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Learning Objectives

Objective 1: Describe the current 

regulatory impediments to code updates 

in Indiana and much of the U.S. Midwest.

Objective 2: Explain how model energy 

standards and codes are shifting toward 

increased energy efficiency and will 

eventually require zero net energy 

buildings.

Objective 3: Define energy 

benchmarking and how it can create 

competition and opportunity in the 

marketplace for high-performance design 

and deep energy retrofits.

Objective 4: Identify numerous 

environmental and economic benefits of 

regularly-updated building codes.
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A Prelude



We’re on a global carbon binge.



2019: 36.42 Billion Tonnes CO2e

Source: Our World in Data, 2020; 

Global Carbon Project

1945 - END OF WWII



China   10.17 B

Asia (excl. China & India)     7.45 B

United States     5.28 B

EU-27     2.92 B

India     2.62 B

Europe (excl. EU-27)     2.54 B

Africa     1.43 B

International Transport     1.26 B

North America (excl. USA)     1.19 B

South America     1.09 B

Oceania     0.47 B

……………………..……………….

36.42 Billion Tonnes CO2 / Year

40.1 Billion US Tons CO2 / Year
Source: Our World in Data, 2020; 

Global Carbon Project

14.5%



Transportation

22%

Other

9%

Industry

30%

Buildings

39%

Operations

28% Materials + 

Construction

11%

Global CO2 Emissions by Sector

Source: UN Environment Global Status Report 2017; 

EIA International Energy Outlook 2017



AIA Indiana wrestles with the AIA 2030 Commitment

AIA Indiana’s COTE started as a 2030 

Commitment Support Group.

Started by representatives from 5 Indiana 

firms who had joined the AIA 2030 

Commitment – a voluntary initiative to 

reach net-zero carbon design across a 

firm’s portfolio by the year 2030.

Despite having some very knowledgeable 

respected industry leaders in our group, 

we all found that we faced similar 

challenges in translating this knowledge 

into practice.

Source: AIA Indiana



AIA National COTE Top 10 Awards



East North Central

14% of US Population

7% of AIA COTE Top 10 Awards

13% of US CO2 Emissions (Energy)

AIA National COTE Top 10 Awards



AIA National COTE Top 10 Awards

Pacific West

15.6% of US Population

34% of AIA COTE Top 10 Awards

9.2% of US CO2 Emissions (Energy)

Mid-Atlantic

12.4% of US Population

12% of AIA COTE Top 10 Awards

9.2% of US CO2 Emissions (Energy)





Global Warming





CO2 Emissions per Kilowatt-Hour per State

Source: Browning Day



Source: Browning Day



Most Suitable Zone for Humans

Source: ProPublica



Most Suitable Zone for Humans – Moderate Emissions

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica



Most Suitable Zone for Humans

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica



Coastline Erosion

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica



Crop Yield

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica



Economic Impact

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica



Heat & Humidity – High Emissions

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica

INDIANAPOLIS: 5-10 DAYS WITH 

EXTREME HEAT & HUMIDITY



Heat & Humidity – Moderate Emissions

RCP 1.9 (1.5C/2.7F – PARIS) 

RCP 4.5 (2.5C/4.5F)

RCP 8.5 (5.0C/9.0F)

Source: ProPublica

INDIANAPOLIS: 1-5 DAYS WITH 

EXTREME HEAT & HUMIDITY



Source: Daniel Overbey



Source: Daniel Overbey



Global Warming – What it means for Indiana

Source: Purdue Climate Change Research Center

Summer Analog Winter Analog



Climate Design Factors

Design Factor:

Winter Comparison

Summer Comparison

Average Low in January (deg F)

Average High in July (deg F)

Temperature Delta (deg F)

Indianapolis

(Current)

20 

85

65

2050 Moderate

Baltimore

Memphis

27 (+7)

91 (+6)

64 (-1)

2080 Moderate

Baltimore

Memphis

27 (+7) 

81 (+6)

64 (-1)

2080 High

Salisbury

Corpus Christi

27 (+7)

95 (+10)

68 (+3)

2050 High

Dover

Texarkana

26 (+6)

94 (+9)

68 (+3)



Global Warming – What it means for Indiana



Global Warming – What it means for Indiana



Global Warming – What it means for Indiana



It could be a lot worse….



Population Density



We have a goal to limit warming by 2050…



30 years is....

AN INTERNATIONAL AGREEMENT

In 2015, world leaders agreed to take steps to limit 
global warming to 1.5°- 2.0° C (2.7°- 3.6° F) by 2050. 



30 years is....

HOMEOWNERSHIP

Typical Mortgage Term is 30 Years



30 years is....

AN INVESTMENT

30 Year Treasury Bond

27.5 year useful life of a rental property per IRS



30 years is....

A GENERATION

Average age of first-time mothers in US is 26.9
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Act I: The StateB



Number of building-related codes 
currently enacted and in effect in 
Indiana.

According to RTM Consultants as of January 20, 2022

17



Here are 9 of them…

2014 Indiana Building Code

2012 International Building Code

2014 Indiana Fire Code

2012 International Fire Code

2012 Indiana Plumbing Code

2006 International Plumbing Code

2009 Indiana Electrical Code

2008 NFPA 70

2014 Indiana Mechanical Code

2012 International Mechanical Code

2014 Indiana Building Code Chapter 11

A117.1, 2009 Edition

2010 Indiana Energy Conservation Code

ASHRAE 90.1-2007

2014 Indiana Fuel Gas Code

2012 International Fuel Gas Code

2020 Indiana Residential Code

2018 International Residential Code

Information accurate as of January 20, 2022.

List is not exhaustive.



Indiana’s Aging Building Codes

Source: Browning Day



State Regulations

Building regulations are a State issue. 

State and local governments are 

empowered to enact and regulate building 

codes as part of their reserved powers 

under the Tenth Amendment to the US 

Constitution. 

Supreme Court has interpreted that 

amendment to permit the States to enact 

legislation designed to protect the health, 

safety, and welfare of their populace – the 

very rationale for the existence of codes. 

In addition, the fiscal impact of 

implementing revised (or completely new) 

code language will vary widely from State-

to-State. 

Thus, building regulation is a power 

appropriated to States - not the federal 

government.
Indiana Statehouse

Source: IN.gov



Energy Codes

Energy codes are building regulations. 

Scope of energy code falls within the 

rubric of building regulation. 

Therefore, it is appropriate for energy 

codes to be enacted at the State and local 

municipality level.

The federal government can pressure 

States to update their energy codes.

American Recovery and Reinvestment Act 

(ARRA) of 2009 distributed "stimulus 

funds" to States to spur recovery. 

There was a catch: ARRA language 

clearly declared that in order for States to 

accept their respective allocations (which 

in total was over $520 billion), they must 

update their energy codes. They did.
Status of State commercial energy code adoption as of March 31, 2022

Source: U.S. Department of Energy



Sales

Indiana

Source: Browning Day





Indiana: ~31%

2
0
2
2

Source: Browning Day



Ranked 24th

of most expensive average 

retail energy price per state.



State Regulations and Insurance Risk

Indiana has outdated building 

codes and the insurance 

industry is taking notice.

2015 BCEGS (Building Code 

Effectiveness Grading Schedule)

1  =  Good

10  =  Bad

Source: Insurance Services Office, Inc.



Indiana now has a less stringent energy 

code than all of it’s adjacent neighbors.

Indiana is now in the upper half of states 

for most expensive energy costs.

The insurance industry is responding to 

Indiana’s emerging risk/resilience 

concerns stemming from outdated codes.

Fun Facts



What would be the fiscal impact of 

updating the 2010 Indiana Energy 

Conservation Code?



ASHRAE Standard 90.1 as the basis.

The 2010 Indiana Energy Conservation Code is based on 90.1-2007.

2010 Indiana Energy 
Conservation Code

1-Step 2-Step 3-Step



Unique (and Built) Case Studies3



State Construction Design Release (CDR) Filings (by Occupancy Type).

For architectural filings in the last set of available annual data.

56% of total filings



Examine three representative case studies.

All three projects are built in central Indiana.

Higher Education 
(BH)

107,655 sf

$42,822,786 USD (2020)

Filed 2016

Commercial

(BC)

14,023 sf

$5,876,563 USD (2020)

Filed 2017

Multifamily

(RM)

183,970 sf (188 units)

$34,034,450 USD (2020)

Filed 2019

Business (large) Business (small) Residential (R-2)



1     Assess built projects rather than theoretical models.

2     Evaluate the fiscal impact in accordance with Indiana statues.

3     Differentiate the impacts of a 1-step versus 3-step update.

4     Clarify the degree to which the “market standard” may be beyond the code.

5     Gauge potential benefits to the state’s economy. 

Project goals.

Indiana Energy Conservation Code Fiscal Impact Assessment.



Indiana Energy Conservation Code Fiscal Impact Assessment

Strategic Partners



Summary of Fiscal Impact Assessment



0.39%
Average project 
cost increase.

Key Findings.

For every update to Indiana’s energy code:

5.9%
Average energy 

cost savings.

$64.2 Million
Annual state-wide 

energy cost 
savings.



Fiscal impact averaged $133,304 per step.

In all three cases, the project cost increase was well under $500,000. 



Fiscal impact averaged $1.83 per square foot.

Project cost impact ranged by project type.



Average cost impact was 0.39% per step (0.89% for three steps).

Incremental steps come with minimal fiscal impact. 



Total energy consumption was reduced 5.9% per step.

Separate energy cost analysis examined the particulars of the three case studies.



A Decade of Cumulative Impact.

The 3-year step-up plan.



The bottom line.

Why updating the energy code matters.

A one-step increase has the best opportunity to meet 

fiscal impact and be absorbed by the market.

The market standard is advancing but it is not keeping up

with the code advancements.

Incrementalism scales up. Each update has a broad-

ranging impact on state energy security and resilience. 

Puts stretch goals within reach. Code updates close the 

gap on stretch goals and green building certification.



Indiana Statehouse

Source: Wikipedia
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Act II: The CityC



Where the Rubber meets the (pothole in) the Road



Implementation:

Infrastructure

Schools

Local services (EMS, fire, police)

Utilities (energy, water, sewer)

Ordinances

Development incentives

Attract companies in partnership with State

Density planning

City Responsibilities

Source: Trip Savvy



Insurance Ratings

Determines fire insurance 

premiums for local property 

owners.

Upgrades to local fire 

departments can help.

BCEGS (Building Code 

Effectiveness Grading Schedule)

1 is good, 10 is bad.

Codes can help.

Source: Insurance Services Office, Inc.



Indiana has outdated policies

Indiana is below average in almost every 

category

Clean Energy Scorecard



Combined Sewers

Industrial Waste Upstream

Stormwater overflow

Know the local issues – Water Quality



White River

Source: Indiana University



Overtaxed CSO Infrastructure

Source: Daniel Overbey



Overflows go into underground tunnel 
systems to protect the White River.

Makes the White River safe to touch, 
not to swim or fish.

Still expecting increased rainfall in the 
future.

DigIndy Project

Source: DigIndy



Local Government Drivers





Know your impact.





Advocacy - Letters of Support



Benchmarking & Transparency Ordinance

July 12, 2021: 

Passed by Indianapolis          

City-County Council 

Energy benchmarking ordinance.

First major building sector objective 

of the Thrive Indianapolis plan.

Requires commercial buildings over 

50,000SF to report annual energy 

use in publicly accessible database.

Like an MPG rating for buildings.

Source: IMT





1,260A Lighting Load

(2017 NEC)

470A Lighting Load

(2020 NEC)

NEC Load Calculations for 300,000 SF Office Building



Networking



2021 IBC – Mass Timber



2021 IBC – Mass Timber



2021 IBC – Mass Timber



2021 IBC – Mass Timber



Welcome to Indiana!



Welcome to Indiana!



Welcome to Indiana!



Welcome to Indiana!



Welcome to Indiana!

Source: ProPublica



Indianapolis Monument Circle

Source: Monumental Marathon
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Act III: The PracticeD



How to sell sustainability in the Midwest:

DIFFICULT TO 

ADDRESS

Rising Temperatures

Economy

Regulation

OPPORTUNITIES 

THROUGH DESIGN

Sustainable Design Approach

Energy Efficiency Standards

Best Practices



2.7%

6.3%

2030 Challenge Signatories

The number of 

AIA firms in 

Indiana in 2022

220
14

The number of 

2030 

Signatories in 

Indiana in 2022 6
The number of 

2030 

Signatories 

reporting in 

Indiana in 2022

Source: AIA



Limited Resource Capitals

Resources are limited. The role of codes, standards, and rating systems hold 
project teams accountable to minimum standards.

We build at:

…minimal cost. 

…minimal time.

…minimal performance.



Rising Fossil Fuel Costs

Source: Natural Gas Local





Design for Shade & Reflectivity



Design for Water Management



Design for Energy & Carbon Efficiency



How do we talk about this with developers?

LONG-TERM VALUE

Lower expenses

Tenant retention

ECONOMIC VALUE

Rising gas / energy costs

Resale value



Factors of Resale Value

Resiliency Depreciation 

Factor



Lowering EUI as an investment

EUI is the “miles per gallon” rating of 
the building industry.

Source: Daniel Overbey



How do we talk about this with our corporate clients?

DEVELOPER

Tenant retention

Economic value

Long-term value

CORPORATE

Employee retention

Energy consumption

Company Valuation



Located in Indiana (2007 Code)
150,000 SF @ $325/SF = $48,750,000 Budget

0.89% Cost Increase = $433,875

$0.47/SF/yr Energy Savings = $70,500/yr

6.1 YEAR PAYOFF

440 TONS/YR OF CO2 AVOIDED

Cost Impact: 2016 Code on Corporate Project



Will cities be able to afford their infrastructure needs 
as climate risk reshapes the market for municipal 
bonds?

Larry Fink’s 2020 Letter to CEOs 

Source: BlackRock CEO 



What will happen to the 30-year mortgage if lenders 
can’t estimate the impact of climate risk over such a 
long timeline, and if there is no viable market for 
flood or fire insurance in impacted areas?

Larry Fink’s 2020 Letter to CEOs 

Source: BlackRock CEO 



How can we model economic growth if emerging 
markets see their productivity decline due to extreme 
heat and other climate impacts?

Larry Fink’s 2020 Letter to CEOs 

Source: BlackRock CEO 



Corporate Sustainability

ESG (Environmental, Social, 
Governance) Investing is projected 
to grow 433% between 2018 & 
2036.

By 2025, 33% of global assets 
under management are forecast to 
have ESG mandates.



Corporate Sustainability

Source: BlackRock 2021 TCFD Report



Corporate Sustainability



SCOPE 1: 
Direct Emissions 
generated on-site

SCOPE 2: 
Indirect Emissions from 

generation of purchased energy

SCOPE 3: 
Indirect Emissions 

excluded from Scopes 1&2

TCFD Emission Tracking



SCOPE 1: 
Avoid gas-fired equipment

SCOPE 2: 
Maximize Energy Efficiency

SCOPE 3: 
Minimize Embodied Carbon

TCFD Emission Tracking: Applied to Projects



Talking in Terms of Carbon Cost



Case Study: Elanco Global HQ



Elanco’s approach to sustainability and ESG is called Elanco’s Healthy Purpose™. It is 
how Elanco advances the well-being of animals, people, and the planet, enabling them to 
realize their vision of ‘Food and Companionship Enriching Life.’

Through Elanco’s Healthy Purpose™, they contribute to the United Nations 2030

Elanco’s work is centered around four inter-connected pillars: 

Case Study: Elanco Global HQ

Helping pets and farm animals 

live healthy, high-quality lives 

by continuously expanding our 

existing portfolio, while also 

identifying new and innovative 

animal care products, 

practices and services. 

Healthier 

Animals

Healthier 

People

Healthier 

Planet

Minimizing our environmental 

footprint, while leveraging 

product and service innovations 

to help our stakeholders 

advance their sustainability 

efforts.

Growing our business with 

integrity and excellence with 

respect to all stakeholders, 

where all employees feel 

safe, engaged and 

accountable as owners.

Healthier 

Enterprise

Improving people’s lives 

and livelihoods by promoting 

animal companionship and 

enabling sustainable 

production of meat, milk, 

fish and eggs.

“We are united by the belief that, through healthier animals, 
we can tackle some of the most pressing issues of our time.”

Jeff Simmons
President and CEO, Elanco Animal Health



Case Study: Elanco Global HQ

The Elanco Animal Health planned global headquarters in Indianapolis is currently in the design phase. Our current expectations and assumptions may not be 

viable as move beyond the design to the build phase of the project due to uncertainties, risks and changes in circumstances and the environmental qualities of 

the as-built structure may differ from our current expectations.





Maximize Energy Efficiency
Adopt ASHRAE 90.1-2016

Utilize City’s District Thermal
Eliminate on-site gas heat

Incorporate on-site renewable
Plan infrastructure for future through 
masterplan

Framework established in Concept Design 
prepared the team to respond with ease to 
questions regarding pursuit of LEED in 
Schematic Design.

Case Study: Elanco Global HQ

The Elanco Animal Health planned global headquarters in Indianapolis is currently in the design phase. Our current expectations and assumptions may not be viable as move beyond the design to the build phase of 
the project due to uncertainties, risks and changes in circumstances and the environmental qualities of the as-built structure may differ from our current expectations.





A great place to be IF……….

Source: ProPublica



The future of design in U.S. Midwest is 
worth the fight, and all of the little 
milestones will lead us there.

Cincinnati, Ohio

Source: iStorage
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Thank you!
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