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EXECUTIVE SUMMARY  
The Hawaii Public Utilities Commission (HPUC) contracted with Applied Energy Group (AEG) to perform a 

comprehensive market potential study (MPS) to assess the potential for future savings from energy 

efficiency programs and other interventions.  

Goals  of Study  

The goals of the MPS are as follows: 

¶ Evaluate the current status 

relative to the Energy 

Efficiency Portfolio Standard 

(EEPS) target and paths to 

continue to reach EEPS goals 

¶ Quantify the landscape of 

energy efficiency and demand 

side management (DSM) over 

the next 20 years 

¶ Provide a foundation to 

consider future programs and 

other interventions holistically  

The figure to the right combines 

these primary goals with several 

secondary goals. 

Background  

The Hawaii MPS builds on and updates HPUCõs 2014 Potential Study and 2019 EEPS Review Research, both 

of which were completed by AEG.1,2 Using the resources from the previous studies as a starting point, AEG 

updated the analysis to reflect current circumstances and conditions. This report documents the MPS and 

provides estimates of the historic and future potential reductions in annual cumulative persistent energy 

savings for the time periods of 2009-2030 (EEPS horizon) and 2020-2040 (twenty-year forecast of energy 

efficiency potential). Additional outcomes include end-use load shapes and 8760 hourly models of 

potential impacts from energy efficiency, advanced rate designs, and demand response and grid services 

(DR/GS), as well as an assessment of policy and / or program interventions to optimize savings. 

To gauge progress towards EEPS, the MPS needs to account for accomplishments since 2009 and forecasts 

of potential through 2030. The energy market looked very different in 2009 and much has changed since 

the 2014 Potential Study was completed: 

¶ Hawaii has seen over a decade of federal and state codes and standards. 

¶ New technologies have come on the market that impact how customers use and interact with energy 

(LEDs, connected devices, etc.). 

 
1 State of Hawaii Energy Efficiency Potential Study, Prepared for the Hawaii Public Utilities Commission, Prepared by Applied Energy Group 

(dba EnerNOC Utility Solutions Consulting), 2014. 

2 EEPS Review Research Report, Prepared for the Hawaii Public Utilities Commission, Prepared by Applied Energy Group, February 2019. 
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¶ Solar photovoltaic (PV) penetration has grown substantially. 

¶ Energy efficiency programs have helped customers make their buildings more efficient. 

Hawaii Considerations  

To ensure the MPS addressed the appropriate set of issues and objectives relevant to Hawaii today, AEG 

worked with the HPUC, the Energy Efficiency Manager (EEM) and other stakeholders (collectively referred 

to as the MPS working group, or MPSWG) to define important aspects to consider for the Hawaii MPS. 

Figure ES-1 summarizes the key features to consider for the study as defined by the MPSWG. Some of the 

most important considerations for the MPS are Hawaiiõs unique market needs and the transforming 

landscape of energy efficiency, distributed energy resources (DERs), and policy that will define the Stateõs 

energy future regarding the 2030 EEPS target, as well as beyond 2030. 

Figure ES-1 Key Features of the Hawaii MPS 

 

Analysis Approach  

To produce reliable and transparent estimates for the Hawaii MPS, AEG performed the five main steps 

shown in Figure ES-2.  

Figure ES-2 Key Features of the Hawaii MPS 
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During this process, AEG estimated four levels of energy efficiency potential at the measure level through 

2030 to gauge progress towards EEPS, as well as 

through 2040 to provide a foundation for future 

program considerations:  

¶ Technical potential: The theoretical upper 

limit of efficiency potential. It assumes that 

customers adopt all feasible measures regardless 

of their cost or customer preference. 

¶ Economic potential: Subset of technical 

potential that includes only cost-effective 

measures based on total resource cost test (TRC). 

Customers are assumed to purchase the most 

cost-effective option applicable at any decision 

juncture. 

¶ Achievable potential: Subset of economic 

potential that accounts for likely customer 

adoption of energy efficiency measures. It refines 

economic potential by applying customer participation rates that account for market barriers, 

customer awareness and attitudes, program maturity, and recent program history. There are two levels 

of achievable potential.   

o High: Assumes higher levels of participation where additional opportunity is identified as well as 

expanded programs, future (new) state and federal codes and standards, future market effects, 

and other future interventions. 

o Business as usual (BAU): Assumes gradual maturation of future interventions which are similar 

to those in the market today. 

In addition to these four levels of potential, we also estimated technical achievable, a subset of technical 

potential that accounts for likely customer adoption of energy efficiency measures without consideration 

of costs. Technical achievable estimates are often calculated to support integrated resource planning (IRP). 

While IRP planning is not a consideration for this study, achievable technical potential is useful for 

understanding how much savings non cost-effective measures might provide, as is the case in the analysis 

of demand response and grid services (DR/GS)3.   

AEG first conducted the energy efficiency potential analysis at the annual level and then expanded the 

modelling to include 8760 hourly load analysis of energy efficiency, advanced rate designs, and DR/GS. 

The rate design analysis involved developing several time-varying rates for the residential and commercial 

classes in Hawaii and estimating potential impacts. These rates reflect the sales profiles of these two classes 

in Hawaii and were designed to recover the same revenue as the rates that are in place today. The DR/GS 

analysis built upon a recent DR Potential Study conducted by Navigant for HECO to estimate potential 

hourly impacts for five types of DR/GS options. AEG modelled the hourly impacts for each DSM resource 

as a separate, stand-alone category and then òstackedó the resources, accounting for interactions between 

the resources. The stacked impacts represent the overall technical achievable potential of integrated DSM 

(iDSM). 

 
3 In addition, programs typically consist of bundles of measures that may include both cost-effective and not cost-effective, as long as they 

are cost-effective when combined.  

TECHNICAL 

ECONOMIC  

ACHIEVABLE ð  

ACHIEVABLE ð  

BUSINESS AS USUAL 

HIGH  



State of Hawaii Market Potential Study |  Executive Summary  

Applied Energy Group Å www.appliedenergygroup.com    μ ƛǾ 

Lastly, AEG assessed potential impacts from programs and policy interventions. During this process, we 

reviewed the measure-level results to develop a list of the most impactful measures, characterized how 

each measure potentially meets a set of key metrics, defined four possible intervention options, and 

recommended how to categorize each measure into one of the four intervention options. 

Key Findings  

Figure ES-3 presents the cumulative persistent savings over the entire EEPS horizon of 2009 through 2030. 

The graph shows that the interim EEPS target was met through 2018 and the 2030 target is projected to 

be achievable under a business as usual (BAU) scenario. While Hawaiõi Energyõs portfolio has historically 

provided the majority of the EEPS savings, other entities also contribute to achieving the EEPS goals: 

Commission Regulated Entities4 and Non-Regulated Entities.5 Therefore, attainment of this goal will require 

continued contributions by all of these entities at a similar level as in recent years, which may necessitate 

additional efforts in the short-term to recover from the effects of the COVID-19 pandemic on òbusiness as 

usualó for energy efficiency programs and the economy, in general. 

Figure ES-3 Cumulative Persistent Energy Savings (GWh), 2009-2030, EEPS Perspective  

 

These estimates reflect the change to the EISA standard that took place in late December 2019, which 

essentially removed the second tier of the standard6. The effect of this change was to shift savings that 

 
4 Commission Regulated Entity savings include savings from utility administered and third party administered energy efficiency programs. 

The bulk of these savings are anticipated to be provided by Hawaiõi Energy and Kauai Island Utility Cooperative (KIUC). 

5 Non-Regulated Entity savings include savings from legislative mandates, non-profits, other coordinated programs, building codes, and 

federal, state, and local appliance standards. 

6 On December 27, 2019, the U.S. Department of Energy issued a final ruling stating that the efficiency standards for GSILs do not need to 

be amended; therefore, the backstop did not go into effect as originally planned. (Tier 2 of EISA called for a 45 lm/W minimum efficacy 

backstop for general service incandescent lamps (GSILs), which was subject to an effective date of January 1, 2020.) This means that potential 
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would have been attributed to appliance standards (Codes and Standards savings) to savings that could 

be achieved through programs and/or other interventions. Care should be taken when comparing these 

results with other potential studies completed in the same timeframe as the assumptions around EISA Tier 

2 might be different than those used here. 

Table ES-1 presents total cumulative persistent energy savings (cumulative savings7) potential estimates 

for the State of Hawaii for selected years through 2040. In 2020, achievable potential - BAU energy savings 

are 150 GWh or 1.5% of the baseline forecast. By 2040, cumulative persistent energy savings are 2,262 

GWh or 20.6% of the baseline forecast for the achievable potential - BAU case.  

Figure ES-4 and Figure ES-5 present the cumulative persistent energy savings and the baseline forecast 

as compared to each potential projection, respectively. Potential estimates in the later years flatten as 

ramp rates approach maturity and measure saturations reach maximum adoption. By 2040, cumulative 

savings for the achievable potential - high case are 3,089 GWh or 28.2% of the baseline forecast. 

Table ES-1 Cumulate Savings Potential Summary (GWh), All Sectors, All Islands ð Select Years 

 2020 2025 2030 2040 

Baseline Forecast (GWh) 9,790 9,982 10,132 10,955 

Cumulative Savings (GWh)         

Achievable Potential - BAU 150 737 1,329 2,262 

Achievable Potential - High 150 963 1,755 3,089 

Economic Potential 455 1,951 3,014 4,125 

Technical Potential 563 2,399 3,695 5,088 

Energy Savings (% of Reference Baseline)       

Achievable Potential - BAU 1.5% 7.4% 13.1% 20.6% 

Achievable Potential - High 1.5% 9.6% 17.3% 28.2% 

Economic Potential 4.6% 19.5% 29.8% 37.7% 

Technical Potential 5.7% 24.0% 36.5% 46.4% 

 

 
savings from lightbulbs fall outside of codes and standards and a portion of those savings are available for future programs, while a portion 

is allocated to future naturally occurring savings. 

7 Throughout this report the labels òenergy savingsó and òcumulative savingsó represent and are equivalent to cumulative persistent energy 

savings.  
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Figure ES-4 Statewide Cumulative Savings Potential 

Summary (GWh) 

 

Figure ES-5 Statewide Baseline and Potential 

Forecasts (GWh) 

 
 

Figure ES-8 shows relative savings by island and military as percent of baseline and shows relative 

consistency among islands. Military achievable is lower due to barriers to adoption. Figure ES-7 shows 

that Oahu has the highest potential (Maui includes Molokai and Lanai). The energy savings potential by 

island correlates with the electricity consumption by island. The electricity consumption in Oahu is greatest 

because of significantly more homes and commercial building floor area for the base year of 2018. 

Figure ES-6 Cumulative Savings Potential 

Summary by Island (% of Baseline) 

 

Figure ES-7 Achievable High Potential by Island and 

Military (GWh) 
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Figure ES-8 presents the cumulative savings potential by island in 2040. The end-use composition of the 

achievable potential savings are fairly consistent across the islands. Variation among end uses is small and 

is explained by the saturation of end-use technologies. That is, higher saturation of air conditioning results 

in higher potential for savings from cooling-related measures. Appendix A includes detailed results by 

island.  

Figure ES-8 Cumulative Savings Potential Summary, by Island and for the Military (GWh) 
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Figure ES-9 presents achievable potential - high by sector, showing that commercial sector savings 

projections are greater than those for the residential sector. This is consistent with trends in the industry 

as a result of impactful savings from a long list of appliance standards. These sector-level results include 

military facilities.  

While absolute savings potential is higher for the commercial sector, savings as a percent of the baseline 

are higher in the residential sector as shown in Figure ES-10. This means that potential savings as a percent 

of overall usage could have a greater impact on customer bills in the residential sector.  

The subsections below describe the sector-level and island-level results in more detail. 

Figure ES-9 Achievable-High Potential Forecast 

by Sector (GWh) 

 
 

Figure ES-10 Achievable-High Potential by 

Sector in 2030 (% of Baseline) 

 

The analysis found that a handful of residential and commercial measures account for the majority of 

savings in each sector. Figure ES-11 and Figure ES-12 show the projected savings for residential and 

commercial measures that contribute more than 50 GWh of cumulative persistent energy savings in 2030.  

¶ Residential sector. The residential measure with greatest savings is solar water heaters, which  pass 

the cost-effectiveness test throughout the study time horizon even though the federal tax credit is 

phased out. However, even with the tax credit, solar water heaters require a substantial investment, 

which limits adoption and achievable potential. The high growth in baseline cooling saturations 

through 2030 in regular-income homes8 is driving the air conditioning potential. All but the most 

efficient ductless air conditioners pass the cost-effectiveness test. In addition, connected home control 

systems include connected thermostat savings, which are cost-effective in most applications. 

¶ Commercial sector. Lighting end uses are represented in four of the top six commercial measures. A 

combination of high end-use intensity and popularity in programs is driving the lighting savings. The 

top measures include linear LED lamps (TLEDs) and LED fixtures plus controls. 

 
8 Low- and medium-income (LMI) homes have a much lower saturation of air conditioning so have much lower potential savings from this 

end use. Relatively speaking, the savings from lighting and water heating are higher in LMI compared to regular income. 
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Figure ES-11 Top Residential Measures, All Islands -Cumulative Savings in 2030 (GWh) 

 

Figure ES-12 Top Commercial Measures, All Islands -Cumulative Savings in 2030 (GWh) 

 

Results from AEGõs 8760 hourly model show that integrating DSM resources can yield significantly greater 

energy savings than energy efficiency alone, helping Hawaii reach EEPS goals, while also addressing other 

grid needs, including peak load reductions. Figure ES-13 presents illustrative results from the hourly 

analysis. The graphs show stacked impacts for energy efficiency (EE), a Capacity - Decrease grid service 

option, and an opt-out time-of-use plus critical peak pricing (TOU+CPP) rate. The results are for Oahu in 

2030 and are provided for the residential and commercial sectors for three day-types: critical peak day, 

average weekday, and average weekend. The EE impacts reflect the achievable - high potential, while the 

Capacity - Decrease impacts reflect the technical achievable potential assuming a level of customer 

acceptability consistent with the previous DR Potential Study conducted by Navigant for HECO.9 

 
9 Acceptability refers to the percentage customers that are willing to participate in a DR/GS option in exchange for financial incentives. 
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Figure ES-13 Hourly Stacked Impacts (EE, Capacity-Decrease, and Opt-Out TOU+CPP) by Day-Type and Sector: Oahu, 2030  

 Residential  Commercial 
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Key Insight s 

Continuing with a business as usual approach to energy efficiency should  be sufficient to meet the EEPS 

target by 2030. However, it is important to recognize that COVID-19 may be redefining what business as 

usual looks like in the future. Therefore, programs and policy interventions may have to adapt strategically 

to offset possible losses due to a post-COVID-19 energy efficiency landscape in order to secure enough 

cumulative savings by 2030. Fortunately, results from the òhighó achievable potential scenario suggest that 

a substantial amount of additional cost-effective savings are available, beyond the BAU strategy, to help 

achieve the EEPS goal by 2030. In addition, the pandemic may offer new opportunities for securing energy 

savings such as increasing products offered through the online marketplace, tailoring messaging in home 

energy reports to help families spending more time at home, and mailing free kits to hard-to-reach homes 

and businesses. 

Assessment of the integration of hourly impacts from energy efficiency, DR/GS, and rates sheds light on 

the highest impact measures and possible strategies for maximizing the achievable energy savings 

potential, as well as pursuing temporal-based impacts to reduce peak demand and provide other grid 

services. Figure ES-14 identifies four intervention options and the associated mapping of measures to the 

options. The intervention options are described as: 

¶ PBFA Programs: Consider continuing to offer a mix of successful measures with high potential as 

well as promising new measures through the PFBA programs. The measures in this category with the 

highest potential are residential solar water heaters and commercial high-bay lighting.  

¶ PBFA Programs or Future Code / Standard: Consider offering these measures through PBFA 

programs or by establishing future state codes and standards (or helping to lobby for new Federal 

standards) 

¶ DR/GS Facilitator: Consider continued and further collaboration between Hawaiôi Energy and HECO 

to promote òconnectedó equipment and measures that provide both energy efficiency and grid 

services.  

¶ Newly-enacted Standard: These measures fall under a new standard that takes effect in 2021, 

transitioning away from a PBFA program. This is a unique situation, and required special modeling, so 

the savings are called out separately.  

Figure ES-14 provides AEGõs recommended distribution of the most impactful measures considered in this 

analysis by intervention type for the residential and commercial sectors, respectively. The size of the 

bubbles is proportional to the cumulative achievable annual energy savings potential in 2030 for the given 

measure. 10 Overall, this subset of measures consists of 18 residential and 24 commercial measures. Other 

current and new program measures beyond these have the potential to provide additional savings to 

further exceed the EEPS 2030 target. 

 

 
10 The figure lists the top two measures and associated savings for each intervention type. Chapter 11 contains more detailed results. 
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Figure ES-14 2030 Cumulative Achievable Potential for High Impact Measures by Intervention Option 

 

 


































































































































































