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PROJECT SUMMARY 

The Energize Denver Building Energy Performance Requirements were passed by the Denver City Council in 

November 2021. The adopted Ordinance states “Any covered building owner who violates any provision of this 

article XIV, including any rules or regulations adopted pursuant to this article, is subject to a civil penalty amount 

of up to $0.70 per year for each required kBtu reduction that the owner’s covered building fails to achieve in that 

year.” The $0.70/kBtu maximum was determined based on the estimated cost of compliance by installing onsite 

solar. Group14 was contracted to analyze the cost of compliance through other means including lighting, controls, 

equipment, and envelope upgrades. Group14 compiled data from 28 past energy audit projects with contractor 

implementation costs and performed the following: 

● Noted representative buildings and building types 

● Evaluated the baseline EUIs compared to EUI targets for example buildings 

● Reviewed identified energy measures, cost, and savings 

● Reviewed percent savings and cost per area ($/SF) for various measures and for the combined energy 

project 

● Calculated the implementation cost per energy savings ($/kBtu) and the total cost of compliance to reach 

the EUI target 

Following this analysis, Group14 worked with the City and County of Denver to determine the appropriate cost of 

compliance to reach the 2030 target. The City has determined the total cost of compliance to reach the 2030 

target will be set at the top 15th percentile cost/kBtu.  

Metric 

Energy 
Savings 

(%) 

Costs/ 
Savings 
($/kBtu) 

Cost/ Area 
($/SF) 

Simple 
Payback  

(Yr) 

Costs/ 
Savings 

with 
Rebate 
($/kBtu) 

Cost with 
Rebate/ 

Area 
($/SF) 

Simple 
Payback 

with 
Rebate  

(Yr) 

Min 4% $ 0.06  $ 0.27  3.0 $ 0.06  $ 0.27  3.0 

Median 34% $ 0.33  $ 11.41  13.5 $ 0.32  $ 10.71  12.1 

Average 34% $ 0.38  $ 9.77  15.8 $ 0.36  $ 9.24  14.9 

Top 15th Percentile 54% $ 0.63  $ 16.72  19.9 $ 0.62  $ 14.57  18.7 

Max 57% $ 1.15  $ 16.96  66.6 $ 1.14  $ 16.96  63.2 

 

The $0.63/kBtu cost per savings presented is the total cost of compliance to reach the 2030 target. The equations 

below were used to spread the cost for compliance over the respective periods. 
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𝐿𝑎𝑟𝑔𝑒 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝑃𝑒𝑟𝑖𝑜𝑑 𝐶𝑜𝑠𝑡

=
$0.63/𝑘𝐵𝑡𝑢 × 𝑇𝑜𝑡𝑎𝑙 2030 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑

(2024 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 + 2027 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 + 2030 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑)
  

 

𝑀𝐴𝐼 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝑃𝑒𝑟𝑖𝑜𝑑 𝐶𝑜𝑠𝑡 =
$0.63/𝑘𝐵𝑡𝑢 × 𝑇𝑜𝑡𝑎𝑙 2030 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑

(2026 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 + 2030 𝑘𝐵𝑡𝑢 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑)
  

 

For general large buildings, the compliance cost was spread over the three compliance periods (2024, 2027, and 

2030), resulting in a cost of $0.29/kBtu/yr per compliance period. 

For MAI existing buildings, there are two compliance periods (2026 and 2030), resulting in a cost of $0.42/kBtu/yr 

per compliance period.  

COMPLIANCE COST ANALYSIS METHODOLOGY 

Project Selection Criteria 

Group14 selected 28 projects to analyze the energy savings and implementation costs. The project selection 

criteria are summarized below: 

● All project scopes were an energy audit or retro-commissioning with implementation costs provided by a 

contractor. In many cases multiple quotes were collected for each measure.  

● All projects have been conducted in the last 5 years. 

● All projects are located in Colorado. Seven are located in Denver and another 17 are located in the 

Denver metro area. 

● Projects selected represent a variety of building types including offices, multi-family housing, hotels, and 

storage/warehouses.  

A table with detailed project information can be found in Appendix A.  

Energy Conservation Measure Review 

A list of all implemented energy conversation measures (ECM) was compiled to determine which buildings were 

modeled to comply with the EUI targets, the percent savings, the cost per area ($/SF), and the cost per savings 

($/kBtu). All measures were grouped into one of the follow categories: 

● Lighting Upgrade 

● Lighting Controls 

● BAS Upgrade 

● RCx Measure 

● HVAC Upgrade 

● Plumbing Upgrade 

● Envelope Upgrade 

● Solar Installation 

● Misc Upgrade 
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To remove outliers in the data, the standard deviation for each ECM category was calculated and measures two 

or more standard deviations away from the mean were removed from the data set.  

The table below is a summary of cost per savings by measure type not including utility rebates.  

ECM Category 

Min Costs/ 
Savings  
($/kBtu) 

Median Costs/ 
Savings 
($/kBtu) 

Average Costs/ 
Savings  
($/kBtu) 

Top 15th 
Percentile 
($/kBtu) 

Max Costs/ 
Savings  
($/kBtu) 

Lighting Upgrade $ 0.11  $ 0.23  $ 0.27  $ 0.41  $ 0.47  

Lighting Controls $ 0.26  $ 0.56  $ 0.57  $ 0.80  $ 0.91  

BAS Upgrade $ 0.04  $ 0.15  $ 0.15  $ 0.22  $ 0.33  

RCx Measure $ 0.00  $ 0.04  $ 0.05  $ 0.11  $ 0.19  

HVAC Upgrade $ 0.03  $ 0.31  $ 0.75  $ 1.67  $ 3.47  

Plumbing Upgrade $ 0.00  $ 0.31  $ 0.33  $ 0.68  $ 0.77  

Envelope Upgrade $ 0.15  $ 0.54  $ 1.14  $ 2.45  $ 3.74  

Solar Installation $ 0.36  $ 0.53  $ 0.55  $ 0.68  $ 0.88  

Misc Upgrade $ 0.05  $ 0.63  $ 0.62  $ 0.94  $ 1.15  

 

The table below is a summary of cost per savings by measure type including utility rebates and tax credits. It 

should be noted that these are very similar to the cost per savings without rebates. Also, these were the rebates 

available at the time the project was complete.  

ECM Category 

Min Costs/ 
Savings  
($/kBtu) 

Median Costs/ 
Savings 
($/kBtu) 

Average Costs/ 
Savings  
($/kBtu) 

Top 15th 
Percentile 
($/kBtu) 

Max Costs/ 
Savings  
($/kBtu) 

Lighting Upgrade $ 0.07  $ 0.19  $ 0.22  $ 0.34  $ 0.45  

Lighting Controls $ 0.26  $ 0.55  $ 0.56  $ 0.78  $ 0.89  

BAS Upgrade $ 0.04  $ 0.14  $ 0.14  $ 0.22  $ 0.30  

RCx Measure $ 0.00  $ 0.04  $ 0.05  $ 0.08  $ 0.19  

HVAC Upgrade $ 0.03  $ 0.31  $ 0.74  $ 1.67  $ 3.47  

Plumbing Upgrade $ 0.00  $ 0.31  $ 0.33  $ 0.68  $ 0.77  

Envelope Upgrade $ 0.15  $ 0.54  $ 1.13  $ 2.37  $ 3.73  

Solar Installation $ 0.18  $ 0.26  $ 0.28  $ 0.33  $ 0.44  

Misc Upgrade $ 0.05  $ 0.62  $ 0.62  $ 0.94  $ 1.15  

The largest rebate/ incentive impacts can be seen on lighting upgrades and solar. There are also rebates 

available for HVAC and BAS upgrades. However, most HVAC rebates, such as upgrading to a high efficiency 

RTU, are paid directly to the supplier/ mechanical contractor and not to the building owner. This lowers the overall 

cost of the upgrade, but the owner does not see the cost impact. BAS upgrades are a custom rebate through Xcel 

and must be preapproved.   

The table below shows the average simple payback by measure type both with and without rebates.  
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ECM Category 

Average Simple Payback 
without Rebates 

(Yr) 

Average Simple Payback 
with Rebates 

(Yr) 

Lighting Upgrade 7.1 5.8 

Lighting Controls 43.6 42.7 

BAS Upgrade 17.9 17.6 

RCx Measure 3.4 3.2 

HVAC Upgrade 40.0 38.8 

Plumbing Upgrade 13.4 13.2 

Envelope Upgrade 106.7 105.9 

Solar Installation 24.0 12.8 

Misc Upgrade 41.9 41.8 

 

Lighting upgrades and retro-commissioning (RCx) measures are the most cost-effective measures a building can 

pursue. 

MAI BUILDINGS PENALTY METHODOLOGY 

Manufacturing, Agriculture, and Industrial (MAI) buildings have multiple alternative compliance pathways including 
the following: 
 

1. 30% EUI Reduction 

2. 30% Production Efficiency (PE) Improvement 

3. 30 EUI Target 

4. 75 Energy Performance Indicator (EPI) Score Target  

5. Prescriptive Path (*No unique penalty; defaults to 30% EUI Reduction if the plan is not completed.) 

6. New Buildings - Produce 30% of total building energy from renewables OR mainten energy performance  

The following summarizes the penalty approach for each pathway. In all methods except for New Buildings, the 
kBtu/yr reduction needed to achieve compliance will be multiplied by $0.42/kBtu/yr. 
 

30% EUI Reduction 

The default pathway will be a 30% EUI reduction by 2030 from the 2022 baseline EUI or other approved baseline 

year. If the building has not submitted an alternate pathway, the penalty will be based on the additional kBtu/yr 

reduction needed to meet the following energy targets: 

• Interim 2026: 15% EUI Reduction from baseline 

• Final 2030: 30% EUI Reduction from baseline 

The EUI Reduction penalty will be the maximum penalty for all MAI buildings even if a separate pathway has 
been chosen. For instance, if a building has chosen to pursue a production efficiency pathway but the kBtu/yr 
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reduction needed to meet that requirement in the compliance year is larger than what it would have been with the 
EUI Reduction default option, the lower EUI Reduction kBtu/yr and associated penalty will apply.  
 

30% Production Efficiency (PE) Improvement 

Production Efficiency (PE) is a metric that considers how much energy is used per unit of production. Each facility 
can calculate their PE by dividing their total building annual energy use (in kBtus) by the building’s total units 
produced that year. 
 

𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑇𝑜𝑡𝑎𝑙 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝐸𝑛𝑒𝑟𝑔𝑦 (𝑘𝐵𝑡𝑢/𝑦𝑒𝑎𝑟)

𝑇𝑜𝑡𝑎𝑙 𝑈𝑛𝑖𝑡𝑠 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑝𝑒𝑟 𝑌𝑒𝑎𝑟
  

 
This alternative compliance path should be considered if a particular facility has substantially changed the number 

of units produced between the benchmarking period and each compliance period. If a building uses the same 

amount of energy as the benchmarking period but has increased production, they will have an increase in 

production efficiency. 

If a plant produces a variety of products, the total of all products can be used in the PE calculation as long as the 
energy intensity per unit produced is similar and the products have the same unit of measure (i.e. quantity or 
pounds). This alternative compliance path should not be considered if a given facility does not create like products 
or a product line varies greatly by energy end use within the facility.  
 
For this pathway, the penalty will be based on the additional kBtu/yr reduction needed to meet the following 
production efficiency targets: 
 

• Interim 2026: 15% reduction in kBtu/yr/ unit 

• Final 2030: 30% reduction in kBtu/yr/ unit 

30 EUI Target 

This pathway will only be taken if the reduction needed to achieve a 30 EUI (kBtu/sq.ft./yr) is smaller than a 30% 
EUI reduction. For this pathway, the penalty will be based on the additional kBtu/yr reduction needed to meet the 
following energy targets: 
 

• Interim 2026: EUI ½ way between the baseline EUI and 30 EUI 

• Final 2030: 30 EUI 

75 Energy Performance Indicator (EPI) Score Target 

According to Energy Star’s website, “EPIs compare a manufacturing plant’s level of energy efficiency to plants 
with similar characteristics. They enable manufacturers to judge how energy efficiently a plant is operating. They 
evaluate a plant in terms of energy per unit of production.” 

These EPI calculators create an energy performance score between 1 to 100 using your facility’s data compared 
to plant data of a similar type. A score of 50 represents the average performance of a similar plant. To achieve full 
compliance by 2030, a score of 75 or greater is required which means the plant is performing more efficiently than 
75% of similar plants producing the same amount over the year.  
 
EPIs are highly specific to each of their use calculators. Therefore, this compliance path should NOT be pursued 
if the facility does not accurately reflect one of the following manufacturing plant types: 

• Aluminum Casting Plant  EPI 

• Automobile Assembly EPI 

• Automobile Engine Plant EPI 

https://www.energystar.gov/industrial_plants/measure-track-and-benchmark/energy-star-energy
https://www.energystar.gov/buildings/tools-and-resources/aluminum_casting_plant_energy_performance_indicator
https://www.energystar.gov/buildings/tools-and-resources/automobile-assembly-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/automobile_energy_plant_epi
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• Automobile Transmission EPI 

• Cement Manufacturing EPI 

• Commercial Bread & Roll Bakery EPI 

• Container Glass Manufacturing EPI 

• Cookie and Cracker Bakery EPI 

• Flat Glass Manufacturing EPI 

• Fluid Milk Processing EPI 

• Frozen Fried Potato Processing EPI 

• Integrated Paper and Paperboard Manufacturing EPI 

• Integrated Steel Plant EPI 

• Iron Casting Plant EPI 

• Juice Processing EPI 

• Nitrogenous Fertilizer Plant EPI 

• Pharmaceutical Manufacturing EPI 

• Pulp Mill EPI 

• Wet Corn Milling EPI 

For this pathway, the penalty will be based on the additional kBtu/yr reduction needed to meet the following: 

• Interim 2026: EPI Score ½ way between the baseline score and a 75 score 

• Final 2030: 75 EPI Score 

For the interim calculation, the EPI tool “Reference Plant” will be adjusted by the CASR team to determine the 
level of site energy (kBtu/yr) needed to achieve the required interim score with an equivalent level of production. 
The actual plant energy may increase or decrease by a different percentage if the level of production has 
changed. 

Energy Star’s website has additional information on how to use the calculators. 

New Buildings 

New buildings will benchmark annually to manage energy use and confirm whether compliance is being achieved 
using one of the following options: 

• Renewable energy for 30% of the total building annual energy use 

• Maintenance of energy performance  

Since new buildings will be constructed at various times, 2030 will be the only year where a penalty will be 
assessed for non-compliance. With only one compliance year, the penalty will be based on the full $0.63/kBtu/yr 
large building cost using one of the following equations:   

𝑃𝑒𝑛𝑎𝑙𝑡𝑦 (𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑔𝑦) = % 𝑜𝑓 𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑁𝑒𝑒𝑑𝑒𝑑 ∗ 𝑇𝑜𝑡𝑎𝑙 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑘𝐵𝑡𝑢/𝑦𝑟 ∗
$0.63

𝑘𝐵𝑡𝑢/𝑦𝑟
  

𝑃𝑒𝑛𝑎𝑙𝑡𝑦 (𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦) =  
𝑘𝐵𝑡𝑢

𝑦𝑟
𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑁𝑒𝑒𝑑𝑒𝑑 ∗

$0.63

𝑘𝐵𝑡𝑢/𝑦𝑟
  

https://www.energystar.gov/buildings/tools-and-resources/automobile_transmission_plant_epi_0
https://www.energystar.gov/buildings/tools-and-resources/cement-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/commercial_bread_roll_bakery_energy_performance_indicator
https://www.energystar.gov/buildings/tools-and-resources/container-glass-manufacturing-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/cookie-and-cracker-baking-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/flat-glass-manufacturing-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/fluid_milk_processing_plants_epi
https://www.energystar.gov/buildings/tools-and-resources/frozen-fried-potato-plant-epi
https://www.energystar.gov/buildings/tools-and-resources/integrated-pulp-mill-epi
https://www.energystar.gov/buildings/tools-and-resources/integrated-steel-plant
http://www.energystar.gov/buildings/tools-and-resources/iron_casting_plant_energy_performance_indicator
https://www.energystar.gov/buildings/tools-and-resources/juice-processing-plant-epi
http://energystar.gov/buildings/tools-and-resources/nitrogenous_fertilizer_plant_energy_performance_indicator
https://www.energystar.gov/buildings/tools-and-resources/pharmaceutical-manufacturing-epi
https://www.energystar.gov/buildings/tools-and-resources/pulp-mill-epi
https://www.energystar.gov/buildings/tools-and-resources/wet-corn-milling-plant-epi
https://www.energystar.gov/industrial_plants/measure-track-and-benchmark/energy-star-energy
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APPENDIX A – PROJECT DETAILS 

  



Building Summary
Project: Denver Building Policy Tool

Baseline Energy Use Energy Use Savings Implementation Costs Compliance Cost Analysis

Building 

# Building Type Year Built

Area

(SF)

Included in 

Energize 

Denver?

Electric Use

(kWh)

Natural Gas 

Use

(Therms)

Electric 

Savings

(kWh)

Natural Gas 

Savings

(Therms)

Percent 

Savings

(%)

Cost 

Savings

($)

Total Costs

($)

Simple 

Payback

(Yr)

 Utility 

Rebate

($) 

 Cost after 

Rebate

($) 

Simple 

Payback w/ 

Rebate

(Yr)

Costs/ 

Savings

($/kBtu)

Costs/ 

Savings with 

Rebate

($/kBtu)

Costs/ Area

($/SF)

Costs/ Area 

with Rebate

($/SF)

1 Hotel

1988 (1996 

exp) / 2018 

renovations 106,547 No 1,018,360 83,924 230,348 48,338 47%  $      59,013  $  1,790,610 30.3  $          5,648  $  1,784,962 30.2  $            0.32  $            0.32  $          16.81  $          16.75 

2 Hotel

1989 (reno 

2017) 360,000 No 7,286,786 348,180 3,558,394 109,718 39%  $    406,976  $  5,721,215 14.1  $     147,000  $  5,574,215 13.7  $            0.25  $            0.24  $          15.89  $          15.48 

3

Multifamily 

Housing 1938 26,250 No 82,500 10,477 10,377 3,899 32%  $        4,323  $     288,087 66.6  $                -    $     288,087 66.6  $            0.68  $            0.68  $          10.97  $          10.97 

4

Non-

Refrigerated 

Warehouse 1949 60,000 No 591,600 31,630 106,711 0 7%  $      14,650  $        56,790 3.9  $          5,870  $        50,920 3.5  $            0.16  $            0.14  $            0.95  $            0.85 

5 Office 1977 111,786 Yes 1,845,165 52,467 98,221 1,711 4%  $        9,967  $        30,092 3.0  $                -    $        30,092 3.0  $            0.06  $            0.06  $            0.27  $            0.27 

6 Office 1974 30,964 Yes 358,080 9,385 185,835 2,821 42%  $      20,979  $     364,985 17.4  $          9,365  $     355,620 17.0  $            0.40  $            0.39  $          11.79  $          11.48 

7 Office 1971 22,000 Yes 375,040 18,824 121,777 11,305 49%  $      25,033  $     335,695 13.4  $        14,885  $     320,810 12.8  $            0.22  $            0.21  $          15.26  $          14.58 

8 Office 1983 83,362 No 920,800 32,980 435,177 7,777 35%  $      48,950  $     402,491 8.2  $        43,939  $     358,552 7.3  $            0.18  $            0.16  $            4.83  $            4.30 

9 Office 1980s 52,000 No 701,200 19,060 810,992 3,985 74%  $      71,935  $  1,006,651 14.0  $     352,295  $     654,356 9.1  $            0.32  $            0.21  $          19.36  $          12.58 

10 Office 1986 20,000 No 477,760 0 273,108 0 57%  $      24,759  $     334,753 13.5  $     141,075  $     193,678 7.8  $            0.36  $            0.21  $          16.74  $            9.68 

11 Office 1985 90,094 No 2,657,450 0 1,094,478 0 41%  $      90,058  $  1,527,990 17.0  $        47,294  $  1,480,696 16.4  $            0.41  $            0.40  $          16.96  $          16.44 

12 Office 1973 95,952 Yes 1,591,478 41,758 467,907 16,885 34%  $      59,344  $  1,058,493 17.8  $        97,963  $     960,530 16.2  $            0.32  $            0.29  $          11.03  $          10.01 

13 Office 1981 39,938 No 277,680 10,982 192,343 4,543 54%  $      19,452  $     130,769 6.7  $        22,808  $     107,961 5.6  $            0.12  $            0.10  $            3.27  $            2.70 

14 Office 1981 24,210 No 180,800 10,678 141,596 4,269 54%  $      15,849  $        77,897 4.9  $        14,751  $        63,146 4.0  $            0.09  $            0.07  $            3.22  $            2.61 

15 Office 1997 28,000 No 431,200 7,454 196,114 4,508 51%  $      26,438  $     357,183 13.5  $        21,964  $     335,219 12.7  $            0.32  $            0.30  $          12.76  $          11.97 

16 Office 1982 77,581 No 835,600 25,778 266,365 8,922 33%  $      50,043  $     575,607 11.5  $        37,209  $     538,398 10.8  $            0.32  $            0.30  $            7.42  $            6.94 

17 Office 1971 112,938 No 1,444,094 56,809 1,924,579 19,729 80%  $    200,244  $  3,787,247 18.9  $  1,139,861  $  2,647,386 13.2  $            0.44  $            0.31  $          33.53  $          23.44 

18 Office

1976 (2014 

reno) 151,500 Yes 1,749,878 44,431 574,229 11,546 30%  $      72,611  $  1,451,869 20.0  $        85,350  $  1,366,519 18.8  $            0.47  $            0.44  $            9.58  $            9.02 

19 Office

1978 (2016 

addition) 97,600 Yes 1,153,299 1,184 405,735 0 34%  $      45,266  $     329,445 7.3  $        49,131  $     280,314 6.2  $            0.24  $            0.20  $            3.38  $            2.87 

20 Office 2001 61,200 No 634,575 13,457 280,243 52 27%  $      34,243  $     389,309 11.4  $        49,314  $     339,995 9.9  $            0.40  $            0.35  $            6.36  $            5.56 

21 Office 1986 79,189 No 1,077,856 43,920 271,009 822 12%  $      35,832  $  1,160,103 32.4  $        17,350  $  1,142,753 31.9  $            1.15  $            1.13  $          14.65  $          14.43 

22 Office 1984 93,055 No 1,526,438 0 366,864 0 24%  $      36,321  $     598,156 16.5  $        22,000  $     576,156 15.9  $            0.48  $            0.46  $            6.43  $            6.19 

23 Office 1996 78,886 No 1,966,032 0 565,781 -7,146 18%  $      91,139  $  1,101,325 12.1  $          5,338  $  1,095,987 12.0  $            0.91  $            0.90  $          13.96  $          13.89 

24 Office 1974 122,000 No 1,356,010 41,342 469,803 9,667 29%  $      60,045  $  1,632,284 27.2  $                -    $  1,632,284 27.2  $            0.64  $            0.64  $          13.38  $          13.38 

25 Office 1984 37,071 No 892,160 0 458,178 0 51%  $      45,108  $     604,819 13.4  $     100,898  $     503,921 11.2  $            0.39  $            0.32  $          16.32  $          13.59 

26 Office 1998 79,818 No 1,757,640 0 150,409 0 9%  $      15,210  $     175,490 11.5  $        10,156  $     165,334 10.9  $            0.34  $            0.32  $            2.20  $            2.07 

27 Office 1997 78,952 No 1,450,086 1,045 579,234 -4,903 29%  $      71,312  $     952,635 13.4  $        18,343  $     934,292 13.1  $            0.64  $            0.63  $          12.07  $          11.83 

28

Self-Storage 

Facility

1986 (reno in 

2001 and 

2017) 118,000 No 1,608,777 21,007 217,354 729 11%  $      20,261  $     140,665 6.9  $        16,557  $     124,108 6.1  $            0.17  $            0.15  $            1.19  $            1.05 



Building Summary
Project:

Building 

#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

EUI Analysis

Baseline EUI

(kBtu/SF)

EUI Post 

Savings

(kBtu/SF)

Energize 

Denver 

Target EUI

(kBtu/SF)

Meets EUI 

Target

Additional 

Savings 

Required Notes

111 59 61 Yes N/A

166 102 61 No 40%

51 34 44 Yes N/A

86 80 27 No 66%

103 99 48 No 51%

70 40 48 Yes N/A

144 73 48 No 35%

77 50 48 No 4%

83 22 48 Yes N/A

82 35 48 Yes N/A

101 59 48 No 19%

100 66 48 No 27%

51 23 48 Yes N/A

70 32 48 Yes N/A

79 39 48 Yes N/A

70 47 48 Yes N/A

94 18 48 Yes N/A

69 48 48 No 0%

42 27 48 Yes N/A

57 42 48 Yes N/A

102 89 48 No 46%

56 43 48 Yes N/A Audit in Progress

85 70 48 No 31%

72 51 48 No 5%

82 40 48 Yes N/A

75 69 48 No 30%

64 45 48 Yes N/A

64 57 8 No 86%
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PENALTY COST ANALYSIS 

 

APPENDIX B – DISTRIBUTION OF COSTS BY ECM 

Cost per savings without rebates.  

ECM Category 

Min Costs/ 
Savings  
($/kBtu) 

15th 
Percentile 
($/kBtu) 

25th 
Percentile 
($/kBtu) 

40th 
Percentile 
($/kBtu) 

Median 
Costs/ 

Savings 
($/kBtu) 

60th 
Percentile 
($/kBtu) 

75th 
Percentile 
($/kBtu) 

85th 
Percentile 
($/kBtu) 

Max 
Costs/ 

Savings  
($/kBtu) 

Average 
Costs/ 

Savings  
($/kBtu) 

RCx Measure $ 0.00  $ 0.00  $ 0.00  $ 0.02  $ 0.04  $ 0.05  $ 0.07  $ 0.10  $ 0.19  $ 0.05  

HVAC Upgrade $ 0.03  $ 0.11  $ 0.18  $ 0.27  $ 0.31  $ 0.53  $ 1.16  $ 1.67  $ 3.47  $ 0.75  

Plumbing 
Upgrade $ 0.04  $ 0.20  $ 0.31  $ 0.43  $ 0.51  $ 0.57  $ 0.67  $ 0.71  $ 0.77  $ 0.46  

BAS Upgrade $ 0.04  $ 0.05  $ 0.06  $ 0.10  $ 0.15  $ 0.16  $ 0.20  $ 0.22  $ 0.33  $ 0.15  

Misc Upgrade $ 0.05  $ 0.15  $ 0.41  $ 0.58  $ 0.63  $ 0.77  $ 0.92  $ 0.94  $ 1.15  $ 0.62  

Lighting 
Upgrade $ 0.11  $ 0.12  $ 0.16  $ 0.22  $ 0.23  $ 0.31  $ 0.36  $ 0.41  $ 0.47  $ 0.27  

Envelope 
Upgrade $ 0.15  $ 0.23  $ 0.31  $ 0.43  $ 0.54  $ 1.03  $ 1.48  $ 2.45  $ 3.74  $ 1.14  

Lighting 
Controls $ 0.26  $ 0.35  $ 0.41  $ 0.50  $ 0.56  $ 0.61  $ 0.72  $ 0.80  $ 0.91  $ 0.57  

Solar 
Installation $ 0.37  $ 0.39  $ 0.41  $ 0.43  $ 0.44  $ 0.46  $ 0.48  $ 0.49  $ 0.51  $ 0.44  
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Cost per savings with rebates.  

ECM Category 

Min Costs/ 
Savings  
($/kBtu) 

15th 
Percentile 
($/kBtu) 

25th 
Percentile 
($/kBtu) 

40th 
Percentile 
($/kBtu) 

Median 
Costs/ 

Savings 
($/kBtu) 

60th 
Percentile 
($/kBtu) 

75th 
Percentile 
($/kBtu) 

85th 
Percentile 
($/kBtu) 

Max 
Costs/ 

Savings  
($/kBtu) 

Average 
Costs/ 

Savings  
($/kBtu) 

RCx Measure $ 0.00  $ 0.00  $ 0.00  $ 0.02  $ 0.04  $ 0.04  $ 0.07  $ 0.08  $ 0.19  $ 0.05  

BAS Upgrade $ 0.04  $ 0.05  $ 0.06  $ 0.10  $ 0.14  $ 0.16  $ 0.20  $ 0.22  $ 0.30  $ 0.14  

Lighting Upgrade $ 0.07  $ 0.09  $ 0.11  $ 0.17  $ 0.19  $ 0.24  $ 0.28  $ 0.34  $ 0.45  $ 0.22  

Solar Installation $ 0.23  $ 0.24  $ 0.24  $ 0.24  $ 0.25  $ 0.25  $ 0.25  $ 0.26  $ 0.26  $ 0.25  

HVAC Upgrade $ 0.03  $ 0.09  $ 0.15  $ 0.26  $ 0.31  $ 0.53  $ 1.16  $ 1.67  $ 3.47  $ 0.74  

Misc Upgrade $ 0.05  $ 0.15  $ 0.41  $ 0.58  $ 0.62  $ 0.76  $ 0.92  $ 0.94  $ 1.15  $ 0.62  

Lighting Controls $ 0.26  $ 0.35  $ 0.40  $ 0.49  $ 0.55  $ 0.60  $ 0.70  $ 0.78  $ 0.89  $ 0.56  

Plumbing Upgrade $ 0.04  $ 0.20  $ 0.31  $ 0.43  $ 0.51  $ 0.57  $ 0.67  $ 0.71  $ 0.77  $ 0.46  

Envelope Upgrade $ 0.15  $ 0.20  $ 0.26  $ 0.43  $ 0.54  $ 1.03  $ 1.48  $ 2.37  $ 3.73  $ 1.13  
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PENALTY COST ANALYSIS 

 

APPENDIX C – BUILDING SUMMARY RESULTS 

Building Results that Meet Energize Denver 

Metric 
Energy Savings 

(%) 
Costs/ Savings 

($/kBtu) 
Cost/ Area 

($/SF) 

Simple 
Payback  

(Yr) 

Costs/ Savings 
with Rebate 

($/kBtu) 

Cost with 
Rebate/ Area 

($/SF) 

Simple 
Payback with 

Rebate  
(Yr) 

Min 24% $ 0.09  $ 3.22  4.9 $ 0.08  $ 3.06  4.7 

15th Percentile 29% $ 0.23  $ 3.37  7.3 $ 0.22  $ 3.26  7.0 

25th Percentile 32% $ 0.31  $ 6.38  11.4 $ 0.25  $ 5.92  9.9 

40th Percentile 36% $ 0.32  $ 8.13  11.9 $ 0.32  $ 7.63  11.3 

Median 44% $ 0.33  $ 11.38  13.4 $ 0.32  $ 9.59  11.4 

60th Percentile 47% $ 0.35  $ 12.01  13.5 $ 0.35  $ 11.09  12.0 

75th Percentile 53% $ 0.40  $ 12.71  15.9 $ 0.38  $ 11.51  15.4 

85th Percentile 54% $ 0.49  $ 14.17  18.0 $ 0.46  $ 12.76  17.7 

Max 57% $ 0.68  $ 16.81  66.6 $ 0.64  $ 16.76  63.2 

Average 42% $ 0.36  $ 9.85  17.0 $ 0.33  $ 9.16  16.0 
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PENALTY COST ANALYSIS 

 

Building Results that Do Not Meet Energize Denver 

Metric 
Energy Savings 

(%) 
Costs/ Savings 

($/kBtu) 
Cost/ Area 

($/SF) 

Simple 
Payback  

(Yr) 

Costs/ Savings 
with Rebate 

($/kBtu) 

Cost with 
Rebate/ Area 

($/SF) 

Simple 
Payback with 

Rebate  
(Yr) 

Min 4% $ 0.06  $ 0.06  3.0 $ 0.06  $ 0.06  3.0 

15th Percentile 8% $ 0.17  $ 1.18  6.8 $ 0.15  $ 0.94  4.3 

25th Percentile 11% $ 0.19  $ 2.86  9.1 $ 0.18  $ 2.67  8.5 

40th Percentile 20% $ 0.26  $ 9.87  12.3 $ 0.26  $ 8.47  12.3 

Median 30% $ 0.33  $ 12.21  13.7 $ 0.32  $ 12.14  13.5 

60th Percentile 33% $ 0.36  $ 13.84  15.7 $ 0.32  $ 13.33  13.9 

75th Percentile 38% $ 0.45  $ 15.11  17.6 $ 0.40  $ 14.39  16.8 

85th Percentile 41% $ 0.65  $ 15.70  20.4 $ 0.65  $ 15.28  18.3 

Max 49% $ 1.15  $ 1.15  32.4 $ 1.15  $ 1.15  32.1 

Average 26% $ 0.40  $ 9.70  14.5 $ 0.38  $ 9.32  13.8 

 

 

 

 

 

 

 

 

 



 

 
12 

PENALTY COST ANALYSIS 

 

All Building Results Combined 

Metric 
Energy Savings 

(%) 
Costs/ Savings 

($/kBtu) 
Cost/ Area 

($/SF) 

Simple 
Payback  

(Yr) 

Costs/ Savings 
with Rebate 

($/kBtu) 

Cost with 
Rebate/ Area 

($/SF) 

Simple 
Payback with 

Rebate  
(Yr) 

Min 4% $ 0.06  $ 0.27  3.0 $ 0.06  $ 0.27  3.0 

15th Percentile 13% $ 0.17  $ 3.22  7.0 $ 0.16  $ 3.06  6.3 

25th Percentile 27% $ 0.23  $ 4.47  10.6 $ 0.23  $ 4.18  9.2 

40th Percentile 32% $ 0.32  $ 9.15  12.0 $ 0.31  $ 7.74  11.4 

Median 34% $ 0.33  $ 11.41  13.5 $ 0.32  $ 10.71  12.1 

60th Percentile 39% $ 0.36  $ 12.62  14.1 $ 0.34  $ 11.47  13.5 

75th Percentile 46% $ 0.42  $ 14.19  17.1 $ 0.39  $ 13.50  16.5 

85th Percentile 50% $ 0.63  $ 15.67  19.9 $ 0.47  $ 15.22  17.8 

Max 57% $ 1.15  $ 16.96  66.6 $ 1.14  $ 16.96  63.2 

Average 34% $ 0.38  $ 9.77  15.8 $ 0.36  $ 9.24  14.9 
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