occurs on major corridors and that 
planning for Smart Growth along a corridor is in a region’s best 
interest, then how does the energy profile here—good or bad—
affect this? And we would add: Is new redevelopment being 
done so that energy efficiency, combined heat and power, and 
onsite renewables, are being emphasized? In the energy and 
environmental sense is the infill taking place "green"? 
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This last point merits expansion because in addition to 
answering basic questions about energy within our region 
through this study, we also were exploring a thesis we began 
with at the outset of this project. The thesis is that energy 
consumption within buildings along our region’s major 
transportation/economic corridor is essentially an unknown—a 
big unknown. If, instead, we were to understand this energy 
consumption, we would, in turn, be able to better plan for and to 
address existing and future energy issues. In doing so, we 
would strive toward more local energy security or resilience--in a 
rapidly changing world. An energy study provides an essential 
data set for community or regional planning—and, all too often 
is absent from the decisions that affect the quality of life for a 
place for decades to come. Modestly, it is our hope that this 
study addresses that oversight.  
 
Among those basic questions we have pursued to answer 
in our study are: 
 
Determine overall energy consumption in the region for the year 
2012 and in doing so create a baseline from which to measure 
future energy performance, especially in the context of regional 
planning.  Energy consumption data ranged from the regional 
aggregate level to, in our case studies, individual building level. 
 
Determine the energy profile within a 20-mile-long 
transportation/economic corridor that connects—from west to 
east—the State Capitol Building in Downtown Lansing to East 
Lansing, home of Michigan State University, to the suburb and 
commercial shopping center of Meridian Township, and finally, 
to the villages of Williamston and Webberville, amid agricultural 
and natural lands. This corridor amounts to the “Urban to Rural 

                                            
4 New Urbanist Andres Duany was the first to define the “Urban-Rural 
Transect” in 2000.  http://transect.org/rural_img.html 
 

Transect."4 
 
Within the corridor we further determine the “energy use 
intensity” (EUI) for the built environment that flanks the transect 
a quarter-mile on either side. Energy use intensity measures 
how much energy a building consumes per square foot of 
space.  EUI further provides a benchmark. We did such 
benchmarking several ways, including with buildings within the 
corridor, against similar studies and against buildings in national 
databases, such as EPA’s Portfolio Manager.5 The purpose is to 
provide benchmarking data so readers can make apple-to-
apples comparisons for building performance. 
 
Case studies of high performing representative building types 
within the corridor. 
 
Gauge public awareness and opinion about energy through an 
attitudinal survey. This survey included questions about the 
current energy situation in our region and what respondents 
would like to see in the future. 
 
Understand how energy figures into the decisions and planning 
most typically done by local jurisdictions, such as transportation 
authorities and municipalities. As part of this, we provided the 
energy expertise to a two-year charrette process (2012-14) for 
the corridor led by Dover Kohl and Associates and the National 
Charrette Institute. The Capitol Corridor: A Regional Vision for 
Michigan Avenue/Grand River Avenue details how the region 
could enjoy Smart Growth and economic prosperity through 
principles and practices that integrate more energy efficiency, 
distributed generation, renewable energy and mass transit 

5 http://www.energystar.gov/buildings/facility-owners-and-managers/existing-
buildings/use-portfolio-manager 
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within the built environment.  
 
Provide analysis and preliminary conclusions drawn from our 
research so as to help decision makers (especially those 
outside of the energy sector) incorporate energy considerations 
into future land-use, redevelopment and community planning.  
 
Provide a foundation of data upon which to do energy modeling 
through our companion energy modeling tool (explained below). 
 
We also intend for our methodology of this study to be 
transparent and available for others to emulate and improve 
upon. We, ourselves, owe much to others in this arena that 
have come before us. In our literature review and conversations 
with experts, we came away with the realization that there still is 
no standard protocol to conduct such studies. As such, ours is 
another entrant among a small but growing pool of studies that 
ideally one day will be a more codified and common tool 
available to those planning for our communities’ futures.  
 
On that note, we believe that in combining our energy baseline 
study (“a snapshot in time”) with our geo-spatial modeling tool 
(“a movie of possible futures”), we have a comprehensive and 
useful product for future community energy planning in our 
region.  

The Center for Energy and the Environment provides a useful 
definition of community energy planning: “Energy programs are 
still largely established by utilities and state regulators, but 
residents and city leaders are increasingly pursuing 
independent strategies to meet local clean energy and 
economic development goals . . . Today, residents and 
community leaders are committing to significant climate and 
energy goals, and actively pursuing solutions that engage broad 
constituents.”6 
 
Community energy planning is becoming more common 
nationally though still not prevalent. In Michigan, a few 
communities have undergone such planning exercises, such as 
Holland and the Traverse City area—and there is talk of a 
possible Upper Peninsula-wide community energy planning 
exercise in the near future. In partnership with other nonprofits, 
Michigan Energy Options, through a State of Michigan grant, will 
soon be bringing at this writing community energy planning 
expertise to other communities throughout the state. One 
service we will provide is a direct outgrowth of this HUD 
opportunity: how to conduct an energy baseline study combined 
with an energy modeling tool.  

  

                                            
6 Community Energy Forum, October 2, 2014, Earle Brown Heritage Center – 
Brooklyn Center, MN 
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Highlights from the Study 
 
The corridor consumes a lot of energy 
The corridor consumes far more than we anticipated and, 
further, it is disproportionately high in its usage as benchmared 
against other places within and without the region.  
 
The 10.25-square mile (20 miles long, half-mile wide) corridor 
accounts for less than 0.6% of the land area of the region. 
However, it accounts for 5.51% of energy consumption. The 
corridor accounts for 1.83% of land area in Ingham County, 
which is the smallest, yet most populous of the three 
surrounding counties. Within the county, the corridor accounts 
for 8.86% of energy consumption.  
 
As the corridor wends its way through the region, it intersects 
cities, villages and townships.  Within each of these distinct 
jurisdictions, the corridor represents 6.6% of land area and 
10.2% of energy consumption. 
 
Fortunately for our study, the nearby City of Holland, Michigan, 
completed a comprehensive energy baseline study a couple 
years previously. Holland and the City of Lansing share a few 
commonalities: each has a large municipal electricity utility 
within their jurisdictions; each has a mix of legacy 
manufacturing, diverse commercial enterprises, colleges, 
multifamily and single residences and anchoring economic and 
transportation corridors. When we compared the energy 
consumption in our corridor to Holland’s consumption, we found 
the following: 
  

 The Corridor uses 94% of the energy the Holland uses, 
despite being 60% of its size by land area. Holland Total 
Consumption: 8,215,340 MMBTUs; Corridor Total 
Consumption: 7,746,965 MMBTUs. 

 
 The corridor has 53% of the population of Holland. 

Corridor Population: 17,620; Holland Population: 33,279. 
 

 The corridor has only 3% higher commercial energy 
consumption, despite having more than twice as many 
employees. Corridor Employees: 31,744; Holland 
Employees: 14,870. 

 
 The corridor has 66% of the residential consumption of 

Holland. Corridor Households: 11,789 (89% of Holland); 
Holland Households: 13,212. 

 
Holland’s community energy plan sets forth an integrated plan 
to achieve higher energy efficiency and developing more 
renewables, focusing throughout the jurisdiction and drilling 
down to specific opportunities within specific sectors, such as 
commercial and residential building stock.  Among the 
immediate conclusions we draw from the comparison of our 
corridor to Holland is that while comparable in total energy 
consumption and households, the corridor has much more 
condensed development and a slightly higher amount of 
commercial energy consumption. Extrapolating this further, 
should the Greater Lansing area move forward on a community 
energy plan like Holland’s, the corridor should be one of its top 
focus areas.   

The corridor has an especially large numbers of old 
buildings 
Some of these qualify as historic but the vast majority are 
residential, institutional and commercial structures that were 
built in the early to mid-20th century--nearly 90%. Such a pre-
1980 building stock on the residential side signals to energy 
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professionals that many of these dwellings are likely not as 
efficient as they could be because energy efficiency codes did 
not exist when they were constructed. The largest post-19th 
century growth periods were in the 1910’s and 20’s, with 
another boom after World War II.  
 

 
Figure 1: Year Built of Buildings on the Michigan Avenue / Grand River Avenue 
Corridor 

 
The residential sector is further complicated by another factor: it 
is primarily rental properties and a significant percentage of 
those people living there are poor.  Households are only 30% 
owner occupied. This is in contrast to the average Michigan 
county with ownership rates around 55%. Approximately 36% of 
corridor residents are classified as below poverty. A city like 
Holland (which we compare often in our study because of the 
availability of their energy baseline study) has a 20.5% poverty 
rate. The average county in the state is 10.6% 
 
                                            
7 Michigan Energy Options is part of a national effort to address energy 
efficiency in affordable multifamily housing. Partners include Elevate Energy, 
EcoWorks, New Ecology, Inc., N.R.D.C., National Housing Trust and Energy 

A large portion of renters living in poverty likely indicates large 
amounts of low-income rental housing. For the energy 
professional, poor people living in rental housing also signals 
the likelihood of the “split incentive,” which means that neither 
the landlord nor tenant is investing in efficiency upgrades. Low-
income populations often have less choice in where they live 
and are usually less likely to negotiate effectively with landlords. 
That said, Michigan Energy Options in partnership with the City 
of Lansing, Lansing Board of Water and Light and the State of 
Michigan have been operating low-income energy efficiency 
programs for decades directed to help those in the community 
who struggle with their energy costs. Nevertheless, the rental 
sector—residential or commercial—remains one of the most 
challenging sectors to which to deliver energy efficiency 
savings. This issue would likely emerge as another priority, as it 
currently is across the nation, for a communitywide exercise in 
energy planning.7  

The energy use intensity of the urban core of the 
corridor is high 
As mentioned previously, the corridor consumes more energy 
per square mile than the region, county, or cities it transects. 
While this makes logical sense, until this study we had not 
codified the great degree to which this is true.  
 
When looking at the energy use intensity of governmental 
jurisdictional sections of the corridor, consumption per square 
foot is highest in the urban core of Lansing-Lansing Township. It 
gradually dissipates to less than half that intensity once it 
reaches the rural areas of Williamston and Webberville. This is 
likely due to the condensed nature of the urban core. Space is 
at a premium in city centers, so more often than not people will 

Foundation, among others. One desired outcome is to design efficiency 
programs that "unsplit the split incentive" and lead to enabling policies 
addressing this sector. 
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do more with less – two people living in an apartment could 
consume a comparable amount of energy to two people living in 
a country home even though the city dwellers have a fraction of 
the space. Additionally, rural commercial operations like 
agriculture and manufacturing, while having high energy 
consumption are housed in large buildings. Thus comparing 
these to relatively compact retail and office space, these 
buildings have lower EUI. This elicits a deployment question for 
community/regional energy programs: targeting urban 
consumption requires interfacing with far more energy users 
than rural energy users. On the other hand, in the aggregate in 
the specific case of our corridor, the urban areas use ten times 
as much overall energy than the suburban/urban areas. So 
commensurate with Smart Growth principles, focusing on 
energy savings within an urban core is the better sustainable 
regional planning practice.     

The data sets for the square footage of buildings do 
not integrate well with utility data so determining EUI is 
problematic  
Community energy planning could be facilitated, at the parcel 
level, by enhancing data collection by tax assessors, aligning 
utility data with tax assessor or Energy Information 
Administration taxonomies, and having more open access to 
community data. This challenge to data gathering translated into 
an incredible amount of our resources being directed to 
addressing it: we tracked 70% of our time to this phase of the 
project. Our data gathering without common data fields--such as 
utility data organized by customer meters and not tied to tax 
assessor parcels or building taxonomies--emerged as a 
significant barrier to our analyzing corridor energy patterns. This 
was so much so that we believe that others seeking to conduct 
a corridor energy study will face similar challenges, the net 
effect being to hamper the feasibility and scalability of future 
                                            
8 http://opentwincities.org/data/ 

studies. More studies such as ours would provide a more solid 
framework for understanding the interplay between energy and 
economic and transportation corridors.      
 
Some of our findings and recommendations include: 
Tax Assessor Data 

 Exempt buildings are not included in data collection 
because they do not pay taxes: churches, schools, 
government buildings, and other nonprofit organizations. 
These buildings are a critical sector to include in energy 
planning. 

 A mixed-use residential and mixed-use commercial 
building type should become part of their respective 
taxonomies, and the split of floor space between uses 
would enhance the understanding of this emerging, 
popular urban development. 

 Having access and the ability to update building and 
parcel information could have numerous, positive uses. 
One possibility would be to create a "data commons," 
which would allow the region to collaboratively assess 
the cross sections of different social, economic and 
environmental indicators. Data commons, though far from 
common, are appearing in some cities, including 
Minneapolis/St. Paul and Boston.89 

 Building information on square footage, number of 
buildings and the number of separate units within a 
building (for commercial types especially) can help 
establish community priorities. When you combine this 
information with energy use, you can make decisions 
based on the building types that represent the largest 
portion of space or total buildings/units that also have the 
highest energy use per square foot. This type of targeting 
could lead to the highest impact on energy use in 
communities. 

9 http://metrobostondatacommon.org/ 
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Utility Data 
 Currently, utilities have different rates and codes for 

different types of customers--and these codes are often 
very different from utility to utility. Having descriptions of 
rate codes for building types or uses by utilities would 
facilitate detailed comparisons of energy consumption 
behavior among buildings without compromising 
customer privacy.10  

 Multifamily and mixed use building meters can be 
classified as residential, commercial or have a mix of 
both types within a single building. Some buildings are 
master-metered for one fuel type (typically gas) and have 
individual meters for each unit and/or common areas. 
Having detail to disaggregate this type of data could 
show trends when combined with parcel data. Currently, 
all assumptions on uses are built from the tax assessor 
data being applied to aggregate utility data.  

 

Per capita energy consumption is the common metric 
for energy studies; however, this metric can be 
misleading  
"Per capita" energy consumption equals energy consumed per 
residents of an area. Energy per employee is not typically 
captured in energy studies. In the case of our corridor where 
populations of residents and employees intersect, overlap and 
are distinct, we believe having both per capita and per 
employee as measures of energy intensity is best. For example, 
the Lansing-Lansing Township section of the corridor has an 
incredibly high per capita energy consumption: 1,167 mmBtus 
for every resident. This is nearly three times as large as the next 
highest per capita consumption, the Williamston-Williamston 
                                            
10 A number of reports and best practices have come to the fore in recent 
years around this issue including work by ACEEE: 
http://www.aceee.org/sector/local-policy/toolkit/utility-data-access 

Township section of the corridor: 431 mmBtus. The reason for 
this is the Lansing-Lansing Township section of the corridor has 
more people who work--not live--in the area than live in that 
same area. In other words, the per capita sieve (based on 
Census blocks data) is too coarse of a sieve. Such an energy 
use intensity calculations works adequately at larger scales, 
such as across a county or counties. But at this finer sieve, it 
lacks precision.   
 
Returning to this section of the corridor, if you break down 
consumption in to per household and per employee ratios, you 
get a much different picture. The Lansing-Lansing Township 
section of the corridor has the second lowest consumption for 
both of these metrics, while the rural areas have the highest. 
Here the rural areas are larger energy consumers because of 
having relatively larger homes, fewer multifamily units, as well 
as more industrial/manufacturing and other per-employee 
energy intensive business types in these areas.  

Mid-Michigan Program for Greater Sustainability 
 
The Mid-Michigan Program for Greater Sustainability (MMPGS) 
was made possible through the Sustainable Communities 
Partnership between the US Department of Housing and Urban 
Development (HUD), the US Department of Transportation 
(DOT), and the US Environmental Protection Agency (EPA). 
These three agencies have worked together to help 
communities around the country to provide more transportation 
choices, promote equitable affordable housing, enhance 
economic competitiveness, and support existing communities. 
Their goal is to facilitate communities towards becoming more 
healthy and sustainable places to live. 
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These agencies offer grants for funding community growth:  to 
help communities realize their own visions for building more 
livable, walkable, and environmentally sustainable regions. 
Along with a local consortium of businesses and organization 
from Mid-Michigan's Clinton, Eaton, and Ingham counties, the 
area's Tri-County Regional Planning Committee applied for and 
received a $3 million grant to create the MMPGS. These 
partners have been working together to implement nine diverse 
projects that make up MMPGS, of which this study is one.  

Mid – Michigan’s Tri-County Region 
The Tri-County region is located in Mid-Michigan and includes 
the Lansing metropolitan area and all of Ingham, Eaton and 
Clinton Counties. The region is home to the state capital, 
Michigan State University, automobile manufacturing plants, 
insurance company headquarters, tech firms, vibrant small cities 
and villages, and a diverse agricultural economy. The Tri-
County Regional Planning Commission is also a Metropolitan 
Planning Organization.  

Michigan Avenue/Grand River Avenue Corridor 
For planning purposes, the corridor was defined as the area 
within 1/4 mile of Michigan Avenue / Grand River Avenue, 
extending approximately 20-miles from the State of Michigan 
Capitol Building east to the village of Webberville. Spanning 10 
municipalities, the corridor intersects cities, suburbs, exurbs, 
villages and countryside. The corridor is home to institutions 
such as Michigan State University and Sparrow Hospital, a 
minor league baseball stadium, numerous offices, retail stores 
and restaurants, multi-use buildings, multifamily and single-
family residences, and by happenstance, the home of Michigan 
Energy Options, housed within a building designated as LEED 
Platinum in 2012. 

                                            
11 http://www.midmichigansustainability.org/ 

Regional Energy Attitudinal and Awareness Survey 
An addition to our energy baseline study was a survey intended 
to gauge people’s awareness and interest in energy issues in 
this region. Nearly 100 people took the brief survey that was 
posted on the Mid-Michigan Program for Greater Sustainability 
portal.11  
 
On the topic energy efficiency, 73% of residential respondents 
said they had made some kind of upgrades in the last five 
years.  Only 16% responded that they never had any 
improvements. In contrast, those businesses who responded 
about making upgrades were in the minority with only 18% 
doing so and nearly 40% never doing so. Forty respondents 
skipped this question, presumably, because they did not have 
the responsibility at their place of employment for making 
efficiency upgrades.   
 
Questions about wind and solar generation drew favorable 
responses with 93% of respondents wanting to see more 
renewable energy in their community. Equally interesting was 
that 63% of respondents think renewables either "cost less or 
the same" as traditional fossil fuel sources like coal. This 
response jives with the rapidly changing renewables market, 
which has resulted in a considerable reduction in material and 
installation costs for solar and wind, depending on the scale of 
the application, bringing these “homegrown” fuels more in parity 
with the cost of coal, which is 100% imported into the state.  
 
A series of questions about energy planning drew strong 
opinions: 
 
“Is your overall sense that your community currently has a good 
understanding of energy issues? Is it engaging in finding 
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solutions that benefit people, the environment and the 
economy?”  
 
Nearly 80% of respondents felt a “fair” or “poor” job 
characterized this effort.  
 
“Do you think building codes, zoning ordinances and policies 
that require buildings to be more energy efficient and encourage 
more renewable energy development are basically good or bad 
for your community?”  
 
Eighty-eight percent thought these codes and policies were a 
“good” thing; 2% considered them to be “bad” and 10% were 
“neutral.” It is not clear from how the question was worded if 
people were reflecting on the current state of affairs or if 
considering an ideal situation in the future. Either way, this is 
especially interesting when you consider the relevant web of 
local and state policies, codes and ordinances that touch the 
built environment: updates of International Energy Conservation 
Code for buildings; building setbacks, easements and usage; 
restrictions or allowances for onsite renewables; form-based 
codes; “green building” guides and standards; and 
transportation planning. Anyone who has been in a local 
planning and zoning commission meeting knows that these 
issues are complex and often require the local jurisdictions to 
strike balances between developers, existing businesses, local 
residents/taxpayers, state and federal regulators, among others. 
And all of this being done often with thin municipal budgets.  
 
Though this is a general statement with exceptions: 
municipalities and utilities have tended to go the route of 
incentivizing good energy efficiency practices among building 
owners rather than enforcing compliance. The utility energy 
efficiency programs have as their main driver cash rebates and 
incentives for customers to make building improvements. Some 
Michigan cities have green building guidelines but only a very 

few hold developers to actual stricter codes. So with this survey 
response, are we to interpret that the “general public” feels local 
governments should in fact bringing more “sticks” to bear than 
“carrots” to catalyze more efficiency and renewables? Perhaps 
that answers lies somewhat in the responses to the following 
survey question: 
 
“Many communities around the country actively participate in 
planning for their energy future, working with their local utilities, 
governments, businesses and decision makers. This planning 
often includes strategies to achieve more energy efficiency and 
develop more alternative energy options. Is this something you 
would be interested in doing?” 
 
Seventy-two percent or respondents said “yes” to this question 
with 21% answering “maybe” and 7% saying “no.” As discussed 
earlier, the premise of community energy planning is that it 
expands the conversation about an energy future beyond the 
entities that have historically had this responsibility, that is, the 
utilities. The utilities are essential to this conversation—as 
Holland demonstrates—but our survey might suggest that other 
voices want to be heard as well.  

Energy Modeling Tool 
The Energy Modeling Tool was created for decision makers in 
the Tri-County Region to evaluate the potential impacts of 
different energy planning goals in their communities through 
2035. These goals are measured against the current policy 
requirements created by Public Act 295, a State of Michigan 
(2008-2015) statute mandating that utilities achieve energy 
efficiency and renewable energy standards. The modeling tool 
allows decision makers to evaluate if they meet or exceed the 
realities of the policy landscape in their future planning 
scenarios. The creation of this tool facilitated the calculation of 
the region-wide energy consumption baseline for 2012. 
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As a planning platform, the tool provides an online workspace 
for collaborative geodesign--an emerging planning practice that 
stands in contrast to scenario modeling. Scenario modeling 
uses complex background calculations to provide an optimal 
solution to a planning exercise. Collaborative geodesign starts 
from the standpoint that there is no optimal solution. Rather, 
multitudes of right-fit solutions can be derived utilizing a 
combination of quantitative data and qualitative feedback loops. 
And, importantly, it can facilitate many stakeholders providing 
input into any one model.  
 
The Tri-County Region is a very complex planning environment, 
with numerous overlapping jurisdictions: three counties, 48 
townships, 12 cities, 15 villages, 36 school districts, the 7th 
largest public university in the United States by enrollment and 
the State Government of Michigan. All of these jurisdictions 
have their own governing bodies and development interests, so 

cross-jurisdictional planning is a nuanced and sometimes 
cumbersome process.  
 
The Energy Planning Tool allows decision makers to create 
plans for their jurisdictions and share them with decision makers 
in other jurisdictions. Users can easily apply the same planning 
goals to other areas and facilitate cross-jurisdictional consensus 
building. Conversely, users can plan across jurisdictions with 
different goals and still collaborate on shared interests. 
Increasingly, in Michigan and other states, business and political 
leaders are recognizing the value of regional economic 
development and "Placemaking" as strategies to compete for 
new growth, talent attraction and vibrant urban hubs.12 This tool 
can inform those efforts through a critical and often overlooked 
lens: strategic energy planning.  

 
 
 

                                            
12 Among initiatives in Michigan is MI Place led by the Michigan Economic 
Development Corporation: http://miplace.org/ 
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Figure 2: Screenshot of the MMPGS Energy Planning Tool 
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An Energy Baseline for Strategic Energy 
Planning 
 
Figure 3: Strategic Planning (Source: DOE EERE 2009. Community Greening: 
How to Develop a Strategic Energy Plan) 

Establishing and energy baseline is a critical step in the 
development and implementation of a strategic energy action 
plan. 

 
The baseline provides a comprehensive and quantitative 
assessment of the types and quantities of energy currently 
consumed by different sectors of the community. The baseline 
often also includes an analysis of the financial costs and 

environmental impacts associated with energy consumption. 
This analysis provides an objective basis for: 
  

 Projecting future energy demand, costs, and impacts; 
 Setting reasonable and actionable energy goals; 
 Targeting energy liabilities and effective strategies to 

achieve our stated aims; and 
 Benchmarking progress 

Methodology 
Summary 
The purpose of this study is to set a baseline, from which to 
measure impacts of future energy decisions in the region. The 
baseline year is 2012, so all information is modeled in that year. 
This study covers the entire Mid-Michigan Region: Eaton, 
Clinton and Ingham counties. 
  
Further, the primary focus of the study is on the Michigan 
Avenue/Grand River Avenue Corridor. The corridor, for the 
purposes of this study, is defined as all buildings within a ¼ mile 
radius of the Michigan Capitol Building, eastward down 
Michigan Avenue where it eventually merges with Grand River 
Avenue, and ending in the center of the city of Webberville. The 
corridor is approximately 20 miles, so the total area covered is 
approximately 10.25 square miles.  
 
Energy baseline studies are becoming increasingly common in 
recent years. Most of these focus on a political jurisdiction: a city 
or a county, for example. Our literature found none that sought 
to demarcate a baseline for a major transportation and 
economic corridor that crosses multiple political 
jurisdictions.  Additionally our corridor overlays well with the 
urban-rural transect. Thus we believe our energy data will be 
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especially useful as communities along that transect plan for 
their individual and collective futures.13 
  
The general process for completing an energy baseline is 
reflected in several nationally and internationally recognized 
guides for energy management and greenhouse gas emissions 
quantification.141516 These guides have been developed to 
ensure that each assessment is as complete, accurate, and 
detailed as practical and reported results may be used for 
effective decision making, be comparable, and/or added 
together without double counting emissions. The most relevant 
guidance for counties, cities, villages, townships and multi-
county regions is the U.S. Community Protocol for Accounting 
and Reporting Greenhouse Gas Emissions (Community 
Protocol).17  
 
The Community Protocol has been utilized for this analysis in so 
far as it relates to energy consumption and generation to ensure 
consistency and accuracy.18 As such, whenever possible, 
records of actual consumption of energy are compiled from 
energy suppliers. These energy consumption records are 
broken down into sectors or categories of use so that strategies 
for energy action can be as targeted as possible. For energy 
types where consumption records are not available, energy use 
is modeled or projected from other community census or activity 
statistics as well as state or national energy use data.   

                                            
13 The Smart Growth Manual, Andres Duany, Michael Lydon, and Jeff Speck, 
2009, McGraw-Hill. 
14 The World Resources Institute - GHG Protocol publishes standards for 
corporate and community greenhouse gas emissions quantifications. 
http://ghgprotocol.org/standards 
15 The International Organization for Standardization (ISO) publishes 
standards on a wide variety of topics including ISO 50001 on Energy 
Management which discusses energy baseline establishment. 
http://www.iso.org/iso/home/standards/management-
standards/iso50001.htm  

 
Collecting and compiling this data from multiple energy 
suppliers across three counties and at a non-traditional, multi-
jurisdictional transect level has been a challenging task. Energy 
suppliers in the State of Michigan are not required to report 
energy sales by county or for a transect and so do not have a 
standard protocol for doing so. And not all energy suppliers use 
the same means for managing and reporting their sales data--
what we refer to as "energy consumption" throughout this 
report. Because of this, not all suppliers are always able to 
provide the same level of detail. For a comprehensive 
summation of energy consumption, the detail of the analysis is 
then limited to the level of the least detailed provider. However, 
some interesting insight can be gained from the most detailed 
data we have been provided, including the distribution of energy 
consumption behavior, which will be discussed in a later 
section. 

Scope 
This study aims to establish an energy baseline for both the 
Mid-Michigan Region of Ingham, Eaton and Clinton counties, as 
well as the Michigan Avenue/Grand River Avenue Corridor. The 
year 2012 represents the most current year for which the most 
complete energy use and planning data are available. The 
energy types, energy-use related air emissions, and community 
sectors included and detailed in the study are described below. 

16 US EPA - Corporate Climate Leadership program publishes standards for 
organizations to voluntarily inventory and report GHG emissions. 
http://www.epa.gov/climateleadership/guidance/index.html  
17 Local Governments for Sustainability (ICLEI) publishes standard for 
organizations to voluntarily inventory and report their GHG emissions. 
http://www.icleiusa.org/tools/ghg-protocol 
18 Greenhouse gas emission sources or sinks not associated with energy 
generation or energy consumption (e.g. landfill or agricultural methane 
emissions, carbon dioxide emissions or sequestration due to land 
management practices, etc.) have not been used for this baseline.  
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It is important to note what we are including in this study and 
what we are not including. The study is of buildings across all 
sectors and uses within the region. The most detailed analysis 
will be along the ¼ mile radius of the corridor-transect. Energy 
consumption at the regional level is modeled using the total 
number of buildings, of the types defined by the Energy 
Information Administration (EIA). This type of modeling does not 
consider the size of buildings, only the type. At the corridor 
level, information was collected on both the EIA building types 
and the total square feet of floor space in each building. This 
level of data provides a more accurate model and allows for a 
more detailed analysis.  
 
Our energy data comes to us in degrees of details like coarse, 
fine and still finer sieves. Aggregate energy consumption data 
from utilities tells us nothing about how the energy is used. By 
integrating demographic, census, economic, business and 
government data sets we can model energy use up to see if the 
model fits the aggregate numbers. At a still finer level, we can 
utilize building size and use data to model energy use up to the 
aggregate as well. The multiple avenues we have utilized to 
model the data have all resulted in totals that are in a highly 
comparable magnitude to the aggregate energy use data. This 
tells us these models are both accurate and can be used for 
energy planning and scenario analyses. This is the impetus 
behind the Energy Modeling Tool, which can be viewed as a 
bridge to the next steps in the energy planning process.   
 
Many energy studies include transportation as part of the total 
energy consumption profile. While we do have an estimate of 
corridor energy consumption for transportation from a 2010 
study by the Tri-County Regional Planning Commission, we are 
not conducting any further research or analysis of transportation 
to include in this work. We have no estimates of region-wide 
transportation energy consumption, so there will be no 

comparisons drawn of corridor vs. region in that regard. Energy 
Consumption 

Energy Pricing 
The cost of commodities such as energy are often presented as 
either nominal cost or real cost. Nominal cost reflect the actual 
price paid in the given year or stated period of years, whereas 
real costs are adjusted to remove the effects of inflation to allow 
for equivalent comparisons to be made between values from 
different years. All costs reported in this baseline are reported in 
2012 nominal US dollars.  

Energy Types: Electricity and Heating 
The forms of energy consumption included in this baseline are 
grid-supplied electricity and natural gas. Other common heating 
fuels, such as propane, fuel oil, kerosene, coal and wood are 
not included because their use is very low along the dense 
urban zones of the Michigan Avenue / Grand River Avenue 
Corridor. American Community Survey Data estimates that 
heating fuels other than electricity and natural gas account for 
less than 5% of total heating energy along the corridor. These 
estimates are from census block groups, which are not perfectly 
aligned with the corridor and become increasingly less so as 
they move towards rural areas such as Williamston and 
Webberville. The Energy Information Administration estimates 
that space and water heating account for approximately 72% of 
energy consumption in Michigan, so the weighted average use 
of these other fuels is likely less than 3.5% of total energy use 
along the corridor.  
 
At the region level, it is expected that a small percentage of 
other heating fuels are being used. At the corridor level, district 
steam and chilled water are used in a 20 block downtown area 
of Lansing that includes the State Capitol Building, high-rises 
and dense commercial developments. However, we were 
unable to obtain consumption information for these types of fuel. 
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For the purposes of this study, heating fuel use at the regional 
level will all be modeled with natural gas. Michigan State 
University also generates a large portion of its own power, so 
we will include available information that the university has 

published for 2012. Transportation fuels and consumption will 
be discussed only through a 2010 report conducted by the Tri-
County Regional Planning Commission. 

Table 1: Heating Oil Distribution (American Community Survey Lookup Tool) 

 Owner 
Occupied

Renter 
Occupied

Utility 
Gas 

Bottled, 
Tank or 
LP Gas 

Electricity Fuel Oil, 
Kerosene, 

Etc. 

Coal 
or 

Coke 

Wood Other 
Fuel 

No 
Fuel 
Used 

Lansing-Lansing Twp 35.86% 64.14% 75.01% 0.80% 22.50% 0.00% 0.00% 0.00% 1.04% 0.65% 
East Lansing 25.03% 74.97% 68.10% 1.38% 26.35% 1.75% 0.00% 0.00% 1.73% 0.69% 
Okemos -Meridian Twp 61.49% 38.51% 84.27% 0.75% 13.10% 0.00% 0.00% 0.26% 1.29% 0.34% 
Williamston- Williamstown Twp 79.57% 20.43% 77.22% 2.32% 15.58% 1.97% 0.00% 0.84% 1.26% 0.81% 
Webberville 82.91% 17.09% 58.25% 25.11% 7.72% 3.82% 0.00% 4.87% 0.22% 0.00% 
Michigan Ave. Corridor 42.65% 57.00% 73.15% 2.04% 21.06% 1.12% 0.00% 0.31% 1.37% 0.61% 

Site vs. Source Energy 
It is important to distinguish that energy consumption can be 
measured and reported as both site energy and as source 
energy. Most often energy consumption is measured as site or 
end-use energy, i.e., that which is recorded at your electricity or 
gas meter or at the gas station pump. Source or primary energy 
is a measure of energy that, in addition to site energy, also 
includes the energy lost or used in extraction, conversion, 
transmission and distribution of the energy supply to the end 
user. Source energy is particularly relevant when measuring 
electricity energy supplied from a regional grid. Electricity 
generated from combustion (i.e., coal, natural gas, oil, and 
biomass) typically loses more than half of its energy as heat at 
the power plant, which is not recovered.  Source energy 
becomes especially important when making comparisons of 
environmental impact and when comparing the demands of on-
site electrical generation versus regional grids.  

 
Figure 4: Source energy includes site energy plus energy lost in conversion, 
transmission, and distribution to the end user 
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Energy Emissions 
The emissions associated with energy use that are most 
commonly included in an energy baseline include greenhouse 
gas emissions and criteria air pollutants.1920 Emissions 
associated with energy use are typically estimated (as opposed 
to using direct measurement) by multiplying energy use by a 
relevant, published emission factor. Emission factors are 
published and updated by a variety of state and national 
agencies to reflect current, national, regional, or local conditions 
where data is available. Reasonably current and complete 
emission factors were available for greenhouse gas emissions 
for all energy types; however, due to gaps in criteria air pollutant 
emission factors for heating fuels, criteria air pollutants were not 
included in this analysis. See Data Sources below for details on 
the emission factors selected for each energy type.  

                                            
19 Greenhouse gasses (GHGs) are gases that trap heat in the earth’s 
atmosphere creating the “greenhouse” effect. Carbon dioxide, methane and 
nitrous oxide are GHGs that can be emitted from a variety of natural and 
human-influenced processes including the production and combustion of 
fuels to generate heat and power. For more information, see 
http://www.epa.gov/climatechange/ghgemissions/gases.html  

 
 Figure 5: Sources of Scope 1, 2, & 3 Greenhouse Gas Emissions (Source: US 
DOE EERE Sustainability Performance Office) 

Direct (Scope 1) and Indirect (Scope 2 and 3) 
Emissions 
Emissions from energy consumption are often distinguished as 
direct or indirect. Direct emissions represent emissions directly 
released by the energy consumer, such as from fuel combustion 
in a furnace or car owned or operated by the consumer. These 
direct emissions are referred to as Scope 1 emissions. Indirect 
emissions are those that are emitted as a consequence of 
energy use, but not under the immediate control of the end user 
of the energy. Indirect emissions include those associated with 
purchased steam or grid electricity. These indirect emissions 

20 Criteria air pollutants (CAPs) include six air pollutants (ozone, particulate 
matter, carbon monoxide, nitrogen oxides, sulfur dioxide, and lead) that are 
of priority concern because they can result in harm to human environmental 
health and property. These CAPs can be emitted from a variety of sources 
including the production and combustion fuels to generate heat and power. 
For more information see http://www.epa.gov/air/urbanair/ 
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are referred to as Scope 2. Other indirect emissions are 
associated with the extraction, refinement, and transportation of 
fuels and the transmission and distribution of electricity; these 
are classified as Scope 3 emissions. This analysis considers 
only Scope 1 direct and Scope 2 indirect emissions. 

Community Sectors 
 
Typical sectors evaluated in a community energy baseline 
studies include residential, commercial, industrial and 
transportation. This study also provides information on mixed-
use buildings, which typically include residential and commercial 
in the same structure. Transportation consumption is provided in 
a separate baseline and will not be included in primary analysis. 
Among the published baseline studies we reviewed in 
preparation of ours, many gathered municipal data (because it 
is in the public domain) and then estimated consumption for 
proprietary sectors, such as commercial. The reason for this is 
that gaining use permission for commercial and residential is 
inherently difficult and time consuming. Our study gathered real 
data from all the sectors in our region, which we believe created 
an order of magnitude of accuracy in our data collection, 
analysis and conclusions. While this process was not without its 
data gaps, we, nevertheless, feel this provided us with the most 
accurate profile of energy consumption possible at this time. 
The primary hindrance to collecting data of the same type and 
quality is that there lacks any one unifying repository for energy 
and building data in our area. Data tends to follow jurisdictional 
lines: a utilities service territory that rarely overlay with a local 
government’s geographical boundary, Census Blocks, 
Transportation Analysis Zones and so forth. Our baseline study 
sought to focus on energy consumption in an untypical yet 
                                            
21 Multifamily housing that has individual meters for each apartment are 
classified as residential, while buildings that have a shared “master” meter 
are considered commercial.  

crucial demarcation: a transect that has often been called “The 
Main Street” of the Greater Lansing Region because of its 
transportation, housing, institutional and commercial 
importance. 

Residential 
Includes all owner-occupied and rental housing energy 
consumption, except for some multi-unit housing classified by 
utilities as commercial: senior living, rooming houses, 
dormitories and fraternal housing, or master metered 
buildings.21 

Commercial and Industrial 
Includes all public and private commercial, government, 
institutional and industrial facility energy consumption Most 
utilities provide commercial and industrial data separately, 
however because not all data was disaggregated, commercial 
and industrial sectors have been combined for this report. 

Mixed Use 
Mixed-use development is—in a broad sense—any urban, 
suburban or village development, or even a single building, that 
blends a combination of residential, commercial, cultural, 
institutional, or industrial uses, where those functions are 
physically and functionally integrated, and that provides 
pedestrian connections.22 For the purposes of this study, mixed 
use is defined as a single building that either combines 
commercial and residential uses or has multiple, different 
commercial uses. The latter is distinct from malls or attached 
mercantile buildings because it houses non-traditional pairs of 
commercial use, like restaurants with offices or a broadcasting 
studio with a bank. When mixed use is discussed as a class of 

22  Business Geography and New Real Estate Market Analysis, Grant Ian 
Thrall, p.216 
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buildings, it is only considering the combination of residential 
and commercial uses. When mixed use is discussed as a 
building type, it is inclusive of all multi-use buildings.  

 

Figure 6: Michigan Avenue Stadium District, Mixed Use Development includes 
residential apartments, offices and restaurants   

Transportation 
Includes energy associated with vehicular travel within the 
corridor. The travel data provided for this sector was in 
"Passenger Car Equivalents." Passenger Car Equivalent (PCE) 
is a metric used in Transportation Engineering to assess traffic-
flow rate on a highway. A Passenger Car Equivalent is 
essentially the impact that a mode of transport has on traffic 
variables (such as headway, speed, density) compared to a 
single car.23  Energy use was reported in kilojoules and GHG 
emissions were reported in CO2-e, which are discussed in the 
next section. 
 

                                            
23Ahuja, Amanpreet Singh (2004). Development of passenger car equivalents 
for freeway merging sections. ProQuest. ISBN 0-549-24044-6. 

 

Table 2: Ahuja, Amanpreet Singh (2004). Development of passenger car 
equivalents for freeway merging sections. 

Metrics 
 
Several metrics are used throughout this report, which are 
accepted industry standards, but which may deserve some 
explanation. 

Btu (British thermal unit)  
The British thermal unit is a standard unit measure of energy or 
the heat content of a fuel or energy source. All forms of energy 
and fuels can be expressed in terms of Btus and it is commonly 
used to compare the energy content of different energy sources. 
In this context, it is typically reported as mmBtu or million British 
thermal units. 
 

 

 

 

 

 

Equivalents 
1 Passenger Car 

Equivalent
1 Private Car (Including Taxis and Pick-
Ups) 
0.5 Motorcycles 
0.2 Bicycles 
4 Horse Drawn Vehicles 
3.5 Bus, Tractors or Trucks 
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Table 3: mmBtu Equivalents (Source: EIA Energy Conversion Factors)24 

  Equivalents 
1 mmBtu 1 million Btus 

 10 Therms of natural gas 
 1 million cubic feet of natural gas 
 11 gallons of propane 
 7.2 gallons of gasoline 
 80 lbs. of coal 
 293 kWh of electricity 
 1,055,055.85 kilojoules of energy 

  

CO2-e (Carbon Dioxide Equivalents)  
Carbon dioxide is the most prevalent gas that contributes to the 
greenhouse effect and is emitted in greatest quantity from fossil 
fuel combustion.25 However other gases from fossil fuel 
combustion--methane and nitrous oxide--are also emitted to the 
air and are more potent contributors to the greenhouse effect 

                                            
24 http://www.eia.gov/forecasts/aeo/pdf/appg.pdf 
25 See the US EPA’s Causes of Climate Change website for information. 
http://www.epa.gov/climatechange/science/causes.html#greenhouseeffect
   

per unit of mass. The greenhouse effect potency of these gases 
is typically expressed through their potential to cause global 
warming relative to carbon dioxide.26 Thus the combined 
contribution of the combustion gases can be expressed as total 
carbon dioxide equivalents. In this context, this is typically 
reported as Tons of CO2-e or tons of carbon dioxide 
equivalents. 
 
Table 4: Global Warming Potentials (Source: US EPA Climate Leaders Emission 
Factors)27 

 

Greenhouse Gas Global Warming 
Potential as CO2-e 

(100 Yr Horizon) 
Carbon Dioxide (CO2) 1 
Methane (CH4) 24 
Nitrous Oxide (N2O) 310 

  

26Even though the global effects of greenhouse gas emissions are now 
commonly referred to as “climate change” it is the warming effect of these 
gases that serves as the common metric for comparison  
27 US EPA Climate Leaders Emission Factors for Greenhouse Gas 
Inventories. http://www.epa.gov/climateleadership/documents/emission-
factors.pdf 
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Data Sources, Estimates, and Assumptions 

 
Data collection for this study worked from principles and best practices from previous energy studies.28 Our study, based on our 
literature review until June 2014, is novel in that it explores the energy consumption of buildings in a high degree of detail. We use 
studies that have followed a similar format for benchmarking and comparison of our results in a later section in this report. 

 

 
 

Figure 7: Data Sources 

 
                                            
28 Much of the explanatory content up to this point is based upon, with permission: Kirk, B.E. and Townsend, S. 2013. Grand Vision Energy Plan – 2011 Energy & 
Emissions Baseline. SEEDS, Inc. Traverse City, MI. 
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Regional Data 
To arrive at a baseline of energy consumption for the Mid-
Michigan Region of Eaton, Clinton and Ingham Counties, a 
consistent data set was established through Transportation 
Analysis Zones (TAZs). These TAZs provide planning estimates 
for growth or decline in population, households and 
employment. This was the greatest degree of detail available to 
us. This data set was the most consistent and complete for use 
as assumptions in our modeling. A TAZ is similar in size to a 
census block and is outlined by major roads. To arrive at the 
level of detail necessary to model energy consumption, we 
needed to take two further steps. 

 
First, American Community Survey data was collected for the 
entire region.29 This includes estimates of housing by type for 
census blocks. The census blocks were assigned to TAZs, 
based on geographic proximity, to give each TAZ a housing 
profile. This converted the households in each TAZ to 
equivalent EIA Residential Energy Consumption Survey (RECS) 
housing types. No greater level of detail was available, aside 
from aggregate utility data, so residential energy consumption 
was modeled from the average consumption of EIA housing 
types. 

                                            
29http://www2.census.gov/acs2012_5yr/summaryfile/UserTools/SummaryF
ileDataRetrievalTool.zip  
 

Table 5: EIA Residential Energy Consumption Survey (RECS) 

EIA Housing Types Sub-Type Examples 
Single Family Detached Cottage, Ranch, Colonial, Split-Level 
Single Family Attached Townhome, Duplex, Triplex 

Multifamily Apartment Complex, Condos 
Manufactured Home Mobile Home, Modular Home 

 
Second, the Michigan Business Association (MBA) provided a 
list of all businesses in the region, which included North 
American Industry Classification System (NAICS) codes and the 
number of employees for each establishment. The NAICS 
codes were converted to EIA Commercial Business Energy 
Consumption Survey (CBECS) and Manufacturing Energy 
Consumption Survey (MECS) types using a publicly available 
crosswalk file.30 The businesses were assigned to TAZs based 
on their geographic location. The total employment for each 
CBECS and MECS type were converted into a distribution for 
each TAZ and an employment profile was created.  One 
assumption that was needed in this was employment in the 
public sector. No estimates were available in the MBA data for 
government employment. However, the gap between total 
employment in the TAZs and the total employment in the MBA 
data was approximate to an estimate of total public sector 
employment for the region.31 This allowed us to estimate the 
employment gaps between the TAZ and MBA data with 
government employment. CBECS and MECS per-employee 
energy consumption models were used to estimate total 
commercial consumption for each TAZ. 
Table 6: EIA - Commercial Business Energy Consumption Survey (CBECS) and 
Manufacturing Energy Consumption Survey (MECS) 

30 EIA FAQ - Question8. Are the data available by NAICS or SIC code? 
http://www.eia.gov/consumption/commercial/faq.cfm  
31 http://www.tri-co.org/Census_GIS/TCRPC_2011_ACS_Narrative.pdf`
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CBECS and MECS 
Building Types 

Sub-Type Examples 

Agriculture Grain Elevators, Commercial 
Farms 

Education K-12 Schools, Universities 
Food Sales Markets, Grocery Stores 
Food Service Restaurants, Cafes, Pubs, Fast 

Food 
Healthcare IPD Hospitals, Hospice Care 
Healthcare OPD Doctor’s Offices, Medical 

Specialist Offices 
Industrial/Manufacturing Raw Material Processing, Light 

Manufacturing, Industrial 
Manufacturing 

Lodging Hotels, Extended Stay Motels 
Mercantile Attached Strip Malls, Downtown Districts 
Mercantile Attached-Mall Enclosed Mall 
Mercantile Detached Retail Stores Without Shared 

Walls 
Multiple Residence Rooming House, Assisted Living 

Campus, Dormitories, Fraternities 
Office Offices and Office Buildings 
Other For Styles Not Included in Other 

Categories. Example: Clubhouse 
Parking Parking Garages 
Public Assembly Expo Center, Conference Center 
Public Order & Safety Government Buildings, Fire Dept, 
Religious Worship Churches 
Service Salon, Dry Cleaner, Copy Shop 
Warehouse Storage, Mini Storage, 

Distribution Center 
Mixed Use Multiple Commercial Uses in a 

Single Building 

                                            
32 http://ingham-equalization.rsgis.msu.edu/InghamParcelViewer.aspx 

 
There is a distinction that must be made when talking about 
employment in a TAZ. This refers to the number of employees 
working in that area, not the number of employed people who 
live in that area. This is especially important when assessing 
metrics with other data sets, such as the American Community 
Survey, which reports statistics on the number of employed 
people who live in a particular census block.  

Corridor Data 
Tri-County Regional Planning Commission provided corridor 
parcel property data. While this data did provide a list of parcels 
for the corridor, it had numerous data gaps and we were not 
able to create a common data set. However, the Ingham County 
Tax Equalization Board has an online parcel map, which has 
up-to-date building data for all Ingham County parcels.32 This 
data, when combined with the previous, was sufficient to 
complete our common data sets for all the parcels; but it only 
allowed the data to be accessed one parcel at a time. Our 
collection and categorizing of this data was a very labor-
intensive process and possible only through the good work of 
student research teams.  An important note about using parcel 
data for energy studies: parcels can often have multiple 
buildings on a single parcel or a single building on multiple 
parcels. Parcels also include easements, alleyways, roads and 
undeveloped spaces. Here is a breakdown of the complexity of 
parcel data with approximate values: 
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Table 7: Tri-County Regional Planning Commission and Ingham County Tax 
Assessor Data 

9,453 Corridor 
Parcels 

6,437 Parcels with Buildings 

 7,537 Buildings 
 1,431 Commercial Buildings 
 47 Mixed Use Buildings 
 6,059 Residential Buildings 
 10,377 Housing Units 
 37,609,641 Square Feet of Building 

Space 
 
The only change made to this data from its original form was the 
addition of a “Mixed Use” building type. This building type was 
very common in high-density urban areas, and though more 
difficult to discern its overall energy consumption is important to 
arriving at an accurate evaluation of energy consumption within 
a geographical area.  

Utility Data 
The region has six electric and/or gas utilities with overlapping 
jurisdictions: Lansing Board of Water and Light (LBWL), 
Consumers Energy (CMS), Detroit Edison (DTE), HomeWorks 
Tri-County Electric Cooperative, City of Eaton Rapids Municipal 
Electric and SEMCO Energy. Michigan State University also has 
its own power plant, supplying the bulk of the campus’ energy 
needs. At the regional level, residential energy consumption 
data for 2012 was provided in aggregate by all utilities except 
DTE. Commercial energy consumption data was provided by all 
utilities except DTE and HomeWorks Tri-County. DTE cited 
privacy concerns for customers as reasons not to provide data. 
HomeWorks, which services a rural area with few commercial 
members, was concerned that providing “aggregate” data on 
that sector would amount to providing too specific data on 
businesses located there--a valid concern. 

 
In Michigan, utilities—investor-owned or public—are not 
obligated to share customer data, outside of publishing annual 
“sales” or “production” figures for their overall service territories. 
That the utilities in our region provided such detailed information 
to our study, requiring considerable data manipulation on their 
parts, was one of the more remarkable achievements of this 
process, and for that, we are grateful to them. All data was 
provided in aggregate form, by zip code.  

 
Focusing down on the corridor, there are three active utilities 
with overlapping service territories: LBWL, CMS, and DTE. A 
portion of MSU’s campus is also along the corridor and mostly 
powered by on-campus power sources. LBWL and Consumers 
provided extensive commercial and residential energy 
consumption information, which will be discussed later in the 
study. MSU provided detailed energy intensity information for all 
of its buildings along the corridor as well. All data provided by 
the utilities was contingent on it not being shared in the format in 
which it was provided. All utility data has been combined and 
converted to different jurisdictions for the purpose of this study.  

Electricity Generation 
Each utility has a different profile of fuel generating sources (i.e., 
percent of coal, nuclear, natural gas and renewables in their 
portfolio) for the energy they supply. At a regional level, TAZ’s 
were assigned a primary electric utility and that utility’s profile 
was used for calculations. At the corridor level, electric 
generation is split between LBWL, CMS and MSU along clear 
boundaries. Profiles were assigned to city/township/campus 
jurisdictions. 

Source Energy 
The electricity and natural gas consumption data provided by 
the utilities and transportation fuels represents end-user or site 
energy. As mentioned previously, source energy is equal to the 
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site energy plus energy lost during extraction, conversion, 
transmission and/or distribution. Conversion energy and source 
energy have been estimated based on the ratios of source 
energy to site energy published by the EPA.33 
 

Table 8: Source Energy Factors per Unit of Delivered Energy (Source: EPA 
Energy Star Challenge for Industry) 

Energy Source Source Energy Factor 
Electricity 3.34 
Natural Gas 1.047 
LPG 1.01 
Coal (bituminous) 1.00 
Fuel Oil (Distillate) 1.01 
Gasoline 1.01 

Energy Cost 
Utilities have varying rates for different customer classes. For 
the purposes of this study, all fuel cost estimates are calculated 
using EIA estimates. This is meant to show an approximation of 
energy costs at all levels in the region and should not be 
interpreted as the actual costs customers are paying for their 
energy in the region, rather a similar economy of scale.  
 

 

 

 

 

 

                                            
33 EPA Energy Star for Industry Quick Converter 
http://www.energystar.gov/ia/business/industry/industry_challenge/Quick
Converter.xls  

 

Table 9: EIA Annual Energy Outlook 2014 Early Release 

Customer Class Fuel Type Nominal 2012 
U.S. Dollars per 

site mmBtu  
Residential Natural Gas $10.46 
Residential Electricity $34.83 
Commercial Natural Gas $8.11 
Commercial Electricity $29.55 
Industrial Natural Gas $3.77 
Industrial Electricity $19.50 

Energy Related Emissions 
Greenhouse gas (GHG) emissions have been estimated by 
multiplying consumption by an emissions factor representing the 
average quantity of GHG emissions emitted per unit of energy 
consumed as described below.  

Electricity Emissions 
The US Environmental Protection Agency (EPA) develops 
emissions factors per kWh consumed for each power plant, 
state, regional grid, and nation based on power and emissions 
outputs reported by electricity generators nationally. These 
emission factors are published via the EPA’s eGRID database 
and the emission factors generally lag behind current conditions 
by two to three years. The most current data set (eGRID 2012) 
is based on the emission s and consumption reported for the 
calendar year 2009.34 The eGRID greenhouse gas emission 
factor used in this analysis was the RFC Michigan (RFCM) 
“subregion annual CO2 equivalent total output emission rate,” 

34 eGRID 2012 GHG Emission Factors, RFCM sub-region. 
http://www.epa.gov/cleanenergy/energyresources/egrid/index/html 
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which includes three greenhouse gases: carbon dioxide, 
methane, and nitrous oxide.  

 
It is important to note that the “total output” emission rate is 
inclusive of both baseload and non-baseload electricity 
generation sources and is the appropriate emissions factor for 
reporting baseline emissions. When evaluating the impact on 
emissions of future energy policies it is generally recommended 
to use the non-baseload emission rate as it represents the 
sources of electricity generation most likely affected by local 
reductions in energy demand.  

Heating and Transportation Fuel Emissions 
The US EPA publishes greenhouse gas emission factors for the 
combustion of common heating and transportation fuels for 
GHG emissions quantification and reporting through its Climate 
Leaders program. These emissions factors include three 
greenhouse gases: carbon dioxide, methane and nitrous 
oxide.35 

                                            
35 Climate Leaders Emissions Factors, November 7, 2011 release. 
http://www.epa.gov/climateleadership/documents/emission-factors.pdf  

Table 10: GHG Emission Factors per mmBtu (Sources: eGRID 2012 and US EPA 
Climate Leaders) 

Energy Source kg CO2-e / mmBtu 
Electricity 22.2 
Natural Gas 5.31 
Propane / LPG 6.32 
Fuel Oil (Distillate) 7.42 
Coal 9.60 
Wood 0.20 
Gasoline 7.05 
Diesel 7.42 

Weather Normalization 
Annual energy use at a community or regional scale can change 
from year to year due to many factors including changes in 
population, weather, economic growth or recession, fuel prices, 
etc. There are a variety of methods for weather normalizing 
energy use most of which involve regression analysis of the 
relationship between local energy use and local weather 
variables. To complete an accurate regression, at least 12 
individual months of energy use and weather data are typically 
required. Unfortunately almost all of the utility data provided was 
an annual total only; therefore weather normalization of the 
baseline data was not possible for this analysis. This is not an 
uncommon issue with other energy studies. Finer levels of detail 
from utilities could help make weather normalization easier and 
improve the final analysis.  
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Inventory Results 
 
The inventory breaks energy consumption down, for 
Commercial and Industrial (COM) and Residential (RES) 
sectors, into several key metrics. First, per capita consumption 
shows the total energy consumption over population. Second, 
per household consumption shows the total residential 
consumption over the total number of households. Last, per 
employee consumption shows total commercial consumption 
over the total number of employees. These metrics are repeated 
for energy costs and CO2-e. These three metrics, together, 
facilitate a deeper understanding of how energy is used, which 
stands in contrast to some other studies that only use per capita 
as a measure of energy intensity.     
 
We will start with the Mid-Michigan Region of Ingham, Clinton 
and Eaton. Ingham County has, by far, the highest population, 
households and employment in the region. Not surprisingly, 
Ingham also has the highest total energy use. However, Ingham 

ranks second for per capita consumption and has the lowest per 
household and per employee consumption. Ingham County 
represents the bulk of the urban core of the region so, again, 
this is not surprising. Urban areas have denser housing and 
more multifamily or multi-unit buildings. They also have a higher 
density of low-energy business types, such as offices, services 
and retail stores. As you move away from the urban core, you 
see larger homes, fewer multifamily and multi-unit buildings, as 
well as energy intensive low-employee businesses like 
manufacturing, farming and industrial complexes. Eaton County 
has, by far, the highest per employee energy consumption. This 
is likely due to a larger percentage of farming, manufacturing 
and industrial businesses. Clinton County has the highest per 
household energy consumption, but only by a slight margin over 
Eaton County.  These two areas are much more suburban and 
rural, having larger households with more persons per 
household.  

 
Mid-Michigan Population, Households and Employment 
Table 11: Mid-Michigan Population, Households and Employment36  

 Population Households Employment
Clinton           68,795           25,715            51,552
Eaton         105,764           40,725            69,865

Ingham         279,455          117,570           347,208
Region         454,015          184,010           468,624

                                            
36 Traffic Analysis Zone Data (Tri-County Regional Planning Commission, Choices for Our Future: Smart Growth Scenario, 2005) 
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Mid-Michigan Modeled Energy Use, CO2-e, and Fuel Cost 
Table 12: Mid-Michigan Modeled Energy Use, CO2-e, and Fuel Costs37  

 Commercial 
Site Energy 
Use 
(mmBtus) 

Commercial 
Source Energy 
Use (mmBtus) 

Commercial 
CO2-e 
(Tons) 

Commercial 
Fuel Cost (2012 
Dollars) 

Residential 
Site Energy 
Use 
(mmBtus) 

Residential 
Source 
Energy Use 
(mmBtus) 

Residential 
CO2-e 
(Tons) 

Residential Fuel 
Cost (2012 
Dollars) 

Clinton 4,086,425 11,516,222 840,141 $96,347,037 3,046,651 5,175,513 353,140 $52,819,015 
Eaton 11,214,291 28,634,959 1,986,087 $220,885,132 4,666,485 7,950,688 533,758 $81,151,859 
Ingham 23,005,936 64,936,338 4,512,813 $546,822,111 13,131,911 22,456,440 1,416,063 $229,247,853 
Region 38,306,652 105,087,518 7,339,042 $864,054,281 20,845,046 35,582,641 2,302,961 $363,218,727 

Mid-Michigan Energy-Use Statistics 
Table 13: Mid-Michigan Energy Use Statistics 

 Per 
Capita 
Energy 
Use 
(mmBtus) 

Per 
Household 
Energy 
Use 
(mmBtus) 

Per 
Employee 
Energy 
Use 
(mmBtus) 

Per Capita 
CO2-e 
(Tons) 

Per 
Household 
CO2-e 
(Tons) 

Per 
Employee 
CO2-e 
(Tons) 

Per Capita 
Energy 
Cost (2012 
Dollars) 

Per 
Annum 
Household 
Energy 
Cost (2012 
Dollars) 

Per 
Employee 
Energy 
Cost (2012 
Dollars) 

Clinton 242.63 201.27 223.39 17.35 13.73 16.30 $2,168 $2,054 $1,869 
Eaton 345.92 195.23 409.86 23.83 13.11 28.43 $2,856 $1,993 $3,162 
Ingham 312.73 191.00 187.02 21.22 12.04 13.00 $2,777 $1,950 $1,575 
Region 309.84 193.37 224.25 21.24 12.52 15.66 $2,703 $1,974 $1,844 

 
  

                                            
37 (EIA RECS, CBECS, and MECS; EPA Energy Star; Buildings Energy Data Book 2012) 
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Michigan Avenue / Grand River Avenue Corridor Local Units of Government (LUGs)
The next area we will look at is the major local units of 
government (LUGs) that surround the Michigan Avenue/Grand 
River Avenue Corridor. All of these areas are within Ingham 
County and some have been naturally grouped together to 
simplify the analysis. This area represents an urban to rural 
transition, starting with the urban core of Lansing and moving 
eastward to the rural villages of Williamston and Webberville.  
 
Lansing-Lansing Township has the highest population, 
households and employment as it represents the center of the 
urban core and is the Capital of the State of Michigan. It has a 
very high per capita consumption. However, this is misleading. 
Employment is almost twice as high as population in the urban 
core, meaning more people work in the area than live there. 

This artificially inflates per capita consumption, which is why per 
household and per employee consumption are better indicators 
of intensity. Per household intensity has a fairly low variance 
between these areas, but the rural areas are slightly higher. The 
intensity of per-employee energy use gets much higher as you 
move toward the rural areas. This is likely due to more 
manufacturing, distribution and warehousing, farming and 
industry. These business types have a low number of 
employees in contrast to the large size and intense energy use 
of the buildings. The urban core, where space is at a premium, 
has denser development but less energy intensive activities and 
more employees per foot of work space. This results in per 
employee energy use being lower.  

 
Corridor Local Units of Government Population, Households and Employment 
Table 14: Michigan Avenue / Grand River Avenue Corridor Local Units of Government Population, Households and Employment38 

 Population Households Employment 
Lansing-Lansing Twp 125,226 52,726 215,260 
East Lansing 46,700 24,358 53,060 
Okemos - Meridian Twp 37,259 15,116 28,524 
Williamston-Williamstown Twp 8,795 3,389 4,272 
Webberville 1,495 529 688 
Corridor LUG Total 219,476 96,118 301,803 

  

                                            
38 Traffic Analysis Zone Data (Tri-County Regional Planning Commission, Choices for Our Future: Smart Growth Scenario, 2005) 
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Corridor Local Units of Government Modeled Energy Use, CO2-e, and Fuel Cost 
Table 15: Michigan Avenue / Grand River Avenue Corridor Local Units of Government Modeled Energy Use, CO2-e, and Fuel Costs39 

 Commercial 
Site Energy 
Use 
(mmBtus) 

Commercial 
Source 
Energy Use 
(mmBtus) 

Commercial 
CO2-e 
(Tons) 

Commercial 
Fuel Cost 
(2012 
Dollars) 

Residential 
Site 
Energy 
Use 
(mmBtus) 

Residential 
Source 
Energy 
Use 
(mmBtus) 

Residential 
CO2-e 
(Tons) 

Residential 
Fuel Cost 
(2012 
Dollars) 

Lansing-  Lansing Twp 15,274,122 41,554,974 2,936,579 $338,800,136 5,853,942 10,018,974 677,234 $102,283,019 
East Lansing 2,706,024 7,637,926 407,993 $65,677,966 2,650,416 4,549,987 197,900 $46,456,719 
Okemos - Meridian Twp 2,045,780 5,988,595 421,190 $51,494,016 1,644,858 2,826,203 188,811 $28,857,476 
Williamston- Williamstown 
Twp 

707,558 2,067,925 175,814 $17,490,377 403,178 685,790 52,248 $6,999,272 

Webberville 128,797 367,497 31,015 $2,885,503 61,140 103,136 7,907 $1,052,236 
Corridor Municipalities Total 20,862,281 57,616,917 3,972,592 $476,347,998 10,613,535 18,184,089 1,124,100 $185,648,722 

Corridor Local Units of Government Energy-Use Statistics 
Table 16: Michigan Avenue / Grand River Avenue Corridor Local Units of Government Energy-Use Statistics 

 Per Capita 
Energy 
Use 
(mmBtus) 

Per 
Household 
Energy 
Use 
(mmBtus) 

Per 
Employee 
Energy 
Use 
(mmBtus) 

Per 
Capita 
CO2-e 
(Tons) 

Per 
Household 
CO2-e 
(Tons) 

Per 
Employee 
CO2-e 
(Tons) 

Per Capita 
Energy Cost 
(2012 Dollars) 

Per Annum 
Household 
Energy 
Cost (2012 
Dollars) 

Per 
Employee 
Energy 
Cost (2012 
Dollars) 

Lansing- Lansing Twp 411.85 190 193 28.86 12.84 13.64 $3,522 $1,940 $1,574 
East Lansing 260.98 187 144 12.97 8.12 7.69 $2,401 $1,907 $1,238 
Okemos - Meridian Twp 236.58 187 210 16.37 12.49 14.77 $2,157 $1,909 $1,805 
Williamston- 
Williamstown Twp 

313.08 202 484 25.93 15.42 41.16 $2,784 $2,065 $4,094 

Webberville 314.71 195 535 26.03 14.94 45.11 $2,633 $1,988 $4,197 
Corridor Municipalities  345.37 189 191 23.22 11.69 13.16 $3,016 $1,931 $1,578 

  

                                            
39 (EIA RECS, CBECS, and MECS; EPA Energy Star; Buildings Energy Data Book 2012) 
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Michigan Avenue / Grand River Avenue Corridor Transect 
Finally, we get to the corridor. What was identified at the local 
unit of government level is amplified as you approach the 
corridor. Per capita energy use in the urban core is the highest 
here, nearly three times higher than the LUG level. As 
mentioned, this is due to more employees than residents in the 
area. This is not surprising, as the corridor transect follows the 
equivalent of an urban to rural "main street," lined with 
businesses and mixed use buildings. As before, the intensity of 
employee and household energy use increases in the rural 
eastern portion of the corridor. What is most important about 
this area is the sheer amount of energy it uses in comparison to 

its size. The corridor consumes more energy per square mile 
than the region, the county or the cities and villages that it 
transects. This is the impetus behind our study and our core 
thesis around it: addressing the energy efficiency in our urban 
environments is the linchpin for long-term regional sustainability. 
Though nuanced, we have found that energy consumption 
patterns within the built environment warrant a deeper look, 
especially in terms of developing future, targeted energy 
efficiency programs, such as addressing the multifamily and 
mixed use sectors in a consequential manner. 

 
Michigan Avenue / Grand River Avenue Corridor Population, Households and Employment 
Table 17: Michigan Avenue / Grand River Avenue Corridor Population, Households, and Employment40   

 Population Households Employment 
Lansing-Lansing Twp 2,996 2,856 18,371 
East Lansing 11,056 4,981 10,995 
Okemos -Meridian Twp 3,138 2,037 2,310 
Williamston- Williamstown Twp 1,040 1,481 593 
Webberville 1,337  393 379 
Corridor 17,620 11,789 31,744 

  

                                            
40 Estimated from Michigan Avenue / Grand River Avenue Corridor LUG Energy Use Statistics 
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Michigan Avenue / Grand River Avenue Corridor Modeled Energy Use, CO2-e, and Fuel Cost 
Table 18: Michigan Avenue / Grand River Avenue Corridor Modeled Energy Use, CO2-e, and Fuel Costs41 

 Commercial 
Site Energy 
Use 
(mmBtus) 

Commercial 
Source 
Energy Use 
(mmBtus) 

Commercial 
CO2-e 
(Tons) 

Commercial 
Fuel Cost 
(2012 
Dollars) 

Residential 
Site 
Energy 
Use 
(mmBtus) 

Residential 
Source 
Energy 
Use 
(mmBtus) 

Residential 
CO2-e 
(Tons) 

Residential 
Fuel Cost 
(2012 
Dollars) 

Lansing - Lansing Twp 1,354,908 3,187,126 215,392 $27,213,731 170,171 309,580 19,810 $3,176,626 
East Lansing 988,463 2,150,353 143,046 $18,344,143 301,117 552,523 35,425 $5,671,211 
Okemos - Meridian Twp 270,624 701,534 47,791 $6,098,520 122,881 218,392 13,761 $2,239,044 
Williamston- Williamstown Twp 131,277 275,676 18,086 $2,119,856 95,894 172,261 10,877 $1,766,782 
Webberville 64,517 133,779 8,716 $1,049,499 24,829 45,741 2,902 $469,565 
Corridor 2,809,789 6,448,468 433,031 $54,825,748 714,893 1,298,497 82,775 $13,323,227 

Michigan Avenue / Grand River Avenue Corridor Energy-Use Statistics 
Table 19: Michigan Avenue / Grand River Avenue Corridor Energy-Use Statistics 

 Per 
Capita 
Energy 
Use 
(mmBtus)

Per 
Household 
Energy 
Use 
(mmBtus) 

Per 
Employee 
Energy 
Use 
(mmBtus) 

Per 
Capita 
CO2-e 
(Tons) 

Per 
Household 
CO2-e 
(Tons) 

Per 
Employee 
CO2-e 
(Tons) 

Per Capita 
Energy 
Cost (2012 
Dollars) 

Per Annum 
Household 
Energy 
Cost (2012 
Dollars) 

Per 
Employee 
Energy 
Cost (2012 
Dollars) 

Lansing- Lansing Twp 1,167.29 108.40 173.48 85.40 12.52 12.39 $10,451 $1,892 $1,493 
East Lansing 244.47 110.92 195.58 13.25 5.56 10.86 $2,630 $1,942 $1,671 
Okemos- Meridian Twp 293.20 107.23 303.75 22.51 12.32 21.38 $2,892 $1,882 $2,607 
Williamston- Williamstown Twp 430.60 116.29 464.69 39.00 15.22 39.51 $4,137 $2,019 $3,970 
Webberville 134.30 116.43 353.13 13.29 15.12 30.30 $1,498 $2,010 $3,021 
Corridor 439.68 110.15 203.14 31.38 9.56 14.09 $4,222 $1,926 $1,744 

  

                                            
41 EIA RECS, CBECS, and MECS; EPA Energy Star; Buildings Energy Data Book 2012; Ingham County Tax and Equalization Office 
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The Michigan Avenue / Grand River Avenue Corridor: A Deeper Dive 
Building Characteristics 
Table 20: Corridor RECS, MECS, and CBECS Building Types with Tax Assessor Data 

 Complete 
Square Feet 

Residential 
Square Feet 

Commercial Square 
Feet 

Buildings Units 

Commercial 96% 25,023,219.00        1,431.00  1,783.00 
Agriculture 100% 213,600 58 58 
Education 72% 2,941,905 48 52 
Food Sales 100% 124,579 18 18 
Food Service 100% 493,444 107 110 
Healthcare IPD 75% 241,263 8 8 
Healthcare OPD 97% 316,599 40 41 
Industrial/Manufacturing 97% 817,275 56 50 
Lodging 100% 2,646,340 29 29 
Mercantile Attached 100% 1,549,152 142 151 
Mercantile Attached-Mall 100% 968,664 3 3 
Mercantile Detached 100% 1,749,311 183 185 
Mixed Use Commercial 100% 958,805 19 21 
Multiple Residence 98% 667,680 87 423 
Office 99% 6,147,747 257 258 
Other 100% 60,778 16 16 
Parking 93% 2,029,838 14 14 
Public Assembly 95% 1,095,838 20 20 
Public Order & Safety 36% 125,499 19 19 
Religious Worship 47% 132,458 39 39 
Service 98% 704,545 135 135 
Warehouse 100% 1,037,899 133 133 
Mixed Use Residential 100% 538,257 243,359 47 408 
Residential 100% 11,804,806 6,059 10,035 
Manufactured Home 100% 179,412 263 263 
Multiple Residence 100% 3,667,046 315 4,064 
Single Family – Attached  100% 651,618 330 557 
Single Family – Detached  100% 7,306,730 5,151 5,151 
Grand Total 99% 12,343,063 25,266,578 7,537 12,226 
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Energy Use 
Table 21: Corridor Energy Use, CO2-e, and Fuel Costs by EIA Building Type 

  Commercial 
Site Energy 
Use 
(mmBtus) 

Commercial 
Source 
Energy Use 
(mmBtus) 

Commercial 
CO2-e 
(Tons) 

Commercial 
Fuel Cost 
(2012 
Dollars) 

Residential 
Site 
Energy 
Use 
(mmBtus) 

Residential 
Source 
Energy 
Use 
(mmBtus) 

Residential 
CO2-e 
(Tons) 

Residential 
Fuel Cost 
(2012 
Dollars) 

Commercial 2,780,730 6,385,842 428,881 $54,288,990  
Agriculture 17,860 27,281 1,677 $126,203  
Education 253,886 529,212 34,815 $4,521,791  
Food Sales 27,295 80,444 5,695 $706,320  
Food Service 107,966 238,852 15,856 $2,051,965  
Healthcare IPD 65,672 125,188 8,080 $1,060,229  
Healthcare OPD 39,385 93,600 6,314 $809,029  
Industrial/Manufacturing 68,334 104,382 6,433 $482,876  
Lodging 301,649 640,783 42,237 $5,426,428  
Mercantile Attached 165,140 455,012 31,949 $3,977,074  
Mercantile Attached-Mall 103,260 284,513 19,636 $2,486,811  
Mercantile Detached 179,654 460,577 31,524 $4,004,730  
Mixed Use Commercial 117,880 259,387 17,180 $2,177,447  
Multiple Residence 48,407 86,542 5,509 $727,882  
Office 668,875 1,672,756 114,424 $14,517,121  
Other 9,992 21,116 1,376 $180,657  
Parking 333,705 705,228 46,536 $6,033,510  
Public Assembly 107,361 222,499 14,630 $1,909,633  
Public Order & Safety 21,384 63,721 4,189 $380,832  
Religious Worship 5,535 9,940 641 $90,026  
Service 59,959 128,505 8,468 $1,100,191  
Warehouse 77,531 176,302 11,714 $1,518,235  
Mixed Use Residential 29,058 62,626 4,149 $536,758 64,271 138,515 9,179 $1,429,235 
Residential  650,622 1,159,982 73,596 $13,370,393 
Manufactured Home  15,340 30,628 1,971 $332,708 
Multiple Residence  265,861 475,310 30,208 $4,874,129 
Single Family – Attached   32,581 54,763 3,437 $719,980 
Single Family – Detached   336,840 599,281 37,981 $7,443,576 
Grand Total 2,809,789 6,448,468 433,031 $54,825,748 714,893 1,298,497 82,775 $14,799,629  
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Distribution of Energy Consumption by Customer 
The most detailed information on corridor energy consumption 
came from the Lansing Board of Water & Light. Monthly 
consumption data for 5,421 residential meters and 1,470 
commercial and industrial meters allowed a deeper analysis of 
consumption behavior than was possible with aggregate 
consumption data.  

Averages vs. Deciles 
Much of the work, thus far, has focused on models of energy 
consumption that are based on averages. Averages are a good 
way to model and extrapolate large amounts of data. However, 
averages tell you almost nothing about the distribution of 
behaviors that create them. If you take all the customers of a 
particular class, such as residential, line them up based on their 
total energy consumption from lowest to highest, and break 
them in ten equal groups, you have deciles. This type of 
analysis is often done for wealth distributions by economists. 
What we can now see is the distribution of energy consumption 
behavior for a particular customer class.  
Table 22: Residential Electric Consumption Behavior (Source: Lansing Board of 
Water and Light) 

Decile Consumption 
0-10% 3% 

10-20% 4% 
20-30% 5% 
30-40% 6% 
40-50% 8% 
50-60% 9% 
60-70% 10% 
70-80% 12% 
80-90% 15% 

90-100% 27% 
 

The table indicates that the top 10% of residential energy 
consumers (the 90-100th decile) account for approximately 27% 
of the energy consumed. The top 40% of customers account for 
64% of total energy consumed. This shows that, while you can 
state an average of energy consumption for a particular 
customer class, the actual consumption of individual meters can 
vary greatly. Further, a small number of meters account for a 
very large portion of total consumption. This is especially so 
when looking at commercial consumption. 
Table 23: Commercial and Industrial Energy Consumption Behavior (Source: 
Lansing Board of Water and Light) 

Decile Consumption
0-10% 0.18%

10-20% 0.33%
20-30% 0.54%
30-40% 0.78%
40-50% 1.08%
50-60% 1.60%
60-70% 2.42%
70-80% 3.80%
80-90% 6.84%
90-99% 34.03%

99-100% 48.39%
 
In the table above, you can see the top 1% of meters account 
for more than 48% of all commercial electric consumption. The 
top 10% accounts for almost 90% of all consumption. This could 
indicate that significant energy savings may be achieved in 
residential and especially commercial buildings by targeting the 
largest consumers and taking a deep dive in to improving their 
energy efficiency. This could also indicate that mass market 
approaches, while egalitarian, may not maximize the short-term 
possibilities for reducing energy consumption.  
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Energy Use Intensity by Floor Space 
At the building level, EUI is measured as energy consumption 
per square foot of floor space. The higher the EUI, the more 
energy you are consuming for the space you are living or 
working in. The corridor has a predictable energy use intensity 
pattern. The most densely developed area is Lansing-Lansing 
Township, and it also has the highest EUI. This indicates that 
more energy is used per square foot of building space than 
anywhere else on the corridor. As you move east from the urban 
core, you enter East Lansing and Meridian Township. This area 
has a EUI that is close to the average for the corridor. This is 
likely due to larger homes and businesses and larger retail 
spaces or “big box” stores. As you move further east to the rural 
areas, the EUI drops dramatically. As discussed in the previous 
sections, per employee and per household energy intensities 
increase as you move out of the urban core. This shows an 
interesting trade-off for targeted energy planning. While the 
opportunity to reduce the most energy is at the urban core, you 
have far more businesses and households to reach. This means 
more labor intensity to achieve energy savings. In rural areas, 
larger businesses and homes mean you could get more energy 
savings per building owner.  
Table 24: Corridor Energy Use Intensity by Square Footage (mmBtu/1,000 Sq ft) 

 Total 
Square 

Feet 

Total Energy 
Consumption

EUI 

Lansing - Lansing Twp 14,712,872 3,496,707 238 
East Lansing 13,782,705 2,702,876 196 
Okemos - Meridian Twp 4,678,464 919,926 197 
Williamston - 
Williamstown Twp 

3,235,965 447,937 138 

Webberville 1,199,635 179,520 150 
Corridor 37,609,641 7,746,965 206 

                                            
42 See appendix for full case study reports 

 
Case Studies 
As previously mentioned, averages tell you very little about the actual 
consumption of any given building. We felt it important to ask, “What 
does a building that has maximized its efficiency look like?” We found 
several shining examples on the corridor that have done just this42.  

The Christman Building 
The world’s first triple LEED Platinum building was built in 1928 and is 
one of the many historic high-rise buildings in downtown Lansing. It 
started as the Michigan Millers Mutual Fire Insurance Company, but is 
now the national headquarters of the Christman Company. Christman 
Co. is an industrial construction company and a leader in creating 
highly efficient buildings. The company was able to take a historic 
building and completely retrofit it for efficiency without compromising 
its historic integrity – no easy feat. As you can see in the figure below, 
the Christman Building started as a fairly inefficient building in 
comparison to newer high-rises like the Lansing City Hall, built in 
1958. After the renovation in 2008, the building uses approximately 66 
mmBtus per thousand square feet of floor space. That is an increase 
in efficiency of 44%, and 32% more efficient than Lansing City Hall.  

 
Figure 8: Christman Building Benchmark 
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Draheim Family Home 
One of only a handful in Michigan, this LEED Platinum home was built 
in 2011. It has numerous sustainable aspects such as reused and 
sustainably sourced materials, landscaping that is both drought 
tolerant and naturally filters and retains rainwater, a highly efficient 
building envelope and energy efficient appliances. The home is 20% 
more efficient than the average Midwest home and 71% more efficient 
than the average corridor home. For a new build, the home cost 10% 
higher than an average home, but this cost increase is paid back 
through lower energy bills and a comparatively higher home value.  
 
 

 
Figure 9: Draheim Family Home Benchmark 

 
 
 
 
 

 
Michigan Energy Options Headquarters 
So you may be saying to yourself, “Building a new home is an easy 
way to make it efficient, but what about an old home?” Michigan 
Energy Options’ headquarters in downtown East Lansing was built in 
1928 in the dutch-colonial home style. It was not converted to an 
office until the mid-1980s, but rooftop solar panels and efficiency 
improvements made by our organization resulted in it achieving LEED 
Platinum in 2012. It uses only 60% of the energy of the average 
Midwest home and 31% of the energy of Capitol Macintosh, a similar 
home now used as a commercial building. 
 
 

 
Figure 10: Michigan Energy Options Headquarters Benchmark 
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Meridian Township Main Office Building 
Since 2009, Meridian Municipal Township has taken incremental 
steps toward sustainability. Their main office building is one of many 
along the corridor and is an example of how a municipal building can 
save tens of thousands of dollars through consistent efficiency 
improvements. The township office was very close to the average 
office building’s energy use intensity, but was able to reduce energy 
consumption by 18%. Meridian Township is committed to driving 
efficiency of all its buildings and this means less tax dollars spent on 
operating costs.  
 

 
Figure 11: Meridian Township Benchmark 

 
 
 
 
 
 
 

Michigan State University Campus 
The campus of Michigan State University is one of the largest in the 
nation. There are residence halls, labs, historic buildings, stadiums, 
and many other special purpose buildings. Because of this, it is hard 
to achieve an apples to apples comparison between universities. The 
EIA has indicated the mean EUI for universities across the nation is 
10% lower than MSUs current state. This is not surprising, given the 
size, depth and complexity of MSU. However, this is after MSU 
reduced their energy consumption by 17% in two years - a huge 
reduction. MSU has made a commitment to driving the energy 
efficiency in its campus buildings and is still making measured 
improvements every year.  
 

 
Figure 12: Michigan State University Benchmark 
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Transportation 
Transportation analysis for the corridor was completed by the 
Tri-County Regional Planning Commission in 2010 and 
projected out to the 2035 under two scenarios. The first 
scenario included plans to reduce congestion along the corridor 
through smarter traffic management practices. The second 
scenario included the development of a Bus Rapid Transit 
(BRT) system from the Capitol Building out to the Meridian Mall. 
This analysis diverges from our own in three important ways. 
First, this analysis includes all transportation within a ½ mile of 
Michigan Avenue / Grand River Avenue, while this energy study 
is for buildings within ¼ mile. Second, the transportation 
analysis stops at the Meridian Mall, in Okemos, while this 
energy study ends 14 miles eastward in downtown Webberville. 
Third, this analysis is for 2010, while this energy study is setting 
a baseline for 2012. 
 
 
 
 
 
Table 25: Michigan Avenue Corridor Energy and Emissions Estimate (Source: 
Tri-County Regional Planning Commission) 

 Year CO2-e/Year mmBtus/Year
Standard 2010 55,939.38  664,068.70  
Standard 2035 42,207.81  502,739.93  
BRT 2035 28,515.27  339,650.35  

 
It is important to note that there is a similar scale to these 
analyses, so some comparisons can be made. If you compare 
the total CO2-e/Year for transportation with the total CO2-
e/Year of buildings, transportation is roughly 10% of the 
emissions of buildings. If you compare total mmBtus, 
transportation is roughly 9% of the consumption of buildings. 
Many energy studies that have included transportation in the 
primary analysis show transportation as having a much higher 
portion of energy consumption and pollution. This may be 
because most of them focus on larger city or county areas, 
which may include major highways or commercial shipping 
routes. However, a more detailed analysis of 2012 
transportation energy use and pollution with the same 
boundaries would be a better dataset for comparison. This is 
something to explore further by integrating energy impacts with 
transportation planning.  
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Discussion: Region vs. Corridor 
Table 26: County, City and Corridor Energy-Use Statistics Comparison 

 NAME Commercial 
Source 
Energy Use 
(mmBtus) 

Residential 
Source 
Energy Use  
(mmBtus) 

Per 
Capita 
Energy 
Use  
(mmBtus) 

Per Household 
Energy Use 
(mmBtus) 

Per 
Employee 
Energy Use 
(mmBtus) 

Owner 
Occupied 
Housing 

Below 
Poverty 

CORRIDOR Lansing-Lansing Twp 3,187,126  309,580  1167.29 108.40 173.48 31.60% 17.80% 
CORRIDOR Michigan Ave. Corridor 6,448,468  1,298,497  439.68  110.15  203.14  30.10% 36.30% 
CORRIDOR Williamston-Williamstown Twp 275,676  172,261  430.60 116.29 464.69 60.10% 5.40% 
CORRIDOR Meridian Twp - Okemos 701,534  218,392  293.20 107.23 303.75 30.30% 19.90% 
CORRIDOR East Lansing 2,150,353  552,523  244.47 110.92 195.58 8.70% 67.60% 
CORRIDOR Webberville 133,779  45,741  134.30 116.43 353.13 69.30% 7.90% 
CITY Lansing-Lansing Twp 41,554,974 10,018,974 411.85 190.02 193.05 54.90% 27.10% 
CITY Webberville 367,497  103,136  314.71 194.86 534.53 62.20% 7.60% 
CITY Williamston-Williamstown Twp 2,067,925  685,790  313.08 202.33 484.06 66.20% 13.80% 
CITY East Lansing 7,637,926  4,549,987  260.98 186.79 143.95 37.10% 40.60% 
CITY Okemos - Meridian Twp 5,988,595  2,826,203  236.58 186.97 209.95 65.70% 11.70% 
COUNTY Eaton 28,634,959 7,950,688  345.92 195.23 409.86 73.70% 9.90% 
COUNTY Ingham 64,936,338 22,456,440 312.73 191.00 187.02 60.10% 21.50% 
COUNTY Clinton 11,516,222 5,175,513  242.63 201.27 223.39 81.30% 11.20% 

 
The corridor is an urban-rural transect, and there are nuances to 
the way energy is consumed as you move from the dense urban 
core to rural areas. Broadly, total consumption and energy 
intensity by floor space is the highest in the urban core, while 
household and employee energy intensity increases in the rural 
areas. As mentioned, this is due to the condensed development 
in urban areas, having less room to live or work than in rural 
areas. There are also larger homes and energy intensive 
business types in rural areas, such as agriculture, 
manufacturing, distribution centers, and industrial facilities. For 
energy planning and utility efficiency programs, this could 

indicate that different approaches may be needed to address 
these sectors in areas that are only a few miles apart.  
 
 There are interesting correlations between owner-occupied 
housing and poverty levels, as well. The urban core has 
incredibly low owner-occupancy, meaning they are mostly 
rentals. This is increasingly so as you approach the corridor. 
Poverty levels are bit more nuanced. Lansing - Lansing 
Township have a higher concentration of poverty in the southern 
and western sections of their city. Poverty is a bit lower than the 
county or city average at the corridor, and this is likely due to 
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higher rental costs. It is still higher than in rural areas. In East 
Lansing, poverty numbers are misleading. Most of the residents 
along the corridor in this area are students. These students are 
counted as being in poverty because they have low or no 
income. This is an obvious misconception because the students 
live off of part-time jobs, school loans, scholarships or funds 
from their parents. As you move to the rural areas, owner 
occupancy increases and poverty levels decrease. This 
combination of relatively high poverty and low ownership drives 
low efficiency levels in housing. This is called a split incentive, 
where the landlords have no incentive to improve buildings 

beyond what is required by code and the tenants have no 
incentive to invest in housing that is temporary. Housing is in 
high demand around the corridor because it gives access to 
amenities without the need for a personal vehicle, such as 
restaurants and groceries, medical offices and healthcare 
facilities, entertainment, green spaces, public transportation 
routes and schools. This creates a captive market that gives no 
incentive for landlords to compete on things like energy 
efficiency. Combine this with the relatively high poverty levels 
around the corridor and you have a tenant market that spends a 
disproportionate amount of their income on energy. 

 

Benchmarking: Tri-County Region and Cities vs. Other Regions and Cities 
 
As mentioned before, the city of Holland benchmarks closely to 
the Michigan Avenue / Grand River Avenue Corridor. An entire 
city against a transportation transect is a comparison we have 
never seen before. Energy studies like this allow different 
regions and cities to compare energy use between one another. 
We have used the information from other studies and combined 
it with our study's metrics to show how different areas compare.  
 
At the city level, we benchmarked the corridor against the cities 
of Holland, MI and Sharon, MA. Sharon has the lowest per 
household consumption and by far the lowest per capita 

consumption. They also have the highest owner-occupied 
housing and one of the lowest poverty levels. This indicates 
homeowners live in their homes and have more people living in 
that household. The owners have the incentive to invest in their 
home's efficiency and this may be the case given the very low 
per household energy use. Holland is comparable to the 
Meridian Township - Okemos area, though per employee 
energy use is higher in Holland. This is likely due to more 
energy intensive manufacturing or industrial work in Holland, as 
the Meridian Township area is largely retail, food service and 
offices.  

 
 

 

Table 27: Corridor Cities Comparison with Other City Energy Studies 
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 NAME Commercia
l Source 
Energy 
Use 
(mmBtus) 

Residential 
Source 
Energy Use  
(mmBtus) 

Per 
Capita 
Energy 
Use  
(mmBtus)

Per 
Household 
Energy Use 
(mmBtus) 

Per 
Employee 
Energy Use 
(mmBtus) 

Owner 
Occupied 
Housing 

Below Poverty

CITY Lansing-Lansing 
Twp 

41,554,974 10,018,974 411.85 190.02 193.05 54.90% 27.10% 

CITY Webberville 367,497 103,136 314.71 194.86 534.53 62.20% 7.60% 
CITY Williamston-

Williamstown Twp 
2,067,925 685,790 313.08 202.33 484.06 66.20% 13.80% 

CITY East Lansing 7,637,926 4,549,987 260.98 186.79 143.95 37.10% 40.60% 
CITY Holland, MI43 6,235,740 1,979,600 246.86 149.83 419.35 67.11% 20.50% 
CITY Meridian Twp 5,988,595 2,826,203 236.58 186.97 209.95 65.70% 11.70% 
CITY Sharon, MA44 786,588 851,350 87.02 127.26 248.45 89.00% 11.50% 

 
A similar regional energy study was completed for the six county 
Grand Traverse Region of Northwest Michigan. The Grand 
Traverse Region has much more rural areas, though Grand 
Traverse County includes Traverse City, a popular Michigan 
vacation destination and city center. In comparison to the Mid-
Michigan Tri-County Region, the Grand Traverse Region has 
much lower per capita energy use. However, it has higher per 
household energy use, which correlates to higher owner 
occupancy and poverty levels closer to that of Clinton County. 

Eaton County has the highest per employee energy use, but is 
followed by the more rural counties in the Grand Traverse 
Region. The exception is Grand Traverse County, which tracks 
more closely with Ingham County. Again, we find a correlation 
between higher per household energy use with higher owner 
occupancy and lower poverty levels. There is less correlation 
with per employee energy use and these metrics, though a 
consistently higher per employee energy use in rural areas.  

 
 

 

 

 

                                            
43 Garforth International. 2011. Holland Community Energy Efficiency and Conservation Strategy, Creating a Global Competitive Community.” 
44 Metropolitan Area Planning Council. 2011. Town of Sharon Energy Use Baseline Report 
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Table 28: Tri-County Region Comparison with Grand Traverse Region Counties45 

 NAME Commercial 
Source 
Energy Use 
(mmBtus) 

Residential 
Source 
Energy Use  
(mmBtus) 

Per Capita 
Energy Use  
(mmBtus) 

Per Household 
Energy Use 
(mmBtus) 

Per Employee 
Energy Use 
(mmBtus) 

Owner 
Occupied 
Housing 

Below 
Poverty 

COUNTY Clinton 11,516,222 5,175,513 242.63 201.27 223.39 81.30% 11.20% 
COUNTY Eaton 28,634,959 7,950,688 345.92 195.23 409.86 73.70% 9.90% 
COUNTY Ingham 64,936,338 22,456,440 312.73 191.00 187.02 60.10% 21.50% 
COUNTY Wexford 3,285,284 3,823,445 217.27 300.99 241.46 79.00% 10.30% 
COUNTY Grand Traverse 7,856,838 9,143,865 192.43 260.50 180.32 77.00% 11.20% 
COUNTY Benzie 1,453,080 1,691,109 180.26 230.65 375.38 76.00% 11.00% 
COUNTY Antrim 1,800,832 2,095,826 167.12 210.57 340.62 85.00% 14.40% 
COUNTY Leelanau 1,652,286 1,922,946 164.73 203.38 281.86 85.00% 8.50% 
COUNTY Kalkaska 1,202,802 1,399,833 151.66 193.00 338.15 85.00% 16.70% 

 
  

                                            
45 Kirk, B.E. and Townsend, S. 2013. Grand Vision Energy Plan – 2011 Energy & Emissions Baseline. SEEDS, Inc. Traverse City, MI. 
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Recommendations and Conclusions 
 
Via a car, bus, bike or on foot—or a combination thereof—you 
can travel from Downtown Lansing on Michigan Avenue, 
connect with Grand River Avenue in East Lansing five or so 
miles east and from there 15 miles later arrive at the Village of 
Webberville. This route is part of the historic "plank road" of the 
19th century and today's M-43, a major trunk line that, 
westward, connects the region to South Haven on the shores of 
Lake Michigan and, eastward, to Metro Detroit. The 20-mile 
corridor this study has focused on for several years has been for 
us both a literal and figurative journey. Teams of on-the-ground 
intern researchers literally documented every building and its 
usage on Michigan Avenue and Grand River Avenue, in part to 
corroborate parcel information we had from the Ingham County 
Tax Assessor’s Office, Downtown Development Authorities and 
other sources. We combined aerial planning maps, Google 
Earth and ARC GIS print-outs to map the corridor in terms of its 
building composition—commercial, residential, institutional. We 
put this map across a large wall in our office and spent many 
hours staring at it and asking ourselves if we were “seeing”—
meaning “understanding—the relationship between these visible 
buildings and the “invisible” energy that powered them.  
 
We do understand that interplay today far more than we did 
when we began this journey along this corridor but we would 
stop short in saying we understand it completely, definitively.  
We think the results of our study represent the beginning, not 
the end, of examining this issue of energy consumption in this 
critical economic, cultural and transportation thoroughfare and 
destination in our region. It has been the focus of much attention 
over the years and especially through the HUD Sustainable 
Regional Planning process, and we foresee it being a focus in 
the years ahead. 
 

Our hope is that the many stakeholders we engaged to create 
this study will re-engage with us as we move onto the next 
stages of work this study suggests is necessary. Some of work 
needed seems relatively clear-cut to us, while other work might 
be needed but we just don’t understand the problem well 
enough to suggest a course of action yet.  In fact, this study 
could and should beget future studies—subsets, if you will of 
this overarching work.  
 
One issue that comes readily to mind is the preponderance of 
residential rental properties occupied by low-income residents 
within the corridor. What problem or potential solution does that 
represent in terms of social justice, redevelopment of healthy, 
energy efficient, affordable housing? How does that affect 
overall commercial redevelopment targeted along the corridor 
as highlighted in the master plans of the Cities of East Lansing 
and Lansing, as well as the Greater Lansing Corridor planning 
study? 
 
So, to choose a short list of possible actions to come from this 
study, we offer the following: 

Community Energy Planning 
We have established a foundational tool to do community 
energy planning. We already engaged many “early adopters” 
interested energy as part of the previous corridor Smart Growth 
planning charrette process. We know there is appetite among 
these stakeholders to engage in a more intensive planning 
exercise focused on energy. Further, in 2015, we have funding 
through a State of Michigan grant to specifically approach 
interested cities in community energy planning.     
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Utility Energy Efficiency Programs 
We believe that the comprehensive data gathering and analysis 
in this study will benefit the future design of utility energy 
efficiency programs and we will be eager to work more with 
utilities to develop energy-savings solutions for their customers. 
Our companion Energy Planning Tool should be especially 
useful to utilities, especially since the platform can be built out 
further with overlays of data, which can be customized of 
proprietary sources. 

Energy Disclosure and Benchmarking 
Many communities around the country are encouraging or 
mandating commercial businesses disclose or benchmark their 
energy consumption so prospective tenants can compare rental 
options. This benefits renters—whether residential or 
commercial—and is a motivator for building owners to make 
energy efficiency improvements. Combined with rebates and 
incentives from utilities and the energy savings that efficiency 
brings this need not be a financial hardship for building owners 
to do this. 

Distributed Generation 
Combined heat and power for institutions, rooftop solar and 
solar-powered street lighting, community solar, smart grids, 
micro-grids—“distributed generation” (DG) is becoming more of 
the power mix for communities and their servicing utilities in the 
United States for a host of reasons. Among the reasons are 
resilience or hardening the grid and hedges DG provides 
against rising costs of fossil fuels. Not without its opponents and 
proponents, distributed generation is increasingly becoming a 
reality within many communities. The Michigan Public Service 
Commission has devoted stakeholder workgroups on this 
subject and in our particular corridor, there are examples of DG 
already in place with the Lansing Board of Water and Light’s 
                                            
46 http://www.2030districts.org/ 

150kW solar array just off of Michigan Avenue and the prospect 
of a large community solar installation being installed in 2015 
just north of Grand River in East Lansing.  

Special Districting 
2030 Districts and EcoDistricts are two examples of carve-outs 
within jurisdictions in which building owners and residents self-
define and create zones that emphasize greater energy and 
water conservation in buildings, among other sustainable 
attributes. “Led by the private sector, 2030 Districts represent 
over 100 million square feet of commercial buildings in 
downtown business districts working to reduce greenhouse gas 
emissions at a district scale, realizing the benefits of multiple 
building owners, operators, and occupants working together to 
share resources, leverage financing, and implement collective 
strategies.”46 In our region, we are having conversations with 
corridor stakeholders about the possibility of starting a 2030 
District or EcoDistrict and are reaching out to those 
organizations for input. What is intriguing to us is whether such 
a district along the corridor might spur local developers to build 
better than to minimal code standards, which is largely the 
practice today.   

Final Thoughts  
 
Energy “efficiency” and energy “conservation” are often used 
interchangeably by experts and understood to be the same by 
laypeople. But this is not the case. Efficiency is getting the same 
output with less input: a new refrigerator today keeps your 
lettuce as crisp as one from 20 years ago, but it uses a 
significant percentage less of energy to do so. Conservation is 
turning the light off in the room when you leave it.  Conservation 
is often included under the efficiency rubric and so it is difficult 
to tease them apart as in this recent Op-Ed in The New York 



Energy Baseline Study: Mid-Michigan and the Michigan Avenue / Grand River Avenue Corridor 
 

                      53 

Times by a executive at the National Resources Defense 
Council. Here he observed that “Improvement in energy 
efficiency over the last 40 years have done more to meet growth 
in America’s energy needs than the combined contributions of 
oil, coal, natural gas and nuclear power.”47 Conservation is in 
that mix as well.  
 
Energy conservation gets a bad rap because it suggests “doing 
without” for a nation that endured The Great Depression, two 
World Wars and today great income disparity among its citizens.  
No one wants to think that he or she might have to put a check 
on his/her energy-based behaviors.  Wendell Berry’s “Faustian 
Economics” stakes out conservation, or “thriftiness,” as a too-
rare virtue in today’s world: “The dominant response, in short, is 
a dogged belief that what we call the American Way of Life will 
prove somehow indestructible. We will keep on consuming, 
spending, wasting, and driving, as before, at any cost to 
anything and everybody but ourselves.”48  
 
The Times Op-Ed, in part, avoids Berry’s third rail by asserting 
that energy efficiency and renewable energy are drivers and not 
inhibitors of economic growth.  Proponents of efficiency and 
renewables often have to tread carefully here because of the 
steady, well-financed and long-lived drumbeat against efficiency 
and renewables within industries that have much political sway.  
 
In an Op-Ed in the Detroit News published a week after the 
Times Op-Ed, the President of the Center for Industrial Progress 
argued that “. . . Increased fossil fuel use correlates with every 
                                            
47 http://www.nytimes.com/2014/11/24/opinion/good-news-on-
energy.html?_r=0 
48 http://harpers.org/archive/2008/05/faustian-economics/ 
49 http://www.detroitnews.com/story/opinion/2014/12/01/epstein-fossil-
fuels/19553557/ 
50 Duany, Andres, et al. The Smart Growth Manual (p. 5.0). 2010. McGraw-
Hill, New York.  

positive metric of human well-being — from life expectancy to 
income to nourishment to clean water access to safety. . . . 
Alternative energy sources are too expensive, too difficult to 
access, or simply inefficient. . . . Fossil fuels thus have a 
profound moral importance. They allow us to improve human 
well-being and make the world a better place.”49 
 
Smart Growth experts and advocates find themselves balancing 
between these two polarities: we can continue to have a high 
quality of life—better, in many respects, such as health, 
economic equity—in the places we live while also reducing our 
energy consumption and the externalities caused by burning 
fossil fuels to power our economy.  “Smart” development—and 
redevelopment—is the foundation of this approach. Build or 
rebuild our cities in a smarter way; move people around in a 
smarter way, providing attractive modal options; and create/re-
create our places from the unit of the neighborhood: “Smart 
growth communities consist primarily of neighborhoods . . .”50  
The Smart Growth approach has and does explicitly link energy 
(efficiency) to its other precepts.51 One of the better treatments 
of this was a report from 2004 called “Energy and Smart 
Growth: It’s About How and Where We Build,” published by the 
Funders’ Network.52 
 
To show our cards, our nonprofit, founded in 1978, advocates 
and practices both energy efficiency and conservation. And 
when we champion renewables it is in conjunction with energy 
efficiency first, not as a business-as-usual replacement of fossil 
fuels. Conservation, experts will tell you, is a societal/behavioral 

51 http://www.smartgrowthamerica.org/guides/smart-growth-at-the-state-and-
local-level/energy/help-cities-and-counties-understand-the-link-between-
smart-growth-and-energy-efficiency/ 
52http://www.fundersnetwork.org/files/learn/Energy_and_Smart_Growth.pdf 
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action, codified into a value; while efficiency is driven by 
technological improvements. Put another way, our energy 
baseline study and companion energy planning tool are not 
saying the solutions are solely technical, though these matter 
tremendously. The lasting solution rests with communal will.  
 
That said, our corridor and encompassing Mid-Michigan energy 
study ascribe to much that Smart Growth approaches have 
done for other places in the country, and have been doing over 
the years here as well, especially the community charrette 
engagement process that brings all stakeholders to the table 
regarding decisions affecting the present and future of a place. 
 
 
On our minds always in our work has been this question: What 
and when is the tipping point that makes energy more central to 
discussions about our community’s future?  We will not presume 
that our study is the “what”—but we believe it is part of the what. 
The “when” seems easier to answer.  The when is now as 

utilities in our region continue energy efficiency programs, 
renewables approach grid parity, and, at least, with the local 
electricity municipality more and more new power is sourced 
from renewables and the cheapest, fastest, highest-return fuel—
efficiency.   
 
But despite these energy advances over the years, most 
knowledgeable stakeholders will tell you that we’ve perhaps 
reached the “early adopters” of energy efficiency and 
renewables among residents and businesses in Michigan. But 
the overwhelming “majority” remains outside the fold, for now. 
And this cohort will be the most challenging and most important 
to reach. 
 
While we hope our energy baseline study is to be a worthwhile 
addition to the growing corpus of such studies nationally, the 
output that matters most to our mission-driven nonprofit is that 
this study provides a missing seed for change in our region. 
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Appendices 
 

I. Case Studies - This Case Study and those to follow represent high performing buildings in the Corridor. Each also represents a 
common building type: High-rise Office Building, Single Family Home, Small Office Building, Local Government Office and 
University 

i. Christman Building 
ii. Draheim Family Home 
iii. Michigan Energy Options Headquarters 
iv. Meridian Township Buildings 
v. Michigan State University 

II. GLREA Energy Fair Presentation – Michigan Energy Options Executive Director made this presentation at the State of 
Michigan’s premier energy efficiency and renewable energy fair. He made many variations of this presentation to interested 
parties within the Energy Baseline Study area and across the state.  

III. Regional Energy Attitudinal and Awareness Survey – This survey is discussed in detail on page 16 of the report 
IV. EIA Michigan Profile – Example of base assumption materials used for energy study 
V. Study Area Map Graphic – Throughout the study, maps, such as this one and others were an important tool to help people 

understand the focus and purpose of our study.  
VI. Corridor Graphic for Website 
VII. Energy Audit Collateral Proof – Through other funding sources, MEO was able to leverage free energy audits of homes and 

businesses in the Corridor as a way to gather data and also bring awareness to the study 
VIII. The Capitol Corridor: A Regional Vision for Michigan Avenue / Grand River Avenue – Michigan Energy Options convened the 

energy experts and provided input for this Smart Growth vision of the corridor.  
IX. Social Media Excerpt – Social and conventional media drove lots of awareness of our study. MEO appeared on the local 

broadcast, print and web news, radio talk shows, webinars and a documentary of the process. MEO also extensively utilized 
social media to convey its progress in the study 



Information gathered from The Christman Company website and a New Building Institute case study on the Christman building. 1 

The Gold Standard for Green Business 
Christman Building-Mutual Building LLC 
208 N. Capitol Ave. Lansing, MI 48933 

The Christman Company is a national full-service construction 
management company, whose projects have included state-of-the 
art hospitals, historic federal buildings in Washington D.C. and 
many, many LEED-certified buildings ranging from multi-use, 
schools, industrial and institutional. And it is not only the buildings 
they build or upgrade for others that get the sustainability treatment: 
in 2010, Christman’s headquarters in downtown Lansing became the 
first LEED triple platinum building in the world. Christman’s 
renovation of the1928 landmark building, on the National Register of 

Historic Places, began in 
2007, demonstrating its 
commitment to 
integrated, sustainable 
design and construction, 
historic preservation and 
downtown revitalization.  

Christman has estimated 
savings of $45,659 
annually since making 
this unprecedented green 
transformation. Its energy 
consumption has been 
reduced by 44%, from 
energy use intensity (EUI) 
of 118 to 66.  In addition, 
occupants of the building 
are deeply satisfied with 
the blend of modern 
interiors in the historic 
brick-walled space, ample 
daylighting, sophisticated 
systems monitoring, 
ergonomic furniture and many other features. A floor was added to 
the top of the building, which was contemporary, full of glass and 
from an airing deck, you get a spectacular view of the State Capitol 
Building. Importantly, the addition sets back from the edge of the 
building so you cannot see it from the street because of historic 
preservation codes.   

 

Platinum Certification Highlights 

LEED Category Improvement Results 

Core and Shell  
(Platinum) 

Construction waste 
management, alternative 
transportation (carpooling), 
daylight and views, white roof 

Reduce ‘Heat Island 
Effect,’ 92% of 
occupants have 
access to daylight 

Commercial 
Interiors 
(Platinum and 
Silver) 

Energy STAR appliances and 
equipment, high efficiency 
HVAC system, under-floor air 
distribution system 

Energy score of 
81/100, in top 20% in 
U.S. for energy 
performance, 200-
300% more 
ventilation 

Existing Building  
(Platinum) 

Water use reduction 
measures on faucets/toilets, 
low emissions 
carpet/furniture/paints, green 
cleaning policy 

Water consumption 
reduced by 40%, 
improved indoor air 
quality 

   

Christman Mutual Building: 

Building Type: Public 

Building Size: 64,200 sq. ft. 

Population: 55 staff members, 18 long-
term upstairs 

Open to the Public: No 

EUI: 66 mmBtu/ 1,000 sq. ft. 

 

Platinum 
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 Triple Bottom Line 

 

 

 

 

 

 

 

 

Project Aspirations 

The Christman Company has made Platinum the new Gold 
standard for green businesses—and after achieving three LEED 
Platinums is content, for now, to rest on its laurels at its 
headquarters.  

This isn’t to say 
the company is not 
creating more green 
buildings around the 
country. One current 
project is nearby, 
working with the City 
of Ann Arbor to 
develop a 289,900 
square foot area 
that will include an 
underground 

parking structure to improve the quality of the surrounding streets.  
Throughout the project Christman will be using sustainable 
products and techniques, including, but not limited to: 
environmentally friendly concrete, LED light bulbs with motion 
sensors, a storm water detention system, and premium parking for 
hybrid vehicles, complete with charging stations.  

Michigan Energy Options achieved LEED certification for its 
building due, in large part, to the expert guidance of Gavin Gardi, a 
retired Christman employee and former MEO board member.  

 

Christman Mutual Building Front Desk 

Pollution 
reduction 

Increased business 
due to green reputation 

Less 
electricity 
use=less 
electricity 

waste

Investment in clean energy  

$$$ Savings

Exposed office space with natural lighting Employee interaction 
through encouraged 

car pooling 

Example of downtown 
revitalization 
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The Draheim home was built in 2011 by Vestas Builders located in Old Town, Lansing.  Many of the reusable materials came from Architectural Salvage Warehouse in Detroit.  Information and 
pictures gathered from informal interview with Shanna Draheim. 

Taking the Leap to Become 
LEED Platinum 

Draheim Family Home 
359 University Dr. East Lansing, MI 48825 

In 2011, the Draheim family made the decision to transform their 
home lifestyle to become sustainable; their 2100 square-foot home 
was a new build, completed with specific features to earn a 
Leadership in Energy and Environmental Design (LEED) Platinum 

certification.  LEED 
certification recognizes 
best-in-class building 
design and practices and 
provides proof to the 
public of a commitment to 
sustainability.  The 
Draheim home is one of a 
few dozen with this 
credential in the state of 
Michigan. 

Mrs. Shanna Draheim 
explained that they 
“wanted a house 
designed for the way our 
family lives…and one that 
reduced our 
environmental impact.”  
The Draheim home has 
met this goal: compared 
to the 2006 average 
2000-2400 square-foot 
Midwest home, the 
Draheim home uses 20.2% less combined electricity and gas and 
creates 25% less carbon emissions.  

Authentic Insights 

It is no surprise that the Draheim family learned a few lessons along 
the way while taking the leap toward LEED Platinum certification.  
First, while the initial investments are estimated 10% more than 
traditional homes, the return on investment occurs within 10 years 
and ends up allowing for an overall increase in home value.  Shanna 

Draheim Family Home: 

 

   Building Type: Residential 

Building Size: Two-story, 2100 sq. ft. 

Population: Four 

Open to the Public: No 

EUI: 49 mmBtu/ 1,000 sq. ft. 

 

Highlighted Improvements 

 Improvement Impact 

Reused/ 
Sustainable 
Materials 

Salvaged hardwood flooring,  
cabinets from sustainably managed 
forests, kitchen countertops made 
from concrete and recycled bottles, 
and bathroom and laundry room 
floor made from compostable 
substance called Marmoleum 

Reusing and recycling 
uses fewer resources 

Site and 
Landscape 

Drought-tolerant landscape, rain 
gardens, location in close proximity 
to bus stops 

Collect runoff from roof 
and yard, reduce 
congestion and 
emissions 

Building 
Envelope 

Air-tight windows, Structured 
Insulated Panels  

Ensure indoor air quality 
and adequate air flow, 
prevent heat loss in 
winter and gain in 
summer 

Appliances All appliances with Energy STAR 
label, tankless hot water heater 

 Use 20-30% less 
energy, reduce energy 
bills 
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The Draheim home was built in 2011 by Vestas Builders located in Old Town, Lansing.  Many of the reusable materials came from Architectural Salvage Warehouse in Detroit.  Information and 
pictures gathered from informal interview with Shanna Draheim. 

Draheim explained that the real savings come from having 
significantly lower energy bills.   

Second, the Draheim family learned that knowledge is crucial.  
Shanna explained that it took some time to “get up to speed to learn 
what really works.”  Through the entire process the Draheim family 
was able to discover how accessible reusable resources can be.  
Shanna concluded that more outreach is needed so that more 
people understand how simple changes can be made toward a 
larger impact. 

Triple Bottom Line 

 

 

 

 

 

 

 

 

Project Aspirations 

Looking to the future, the Draheim family is considering adding solar 
power to their home.  The Draheim family is happy to share 
information and resources to help spread knowledge about having a 
sustainable home lifestyle. 
 

Pollution 
reduction 

Increase in 
home value

Home serves as an 
example of sustainable 

home lifestyle 

Less electricity 
use=less 

electricity waste 

Less resource 
depletion 

$$$ Savings 

Helps to spread knowledge 
about accessibility of LEED 

certification 

Bio-based bathroom 
floor: Marmoleum 

A look at the 
‘green’ kitchen 

    Backyard rain garden landscaping 
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Guiding Communities to a 
Better Future 

Michigan Energy Options Demonstration Center 
405 Grove St. East Lansing, MI 48823 

Michigan Energy Options (MEO), formerly Urban Options, was 
founded in 1978 and as such was a pioneer as an energy nonprofit 
in the state.  Its mission is “To guide communities toward being more 
energy efficient and sustainable through our expertise, our programs 
and our effect on decision makers, business leaders, and residents 
of Michigan.” 

The vast majority of 
MEO’s work happens 
across the state with 
offices in East Lansing 
and Marquette in the 
Upper Peninsula, and 
with its work since 
2008 reaching nearly 
two million people 
across all 83 counties. 
Since 2008, MEO has 
run more than 90 
programs, had $14 
million in funding that 
it has leveraged into 
$77 million of private 
investment in energy 
efficiency and has 
saved 205 million 
kilowatt hours of 
energy, which 
translates into 426 
million pounds of 
greenhouse gas eliminated.  Among current priorities is developing 
community solar projects in Michigan. 

All this said, the other remarkable aspect of MEO is where its 
headquarters is housed: literally, a house, an old house that was 
saved from demolition in the 1980s and with renovations, energy 
upgrades and lots of TLC, today is a showplace for what a green 
building can be.  

The MEO Headquarters and Green Meeting Center has been 
recognized as an exemplary energy building in many ways over the 
years, including being an Energy Star 5 Building (having onsite 

Green Features 

 Improvement Results 

Renewable 
Energy 

3.1 kw solar panel and shingle 
system installation 

Providing 30-40% of 
electricity needs  

Indoor 
Environment 

Energy STAR and smart 
appliances, green insulation, CFL 
and LED lighting, reclaimed wood 
flooring, passive south-facing 
windows, vermicomposting (worm 
bins to eat our garbage!), recycling 

Improved indoor air quality, 
capitalize on natural 
lighting, reduce gas and 
electricity bills, energy rating 
of 95/100, reduce food and 
paper waste by 2/3 

Outdoor 
Environment 

Native garden, food garden, rain 
garden, bike racks, decking and 
carpeting made from recycled 
materials, porous pavement, white 
roof, rain barrels for outdoor water 
needs 

 Rain garden captures 80% 
of storm water, encourage 
smart commuting for 
employees, reduced runoff, 
reduced water consumption 
by 30% 

Michigan Energy Options: Demonstration 
Center 

 

Building Type: Public 

Building Size: 4040 sq. ft. 

Population: 15 staff members 

Open to the Public: Yes 

EUI: 37 mmBtu/ 1,000 sq. ft. 
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renewables,) a Michigan Energy Demonstration Center by the State 
of Michigan, and in 2012 a LEED certified Existing Building—a 
LEED Platinum certified building, which is only three percent of the 
buildings in the world. 

Through its’ green improvements, MEO’s demonstration center has 
been able to see a 30-40% reduction in energy costs with an energy 
use intensity measure of 0.037 mmBtu/square foot. 

Triple Bottom Line 

 

 

 

 

 

 

 

 

Though primarily known as an energy nonprofit, MEO’s 
programmatic interests include related issues, such as water 
conservation, land use, local foods and economies and community 
stability. In this, the headquarters models these with a site that 
captures 80 percent of its rainwater, has an edible garden and also 
serves as a Green Meeting Center. Businesses and organizations 
are encouraged to use this space to meet so they can see and feel 

what a green building is 
like and then, ideally, 
return to their buildings 
with ideas of how to make 
them more sustainable. 

Project Aspirations 

MEO’s building has 
always served as a lab to 
test new technologies, 
building improvements, 
hold educational 
workshops and convene stakeholders around energy and related 
issues. A recent “community energy planning” grant will continue 
MEO’s work in this realm.  Returning to the building itself, MEO’s 
staff, like too-idle beavers, is now upgrading the interior of the 
second floor where offices 
are located. The idea is to 
open the space up more 
by removing some walls 
and in places installing 
translucent polycarbonate 
panels that allow 
daylighting to pass 
through but provide the 
sound and privacy 
benefits of a solid wall.  

  

Pollution reduction 

Support local 
economy 

Example of efficiency 
for the public 

Less electricity 
use=less electricity 

waste 

Investment in clean energy 

$$$ Savings 

Native gardens detract 
from invasive species 

Showpiece to highlight LEED 
Platinum certification installed 

August 2014 

Resource and demonstration 
center increase awareness 

and involvement
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Community Commitment to 
Sustainability 

 
Charter Township of Meridian 
5151 Marsh Rd. Okemos, MI 48864 

Since 2009, the Charter Township of Meridian has taken incremental 
steps toward sustainability, guided by its mission statement “to 
create a sustainable community through the most effective use of 
available resources in order to achieve the highest quality of life for 
its residents.” 

Meridian Township has a long history of concern for the 
environment, addressing issues around energy, water, land use, 
green space preservation and smart growth over several decades. 
Support from a Federal Community Development Block Grant 
allowed the Township to take major steps toward energy efficiency, 
with help from Michigan Energy Options (MEO) and others. 

In 2010, MEO 
conducted a 
comprehensive 
technical energy 
analysis report 
that provided the 
Township with a 
pathway to make 
priority 
improvements as 
resources 
allowed. These 
improvements 
have included 
reductions in 
electricity 
consumption, 
installations of 
solar panels, a 
revolving energy 
fund, and a bike-
share program, 
among others. In 
the first three 
months with efficiency upgrades to some of their buildings and 
mechanical systems, Meridian managed to save $9,000. In 2012, 
the Township saved almost $43,000. Total upfront investments 
since 2009 of $90,000 have yielded energy savings above 15%, 
which is impressive in the industry, and has translated into a return 
of dollar savings into their budget.   A portion of estimated energy 
savings (80%) are reinvested in to a revolving energy fund. 

Meridian Township has an “Energy Team,” consisting of local 
experts, citizens, and Township staff.  The team meets monthly to 
plan, envision further improvements, advise staff, and help with the 

 Year Improvement Results 

Meridian 
Township 
overall 

2012  17.4% reduction in 
electricity consumption $42,988 savings 

Public Safety 
Building 2009-2012 18%  reduction in 

electricity consumption  $14,095 savings 

Service Center 2009-2012 32%  reduction in 
electricity consumption  $21,415 savings 

Harris Nature 
Center 2013 Solar panel installation 514 KWH 

production  

  Charter Township of Meridian: 

 

 

Building Type: Public 

Building Size: 25,530 sq. ft. 

Population: 52 staff members, 50 visitors 
daily 

Open to the Public: No 

EUI: 117 mmBtus / 1,000 sq. ft.  

 

Meridian Township 
Service Center Meridian Municipal 

Township Building 

Harris Nature Center 
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projects. The Township is now undergoing another round of energy 
audits of buildings, pump stations, and street lights.      

  Triple Bottom Line 

 

 

 

 

 

 

 

 

 

Project Aspirations 
Among future plans are to complete an updated energy survey of 
additional buildings in the Township, pump stations, and street 
lighting.   

 

 

 

Pollution 
reduction 

Funding growth from past savings Energy team 
collaboration 

Less electricity 
use=less electricity 

waste 

Investment in clean energy 

$$$ Savings

Township 
employee/volunteer 
engagement through 

bike-share 

Solar Electric System at Harris Nature Center 
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A  Victory for Michigan 
State University 

Michigan State University 
East Lansing, MI 48824 

With its school colors being green and white, Michigan State 
University might have been destined to become a leader in 
sustainability. “Go Green” and “Be Spartan Green” are popular 
calls to action around this major research institution to reduce its 
carbon footprint, recycle, embrace more renewables, build green 

buildings and drive 
innovative 
breakthroughs that 
not just make the 
campus more 
sustainable but also 
the world.   

In the late 1990s, 
MSU started one of 
the first Offices of 
Campus 
Sustainability in the 
country. Over the 
years, this office has 
driven much change, 
including in 2006 an 
ambitious “energy 
transition plan,” 
which through 
efficiency and 
renewables 
drastically reduces the carbon footprint of the campus.  

To do so, the university is focusing on three integrated actions: 
improve the physical environment, invest in sustainable energy 
research and development, and become an educational leader in 
sustainable energy. 

As a first step in its energy transition, MSU has begun reducing the 
energy use intensity (EUI)--a measure of energy use per square 
foot—of its buildings.  Today, MSU has already cut its EUI by 17%, 
saving 58 kBtu/sq. ft. compared to its 2010 baseline.  In addition, to 
improving the energy efficiency of its buildings, MSU uses an 
anaerobic food digester powered by food waste to provide 
electricity to some of its buildings. So-called “waste-to-energy” is 

Michigan State University: 

 

Building Type: Educational 

Building Size: 22,000 acres 

Population: 16,000 live on-campus, 49,300 
enrolled 

Open to the Public: Yes 

EUI: 292 mmBtu/ 1,000 sq. ft.

Improvement Highlights 

 Year Improvement Results 

Anaerobic 
Food 
Digester 

2013  

Convert 17,000 tons of 
food waste from dining 
halls to 2.8 million kw/hrs 
of electricity 

Projected 
$230,000/yr 
savings, create 
energy for on-
campus use, waste 
used as fertilizer 

Bailey 
Hall 

2006-
2012 

LEED features: green roof 
(rooftop garden), 75% 
natural lighting, high 
efficiency lighting and 
HVAC, 75% existing walls, 
floors, roof were reused, 
student-operated 
GREENhouse 

Produce supplied to 
dining halls by 
Bailey 
GREENhouse year-
round, increase 
student involvement 

Anthony 
Hall 2013 

Better Buildings Challenge 
Showcase: reduce energy 
use by 20% by 2020, 
mechanical and lighting 
improvements 

$536,000 projected 
savings, 34% 
energy reduction 

Bailey Hall 

Broad Art Museum 

Anthony Hall 

Anaerobic Food Digester 
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Anaerobic Food Digester 

Bailey Hall and GREENhouse 

what you might call a “twofer,” since it takes a waste byproduct into 
a productive commodity, in this case, alternative energy.  

 Triple Bottom Line 

 

 

 

 

 

 

 

 

Project Aspirations 

In 2001, MSU ranked fourth in overall sustainability compared to 
other Big Ten schools, and first in lowest electricity use per square 
feet.  Ever competitive, MSU does not plan to stop there. 

MSU has committed that all new buildings will be to the standards of 
LEED (Leadership in Energy and Environmental Design). LEED 
certification recognizes best-in-class building design and practices 
and provides proof to the public of a commitment to sustainability.  
MSU’s boldly designed Broad Art Museum earned LEED Silver in 
2012.   

MSU is also dedicated to increasing energy efficiency to at least 
20% in all of its buildings by 2020, as part of the federal “Better 
Buildings Challenge.”  Plans are in place to complete an evaluation 
and retrofit of 110 major campus buildings within the next 10 years.   

Research is underway to examine feasibility of renewable energy 
options to achieve 100% renewable energy sources for campus, 
utilizing a combination of solar, wind, geothermal and biofuel. 

As one of the 
leading research 
universities in the 
country and one with 
an international 
reach, MSU’s “Land 
Grant” mission is 
perhaps what 
matters most as this 
university goes 
greener: Michigan 
State work is making 
the planet more 
sustainable, not just 
its campus.  

Pollution 

Contribute to regional 
economy by using local 

resources 

Less electricity use=less 
electricity waste 

Investment in clean energy 

$$$ Savings 

Engage community 
and student body in 

research and 
sustainable behavior

Lead the way for 
environmental 
stewardship 

Increase 
awareness and 

involvement 



Why Every  Community 
Needs An Energy Study

June 8, 2013
John A. Kinch, PhD
Executive Director



Michigan Energy Options
• Vision

An energy future in which Michigan has reduced 
fossil fuel usage through energy conservation and 
efficiency and our state is powered with 
homegrown renewables.

• Mission
To guide communities toward being more energy 
efficient and sustainable through our expertise, our 
programs and our effect on decision makers, 
business leaders, and residents of Michigan.



Sustainable Communities
• Comprehensive Regional Fair & Affordable Housing
• Regional Affordable Housing Study
• Community Reinvestment Fund

• Energy Study of Built Environment 
• Build Capacity for a Regional Urban Services 

Management Area
• Multi-Faceted and Prioritized Green Infrastructure System
• Sustainable Corridor Design Portfolio
• Building Capacity for Complete Streets Planning and 

Implementation
• Online Portal for Sharing Information



Energy Study Outputs

• Establishes an energy consumption 
baseline

• Energy usage intensity 
• Provides data foundation for a community 

plan
• Raises awareness and understanding en 

route



Not All Ascending 
Trend Lines are Good

Nearly 40% of total 
U.S. energy 
consumption in 2012 
was consumed in 
residential and 
commercial buildings;

28% for transportation.

Michigan  electricity and gas costs 
for consumers have

each year 
since 1995



Energy Study Focus



Gathering the Data



Energy Use Intensity



Energy Study Target Data



GIS: Commercial Buildings



GIS: Residential Buildings



GIS: Case Studies







Energy Study to Energy Plan

Community Energy Plan
• Broad stakeholder engagement: Local 

governments, utilities, businesses, publics, 
nonprofits, residents . . .

• “Ensure economic competitiveness, provide 
reliable and affordable energy, protect the 
environment.” (Holland, MI)

• Prioritized strategies: “Above-code building energy 
efficiency, heat recovery, renewables . . .” (Guelph, 
ONT)



Options and Focus
Possible Actions
• Targeted energy efficiency of buildings/sectors
• Development of combined heat and power plants in 

utility and industrial sectors; community solar
• Transparent benchmarking of public and commercial 

buildings
• Changes in zoning ordinances, building codes
• Unlocking local, state, federal dollars: competitive 

sustainable communities
• Future energy scenario modeling



Our Partners
U.S. Department of Housing and Urban Planning

Tri‐County Regional Planning Commission

Meridian Charter Township

Greater Lansing Housing Coalition

Michigan State University Land Policy Institute

Mid‐Michigan Environmental Action Council

Michigan Fitness Foundation

And our many other Mid‐Michigan Program for Greater Sustainability Consortium 
members 



Contact and More Information
John Kinch, PhD

Executive Director
517.337.0422 x1305

jkinch@michiganenergyoptions.org



BEHAVIORAL SURVEY 
 

1. Building Address 
_____________________________________________ 

2. Zip Code __________________  
3. Type of building 

a. Residential (R) 
b. Commercial (C) 
c. Industrial (Id) 
d. Institutional (Is) 
e. Others (O) 

4. If it is C, Id, Is & O; what is the function of the building 
(e.g.: restaurant, hospital etc.) 
__________________________________________  

5. What is the ownership status of the building? 
a. Owner-occupied 
b. Renter-occupied 
c. Leased 

6. What is building floor area ___________________Sq Ft 
7. How important do you think saving energy is? 

a. Very important 
b. Important 
c. Not important 
d. Don’t care 

8. Do you make a conscious effort in saving energy? 
a. Yes 
b. No 

9. Number the following reasons to save energy in the order of 
preference from most (1) to least (4). 

 To reduce utility bills 
 To save energy 
 Because everyone is doing it 
 Because it is a social responsibility 

10. Are you aware of energy saving methods? 
a. Yes 

b. No 
11. If yes, what are some of the methods/measures you follow in 

order to save energy? 
12. What type of lighting fixtures do you prefer? 

a. Incandescent light bulbs 
b. Fluorescent light tubes 
c. Compact fluorescent bulbs 
d. LED light bulbs 
e. Other  

13. If CFLs, how many are installed in your 
building?_________________ 

14. If LED how many are installed in your building? ___________ 
15. If incandescent, do you plan to change them? 

a. Yes 
b. No  

16. Are you aware of ENERGY STAR label? 
a. Yes 
b. No 

17. If no, are you willing to know about the ENERGY STAR? 
a. Yes 
b. No 

18. If yes, which of the following appliances is ENERGY STAR 
labeled? 

 Microwave 
 Refrigerator 
 Air-conditioner 
 Computers 
 Water heaters 
 Washer & dryer 
 Light bulbs  

19. Do you make a conscious effort in keeping track of your bills 
and consumption? 

a. Yes 
b. No 

20. Are you aware of occupancy sensors? 
a. Yes 



b. No 
21. If yes, how many are installed in your building? __________ 
22. Do you use efficient toilets, faucets and showerheads? 

a. Yes 
b. No 

23. Do you use programmable thermostats? 
a. Yes 
b. No 

24. Do you unplug appliances (PC, microwave etc.) when they are 
not in use? 

a. Yes 
b.  
c. No 

25. Do you make an effort to switch off the lights when the room is 
not in use? 

a. Yes 
b. No 

26. Are you willing to invest into energy efficient appliances? 
a. Yes 
b. No 

27. Are you aware of energy conservation programs in your 
community? 

a. Yes 
b. No 

28. Would you be willing to participate in energy conservation 
program if your neighborhood/community is involved? 

a. Yes 
b. No 

29. Have you participated in any of the city/community energy 
program? 

a. Yes 
b. No 

30. If yes, which programs did you participate in? 

 

 

If no, would you like to learn about them? 

a. Yes 

b. No 

31. Is it important if inhabitants/employees also learn benefits of 
energy efficiency? 

a. Yes 
b. No 

32. Is it important if your neighbors also learn benefits of energy 
efficiency? 

a. Yes 
b. No 

33. Are you aware of the incentives and rebates that are offered 
by the utilities? 

a. Yes 
b. No 

34. Are you aware of incentives and rebates that are offered by 
state and local governments? 

a. Yes 
b. No 
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ELECTRICITY ONLY average per household 

• Michigan households use 123 million Btu of energy per home, 38% more than the 
U.S. average.  

• High consumption, combined with low costs for heating fuels compared to states 
with a similar climate, result in Michigan households spending 6% more for energy 
than the U.S. average. 

• Less reliance on electricity for heating, as well as cool summers keeps average site 
electricity consumption in the state low relative to other parts of the U.S. 

• Michigan homes are typically older than homes in other states.  

CONSUMPTION BY END USE 

Since the weather in Michigan 
and the Midwest is cooler than 
other areas of the United States, 
space heating makes up a greater 
portion of energy use in homes 
compared to the U.S. average, 
and air conditioning makes up 
only 1% of energy use.    

41% 

35% 

18% 

6% 

US 

52% 

30% 

16% 
2% 

ENC 

55% 
27% 

17% 
1% 

MI 
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US ENC MI 

None 

Window/wall 
units only 
Central air 
conditioning 

Compared to the U.S. average, a greater proportion (78%) of 
Michigan residents use natural gas for heating and a smaller 
proportion of residents (6%) use electricity for heating. 

Nearly 20% of Michigan households do not use air 
conditioning, but those that do still predominantly rely on 
central air conditioning for cooling.  
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Electricity 

Natural Gas 

MAIN HEATING FUEL USED COOLING EQUIPMENT USED 

DIVISION: East North Central (ENC) 
STATES INCLUDED: Illinois, Indiana, 
Michigan, Ohio, Wisconsin 

All data from EIA’s 2009 Residential Energy Consumption Survey  
www.eia.gov/consumption/residential/ 
 

 
Space heating 

 
Water heating 

 
Air conditioning 

 
Appliances, electronics, lighting 

Household Energy Use in Michigan 
A closer look at residential energy consumption 

http://www.eia.gov/consumption/residential/
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HAVE A SEPARATE FREEZER 

About the Residential Energy 
Consumption Survey (RECS) 
Program 

 
The RECS gathers energy characteristics through 
personal interviews from a nationwide sample of 
homes, and cost and consumption from energy 
suppliers. 
 
The 2009 RECS is the thirteenth edition of the 
survey, which was first conducted in 1978.  
 
Resulting products include: 

• Home energy characteristics  

• Average consumption & cost 

• Detailed energy end-use statistics  

• Reports highlighting key findings 

• Microdata file for in-depth analysis 
 
www.eia.gov/consumption/residential/ 
 
 

HAVE A PROGRAMMABLE 
THERMOSTAT 

 

Yes Yes 

No No 

0% 

20% 

40% 

60% 

80% 

100% 

US MI 

TYPE OF CLOTHES  
WASHER  

 

0% 

20% 

40% 

60% 

80% 

100% 

US MI 

Top  
Loading 

Front 
Loading 

None 

 

Yes Yes 

No No 

0% 

20% 

40% 

60% 

80% 

100% 

US MI 

No Car 

CAR IS PARKED WITHIN  
20 FT OF ELECTRICAL OUTLET 

More highlights from RECS on housing characteristics and energy-related features per household… 
US = United States | ENC = East North Central | MI = Michigan 

http://www.eia.gov/consumption/residential/
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We	
  used	
  social	
  
media	
  extensively	
  
to	
  update	
  
progress	
  on	
  our	
  
energy	
  baseline	
  
study.	
  In	
  this	
  case,	
  
it	
  was	
  about	
  how	
  
we	
  dovetailed	
  the	
  
energy	
  study	
  into	
  
the	
  overall	
  Capital	
  
Corridor	
  study,	
  
conducted	
  by	
  
Victor	
  Kohl	
  and	
  
Associates.	
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