
1

Seattle City light 2016 iRP

Conservation Potential assessment

aPPendix 6

1.1. Overview

In 2015, City Light completed a Conservation Potential Assessment (CPA), which is a rigorous estimate of conservation 
resources available within its service territory. This study identified the magnitude, timing, and costs of energy efficiency 
potential in each of City Light’s major customer sectors, including residential, commercial, industrial, and street lighting. 
The CPA is used to meet legal requirements associated with Washington Initiative 937 (I-937), as well as to support City 
Light’s 2016 Integrated Resource Plan (IRP). Primary objectives were to:

 Develop comprehensive energy conservation measure (ECM) data sets;

 Categorize the energy savings potential from these ECMs by market sector, segment, and building type;

 Using an avoided cost forecast, calculate the total resource cost (TRC), and measure levelized cost of the ECMs; 

 Determine the conservation potential for 2016–2035, divided into 2-,10-, and 20-year increments; and

 Provide supply curves of achievable potential as inputs to the IRP.

This study relied on City Light-specific data, compiled from the Residential Building Stock Assessment (RBSA), Commercial 
Building Stock Assessment (CBSA) conducted in the City Light service territory, and other regional data sources. This study 
used a methodology consistent with the Northwest Power and Conservation Council’s (the Council) 7th Power Plan and 
incorporates savings and costs for all energy ECMs in the Council’s draft 7th Plan workbook and active Regional Technical 
Forum (RTF) unit energy savings (UES) workbooks. City Light partnered with CAdmUS to complete the analysis, and the 
full CPA report can be found at: http://www.seattle.gov/light/conserve/cv5_pub.htm.

1.2. Analysis Approach

City Light’s methodology can be best described as a combined “top-down/bottom-up” approach. The top-down component 
started with the most current load forecast and adjusts for building codes, equipment efficiency standards, and market 
trends. Then, the adjusted load forecast was disaggregated into sector (residential, commercial, industrial) and end-use 
components (lighting, HVAC, etc). The bottom-up component considered potential technical impacts of various ECMs on 
each end-use. Impacts were then estimated based on engineering calculations, current market saturations, technical 
feasibility, and costs.

This approach offered two advantages: 

 First, savings estimates would be driven by a baseline calibrated to City Light’s forecasted sales (2016 through 2035). 
Other approaches may simply generate the total potential by summing estimated impacts of individual measures, which 
can result in total savings estimates representing unrealistically high or low baseline sales percentages. 

 Second, the approach maintained consistency among all assumptions underlying the baseline and alternative forecasts 
(technical, economic, and achievable potential). The alternative forecasts changed relevant inputs at the end-use level to 
reflect ECm impacts. As estimated savings represented the difference between baseline and alternative forecasts, these 
savings could be directly attributed to specific changes made to analysis inputs.
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1.3. Energy Conservation measure (ECM) Data

City Light developed a comprehensive database of technical and market data for ECMs; these applied to all end-uses in 
various market segments. This database included the following measures:

 All measures included in the Council’s Draft 7th Northwest Power

 Regional Technical Forum Measures (RTF) 

 Particular technologies that required a Seattle-specific forecast, notably enterprise data center, indoor agriculture, and 
street lighting measures

City Light only included Council and RTF measures applicable to sectors and market segments within City Light’s 
service territory. For example, the study did not characterize measures for the agriculture sector or for the residential 
manufactured home segment as these represented a small fraction of City Light’s customer mix. Total measure count is 
shown in Table 1 below and the permutations by building type.

TABLE 1–MEASURE COUNTS AND PERMUTATIONS

Sector Unique Count Permutations

Residential 234 887
Commercial 1,311 3,130
Industrial 39 379
Street Lighting 6 24
Total 1,590 4,420

1.4. Definitions of Potential

This study includes analysis of four sectors. Within most of these sectors, City Light considered multiple market segments, 
construction vintages (new and existing), and end-uses. Specifically, the analysis addressed the following sectors:

 Residential: Single-family and three types of multifamily homes (low-rise, mid-rise, and high-rise)

 Commercial: Eighteen major commercial segments, including enterprise data centers

 Industrial: Primarily process-driven and manufacturing customers 

 Street Lighting: City-owned street lighting
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For each sector, City Light developed a baseline end-use load forecast that assumes no new future programmatic energy 
efficiency. The baseline forecast includes savings from building energy codes, equipment standards, and other naturally 
occurring market forces. Energy efficiency potential estimates were calculated by assessing the impact of each ECm on 
this baseline forecast. Therefore, conservation potential estimates presented in this report represent savings beyond 
naturally occurring savings. This study considers three types of energy efficiency potential:

 Technical potential includes all energy efficiency measures that could technically be installed and reduce energy, 
regardless of costs and market barriers. This is the theoretical upper bound of available conservation potential, 
estimated after accounting for technical constraints. 

 Economic potential represents a subset of technical potential, consisting only of measures meeting cost-effectiveness 
criteria based on City Light’s avoided supply costs for delivering electricity. Adherent to WAC 194-37-070, City Light uses 
the Total Resource Cost (TRC) to identify cost-effective measures using a method consistent with the Council. 

 Achievable economic potential represents the portion of economic potential that is achievable now, or predicted to 
become achievable in the course of the 20-year study horizon based on an understanding of the market. Ramp rates, 
defined as the acquisition rates for specific technologies, determine the amount of economic potential considered 
achievable on an annual basis, beginning in 2016. 

1.5. Results

Table 2 shows baseline sales and cumulative savings potential by sector over the entire study period (2016-2035) and 
include line losses. Results indicate 362 aMW of technically feasible conservation potential (27% of baseline sales) by 
2035, with an estimated 257 aMW (19% of baseline sales) that is both cost-effective and technically feasible (economic 
potential). Cumulative achievable economic potential equals 205 aMW in 2035 (15% of baseline sales). Note that 
achievable economic potential is used to set the savings targets for I-937 target setting and the IRP. 

TABLE 2 TECHNICAL, ECONOMIC, AND ACHIEVABLE POTENTIAL BY SECTOR – 2035
Sector Baseline 

Sales
Technical Potential Economic Potential Achievable Economic 

Potential
aMW Percent of 

Baseline
aMW Percent of 

Baseline
aMW Percent of 

Baseline
Residential 370 121 33% 59 16% 49 13%
Commercial 740 226 31% 186 25% 146 20%
Industrial 208 12 6% 10 5% 9 4%
Street Lighting 10 2 22% 2 22% 2 22%
Total 1,328 362 27% 257 19% 205 15%
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Table 3 shows the achievable economic potential, broken down by time period. Note that the potential reflects a front loaded 
savings acquisition: approximately 63% of the 20-year conservation potential is achieved within the first 10 years. City Light 
determined the acquisition rate of incremental achievable potential by each measure’s ramp rate, applying ramp rates 
developed by the Council for the 7th Power Plan, and modified the application of these ramp rates based on Seattle’s historic 
energy efficiency achievements. Consistent with its largest proportion of baseline energy use, the commercial sector accounts 
for the largest portion of the savings, followed by the residential and then the industrial sectors. Note that 20% of 10-Year 
Potential is the calculation used for I-937 target setting.

TABLE 3–CUMULATIVE ACHIEVABLE POTENTIAL BY SECTOR

Sector Achievable Economic Potential - aMW

Two-Year 
(2016-
2017)

10-Year
(2016-
2025)

20-Year
(2016-
2035)

20% of
10-Year 

Potential
Residential 5.9 36.5 48.6 7.3

Commercial 10.3 82.2 145.9 16.4

Industrial 1.7 7.1 8.8 1.4

Street Lighting 2.2 2.2 2.2 0.4

Total 20.1 128.1 205.4 25.6

The energy efficiency supply curve in Figure 1 shows cumulative achievable potential in $10/mWh levelized cost bins. This 
figure reflects to amount of energy efficiency over the study period that can be captured at increasing cost thresholds. City 
Light identified cost-effective energy efficiency potential up to $80/mWh. Efficiency measures with relatively high levelized 
costs tend to deliver savings over a very long time period or have significant deferred transmission and distribution benefits. 
Study results indicate that energy efficiency is a low cost resource, with roughly 177 amW of achievable economic potential at 
a cost of less than $40/mWh levelized–this represents nearly 88% of total cumulative 20-year achievable potential.
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                                             Figure 1– Supply Curve, Achievable Economic Potential (All Sectors)

Lighting measures in both the residential and commercial sectors account for a large portion of savings, 
and many of these measures have relatively aggressive ramp rates. The figures below compare the 
available savings by end-use over the entire study period. Note that new LED lighting measures have 
largely driven this increase in relative potential. 
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Figure 3 – Achievable  
Commercial Potential 

by End-use

Figure 2 – Achievable  
Residential Potential 

by End-use



7

Seattle City light 2016 iRP

1.6. Comparison to Previous CPA

The 2016 CPA differs from the 2014 CPA in several key ways: 

 Residential: The 2016 CPA indicates lower residential technical, economic, and achievable potential as a fraction 
of baseline load than those indicated in the 2014 CPA. This largely results from reduced savings potential for home 
electronics measures. While efficient home electronics accounted for 22% of economic potential in the 2014 CPA, the 
end-use group only accounts for 7% of economic potential in the 2016 CPA. Compared to the 2014 CPA, the 2016 CPA 
found that a higher proportion of home electronics are already efficient, which contributed to lower savings potential.

 Commercial: The 2016 CPA indicates similar commercial potential as a fraction of load comparable to the 2014 CPA, 
but the potential savings derive from a different mixture of measures than those used in the 2014 CPA. For example, 
water-heating measures accounted for 11% of the 20-year economic potential in the 2014 CPA; in the 2016 CPA, 
they account for roughly 2% of economic potential. This decrease is due to lower assumed savings for tank type water 
heaters and reduced water heater baseline consumption. 

 Industrial: The 2016 CPA indicates significantly lower industrial achievable economic potential as a fraction of baseline 
sales in the 2016 CPA (4%) than does the 2014 CPA (8%). This primarily results from program accomplishments. City 
Light achieved approximately 30,000 MWh savings in the industrial sector from 2014 through 2016. Additionally, 
projects expected to complete in 2016 will contribute an additional 10,000 MWh savings. This 40,000 MWh is 
equivalent to approximately 40% of the estimated 20-year industrial potential identified in the 2014 CPA. 

 Street Lighting: The 2016 CPA indicates street lighting potential is roughly 50% lower than estimated potential in the 
2014 CPA. This decrease in potential results from the City of Seattle’s recent LEd conversions.

1https://www.nwcouncil.org/energy/powerplan/7/technical
2http://rtf.nwcouncil.org/measures/Default.asp
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