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INTRODUCTION

Housing stock in the central Iowa region continues to age. In 
central Iowa more than 20 percent of homes were built prior to 
1939; over 92 percent were built prior to 1999. The aging housing 
stock creates a unique problem for central Iowa. These homes were 
built prior to inception of the International Energy Conservation 
Code and are not high standard of energy efficient. For the City of 
Des Moines, this conflicts with the declared intention to become a 
Sustainable Green Community, which the City Council adopted as 
part of twelve goal statements in 2006.i Since that time, the City 
has been working to establish programmatic goals and implement 
actions designed to meet those goals.ii

In this report we investigate meeting sustainability goals through 
increasing energy efficiency in existing buildings in the greater Des 
Moines area. While much of the information in report focuses on 
Des Moines and the central Iowa region, the recommendations 
and proposed language are to be used as a blueprint for metro 
areas throughout Iowa. This report suggests attaining increased 
energy efficiency via a three-part process consisting of first, 
requiring energy audits; second, collecting data and establishing 
baseline efficiency records against which to measure and compare 
improvements; and third, implementing public disclosure policies.

This report begins by looking at why energy efficiency is 
important, the impacts of climate change in Iowa, and what the 
region is already doing to address sustainability. Next the report 
looks at the current legal framework, what impacts result from the 
law, identifies barriers and how the barriers can be addressed. 
The report then examines innovative ordinances and regulation 
occurring in other cities around the country, reviews current 
sustainability goals, and finally makes recommendations on what 
should be implemented to reach increased energy efficiency for the 
area. The appendix includes a sample ordinance that Des Moines 
and other communities may implement.
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Energy efficiency is the “quickest and most effective way to 
reduce energy usage and address climate change” according the 
American Council for an Energy-Efficient Economy (ACEEE).vi While 
energy costs for Iowa are low compared to other parts of the United 
States, area residents are still concerned about its cost, as well as 
usage issues such as climate change and sustainability.vii Burning 
fossil fuels to produce energy increases carbon dioxide in the 
atmosphere, trapping heat and contributing to global warming and 
climate change. In 2010, Iowa produced 119.56 net Million Metric 
tons of carbon dioxide equivalents (MMtCO2e).viii This amount is 
equivalent to the emissions of 21,276,255 passenger vehicles; 
252,239,542 barrels of oil, or 25.7 coal-fired power plants as 
can be seen in Table 1 below.ix It is also equivalent to the carbon 
sequestration of 23,126,440 acres of pine forest.x

IMPACT OF  
ENERGY EFFICIENCY

In their 1987 report to the United Nations, the Brundtland 
Commission defined ‘sustainably’ as “meeting the needs of the 
present without compromising the ability of the future generations 
to meet their own needs;” in the 2007 Des Moines Stewardship 
Policy report, the City did the same.iii iv In sustainability circles, 
three factors for measurement have been identified: environmental 
health, social equity and economic viability.v When the beneficial 
impacts in one area create excessive negative impacts in another 
area, the action causing the beneficial impacts is unsustainable. 
Only by balancing the three sectors will long-term sustainability be 
achieved. How these are impacted by inefficient use of energy is 
explored further in the next section.

SUSTAINABLE 
DEVELOPMENT



energy efficiency gains 6 7 energy efficiency gains

Residential and commercial energy use accounts for 34 percent 
to 42 percent of all statewide carbon emissions, depending on 
how electricity generation is accounted for.xi Thus residential and 
commercial energy usage produced 40.65 – 50.22 MMtCO2e 
of carbon emissions that year, the same as 7.2 – 8.9 million 
passenger vehicles, depending upon how electricity generation is 
calculated.xii A 10 percent reduction in this amount would prevent 
4.07 – 5.02 MMtCO2e from entering the atmosphere or eliminate 
723,086 – 893,225 vehicles from the road.xiii A 25 percent 
reduction would prevent emission of 10.16 – 12.55 MMtCO2e. This 
would be the equivalent of removing 1.8 – 2.2 million passenger 
cars from the road or the electricity generation of 1.1 – 1.4 million 
homes.xiv Reducing energy usage through efficiency gains would 
reduce carbon emissions and human impact on climate change. 
TABLE 2 shows a breakdown of CO2 equivalencies for either  
energy calculation.

IOWA ANNUAL NET GHG PRODUCTION 2010: 

119,560,000 MtCO2e

RESIDENTIAL & COMMERCIAL 2010 GHG EMISSIONS:

34% OF TOTAL EMISSIONS:
(40,650,400 MtCO2e)

42% OF TOTAL EMISSIONS:
(50,215,200 MtCO2e)

Reduction Percentages

Amount of GHG Saved

10%
4,065,040

723,087

413,424,001

8,576,144

459,818 689,490 1,149,546

94,557,490

786,299

36,534

20,080

0.9 1.1

24,805

45,130

116,806,311

971,310

568,011

10,594,061

510,700,237

893,2251,084,256

612,922,427

12,859,786

141,787,386

1,179,042

54,782

30,110

1.3 1.6

37,208

67,965

175,209,466

1,456,966

852,016

15,891,091

766,050,356

1,339,8371,807,717

1,033,560,004

21,440,361

236,393,724

1,965,747

91,335

50,201

2.2 2.7

62,013

112,826

292,015,777

2,428,276

1,420,027

26,485,152

1,276,750,593

2,233,062

5,021,5206,097,560 7,532,28010,162,600 12,553,800

15% 25% 10% 15% 25%

Equivalents

Annual GHG emissions of  
X passenger vehicles

CO2 emissions from X gallons of gas

CO2 emissions from X barrels 
 of oil consumed

CO2 emissions from X electricity use to 
run X homes for 1 year 

Sequestration of tree seedlings  
grown for 10 years 

Carbon sequestered annually by X acres  
of pine forests 

Carbon sequestered annually by X acres  
of forests preserved from deforestation

CO2 emmisions from burning X  
railcars’ worth of coal

Annual CO2 emmisions of X coal fired  
power plants 

Metric Tons CO2 Equivalent (MtCO2e) Metric Tons CO2 Equivalent (MtCO2e)

TABLE 2:
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Potential national savings have also been calculated. In a 
January 2012 report, ACEEE projected efficiency improvements of 
fifteen percent for electricity and thirty percent for natural gas in 
multifamily buildings would create annual national utility bill savings 
of approximately $2.03 billion on electricity and $2.34 billion on 
natural gas.”xv Lowered energy usage will not only save money for 
the homeowners by reducing their energy bill but also by reducing 
the need for more energy producing facilities many of which 
consume finite natural resources, such as coal fired boilers and 
nuclear power plants.

The aging housing stock in Des Moines creates economic issues 
for occupants. Lower income home owners and renters choose 
cheaper homes because it appears cheaper, however hidden utility 
costs through inefficient homes makes overall costs higher than 
living in newer, more efficient homes which have higher rent or cost 
more to purchase.xvi It lowers the ability of home occupant to be 
self-sufficient and lowers the ability of low-income citizens to raise 
their standard of living. High energy costs prevent property from 
appreciating in value. It causes those who are poor to remain in 
their impoverished conditions because they spend too much 
on energy. 

Energy efficiency also can be used to create a more equitable 
situation for vulnerable populations, such as low-income individuals, 
children, and the elderly, who tend to live in older, inefficient 
housing.xvii These families spend a larger proportion of their 
total net income in energy costs, up to fifteen percent, while non-
low income households pay an average of three to six percent 
of their total net income in energy costs.xviii Targeting efficiency 
improvements for this population’s housing decreases the amount 
low-income families have to pay in utility bills. Ultimately reducing 
energy costs for low-income families through efficiency gains can 
also reduce the need for public energy assistance. 

Considering almost twenty percent of residential structures in 
the central Iowa region in existence were built prior to 1939, and 
over 98 percent were built prior to Des Moines’ adoption of the 
International Energy Conservation Code (IECC) in 2009, as shown 
in TABLE X below. Older homes tend to be less well insulated, 
have leaky windows and outdated, inefficient heating and cooling 
systems. Due to the sheer number of older homes in the region, 
efficiency gains in the residential sector could be significant.xix
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PHYSICAL COST OF  
CLIMATE CHANGE IN IOWA

MORE PRECIPITATIONxxii

Increased frequency of precipitation extremes that lead to 
flooding.

An 8 percent increase in precipitation from 1873 to 2008.

A larger increase in precipitation in eastern than in western Iowa.

A recent study by MIT and Princeton modeling storms under 
different climate conditions estimated that the formerly “100-
year” flooding events would occur on an average of every 3 to 20 
years. The predicted that “500-year” flooding event would occur 
every 25 to 240 years. This means each person alive could see 
several severe flooding events in their lifetime.

Graph X shows weather related losses for Iowa in 2008’s 
devastating tornado and flood events. Total statewide loss 
equaled $3.5 billion of which $1.33 billion occurred in the 
housing and business sectors.

As mentioned above a direct effect of high energy usage is 
climate change. Climate change is largely affected by increased 
carbon dioxide emissions produced by burning more fossil fuels, 
for which inefficient energy use in residential housing is partially 
to blame.xx Current climate change affects in Iowa include:xxi The 
graph to the right shows costs from extreme weather events in Iowa 
that are attributed to climate change.
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HIGHER TEMPERATURESxxiii

Long-term winter temperatures have increased six times more 
than summer temperatures.

Nighttime temperatures have increased more than daytime 
temperatures since 1970.

Iowa’s humidity has risen substantially. Iowa summers now 
have 13 percent more atmospheric moisture than 35 years 
ago as indicated by a three to five degree F rise in dew-point 
temperature. This fuels convective thunderstorms that provide 
more summer precipitation.

AGRICULTURAL CHALLENGESxxiv

Climate extremes, not averages, have the greater impact on crop 
and livestock productivity.

Increased need for terraces, buffers and increased need for soil 
fertilization due to soil erosion and water runoff due to extreme 
weather events.

Favorable conditions for survival and spread of many unwanted 
pests and pathogens such as aphids, soybean rust, and disease 
resistant weeds, due to certain growing zones becoming warmer.
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IMPACT OF THE 
CURRENT LAW

The current legal structure does not encourage sustainability in 
Des Moines. As discussed previously, sustainability is measured 
with a triple bottom line , which encompasses social equity, 
environmental health and economic viability.lxi One unsustainable 
impact is measured by the affects on social equity. The 2010 
United States Census Report reveals that thirty percent of all 
residential buildings in Des Moines were built prior to 1939.lxii 
Further over ninety-three percent of all residential housing in Des 
Moines was built prior to 1999, however Des Moines did not adopt 
the IECC until 2009.lxiii Thus most of Des Moines residential 
housing was not constructed to include energy conservation 
mechanisms and is less likely to have adequate insulation, energy 
efficient windows, low flush toilets, and weather stripping.lxiv As a 
result these homes use more energy to maintain a comfortable 
interior environment.

 Energy inefficiency in housing affects the low-income population 
the most. One in seven of Des Moines citizens live below the 
poverty line.lxvi Low income for a family of four is defined as 
making less than $33,000 per year. A study conducted by the 
Iowa Policy Project, found that Iowa’s low-income families “live in 
the state’s most energy inefficient housing and struggle with high 
energy bills.”lxvii Low-income individuals also often “have inefficient 
appliances and live in older, less efficient houses,” spending “about 
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Household Income

Unit Built 
Pre-1960

Unit Built 
1960–2000

Unit Built 
2000–2005

FIGURE 6: LOW-INCOME HOUSEHOLDS MORE LIKELY THAN OTHERS TO LIVE IN OLD HOMES
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SOURCE: ENERGY INFORMATION ADMINISTRATION.  
2005 RESIDENTIAL ENERGY CONSUMPTION SURVEY, TABLE HC7.9, HOME APPLIANCES CHARACTERISTICS BY HOUSEHOLD INCOME.

thirteen percent of their entire incomes on home energy costs, 
compared to three percent for non-low-income households.” lxviii  

The study also found six percent “is considered to be the affordable”  
proportion of income spent on energy costs.lxix

Many of low-income individuals qualify for energy assistance 
payments, however the payments from programs, such as the Low-
Income Home Energy Assistance Program (LIHEAP), often provide 
less than $400 a year and the same individuals have average, 
annual energy bills over $2,000.lxx The result is that many low-
income individuals are paying an unsustainable amount of their 
net income toward energy costs and struggling to choose between 
essential needs. 

Due to the older, inefficient housing that low income individuals 
often live in, their costs for home heating is greater per square 
foot than that of new or energy efficient home based on square 
footage. It is estimated that the bottom one-fifth of lowest-income 
Iowa households produce one-third of Iowa’s residential greenhouse 
gas emissions.lxxi While households with high energy bills should 
be incentivized to make repairs, a myriad of factors cause upgrades 
to not be made such as: owners or renters often are financially 
unable make efficiency improvements, renters are unable to qualify 
for most rebate programs because they do not own the structure, 
owners who do not pay utilities for a rental structure believe they 
will not see a profitable return on investment for upgrades, federal 
programs which provide tax credits for energy efficiency upgrades 
are not helpful to low-income renters and owners because their 
taxable income is too low to use the credit. 

Social equity is not the only sustainability pillar affected by 
energy use. Environmental health is also a critical factor to consider 
under sustainable development. A recent study indicated that 
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Household Income

Refrigerator
> 10 yrs old

Refrigerator
> 20 yrs old

FIGURE 7: LOW-INCOME HOUSEHOLDS MORE LIKELY TO HAVE OLDER REFRIGERATORS

$40,000–$59,999$20,000–$39,999< $20,000 $60,000–$79,999 ≥ $80,000

Percent of 
Households 
w/Refrigerators 
Over 10 or 20 
Years Old

SOURCE: TABLE HC7.9, HOME APPLIANCES CHARACTERISTICS BY HOUSEHOLD INCOME, 2005 RESIDENTIAL ENERGY CONSUMPTION SURVEY
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and $9,000 annually.lxxvii These statistics reflect the large amount 
of money spent annually on rental housing. However the money 
spent by low-income citizens on energy costs is $2,066 annually, 
nearly as much as the yearly rent cost for some individuals.lxxviii 

Lowering the energy bill for these individuals will lower their reliance 
on public assistance for energy costs and allow these individuals 
more expendable income each month to be put back into the 
economy. Lowered energy costs will also help owners. Structures 
with low monthly energy costs are desirable to prospective renters 
and owners, thus causing improved private property and rental values 
and creating a more competitive housing and rental market.lxxix 

The housing code in Des Moines does not require property 
owner to make energy efficiency upgrades to rental property or that 
any required repairs meet the IECC standards and thus lower energy 
costs. It also highlights the problem of cost-benefit disassociation 
whereby the person who must invest in energy efficiency (the 
landlord) is not the same person who reaps the benefit of lower 
energy costs (the renter).  

FIGURE 8: BREAKDOWN  
OF ENERGY USE BY LOW  
INCOME INDIVIDUALS
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buildings in urban areas create 75 percent of all greenhouse gases 
released into the environment.lxxii The study also estimated that 
current residential buildings in urban areas would likely make up 
85 percent of existing buildings by 2030.lxxiii The study indicates 
remodeling older buildings and requiring adherence to IECC 
standards for those remodels will immediately reduce greenhouse 
gas output by approximately five percent.lxxiv The current 
environmental impact of existing building indicates a piece of low-
hanging fruit to which efficiency upgrade efforts should be applied 
to first. The gains from addressing older, inefficient structures 
will improve overall environmental health more quickly by creating 
immediate reductions in overall carbon emissions caused by the 
many older, inefficient structures.

Economics is usually the goal that is most argued about that 
sustainable development affects.lxxv Statistics from the 2010 
United States Census Report shows that renters make up twenty-
seven percent of Des Moines’s residents.lxxvi Sixty-two percent of 
renters pay between $300 and $750 monthly, or between $3,600 
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THE TOMORROW PLAN

The Tomorrow Plan looks 40-years into the future and provides 
an action plan for future sustainable development which advocates 
for collaborative and coordinated planning efforts with Des Moines 
and surrounding suburban communities. Of the identified areas for 
improvement, our project addresses Energy Use in the Resource 
Flow area. TABLE 1 shows the Sustainability Scan Survey responses 
of the region as related to energy usage. 

The survey provided a baseline understanding of what 
sustainability measures communities were already participating in. 

ADDRESSING 
CURRENT REGIONAL 
SUSTAINABILITY GOALS

The greater Des Moines region is committed to lowering the 
region’s carbon impact and making the area more sustainable. 
Local government, business, and community leaders have created 
two forward-looking plans for addressing sustainability issues. 

As the TABLE 1 shows, the question specifically addressing energy 
audits has a high number of cities in the ‘doing it now’ column, but 
still has over half of the respondents saying they are ‘not doing it at 
all,’ so clearly there is an opportunity for making gains in this area 
regardless of the reason for not doing so currently.

TABLE 1.  
SUSTAINABILITY SCAN  
SURVEY DATA RESPONSES

RESOURCE FLOWS:  
Energy Use Not doing it Thinking

about doing it
Doing it now

Energy efficiency incentives 56% 11% 33%
Solar installation incentives 75% 25% 0%

13% 31%
Smart Grid and Smart Meter  
utilization programs 65% 24% 12%

 

Available and/or subsi-
dized energy audits and 
retrofits 56%


