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Agricultural Snap Shot 
Customers by the Numbers1 

 

Agriculture represents 9% of electric 
and <1% of overall gas usage for PG&E2 

 

 

                                                           
1 PG&E program and customer data 
2 California Energy Commission, Integrated Energy Policy Report (IEPR), http://www.energy.ca.gov/2015_energypolicy/ 

2015
Average Trendᵃ Total

Customer Counts (Number of customers)ᵇ
Electric 96,199    98,446    
Gas 2,575      2,696      
Total 97,915    100,190 

Annual Sales (GWh, MM Therms)
Electric 6,053.1   6,919.0  
Gas 78.5         76.5        

Energy Savings (GWh, MW, MM Therms)
Electric 62.5         61.3        
Demand 19.1         16.4        
Gas 1.2           0.5           

Program Participation (% of total)
Electric 1.3% 1.6%
Demand 1.2% 1.5%
Gas 18.1% 15.7%

Segment Program Participation (% of segment)ᶜ
Electric (GWh) Savings participants

Crop Production 1.0% 1.3%
Wineries, Breweries, and Distilleries 3.6% 3.4%
Dairy 1.6% 2.5%
Green Houses 3.5% 2.4%

Gas (Therms) Savings participants
Crop Production 23.8% 18.9%
Wineries, Breweries, and Distilleries 14.3% 12.1%
Dairy 37.5% 35.7%
Green Houses 13.0% 7.4%

Energy Savings Goals (2017-2019)
Electric
Demand
Gas

Notes: ᵃ

ᵇ
ᶜ

2011-2015

Sparklines represent 2011 to 2015. Blue and red dots are the low and high 
points respectively
Customer count by unique combination of Account ID and Premise ID
Showing four segments of Agricultural Sector which are addressed directly in 
this plan. Other segments include non-dairy animal production, forestry, 
hunting, and support activities
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A. PG&E’s Agricultural Sector Vision  
 

PG&E’s vision for addressing energy efficiency in the 
agricultural sector centers on enabling agricultural customers 
to better understand, manage, and eliminate unnecessary 
energy use in their operations.  

California’s historic drought will continue to impact the 
agricultural industry in the next five to 10 years, and these 
customers will be forced to adapt to stay viable. While the 
primary focus for agricultural customers is on water and 
increasing environmental regulations, energy efficiency will 
play a vital role in sustaining agricultural operations. Enabling 
agricultural customers to understand and manage their energy 
usage can help them control energy costs and remain 
economically viable in the communities that rely on them. To 
address the unprecedented challenges confronting the 
sustainability of California agriculture, the California 
Department of Food and Agriculture (CDFA) has the “California 
Agricultural Vision,” which includes twelve concerted 
“Strategies for Sustainability.”3 PG&E will play an important 
role in supporting these strategies through its energy efficiency 
programs. Energy management information, tools and 
analytics, measures, and financing offerings will play a role in 
enabling customers to maximize yield while reducing 
unnecessary resource consumption and environmental impact. 
Strategic partnerships will accelerate the adoption of energy 
efficiency by leveraging the agricultural communities’ trusted 
advisors. 

PG&E’s Agricultural Sector Goals 

PG&E has six overarching goals for the agricultural sector.  

x PG&E will save 281.7 GWH, 18 MW, and 1.4 MM 
Therms over the next seven-year period, with average 
per customer energy use decreasing over time.   

x Customers will take more energy efficient actions, 
market-wide.  

x Greater visibility for energy efficiency and energy 
management in customer decision making. PG&E will 
work with other players in the agricultural market to 
integrate energy efficiency into their offerings. Examples include agriculturally focused community 

                                                           
3 The vision, as articulated by the CDFA, is “of a California agriculture that is universally admired and economically rewarded 
for its contributions to a healthy population and a healthy planet, as well as for its productivity and the prosperity it brings to 
the one in five people employed in our food system.” California Agricultural Vision: Strategies for Sustainability; A Report by 
American Farmland Trust to the California Department of Food and Agriculture and the State Board of Food and Agriculture; 
December 2010: https://www.cdfa.ca.gov/agvision/docs/Ag_Vision_Final_Report_Dec_2010.pdf 

PG&E’s Agricultural Customers 
in Brief 
California agriculture is a major part of 
food and crop production in the United 
States. California farms represent 13% 
of all U.S. farm sales, California dairies 
account for 21% of the U.S. milk supply, 
and California growers supply 37% of 
U.S. citrus production, 60% of U.S. wine 
production, and 80% of world almond 
production. The overall success of 
California agriculture is driven by high-
value specialty crops, representing over 
400 different crop types, more than any 
other U.S. state.1  

Economically, the agricultural sector 
contributes 7% of California’s jobs, 
either directly through agricultural 
production or through support services. 
Almost 35% of employment in the San 
Joaquin Valley is linked to agriculture, 
where agriculture is the primary 
economic driver. The success of 
California’s economy, especially in 
inland areas, is linked to the success of 
the state’s growers.  

Agricultural customers currently face 
many challenges to their businesses 
including water availability, 
environmental regulations, a changing 
climate, growing competition overseas, 
and loss of agricultural land to 
urbanization. Managing costs in the face 
of an uncertain future can be key to 
establishing economic viability. Energy 
efficiency is an important tool that 
PG&E’s agricultural customers can use 
to overcome these many challenges. 
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colleges and universities, which can work energy efficiency into their curriculum. Another example is 
agricultural support services, such as pesticide applicators, pump maintenance companies, and others, 
can connect customers to PG&E’s energy efficiency offerings. 

x       Energy savings will become more cost effective over time.  
x       PG&E will reach a greater proportion of existing customers, with particular emphasis on: 

o The four agricultural segments with the largest influence over electricity and gas use: crop production, 
wineries, dairies, and greenhouses.4  

o Greater focus on energy efficiency measures that also yield water savings, such as advanced groundwater 
pumping and irrigation. Groundwater pumping accounts for approximately 62% of the electricity used in 
crop production, with irrigation of fruit and nut crops accounting for 18% of total agricultural electricity 
usage statewide5. In the long run, PG&E envisions supporting a whole-farm approach to management of 
water and energy, unlocking even deeper savings in both.  

o Scaling offerings to continue to meet the needs of small and medium-sized agricultural operations, which 
face greater barriers to implementing energy efficiency measures than large operations.  

x Greater integration of energy efficiency with other demand-side management offerings. These include 
Targeted Demand Side Management (TDSM) in constrained areas to improve grid reliability and allow the 
deferral of grid upgrades, as well as distributed energy resources (DERs) such as solar.  

Greater detail on the intervention strategies supporting these goals can be found in Section G: PG&E’s Approach 
to Achieving Goals.  

Over the five [or 10] year period, PG&E is proposing to spend X dollars to achieve savings of 281.7 GWh, 18 MW, 
and 1.4 MM Therms. Savings by year are shown in Table 2 and budgets by year are shown in Table 1.   

                                                           
4 Crop production accounts for 63% of total electricity usage in the sector, while wineries and greenhouses together account 
for 67% of total gas usage. Altogether, these four segments account for 86% of total agricultural electricity usage and 85.2% 
of agricultural gas usage (based on 2015 PG&E customer usage data). 
5 Agricultural Electricity Rates in California, California Energy Commission Consultant Report, 
http://www.energy.ca.gov/reports/2002-05-13_400-01-020.PDF  
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B. PG&E’s Agricultural Sector Proposal Compared to Prior Program Cycles 
PG&E’s Agricultural customers continue to face a variety of pressures, including ongoing drought conditions, 
growing regulation, and greater competition both domestically and abroad. The Rolling Portfolio has led to a 
number of changes in the way that PG&E is approaching its agricultural portfolio.  

To meet the goals laid out in the vision, PG&E has identified its four major intervention strategies (further detailed 
in Section B: PG&E’s Approach to Achieving Goals) for the agricultural sector, with particular focus on where they 
part with past practice: 

x Data Access and Awareness: While PG&E has always prioritized data, Advanced Metering 
Infrastructure (AMI) has unlocked new possibilities in how data can be used to target energy 
efficiency programs to the right customers, raise customer awareness of energy use and integrate 
energy usage data into whole-farm management, and integrate energy efficiency into larger 
demand side management (DSM) programs such as TDSM. In contrast, in 2013-2015, data 
informed PG&E’s agricultural offerings, including integration with Demand Response (DR) and 
Distributed Generation (DG) programs, but did not serve as a guiding principle behind our EE 
offerings.  

o In 2018 and beyond, PG&E plans to provide its agricultural customers with more 
accessible energy usage data to help them make informed energy management decisions. 
For example, PG&E plans to explore opportunities to promote a comprehensive energy 
management dashboard that utilizes customers’ advanced metering infrastructure (AMI) 
(or “smart meter”) data to capture information from multiple accounts within a single 
agricultural operation. This type of dashboard would allow customers to view their energy 
usage holistically, observe trends, and make smart energy efficiency investments. 

o In the near term, PG&E plans to fund additional market research to address current 
information gaps that limit its capacity both to identify optimal emerging technologies 
and target sub-segments cost effectively. 

o In the long term, all agricultural customers will have easy access to energy management 
tools through a variety of channels, enabling the sector to make smarter, more 
sustainable, and more cost-effective business decisions. 

x Technical Assistance and Tools: A key part of PG&E’s 2013-2015 agricultural portfolio was the 
diverse set of tools and technical assistance to help customers eliminate unnecessary energy use. 
Key technical offerings included facility audits, energy savings analysis, and concierge energy 
efficiency solutions focused on specific technologies, segments, and approaches via a variety of 
third party vendors. PG&E seeks to build on these successful approaches by connecting these 
tools to partners in the agricultural community, and emphasizing connections between various 
forms of assistance.  

o Existing pump-focused programs will expand to incorporate irrigation, the other major 
area of water and energy usage for agricultural customers. 

o PG&E will build the energy efficiency expertise of agricultural support service providers, 
creating a new avenue to reach agricultural customers.  

o Pump efficiency calculators will be available in the short term, with irrigation efficiency 
calculators made available in later years. 

o Technical assistance and tools will be integrated into broader strategic energy 
management (SEM) plans for agricultural customers, with a particular focus on dairies and 
wineries. 

x Loans, Rebates and Incentives: Rebates and incentives have always been a major part of PG&E’s 
agriculture energy efficiency offerings. In 2013-2015, PG&E offered zero-interest project 
financing, as well as a variety of rebates and incentives to support the installation of energy 
efficient equipment and systems. PG&E will continue to offer loans, rebates, and incentives with a 
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focus on expanding financing options and new ways to measure energy efficiency savings, such as 
normalized meter-based savings. 

o Thanks to new technologies and CPUC energy efficiency baseline policies,6 PG&E is able to 
expand the reach of its agricultural energy efficiency portfolio. For example, some new 
technologies include deemed variable frequency drives (VFDs) for new wells and irrigation 
systems. New baseline policies are expected to allow for more retrocommissioning and 
operational interventions in the agricultural sector. 

o Crop production is the largest agricultural segment. Over the last six years, PG&E has 
offered a limited set of energy efficiency measures to growers, the most popular of which 
include pump overhauls and custom VFDs. While these types of measures remain a staple 
of PG&E’s agricultural portfolio, over the next several years, PG&E will invest in behavioral 
and data-based solutions beyond the pump that rely on meter-based savings approaches 

o Helping customers to reduce water waste saves energy at the pump and conserves 
valuable resources. PG&E will concentrate on energy efficiency offerings targeting 
irrigation system efficiency optimization to improve the energy and water efficiency of 
irrigation systems.    

x Strategic Partnerships: Unlike 2013-2015, PG&E seeks to make partnerships with other entities 
within the Agricultural sector a priority in building customer enrollment and maximizing savings. 
These other actors, beyond IOUs and other program administrators, are crucial to enabling 
effective energy efficiency uptake. PG&E plans to develop strategic partnerships to create paths 
for agricultural customers to access energy efficiency resource. These include: 

o Advocacy groups and trade organizations such as the Farm Bureau and Western Growers 
Association 

o Agricultural support service providers and their trade associations such as pest control 
advisors, pump and irrigation equipment vendors  

o Public and private universities and community colleges with agricultural programs 
o Governmental agencies, such as the United States Department of Agriculture (USDA), 

CDFA, Department of Water Resources (DWR), and regional water districts 

These four intervention strategies will be deployed in stages, over the near-, mid- and long- term. PG&E discusses 
the individual tactics for each of these strategies in greater detail in Section F, PG&E’s Approach to Achieving 
Goals. Below is a brief summary: 

x In the near term (1-3 years): PG&E will roll out educational and marketing offerings around its 
existing, successful agriculture programs. Pump and irrigation offerings (such as pump overhauls 
and variable frequency drives (VFDs) will be expanded.  Additionally, it will begin laying the 
groundwork for future offerings, gathering customer data and performing industry and market 
research.  

x In the mid term (4-7 years): PG&E will begin to stand up programs to better integrate customer 
data into decision-making. Agricultural customers will be able to easily view their data, and 
agricultural support services and other partners will begin integrating energy efficiency into the 
services they provide to agricultural customers.  

x In the long term (8-10 years): Agricultural customers will be able to use real time information and 
tools to inform their daily decisions around energy. Agricultural customers will view energy use as 
a key part of cost-management, with energy efficiency just one in a variety of DSM solutions 
available to them. All of these will be integrated into whole-farm solutions, which allow an owner 
or manager to view in real-time the impacts on water use, energy use, or other inputs.  

                                                           
6 Cite new baseline policies for agricultural customers.  
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To achieve its vision, PG&E anticipates meeting the following energy savings goals for the following investment, as 
shown in Sections C-D. 

C. Sector-Level Budget  
Table 1. Annual Agricultural Sector Budgets 

Year Budget % of Portfolio 

2018   
2019   
2020   
2021   
2022   
2023   
2024   

 

 

D. Annual Gross Savings from Potential Study 
 

Table 2. Annual Net Savings Agricultural Sector Goals7 

Year 

Annual Gross Goals 

GWh % of Portfolio  MW % of Portfolio  Million 
Therms % of Portfolio  

2018 37.9  2.4  .2  
2019 38.7  2.5  .2  
2020 39.5  2.5  .2  
2021 40.2  2.6  .2  
2022 41.0  2.6  .2  
2023 41.8  2.7  .2  
2024 42.6  2.7  .2  
Total 281.7  18  1.4  

Source:  Navigant Consulting 2015. Net Market Potential values specific to PG&E. 

  

                                                           
7 PG&E derived the net goals from the 2015 Navigant Potential and Goals study. 
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E. Sector Characterization 
Target Audience 

PG&E characterizes its agricultural customers in terms of segment, size, energy efficiency program participation, 
and geography.  

Segment Overview and Energy Usage: PG&E divides the market into segments based on end use, ranging from 
dairies to greenhouses, as shown in Figure 1. PG&E’s core agricultural segments include crop producers, dairies, 
wineries (also encompassing distilleries and breweries), and greenhouses. These segments tend to be comprised 
of a small portion of very large, high energy-consuming customers, coupled with prolific small-scale, low-tech 
businesses.8 Food Processing is another large energy intensive sub-segment we track and report under the 
Agricultural portfolio. However, due to limitations in how public market data is presented, food processing will be 
discussed under the Industrial sector chapter. In future iterations of this plan, PG&E will take steps to incorporate 
food processing information and goals into the agricultural chapter given the close relationship and connection 
between food processing operations and the four segments mentioned above. 

The energy consumption of PG&E’s key agricultural segments is typically either predominately electric or 
predominately gas.  PG&E’s electrical consumption is dominated by crop production (63%) which is almost six 
times as large as the next closest consumer.  Wineries and dairies are the next two largest consumers, which 
collectively comprise 20% of the consumption in this sector. Pumps, boilers, refrigeration, compressors, 
wastewater treatment, and lighting are drivers of electric usage for these customers. Gas consumption is mostly 
split between greenhouses and wineries, which account for 67%, followed by crop production with 18% of the 
consumption.  The majority of the gas consumption for greenhouses is driven by heating needs, while wineries 
use gas primarily for water heating.  

Crop production is a diverse segment with over 400 crops produced commercially in California. The average farm 
size in California is 334 acres, which is below the national average of 438 acres. While the exact percentage of 
California’s 76,400 farms that lie within PG&E territory is unknown, crop production comprises a larger share of 
agricultural load for PG&E versus other California IOUs.  

Nine of the top 10 agricultural counties lie wholly or partially within PG&E territory. PG&E has approximately 
1,900 dairies in its service territory9− a few hundred of which are large dairies with over 1,000 cows, and the 
remainder are small/medium-size operations.   

Vis-à-vis wineries, based on a 2010−2012 market characterization study by Navigant Consulting, a handful of large 
companies produce approximately 75% of California’s wine,10 and the top 15 wineries account for over 52% of 
energy use.11   

Lastly, PG&E’s greenhouse customers comprise a mix of mostly smaller, family-owned, older, and less 
technologically-advanced operations, as well as a select few high-tech, large, high-value added (e.g. orchid) 
businesses. 12  In 2015, 24 California greenhouse companies ranked in the top 100 greenhouse growers 
nationwide, and the average square footage of U.S. greenhouses increased by 5% from 2014 to 2015.13 

                                                           
8 California Agricultural Statistics Review, 2014−2015; CDFA (California Department of Food and Agriculture). 
https://www.cdfa.ca.gov/statistics/PDFs/2015Report.pdf 
9 Based on PG&E internal data - – source to be added 
10 “California Agricultural Market Characterization, 2010−2012,” Navigant Consulting. 
11 Based on PG&E internal data - – source to be added 
12 http://www.greenhousegrower.com/business-management/top-100/2015-greenhouse-grower-top-100-grower-list/  
13 http://www.greenhousegrower.com/business-management/top-100/2015-greenhouse-grower-top-100-grower-list/; 
http://www.greenhousegrower.com/business-management/2015-greenhouse-grower-top-100-growers-reading-the-
rankings/ 



 

9 
 

Figure 1: Energy Usage by Agricultural Customer Segment  

  
Source: 2015 PG&E customer data as divided by NAICs code. 

PG&E's agricultural sector has experienced a slow and steady increase in share of total PG&E sales over the last 
few decades, from 7% to over 9% of total sales.14 This trend is expected to continue as the adoption of distributed 
generation (DG) primarily in other sectors increases. The California Energy Commission (CEC) forecast for PG&E’s 
agricultural sector shows very little adoption of DG is expected, indicated by the small gap between sales and 
consumption in Figure below. 

Figure 2: Agricultural Customers by Segment – 2013-2015 

                                                           
14 California Energy Commission, Integrated Energy Policy Report (IEPR), http://www.energy.ca.gov/2015_energypolicy/ 
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Source: CEC, 2015 Integrated Energy Policy Report (IEPR) 

Size and Energy Efficiency Program Participation: For its energy efficiency programs, PG&E defines customer size 
based on energy usage. In this context, a range of small, medium, and large customers participate in PG&E’s 
agricultural programs, and the distribution of energy savings roughly aligns with customer size. Notably, large 
customers (>500 GWh or 250,000 Therms) comprise the majority of participation, which has yielded substantial 
savings for the portfolio on account of their disproportionate load size.    

Cost per kwh per therm to be added.  

Figure 3: Agricultural Sector 2015 Energy Efficiency Program Participation and Savings by Size 

 
Source: PG&E internal data – source to be added 

 

(Placeholder for subsector data. Only showing Crop Production –electric side. Will eventually include other 
segments and gas side ) 
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Table 3. Crop Production details: 2015 Electric Usage and Savings with 2011-2015 Trends 

 
 

Geography: Agricultural customers are dispersed throughout PG&E’s service territory, with primary 
concentrations in the Northern and Southern San Joaquin Valley, Napa/Sonoma, the Salinas River Valley, and the 
Central Coast. Crop production constitutes PG&E’s largest agricultural segment, followed by dairies, wineries (also 
encompassing distilleries and breweries), and greenhouses.   

 

(Rough placeholder for geographic heat maps) 

(Representative placeholder for segment distribution of customers) 

 

 

 

 

 

 

 

 

 

 

 

Large Med Small Unkᵇ Seg. Total Large Med Small Large Med Small Seg. Total
Crop Production

Electricity Usage (GWh) 3,273.1   909.5       192.4       (0.5)          4,374.5        74.8% 20.8% 4.4% 47.3% 13.1% 2.8% 63.2%
Usage Trends (2011-2015)ᵉ

Customers (Number of customers) 25,246    22,908    24,963    914          74,031         34.1% 30.9% 33.7% 25.6% 23.3% 25.4% 74.3%
Customer trends (2011-2015)

Average Usage (kWh per customer) 129,648  39,701    7,706       (502)         59,090         
Usage Rate Trends (2011-2015)

Electricity Savings (MWh) 28,488.6 7,122.1   2,053.0   345.9       38,009.5     75.0% 18.7% 5.4% 46.5% 11.6% 3.4% 61.5%
Savings Trends (2011-2015)

Participants (Number of Participants) 452          326          169          13             960               47.1% 34.0% 17.6% 29.6% 21.3% 11.1% 62.0%
Particpant (2011-2015)

Average Savings (kWh per Participant) 63,028    21,847    12,148    26,606    39,593         
Savings Rate Trends (2011-2015)

Participation Rates (% Participants per Cust.) 1.8% 1.4% 0.7% 1.4% 1.3%
Participation Rate Trends (2011-2015)

Notes: ᵃ

ᵇ
ᶜ
ᵈ
ᵉ

May not sum to 100% due to excluding 'Unknown' size category customers
Trend sparklines represent 2011 to 2015. Blue and red dots are the low and high points respectively

Percent of Sectorᶜ

Large: > 500 GWh or 250,000 Therms
Medium: 40 - 500 GWh or 10,000-250,000 Therms
Small: < 40 GWh or < 10,000 Therms
Unknown: Insufficent data (<12 months)
'Unknown' size category included for completeness. Represents insufficient or partial-year data
Not evaluating 'Unknown' size customers due to incompleteness of this data

Customer By Sizeᵃ Percent of Segmentᶜᵈ
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Figure 4: Electricity Consumption by County for Large, Medium, and Small Crop Production Customers. 
Darker color represents larger consumption. 

 
Source: PG&E internal data 

Energy Efficiency Potential (i.e., opportunities) 

The Navigant 2015 Potential and Goals Study15 (Potential Study) is used to define utility savings goals. For the 
residential and commercial sectors, the potential model provides measure-level forecasts of savings [e.g., 
commercial HVAC – SEER-Rated Package Rooftop AC (recharge)]. However, for the agricultural and industrial 
sectors, the model has typically used supply cost curves to estimate savings by end use [e.g., agricultural HVAC - 
Equipment (Mid Cost)]. This generic assessment of the sector has limited the forecast model’s usefulness in terms 
of targeting savings. With the impending release of the 2018 and Beyond Potential and Goals model, PG&E 
anticipates that the model will be expanded to include measure-level detail for the agricultural sector.  PG&E will 
incorporate the updated forecast as it becomes available. 

Figure 5 shows the Potential Study categories and 2015 potential, compared with PG&E program savings of the 
same categories. PG&E notes that major categories of program savings such as lighting do not appear in the 
model. PG&E will endeavor to address this inconsistency in forthcoming potential studies.  

  

                                                           
15 Navigant 2015 Potential and Goals Study; http://www.cpuc.ca.gov/General.aspx?id=2013  
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Figure 5: Energy Efficiency Potential and Past Program Savings 

  
Source: Navigant Consulting 2015; PG&E internal data - 

 

In 2015, the Potential Study identified limited market potential for the agricultural sector. However, as illustrated 
in Figure 5, PG&E achieved savings through a variety of measures that went beyond the market potential of 
pumps and VFDS, including lighting, heating, ventilation and air conditioning, and service hot water. PG&E 
anticipates that VFDs and pump measures will continue to dominate its agricultural portfolio, but will strive to 
diversify energy efficiency offerings for its customers. For example, emerging technologies (ET) will play a large 
role in identifying and prioritizing new technologies specifically focused on the agricultural sector, such as controls 
and water/energy management tools.   
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F. Agricultural Market Trends and Challenges  
California agriculture now faces significant challenges: maintaining productivity in the face of rapid population 
growth, competing effectively in a global market, managing increasingly scarce natural resources, and complying 
with increasingly strict regulations. Overall, the agricultural sector must confront heightened public concerns 
about food safety, clean water, pesticide use, groundwater contamination, worker safety, and open space, as well 
as the long-term sustainability of scarce natural resources, ecosystems, and species.16 PG&E has identified six 
major market trends impacting its agricultural customers. 

1. 95% of California is currently in a state of drought and potentially faces a “megadrought” in the 
future.17  Energy efficiency will play an important role in keeping costs down as well pumping becomes 
a necessary solution for growers facing a shortage of water. Ongoing drought has driven an increasing 
reliance on groundwater due to unreliable surface water supply, which in turn has led to falling water 
tables (and a permanent loss of groundwater storage capacity).  This increases the lift for groundwater 
pumping and thus intensifies energy demand,18 which is also reducing customer resources to do energy 
efficiency. Crop producers will continue to experience rising electric costs as they have to pump more 
water from further underground. 

o As drought conditions become a new norm in California, water scarcity and source will be a 
primary driver of agricultural decision-making. Customers will prioritize water management 
measures and crop health over energy efficiency measures when allocating scarce resources in an 
uncertain future. 

o A 2015 study by Evergreen Economics on San Diego Gas & Electric (SDG&E)’s agricultural sector 
concluded that IOUs’ pursuit of energy savings from this sector is increasingly misaligned with 
most farmers’ motivations, as water (rather than energy) is of primary concern under current 
conditions.19 The study recommended that IOUs “improve and prioritize energy efficiency 
agricultural program offerings relevant to water conservation and the water-energy nexus [and] 
provide guidance and training on how to utilize tools to establish and maintain optimal irrigation 
practices.”20   

o Climate change is impacting the types of crops being grown, plant/animal productivity, and 
energy consumption patterns.  Rising minimum temperatures and extreme weather events can 
cause costly negative impacts on some of California’s major agricultural industries.21 This could 
render certain crops/industries no longer viable in California.22 Climate change impacts many 
different sectors of California’s economy, and addressing this problem will require participation 
from many different industries. 

o A 2009 study by the Pacific Institute23 found that a combination of agricultural technology— such 
as shifts from flood irrigation to sprinkler- and drip-irrigation systems— and management 
scenarios together could reduce agricultural water use in the state by 17 percent.24   
 

                                                           
16 http://californiaagriculture.ucanr.edu/landingpage.cfm?article=ca.v054n04p16&fulltext=yes 
17 Measure, Application, Segment, Industry (MASI): Agriculture, Navigant Consulting for Southern California Edison, 2015, p. 
43. 
18 Energy Efficiency Potential and Goals Study for 2015 and Beyond; Navigant Consulting; 3.4.2.2 Agriculture; p. 32.  
19 Evergreen Economics, SDG&E Agricultural Sector Market Study, March 26, 2015, p 26. 
20 Evergreen Economics, SDG&E Agricultural Sector Market Study, March 26, 2015, pp. 29-31. 
21 2009 California Climate Adaptation Strategy; California Natural Resources Agency; Chapter 8, p. 95. 
http://www.climatechange.ca.gov/adaptation/documents/Statewide_Adaptation_Strategy_-_Chapter_8_-_Agriculture.pdf 
22 Energy Efficiency Potential and Goals Study for 2015 and Beyond, Navigant 2015. 
23 Sustaining California Agriculture in an Uncertain Future; Pacific Institute; Heather Cooley, Juliet Christian-Smith, and Peter 
Gleick; July 2009.   
24 Greenbiz: Answers to CA drought: Regulate groundwater use, grow less thirsty crops, apply tech, April 13, 2015. 
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2. GHG/environmental policies are driving agricultural customers to self generate, reducing energy savings 
opportunities.25 Dairies are impacted by GHG caps.  The California Air Resources Board is drafting new 
regulations targeted at curbing dairy produced methane output from 25-75% by 2030.26 These 
increasingly stringent requirements will be a major factor for dairy customers who will consider pursuing 
methane capture systems in order to meet the new regulations.   
 

3. Money is increasingly flowing into new software programs, drone technologies, big data, the internet of 
things (IOT), mobility, and life sciences. As more technology is channeled into the agricultural sector, 
PG&E seeks to harness these advanced solutions to help its customers understand their energy usage 
and save energy. While in 2012, investments hit roughly $150 million, the sector grew in 2014 to 
approximately $1.8 billion. As farmers confront falling prices, the rise of analytics has been integral to the 
maximization of yields.27 28 

o As energy usage data is incorporated into these software/hardware solutions, it increases the 
visibility of energy usage and the ability to link energy savings to the overall performance of an 
agricultural operation. 
 

4. Farms are consolidating, albeit gradually. In the long term, PG&E anticipates fewer small and medium 
agricultural customers.29 Generally, larger agricultural customers have more dedicated resources to 
devote to energy efficiency solutions, and have historically accounted for the majority of savings in 
PG&E’s agricultural energy efficiency programs. In contrast, many small-to-medium size operations lack 
sufficient resources to prioritize energy efficiency.  This is substantiated by observations that farmers 
prioritize system operations over energy efficiency.30 

o Small and medium size growers tend to repair equipment for as long as possible, and will only 
replace equipment on failure.31 According to a 2013 Irrigation Training & Research Center (ITRC) 
study on SCE’s pump testing program, “because smaller entities typically have limited funding, 
pre-emptive repairs or upgrades are often waived until catastrophic failure occurs.”32  
 

5. California’s agricultural community is dominated by high-value specialty crops (vegetables, etc.) driven 
by consumer demands, rather than low-value commodity crops such as wheat, corn or other field crops.  

o Customers whose livelihoods depend on agriculture and that face increasing costs could use 
energy efficiency to drive down costs. However, available IOU financing options are insufficient 
and inflexible, and often fail to meet agricultural customers’ needs. 

 
6. Forecasted load is expected to change dramatically with new crop types being introduced and demand 

for renewables continuing to increase.    

                                                           
25 Nunez, Christina. Could Solar Energy Be California's Next Cash Crop? National Geographic 
http://news.nationalgeographic.com/energy/2015/10/151030-farmland-agriculture-solar-energy-conversion/ 
26 http://dairycares.com/node/222 
27 http://www.globalaginvesting.com/news/blogdetail?contentid=5274 
28 http://www.techwire.net/commentary/6-trends-shaping-agricultural-technology-2015.html 
29 California Agricultural Statistics Review, 2014−2015; CDFA (California Department of Food and Agriculture). 
https://www.cdfa.ca.gov/statistics/PDFs/2015Report.pdf 
30 Measure, Application, Segment, Industry (MASI): Agriculture, Navigant Consulting for Southern California Edison, 2015, p. 
48. 
31 Measure, Application, Segment, Industry (MASI): Agriculture, Navigant Consulting for Southern California Edison, 2015, p. 
25. 
32 SCE Pump Testing Program Final Report. January 2013; ITRC (Irrigation Training & Research Center; Cal Poly); p. 11: 
http://calmac.org/publications/SCE_Pump_Testing_Program_Final_Report.pdf 
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o Cannabis legalization is anticipated at the end of 2016. Almost all utilities with service territories 
in which recreational cannabis was legalized have seen an uptick in energy demand due to the 
increase in growing operations (Evergreen Economics 2016). 

o Electricity costs comprise between 20 and 50 percent of cannabis growers’ operational costs. 
Sixty percent of this cost is estimated to be due to demand charges for time-of-use rates. Lighting 
is the biggest source of energy consumption, particularly in indoor greenhouse operations 
(Evergreen Economics 2016). 

o There is strong potential for utility interventions—beyond lighting—in the realms of air 
conditioning systems, controls, and conversion to drip irrigation (Evergreen Economics 2016).                                             

Driven largely by these six trends, agricultural customers face four key barriers to participation in energy 
efficiency programs. PG&E’s four major intervention strategies seek to overcome these key barriers for the 
agricultural sector, as shown in Table 3 and explained in greater detail in Section G, PG&E’s Approach to Achieving 
Goals. 

Table 3: Agricultural Market Trends and Barriers to Energy Efficiency Program Participation  

Key Barriers for the Agricultural Sector Agricultural Sector Interventions  
x        Energy savings are misaligned with most 

farmers’ motivations (and processes) 
x        Strategic partnerships (and integration of 

energy savings into standard practices) 
x        Energy is not visible or top of mind x        Data access and tools 
x        Resource constraints and time needed to 

implement energy-saving measures has 
increased (and available measures have 
decreased) 

x        Technical assistance (and new measures 
through ET) 

x        Available financing options are insufficient and 
inflexible 

x        Financing through loans, rebates, and 
incentives 
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G. PG&E’s Approach to Achieving Goals 
Strategic Interventions: Overview 

PG&E has a long and successful history of providing a diverse range of energy efficiency offerings to its agricultural 
customers. As California’s agricultural industry changes and faces mounting pressures, and the energy efficiency 
technological and policy landscapes evolves, PG&E has identified four major strategic interventions building on 
past strategies. These strategic interventions are divided into two categories – those that focus directly on the 
customer, and those that focus directly on the larger market. 

Customer interventions depend on the direct relationship between PG&E and its customers, and can significantly 
impact customer operations. For the agricultural sector, PG&E’s customer interventions are: 

x Data Access and Awareness emphasizes the role of data in both informing PG&E’s approach to 
customers, and creating tools to allow customers to understand their energy use. Data informs the other 
intervention strategies and will be a key component in customer decision making and access going 
forward.  

x Technical Assistance and Tools empower customers to make the business case for energy efficiency. 
Connecting customers with solutions that make economic sense, helping them navigate the complex web 
of energy efficiency requirements and regulations, and integrating energy efficiency offerings into day-to-
day management of agricultural operations through strategic energy management (SEM) are all important 
components of this intervention strategy.  

x Loans, Rebates, and Incentives provide requisite financial impetus and assistance to get energy efficiency 
measures off the ground. New financing options, as well as the loans, rebates, and incentives PG&E has 
offered in the past, will play an important role in the future. PG&E is also seeking to reach customers with 
financing offerings through new avenues, such as agricultural lending institutions. Outside incentives, 
such as funding from irrigation districts, water agencies, and other partners may also play a role, 
especially for projects that include both water and energy benefits such as pumps.  

Market interventions impact the overall market, working with non-customer players in the industry to build 
energy efficiency into thinking across the sector.  

x Strategic Partnerships: PG&E has a history of collaboration and support within the agricultural sector, 
including both individual customers and organizations. These relationships are a key part of how PG&E 
approaches the sector. Enabling agricultural customers to better understand, manage, and eliminate 
unnecessary energy use will not only involve the relationship between PG&E and the customer, but also 
strengthen PG&E’s role in supporting energy efficiency with other agricultural players, such as agricultural 
colleges and support services.  

The next section provides further detail on the selected intervention strategies and exploratory tactics. Before 
proceeding with implementation, PG&E will expose each tactic described to a rigorous internal development 
process to assess its relative viability and cost effectiveness.  
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Figure 6: PG&E’s Approach and the Customer Journey 

(Placeholder for broader customer energy journey graphic) 
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Customer Interventions 

 

Customer Intervention 1 – Data Access and Awareness:  

Agricultural customers have reported that lack of awareness of energy efficiency programs and lack of 
information around their energy usage are two of the largest barriers to implementing energy efficiency 
measures.33 The first step in resolving this issue lies in making customer energy usage accessible and useful. The 
large geographical size of agricultural operations, frequently dispersed across multiple accounts, can make it 
difficult for data to be collected and delivered to the customer in a comprehensive and useful format. Some 
operations are even spread across multiple utilities. Packaging and providing this usage data to customers is the 
first step in helping them recognize opportunities for energy efficiency, and in connecting them to technical 
assistance, incentives and rebates, and other resources.  

Access alone is not enough – data should be accessible in a useful and applicable form that informs decision-
making around energy use. In the long term, energy usage data will be available alongside water usage data and 
other inputs, enabling whole-farm (or whole-winery, or whole-dairy) solutions that account for all possible 
impacts.  

 

  

                                                           
33 Evergreen Economics, SDG&E Agricultural Sector Market Study, March 26, 2015, pp. 29-31. 
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Table 4. Customer Intervention 1: Data Access and Awareness 

Intervention 
Strategy 

Barriers Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

Data access to 
facilitate 
customers’ 
awareness of 
their energy use 

 
 

Energy is not visible 
or top of mind 

x Multiple accounts 
and a variety of 
different energy 
uses across a single 
operation make it 
difficult to collect 
and analyze usage 
data.  

x Lack of information 
is a major barrier to 
adoption of energy 
efficiency measures. 

Continue to use existing meters and tools 
through which agricultural customers can 
view their data such as Green Button 
Connect for agriculture.  

E S 

To address data gaps, PG&E will conduct 
market research to identify high-potential 
market segments.  This will inform PG&E’s 
delivery of appropriate and timely solutions 
to customers on their energy efficiency 
journey.  

M S 

Complete the energy and water 
management solutions market assessment 
to identify a set of solutions appropriate for 
investment that meet customers’ needs.   

N M 

Develop or source a comprehensive energy 
management dashboard incorporating data 
from multiple accounts within a single 
agricultural operation, allowing customers 
to view their energy usage holistically and 
observe trends.  

N M 

Provide comprehensive technical support 
and training to allow customers to use the 
energy management dashboard directly 
through PG&E and through partners such as 
universities and agricultural support 
services.   

N L 

Explore integration of comprehensive 
account data with other farm management 
solutions marketed to the agricultural 
sector. 

N L 

Integrate energy management information 
into farm operations software.  

N M 

Cross-cutting – Emerging Technologies: 
Develop water-energy analytics that allow 
the impacts of energy usage on water 
consumption to be easily measured. This 
type of data will play a key role in 
demonstrating to growers and other 
agricultural customers that energy 

N S 
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Intervention 
Strategy 

Barriers Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

efficiency measures can also lead to 
significant water savings. 

Partners:  Agricultural support services; third-party software providers 

 

Research suggests that “Analysis of communications and websites showed that very few of these reference 
partners provide current and consistent information about energy end-use or energy efficiency as related to farm 
operations. This absence of current or consistent messaging may offer utilities their most actionable opportunity 
for future energy efficiency programming to each segment.” (Navigant 2013, page xiv). Energy management and 
metrics were also mentioned as an important element and that utilities should consider providing more support 
to agricultural customers (Navigant 2013, page xiv). PG&E will continue to improve the information and venues 
used to disseminate it to their agricultural customers, as increasing awareness of the benefits and value 
proposition of energy efficiency is the first step to move customers to take action. 

The agricultural industry still lacks a comprehensive database of individual producers in the market and their 
respective on-farm equipment components. This makes it difficult to establish baselines, identify standard 
practices, and maintain communication with growers.  PG&E will work with other utilities and agricultural entities 
to establish a database of system designs by crop and region.34 

 

Customer Intervention 2 – Technical Assistance and Tools:   

Agricultural customers face myriad challenges and decisions on a daily basis that impact the viability of their 
operations. Since energy efficiency is not a primary concern for most customers, it lies with PG&E to provide 
resources and tools to enable customers to not only understand their energy usage, but also take steps to manage 
it. To reach customers with these opportunities, offerings must be relevant to customer-specific operations, 
without impeding their ability to respond to changes. Since the drought and water availability will continue to be 
the primary focus for these customers, PG&E will focus on developing and delivering technologies and services 
that address the water/energy nexus.  The intervention strategy described in Table 5 shows that PG&E will 
implement new tactics to help customers understand and better manage their energy usage. Over the next five 
years, PG&E plans to build upon the success of previous programs to roll out three new tools for agricultural 
customers. These new tools will need to be developed and verified. The roll-out period will be phased, with the 
goal of having a basic calculator within two years and scaling up to new program models and Strategic Energy 
Management (SEM) offerings within five years. 

Table 5. Customer Intervention 2: Technical Assistance and Tools 

Intervention 
Strategy 

Barriers 

 

 

 

Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

                                                           
34 Measure, Application, Segment, Industry (MASI): Agriculture, Navigant Consulting for Southern California Edison, 2015. 
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Intervention 
Strategy 

Barriers 

 

 

 

Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

Technical 
assistance and 
tools to facilitate 
customer 
awareness of their 
energy use 

[NEEDS ICON 
HERE] 

Resource 
constraints and 
time needed to 

implement energy 
savings measures 

have increased 
(and available 
measures have 

decreased) 

x Small and 
medium 
customers lack 
resources to 
effectively 
implement 
energy savings.  

x Limited 
solutions exist 
that address 
customers’ end-
to-end 
operations. 

x Forecasted load 
is expected to 
change 
dramatically 
with new crop 
types being 
introduced and 
demand for 
renewables 
continuing to 
increase. 

Increase education and outreach to 
contractors and agricultural support service 
providers [APEP Mobile Education Centers 
(MEC) at pump companies for pump 
overhaul and VFD education] to promote 
current solutions and help inform future 
offerings.  

E S 

Develop simple calculation tools that can 
account for specific farm conditions and can 
be adjusted as the market/policy changes, 
better enabling customers to make informed 
energy decisions.  

Pump efficiency calculators will be available 
in the short term, with irrigation efficiency 
calculators made available in later years.  

N S/M 

Expand pump efficiency test program model 
to irrigation system evaluation and design, 
expanding awareness and access to energy 
efficiency tools linked to irrigation.  

N M 

Establish and launch SEM services 
customized for the unique conditions of the 
agricultural sector, with a particular focus on 
dairies and wineries. 

N L 

Develop a behavioral /benchmarking 
program using data sources such as 
California Irrigation Management 
Information System (CIMIS). 

N L 

Continue to offer integrated audits that 
explore opportunities for IDER offerings, e.g. 
DG/DR/EE/EV. 

E M 

Offer retrocommissioning and O&M audits 
and tools.   

M N 

Cross-cutting – Emerging Technologies: 
Explore new products and tools that 
incorporate water savings, including work 
with deep-root irrigation and closed-loop 
irrigation that save growers both energy (in 
reduced pumping and irrigation) and water.  

N M 
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Intervention 
Strategy 

Barriers 

 

 

 

Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

Cross-cutting – Emerging Technologies: 
Build a system for prioritizing potential 
agricultural products ensuring that the most 
needed and lowest-hanging fruit move into 
the marketplace at an accelerated pace. For 
example, engage vendors that bring national 
and international water/energy expertise to 
disseminate advanced water/energy. 

N M 

Cross-cutting – WE&T: Offer classes targeted 
toward dairies and wineries, as well as 
classes that incorporate specific energy 
efficiency technologies that impact 
agriculture, such as pumps and 
programmable logic controllers.  

E S 

Cross-cutting – WE&T: Develop classes 
tailored to agricultural segments and that 
provide training in new technologies and 
techniques as they become available. 

N M 

Cross-cutting – WE&T:  Provide training to 
agricultural service providers, integrating 
energy efficiency into the overall agricultural 
marketplace. 

N S 

Cross-cutting – WE&T: Deliver classes and 
materials throughout PG&E’s service 
territory, working through regional Local 
Government Energy Watch programs. This 
model will be replicated with future 
trainings, allowing customers who cannot 
travel to the various Energy Centers to 
benefit. 

E S 

Cross-cutting – Marketing: Develop 
marketing materials specifically tailored to 
agricultural service providers that they can 
disseminate directly to their agricultural 
customers.  

E S 

Cross-cutting – Marketing: Promote 
opportunities for agricultural customers to 
use newly installed controls to support 
PG&E’s Demand Response programs, 
including TDSM. 

E S 

Develop resources and education to provide 
guidance for new entrants in coordination 
with PG&E service planning and customer 
program teams to address implications of 

N M 
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Intervention 
Strategy 

Barriers 

 

 

 

Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

grid integration and rate design. For 
example, when new or upgraded service 
drops are requested, information provided 
to customer could include details on how to 
participate in energy efficiency programs or 
educational offerings applicable to their 
operations. 

Partners:  Agricultural support services; third-party technology and software providers; vendors; universities 

 

Agricultural customers need assistance estimating energy savings to make the business case to invest in energy 
efficiency initiatives. Improved energy savings calculation tools will enhance customers’ understanding of the 
value proposition of current and new (e.g., new sensors, controls and water/energy management tools) 
agriculture energy efficiency opportunities. For example, program administrators can help assess and verify the 
impact of automation to offset labor costs via proactive research to identify the most energy efficient options to 
then provide this information to growers and vendors (Navigant 2013, page xviii).  

With the possible legalization of cannabis in California in the November, 2016 election, program administrators 
are starting to examine the potential growth in electric and gas demand for this agricultural segment and looking 
into energy efficiency options (Evergreen Economics 2016). This is an example of how program administrators can 
pro-actively research and provide customers technical information and tools to reduce their resource use, 
primarily energy and water. 

 

Customer Intervention 3 – Loans, Rebates, and Incentives: 

Agricultural customers face first-cost barriers when it comes to purchasing new or more efficient equipment. 
Since energy efficiency is not a primary concern for most customers, the obligation lies with PG&E to provide 
financial incentives and financing options to enable customers to make investments in energy efficiency. To 
effectively reach customers, offerings must be relevant to customer-specific operations, without impeding their 
ability to respond to changes. The existing suite of financing offerings has not been adopted widely in the 
agricultural community. The intervention strategy described in 6 shows that PG&E will continue offering 
incentives/rebates to reduce the first cost and implement new tactics to help customers see the value of energy 
efficiency investments. Over the next five years, PG&E plans to build upon the success of previous programs to 
roll out a new offering for agricultural customers in partnership with agricultural lending institutions. PG&E also 
plans to pursue partnerships with government agencies to create more financially attractive solutions and lending 
institutions that specifically understand and serve the needs of agricultural customers. The roll-out period of these 
new partnerships will be phased. PG&E will maintain existing incentives/rebates, as well as On-Bill Financing (OBF) 
and On-Bill Repayment (OBR) offerings, while also scaling up new energy efficiency financing partnerships within 
the next five years. 
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Table 6. Customer Intervention 3: Loans, Rebates, and Incentives 

Intervention 
Strategy 

Barriers Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

Loans, rebates, 
and incentives to 
facilitate 
completion of 
projects 

 

Available financing 
options are 

insufficient and 
inflexible 

x The sector faces 
high upfront cost 
barriers to 
implementing 
energy 
efficiency, and 
low adoption of 
existing 
OBF/OBR 
offerings. 

x Energy efficiency 
alone may not 
offer sufficient 
funding to 
encourage the 
customers to 
act.35 

Continue existing energy efficiency program 
offerings and measures, such as 
downstream calculated incentives, while 
also seeking nuanced, innovative means to 
incentivize efficiency-driven market 
transformation. Examples include APEP and 
VFDs, which target PG&E’s largest energy-
consuming agricultural customers.   

E S 

Cross-cutting - Finance: Expand existing and 
planned financing offerings such as OBF and 
OBR, and develop new financing 
partnerships to address problems around 
capital availability for first costs, with a 
specific focus on project co-pays over the 
$100,000 ceiling for OBF. 

N M 

Cross-cutting - Finance: Explore extending 
OBF repayment periods beyond the current 
standard of five years− up to ten− to 
provide near-term relief for customers 
requiring greater flexibility for large capex 
investments.   

N M 

Cross-cutting - Finance: Explore new, lower-
risk financing structures for the sector as 
they become available, beyond simply 
supplementing existing OBF (up to the 
current $20,000 cap) with OBR (which 
carries variable risk depending on how 
third-party loans are structured) for greater 
liquidity. 

N M 

Develop partnerships with agriculture 
focused banks and other agricultural 
financial institutions.  

N M 

Use outside incentives to facilitate 
completion of projects through water 
agencies and irrigation districts, as well as 
other partners such as the U.S. Department 
of Agriculture (USDA), the California DWR, 

N M 

                                                           
35 SDG&E Agricultural Sector Market Study.  
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Intervention 
Strategy 

Barriers Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

and others.  

Improve and prioritize energy efficiency 
agricultural program offerings relevant to 
water conservation and the water/energy 
nexus.36 

M S 

Partners:  Government agencies; agricultural lending institutions 

 

Major barriers to energy efficiency adoption for the agricultural sector center on having insufficient time to make 
upgrades or insufficient resources to replace equipment (see for example Fig 9 and 10, Evergreen Economics 
2015). Other customers have reported “that first-cost of equipment and lack of financing options prevented 
investment in efficient equipment and energy management. Respondents from the Fruit, Tree Nut and Vine Crop, 
Vineyards & Wineries; and Post-Harvest Processing segments in particular reported this as an acute challenge. 
Utility incentives to reduce first-cost or programs to alleviate financing constraints would be meaningful prospects 
for new programming directed towards these segments” (Navigant 2013, page xiv).  Financial support such as 
loans, rebates, and/or financing− as well as other sources of capital− will help agricultural customers implement 
more energy efficiency. 

 

Market Interventions 

 

Market Intervention 1 – Strategic Partnerships: 

Through strategic partnerships with universities, agricultural support service providers, and other players in the 
agricultural space, PG&E will create new paths for agricultural customers to access energy efficiency resources 
and leverage direct support and knowledge. By engaging with customers through their trusted advisors− including 
institutions that have traditionally served the agricultural community− PG&E will be able to reach more customers 
and achieve greater uptake of energy efficiency solutions.  

 

 

 

                                                           
36 Evergreen Economics, SDG&E Agricultural Sector Market Study, March 26, 2015, pp. 29-31. 
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Table 7. Market Intervention 1: Strategic Partnerships 

Intervention 

Strategy 

Barriers Tactics Existing, 
New, or 
Modified 

Short, 
Mid, or 
Long-
term 

Establish strategic 
partnerships with 
agricultural service 
providers to 
increase 
awareness of 
available energy 
efficiency 
programs and 
offerings 

[NEEDS ICON] 

Energy savings are 
misaligned with most 
farmers’ motivations 

(and processes) 

x Customers lack 
awareness of 
energy efficiency 
offerings. 

x Agricultural 
customers rely on 
already-trusted 
partners when 
making energy 
decisions. 

Increase outreach and education to 
contractors and agricultural support 
service providers, promoting current 
solutions and enhancing future offerings.  

E S 

Cross-cutting – WE&T: Work with 
universities and community colleges to 
incorporate new energy efficiency offerings 
into the existing curriculum, such as the 
California Agricultural Irrigation Association 
partnership with community colleges. 

N M 

Work with the Farm Bureau, trade 
associations, and others to target segments 
with high-growth potential such as 
row/permanent crops, greenhouses, 
lighting, and HVAC loads. 

M L 

Cross-cutting – Marketing: Develop 
materials that can be used to promote 
energy efficiency classes and trainings 
through academic partners and agricultural 
support service companies.  

N M 

Partners: Agricultural support service providers; agricultural universities and community colleges; government 
agencies; trade associations 

 

Beyond the direct-to-customer approach, PG&E recognizes an opportunity to develop partnerships with an array 
of entities that support the agricultural sector. For example, PG&E will partner with agricultural support service 
providers (e.g., pest control applicators, irrigation and pump companies, and trade organizations) as they are the 
most knowledgeable about the management practices and equipment that agricultural customers are using. This 
allows PG&E another channel to promote and deliver new technologies or services to its agricultural customers. A 
complimentary approach with agricultural universities and community colleges will provide an opportunity to 
educate the incoming workforce on how they can optimize energy usage, and develop more robust energy-
related trainings for agricultural customers. PG&E will partner with other programs or agencies to deliver more 
attractive incentives beyond what energy efficiency alone could provide− especially when there is potential for 
water and energy savings. Through these partnerships, PG&E will increase and improve its information about its 
agricultural customers and how it can adapt offerings to meet their changing needs. 

Various past studies have found that industry organizations, suppliers/vendors, and/or colleagues are key 
information sources on how to save energy (Cadmus 2009, page v; Evergreen 2015 Fig. 3; Navigant 2015a, page 
xiii-xiv). For example, one study found that these non-IOU sources of energy-efficiency information were used at 
least three times more often than SDG&E contacts or website (See Fig 3, Evergreen 2015). Another study found “If 
California utilities can leverage the credibility of these reference partners, and include efficiency opportunities in 
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their messaging, conservation programs will likely increase measure uptake and technology adoption.” (Navigant 
Consulting 2013, page xiv). Therefore, partnering with these other market actors with which agricultural 
customers are more familiar can enhance the dissemination of energy efficiency knowledge and understanding of 
program offerings, increasing customer’s interest in pursuing energy efficiency upgrades and accessing programs 
to do this. 

 

Leveraging of Cross-cutting Resources 

PG&E’s cross-cutting sectors will play a pivotal role in advancing energy efficiency in the agricultural sector. PG&E 
has included its cross-cutting intervention strategies in each of the customer and market intervention strategy 
tables above. Here PG&E provides a brief review of how cross-cutting initiatives fits into its agricultural strategy. 
For more detail on PG&E’s cross-cutting programs, refer to Chapter X. 
 
Finance:  Finance offerings will play a critical role in increasing energy efficiency opportunities for a broader 
customer base in the agricultural sector− through a diversified mix of loans, rebates, and incentives.  See 
Customer Intervention Strategy 3: Loans, Rebates, and Incentives for a detailed description of how PG&E plans to 
expand financing offerings for its agricultural customers. 
 
Emerging Technologies (ET): ET support is essential in supporting the Technical Assistance and Tools intervention 
strategy, monitoring the evolving energy efficiency market, and responding to new technologies, trends, and 
practices.  See Customer Intervention Strategy 1: Data Access and Awareness, and Customer Intervention Strategy 
2: Technical Assistance and Tools for a detailed description of how PG&E plans to explore emerging technology 
opportunities for its agricultural customers. 
 
Workforce Education & Training (WE&T): PG&E focuses on developing the necessary skills and knowledge to 
effectively implement energy efficiency projects. See Customer Intervention Strategy 2: Technical Assistance and 
Tools, and the Market Intervention Strategy: Strategic Partnerships for an overview of the WE&T initiatives PG&E 
plans to launch in support of its agricultural customers. 
 
Marketing: Marketing will continue to play a major role in direct marketing of energy efficiency offerings to raise 
awareness of new tools and offerings, as well as building integration with Distributed Energy Resources.  See 
Customer Intervention Strategy 2: Technical Assistance and Tools, and the Market Intervention Strategy: Strategic 
Partnerships for an overview of how PG&E plans to integrate marketing into its portfolio in support of its 
agricultural customers. 
 

PG&E Agricultural Programs/Incentives Targeted by Intervention Strategies 

PG&E’s four intervention strategies will translate into a set of existing, modified, and new programs, as illustrated 
below. This table is illustrative, and does not represent the full suite of program offerings. 

Intervention Strategy 
Pumping 
Program 

Dairy and 
Winery 
Focused 
Programs 

Calculated 
Incentives 

Deemed 
Rebates 

Strategic 
Energy 
Managem
ent (SEM) 

Other New 
Programs 

Customer: Data Access & 
Awareness         x x 
Customer: Technical Assistance 
& Tools x x x x x x 
Customer: Loans, Rebates & x x x x x x 
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Incentives 
Market: Strategic Partnerships x       x x 

H. Integrated Demand Side Management (DSM)  
 

While energy efficiency may be the most cost-effective way to 
reduce energy usage and greenhouse gas emissions, PG&E also 
uses other DSM strategies to support its agricultural customers 
best manage their energy use. These DSM strategies provide 
comprehensive, actionable and economically viable solutions for 
PG&E’s agricultural community. 

Agriculture and TDSM 

Agriculture is increasingly being integrated into TDSM, 
particularly around grid assets where agriculture plays a major 
role in overall load. In 2016, PG&E incentivized projects for non-
residential customers using a “kicker” for business customers 
who complete energy efficiency projects by the end of 2017, 
typically an increase of $100 per kW for an energy efficiency 
project. 

In the agricultural sector, this has mostly been targeted at 
pumping, with pump upgrades through the APEP program and 
VFD upgrades being the primary avenue of improvements.  

Geographical targeting is also a major consideration as energy 
efficiency is integrated into PG&E’s larger TDSM initiative. One 
example of this is the Linden substation in East Stockton, where 
212 pumps were targeted through APEP for VFDs and pump replacements. While the agricultural sector is not a 
major component in all targeted substations, it plays a more prominent role in areas where agriculture is a major 
component of overall load such as East Stockton. 

Over the mid- and long-term, as data around energy use becomes a larger part of how customers manage their 
operations, PG&E sees other opportunities to integrate TDSM, especially in dairies and wineries where there are 
more energy efficiency options.  

Agriculture and Distributed Energy Resources (DER) 

One of the primary goals of PG&E’s energy efficiency agriculture portfolio is to better integrate controls and data 
into the operations of its customers, in a number of ways:  

Demand response (DR) programs can take advantage of new controls to better integrate agricultural customers 
into DR programs, building a more robust response to potential grid events and leveraging control over localized, 
time-dependent agricultural activities like groundwater pumping. As agricultural service providers acquire greater 
knowledge of PG&E’s energy efficiency offerings, they can tie these into other demand-side management 
opportunities when working with their customers. 

As growers and other agricultural customers invest in distributed generation (DG), including solar panels, strategic 
energy management planning can integrate energy efficiency into the overall energy management of the 
operations. PG&E can support customers as they move toward an integrated energy management process.  

 

 

Helping Disadvantaged 
Communities 
Energy efficiency in the agricultural sector 
can play a role in offering economic 
benefits to Californians. 7% of all jobs in 
California are linked to agriculture, either 
in the form of direct employment or 
through support services. Colusa, Tulare, 
and Merced counties, each with an 
unemployment rate of over 10% as of 
early 2016, are agriculturally dominated.  

Through PG&E’s WE&T program, 
customers in the agricultural sector can 
receive training in installing and 
maintaining energy efficient technology. 
Additionally, PG&E offers hands-on 
training in advanced pump operation and 
maintenance through the APEP Mobile 
Education Centers.  
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Pumping and Alternate Rates 

Groundwater pumping is the single largest contributor to overall electric load from crop production. When large 
numbers of growers pump groundwater simultaneously, it can have a deep impact on the overall load in the local 
area. PG&E has identified an alternate rate structure as one major avenue to impact customer behavior in this 
area, particularly when coupled with TDSM. Through rates that encourage pumping on off-peak hours, the overall 
electric load created by pumping can be better distributed, both beyond specific distribution circuits and 
throughout the course of a given week.  
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I. PG&E Helping to Meet State Policy Goals 
 

Table 8. Summary of Relevant Energy Efficiency Policies, Guidance, and PG&E Support 

Policy Drivers 

Guidance Given PG&E’s Policy Support 

 
SB 350 x Doubling of energy efficiency 

savings by 2030 
Market Interventions: 

Establish strategic partnerships with agricultural 
service providers to increase awareness of available 
energy efficiency programs and offerings 

x Increase outreach and education to 
contractors and agricultural support service 
providers  

x Continue to target segments with high-
growth potential 

AB 802 x Benchmarking 
x Provide financial incentives and 

assistance for High Opportunity 
Projects and Programs (HOPPs) 

Customer Interventions:  

Offer technical assistance and tools to facilitate 
project completions and improve customer 
understanding of energy use 

x Develop calculators that can account for site 
specifics and can be adjusted as the 
market/policy changes  

x Expand pump efficiency test program model 
to irrigation system evaluation and design 

x Develop targeted and specialized SEM 
offerings  

x Data access to allow customers to 
benchmark their facilities  

California 
Energy 
Efficiency 
Strategic Plan 
(CEESP) 

x Make information on efficiency 
solutions readily available to 
motivate efficiency improvements 

x Measure and report all embedded 
energy savings associated with 
irrigation and process efficiency 

x Develop benchmarking resources, 
tools, and methods specific to 
agricultural segments 

x Identify approaches to cross market 
and use resource management goals 
across programs, funding, and 
technical assistance 

x Design and launch focused program 

Customer Interventions: 

x Enable easy access to data to facilitate 
awareness of energy use 

x Develop calculators that can account for site 
specifics and can be adjusted as the 
market/policy changes 

x Expand pump efficiency test program model 
to irrigation system evaluation and design 

x Develop targeted and specialized SEM 
offerings 

Market Interventions: 

x Establish strategic partnerships with 
agricultural service providers to increase 



 

33 
 

Policy Drivers 

Guidance Given PG&E’s Policy Support 

 
for irrigation efficiency awareness of available energy efficiency 

programs and offerings 

 

J. PG&E’s Partners and Commitment to Coordination 
PG&E’s success in the agricultural sector will rely on a broad range of program administrators, regulators, 
government agencies, universities and other educational entities, market actors, and stakeholders. 

As discussed in Section G: PG&E’s Approach to Achieving Goals, PG&E’s emphasis on strategic partnerships is a key 
component to its vision for the agricultural sector.  

Program Administrators  

PG&E will collaborate with program administrators and publicly-owned utilities (POUs) to share best practices and 
lessons learned, ensure consistent messaging and program delivery, minimize gaps and program overlap, and 
coordinate implementation of statewide offerings, and local offerings that cut across multiple service territories. 
For example, customers in overlapping counties should have access to the same program offerings. 

California Public Utilities Commission (CPUC) 

PG&E will work with the CPUC and staff to assess business plan performance, and identify opportunities for 
continuous improvement. Additionally, PG&E will coordinate with Commission staff to identify and perform 
market research studies and other studies to ensure the business plans metrics are effectively evaluated.  As 
PG&E modifies existing agricultural programs, and/or develops new programs, PG&E will work in close concert 
with Commission staff to ensure that these programs are “EM&V-ready,” and meet CEESP, and other state policy 
directives. 

Government Agencies 

PG&E will maintain and/or develop new partnerships with government agencies to advance collective interests in 
the agricultural sector. PG&E will work closely with these agencies to develop, refine, and implement, where 
applicable, key intervention strategies and programmatic activities. Agencies include: 

x Water agencies and irrigation districts  
x California Department of Water Resources (DWR) 
x California Department of Food and Agriculture (CDFA) 
x United States Department of Agriculture (USDA)  

o Natural Resources Conservation Service (NRCS) 
o Rural Energy for America Program (REAP) 

Universities and Other Educational Entities  

PG&E will continue to partner with universities and other educational entities that are committed to the 
advancement of energy efficient agricultural practices such as Center for Irrigation Technology, CSU Fresno, and 
the Irrigation Training & Research Center, California Polytechnic State University (Cal Poly). Additionally, PG&E 
plans to build on its experience working directly with community colleges and other academic institutions to 
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expand its work with agricultural-focused schools, incorporating new energy efficiency offerings into the existing 
curriculum, such as the California Agricultural Irrigation Association partnership with community colleges. 

Third Party Implementers and Market Actors  

Third party program implementers have been, and will continue to be, an important delivery channel for PG&E. in 
addition, PG&E plans to continue to, and expand its work with organizations that represent key agricultural 
equipment and service providers such as irrigation companies, pump companies, specialized vendors; farm 
management services, pest control advisors, and agricultural banks. PG&E will use these relationships to bring 
new products and services to its agricultural customers, and provide enhanced training and technical support for 
key areas of focus for agricultural customers. 

Stakeholders 

PG&E will continue to engage with experts through participation in the California Energy Efficiency Coordinating 
Committee (CAEECC), and the agricultural subcommittee. PG&E will solicit stakeholder feedback input through 
the life of its Business Plan, and in the development, refinement, and modification of intervention strategies and 
programmatic activities for Implementation Plans.  

 

K. Solicitation Strategies  
TBD 
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 L. M

etrics and EM
&

V Considerations 
PG&

E proposes 12 m
etrics at the business plan-level to m

easure its custom
er interventions in the agricultural sector. These m

etrics align w
ith the overall 

priorities for this sector, w
hich include: 

x 
PG&

E w
ill save 281.7 GW

H, 18 M
W

, and 1.4 M
M

 Therm
s over the next seven-year period, w

ith average per custom
er energy use decreasing over 

tim
e.   

x 
Custom

ers w
ill take m

ore energy efficient actions, m
arket-w

ide.  
x 

Energy efficiency and energy m
anagem

ent w
ill gain greater visibility in custom

er decision m
aking. PG&

E w
ill w

ork w
ith other players in the agricultural 

m
arket to integrate energy efficiency into their offerings.  

x 
Energy savings w

ill becom
e m

ore cost effective over tim
e.  

x
       PG&

E w
ill reach a greater proportion of existing custom

ers, w
ith particular em

phasis on: 
o 

The four agricultural segm
ents w

ith the largest share of electricity and gas use: crop production, w
ineries, dairies, and greenhouses 37 

o 
Energy efficiency m

easures that also yield w
ater savings, such as advanced groundw

ater pum
ping and irrigation  

o 
Scaling offerings to continue to m

eet the needs of sm
all and m

edium
-sized agricultural operations, w

hich face greater barriers to im
plem

enting 
energy efficiency m

easures than large operations 
x 

PG&
E w

ill effectively integrate energy efficiency w
ith other dem

and-side m
anagem

ent offerings.  
 O

verall Statew
ide M

arket Effects w
ithin the Sector 

The California Energy Efficiency Strategic Plan (CEESP) envisions that energy efficiency w
ill support the long-term

 econom
ic success of California 

agriculture. W
ithin this realm

, the CEESP aim
s to guide the state tow

ard achieving significant increases in the efficiency of electricity and natural gas use in 
the agricultural sector. Recent legislation such as AB 802 further supports this goal in striving to m

ake energy consum
ption data m

ore accessible to 
custom

ers to inform
 m

ore sustainable energy choices in their daily operations. Rendering energy usage inform
ation m

ore visible should help to “elevat[e] 
energy as a business priority,” w

hich is depicted as a key challenge in the CEESP. 

In the agricultural sector− as is the case across other sectors− it is im
portant to build upon a w

ell-established baseline and m
onitor energy use over tim

e to 
observe changes in the m

arket and appropriately address both custom
er needs and state requirem

ents. For this reason, in coordination w
ith other 

California program
 adm

inistrators, PG&
E recom

m
ends state-level m

arket studies to enhance understanding of energy use in this sector. 38 Although the 

                                                           
37 Crop production accounts for 63%

 of total electricity usage in the sector, w
hile w

ineries and greenhouses together account for 67%
 of total gas usage. Crop production, 

w
ineries, dairies, and greenhouses collectively account for 86%

 of total agricultural electricity usage and 85.2%
 of agricultural gas usage (based on 2015 PG&

E custom
er 

usage data). 
38 Three agricultural studies com

pleted by N
avigant over the past three years provide useful inform

ation on program
 design and barriers for custom

ers, but offer no 
specifics on energy use. Results from

 a new
 m

arket study should include energy and dem
and data for irrigation system

s of different types, dairies, w
ineries, and 

greenhouses. 
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 next iteration of the potential study w

ill incorporate m
ore inform

ation on energy use in agriculture (to the extent that inform
ation is available), 

substantive unknow
n factors rem

ain. Several recent studies (N
avigant 2013 and 2015a; Evergreen 2016) speak to the diversity and variability of the 

agricultural sector. Notably, the persistent drought has induced significant changes in crop patterns (to less thirsty and/or m
uch higher-value crops), w

ater 
sources (m

uch m
ore groundw

ater pum
ping), and increased anxiety surrounding the future viability of farm

ing. All of these factors im
pact farm

ers’ relative 
bandw

idth and openness to em
bracing energy efficiency.  

PG&
E’s overarching goal for this sector is to elicit a reduction in energy consum

ption, w
hile continuing to support the health and econom

ic grow
th of 

agricultural custom
ers. Because the num

ber of agricultural custom
ers m

ay decline as the m
arket begins to consolidate (potentially bringing w

ith it a 
natural drop in energy dem

and), overall reduction of energy use by the sector m
ay not be a representative m

easure of agricultural program
 effectiveness. 

As such, there is a need for additional research to determ
ine appropriate m

etrics for this sector (e.g., energy use by crop acre or w
eight). In the absence of 

better m
etrics, how

ever, PG&
E plans to m

onitor both total and average energy use (participants com
pared to non-participants), as w

ell as the percentage 
of key agricultural equipm

ent m
eeting efficiency criteria.   

PG&
E further aspires to m

easure w
hat percentage of agricultural custom

ers have access to requisite tools and services that enable energy use to inform
 

operational decisions (both overall, and by key equipm
ent type). Although the exact m

ethods (i.e., through m
etering tools, energy m

anagem
ent system

s, 
energy inform

ation tools) for doing so have yet to be defined, PG&
E advocates for a statew

ide effort to m
onitor the percentage of custom

ers w
ho have 

the tools that they need to m
ake energy usage visible. These m

arket-level m
etrics are outlined in Table 9 below

. 

O
ne of PG&

E’s prim
ary roles as a program

 adm
inistrator w

ill be to harness the existing m
arket to achieve additional energy savings. W

hile m
any current 

m
arket players and partners have the ability to influence energy use w

ithin the sector, their individual roles are often narrow
 and siloed. In its program

 
adm

inistrator role, PG&
E w

ill collaborate w
ith these partners to better serve the needs of its custom

ers w
ith the end goal of reducing energy use and 

supporting California’s agricultural sector. As such, PG&
E anticipates that these m

arket-level m
etrics w

ill occur w
ith assistance from

 the larger m
arket. 
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 Table 9. Statew

ide M
arket-Level Agricultural Sector M

etrics 

Energy Efficiency Business Plans:  Sector M
etric Table - Agricultural Sector 

Ten-Year Vision 
Intervention 

Strategies 
M

arket Effect 
M

etrics 
Baseline 

M
etric 

Source 
Short-Term

 
Targets 

M
id-Term

 
Targets  

Long-Term
 Targets 

  
  

  
  

  
(1-3 years) 

(4-7 years) 
(8-10+ years) 

Agricultural custom
er 

w
ill take m

ore energy -
saving actions, and thus 
a larger percentage of 
their core energy-using 
equipm

ent w
ill m

eet 
energy efficient criteria 
 

All 
 Assistance 
from

 the larger 
m

arket* 

Percentage of 
core energy-
using 
equipm

ent 
that m

eet 
energy 
efficient 
criteria 

TBD. 
Baseline 

TBD 
based on 
forthcom

ing 
potential 

study 
and 

follow
 up 

m
arket 

assessm
e

nts of 
key 

m
easure

s w
ithin 

agricultu
ral sector 

Potential 
study findings 

U
pdate potential 

study and 
determ

ine 
w

here m
arket 

assessm
ents are 

needed 

N
/A  (but w

ill update potential study 
over this tim

efram
e) 

Periodic 
m

arket 
assessm

ents 

Additional 
m

arket 
assessm

ent of 
key m

easures to 
understand 
baseline 
efficiencies (as 
needed) 

X%
 increase 

over baseline 
by year 7 

X%
 increase over 

baseline by year 10 

Energy w
ill becom

e m
ore 

visible for agricultural 
custom

ers and 
custom

ers w
ill have the 

inform
ation to allow

 
system

s to be optim
ized 

  

Data access 
and tools 
 Technical 
assistance 
 Assistance 
from

 the larger 
m

arket 

Percentage of 
agricultural 
custom

ers 
w

ith access 
to tools and 
services that 
break dow

n 
energy use 
w

ithin 
organization 

TBD. W
ill 

need a 
baseline 
study to 
understa

nd 
external 
options 
to date, 

but 
assum

ed 
to be 
very 
sm

all 

Periodic 
evaluation 

survey-based 
effort 

Baseline study 
x%

 of 
custom

ers 
have 
inform

ation 
needed to 
optim

ize 
energy use 

x%
+ of custom

ers 
have inform

ation 
needed to optim

ize 
energy use 
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(<0.05%
) 

and only 
am

ong 
larger ag 
custom

er
s. 

*N
ote that PG&

E is one of several m
arket actors in the agricultural space. O

thers are also w
orking to m

ake energy use m
ore visible (e.g., XX) and reducing use (e.g., YY).  Because PG&

E 
typically has interactions w

ith these com
panies (see discussion below

 in the next section), assistance from
 the larger m

arket is included w
ithin the intervention strategies. 

 Direct Effects from
 PG

&
E Efforts 

PG&
E w

ill adm
inister agricultural sector program

s to advance its m
arket goals, and they w

ill also support the broader long-term
 econom

ic success of 
California agriculture. 

In addition to educating and encouraging partners to assist custom
ers in reducing their energy use, PG&

E’s suite of agricultural program
s w

ill provide 
direct savings to the sector. In total, these program

s are expected to deliver 280 GW
h of energy savings and over 1.4 M

M
 Therm

s over the next seven-
year period. 

O
ver this tim

efram
e, PG&

E w
ill also reach out to a greater percentage of agricultural custom

ers w
ith an em

phasis on four key targeted segm
ents, as w

ell 
as custom

ers in resource-constrained areas. 

Finally, PG&
E w

ill im
prove the cost effectiveness of its agricultural program

s by scaling partnerships w
ith m

arket allies, leveraging new
 sources of capital 

to finance energy efficiency changes, and helping custom
ers incorporate energy into their daily operations. 

PG&
E’s proposed sector-level m

etrics that can be tracked and m
onitored w

ith som
e frequency (i.e., m

onthly, quarterly, or annually) are depicted in Table 
10. 

 
 



 

39 
 Table 10. PG&

E-Specific Agricultural Sector Effects and M
etrics 

Energy Efficiency Business Plans:  Sector M
etric Table - Agricultural Sector 

Ten-Year Vision  
Intervention 

Strategies 
M

etrics 
Baseline (or 
Benchm

ark) 
M

etric Source 
Short-Term

 
Targets 

M
id-Term

 
Targets  

Long-Term
 

Targets 
  

  
  

  
  

(1-3 years) 
(4-7 years) 

(8-10+ years) 

The sector w
ill save over 

280 GW
h and 1.4 M

M
 

Therm
s over the next 

seven-year period, and 
even m

ore over the 10-
year cycle.  

All 
Annual energy 
savings from

 
agricultural 
custom

ers 

Benchm
ark: 

Average of 
approxim

ately 60 
GW

h/ year in 
savings from

 PG&
E 

program
s 

CPU
C evaluation activities 

and program
 tracking 

databases 

Approxim
ately 

39 GW
h/year 

and 0.2 M
M

 
Therm

s/ year 

Approxim
ately 

41 GW
h/year 

and 0.2 M
M

 
Therm

s/ year 

TBD based on 
next potential 

study and 
additional 
baseline 

research w
ith 

this sector 
Average energy use by 
individual agricultural 
custom

ers w
ill decline 

over tim
e.  

All 
Average energy 
use am

ong 
participating 
large 
agricultural 
custom

ers 
com

pared to 
average energy 
use am

ong 
sim

ilar non-
participating 
large 
agricultural 
custom

ers 

TBD 
3-year running average 
energy consum

ption for 
custom

ers from
 utility 

database, segm
ented by 

size 

3%
 w

ider 
spread 

betw
een 

participants 
and sim

ilar 
non-

participants 
year 3 

X%
 decrease 

over baseline by 
year 7 

TBD  

Average energy 
use am

ong 
sm

all and 
m

edium
 

agricultural 
custom

ers 

TBD 

3%
 decrease 

over baseline 
by year 3 

6%
 decrease 

over baseline by 
year 7 

 

Savings w
ill be m

ore 
cost effective over tim

e. 
Strategic 
partnerships 

Agricultural 
sector cost 
effectiveness 

TBD 
CPU

C-approved ex ante 
TRC calculation in im

pact 
evaluations (including 

indirect savings) 

 
 

 

A greater proportion of 
 

Proportion of 
TBD 

Program
 tracking database 
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 existing custom

ers w
ill 

install energy efficient 
equipm

ent (through 
program

s). 

Financial 
incentives 

custom
ers 

reached w
ith 

energy 
efficiency 
services 

aggregated to the sector 
level  

Large 
custom

ers 
TBD 

 
 

 

Sm
all 

custom
ers  

TBD 
 

 
 

Top four 
targeted 
segm

ents 

TBD (crop 
production; 

w
ineries; dairies; 
greenhouses) 

 
 

 

%
 in identified 

constrained 
areas 

TBD 
 

 
 

Energy w
ill becom

e 
m

ore visible for 
agricultural custom

ers, 
and custom

ers w
ill have 

better inform
ation to 

enable system
s to be 

optim
ized. 

Data access 
and tools 
 Technical 
assistance 

Custom
ers w

ith 
access to 
inform

ation 
that breaks 
dow

n energy 
use w

ithin 
organization 
through PG&

E-
supported tools 
and services  

N
ew

 intervention, 
so 0%

 currently 
served by state-
supported tools 

  

Program
 tracking database 

aggregated to the sector 
level 

Pilot efforts and 
identifying best 
tools and 
services; 5%

 of 
custom

ers 
using tools and 
services w

ithin 
3 years 

15%
 of 

custom
ers using 

tools and 
services 

TBD  

   



 

41 
 

M. EM&V Preparedness and Research Needs 
EM&V ‘Preparedness’ 

PG&E recognizes the importance of EM&V ‘preparedness,’ identifying specific data collection strategies 
early on to support internal performance analysis and program evaluations. As sector-specific programs 
and energy efficiency measures are developed to support PG&E’s agricultural business plan, PG&E will 
collaborate with CPUC staff and their evaluation consultants to ensure that appropriate data collection 
and reporting capabilities are in place to facilitate accurate evaluation. Details on data collection and 
reporting will be provided in as much detail as possible in PG&E’s Implementation Plans (IPs). EM&V 2.0 
strategies will be used wherever PG&E and CPUC evaluation teams believe these offer more accurate 
and cost-effective data collection and impact evaluation capabilities. More traditional tracking data (e.g., 
contact information, project development and technical descriptions, savings calculations) will also be 
available to support evaluation efforts. 

PG&E will regularly track and report the following agricultural sector data to apprise the CPUC and 
stakeholders of its progress, starting with monitoring and embedded evaluation efforts: 

x Monitoring and embedded evaluation efforts: These efforts will focus on sector-level spending, 
sector-level savings, participation among large and small/medium customers, participation of 
four targeted segments, participation in constrained areas, average energy use among 
participants (not adjusted) 

The variability across this sector (i.e., crop type, acreage planted, drought conditions, surface water 
allocations), which far exceeds that of other sectors, however, can significantly change the criteria for 
success. This sector historically had few prescriptive options given the extent to which conditions at 
each individual farm could affect energy savings differently. For this reason, it is important to monitor 
and report on current conditions to provide the right context for any achievements. Business plan-level 
targets may also need to shift over time. Because of this variability, implementation-level metrics may 
be even more important for the agricultural sector than other sectors so that stakeholders can better 
understand progress towards PG&E’s goals. As such, PG&E describes the potential metrics for the 
programs in this section. 

In support of the implementation plans, agricultural programs will track and report implementation 
plan-level metrics that will demonstrate achievements by intervention strategy. While precise detail on 
these metrics will only be provided in forthcoming implementation plans, PG&E broadly anticipates 
tracking the following implementation plan metrics. 

x Implementation Plan metrics (subject to change based on implementation plan content): 
o Data access 

� Percentage of customers with access to data overall, as well as broken down by 
size, four key segments, and targeted constrained areas 

o Technical assistance 
� Percentage of customers receiving technical assistance overall, as well as broken 

down by size, four key segments, and targeted constrained areas 
� Savings for same participant groups after using tool or being provided technical 

assistance (pre/post) 
o Financial incentives 

� Percentage of customers with projects overall by each type of financial offering, 
as well as broken down by size, four key segments, and targeted constrained 
areas 
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� Savings for same customer groups, by offering 
� Percentage of new and repeat customers with completed projects 

o Strategic partnerships 
� Number and type/description of each strategic partnership, including potential 

reach and type of information shared 
� Awareness of PG&E agricultural programs among agricultural partners 

o New or innovative program ideas  

 

Market Research Requirements 

PG&E has identified several overarching data gaps across the agricultural sector. These merit additional 
market research to inform PG&E’s delivery of appropriate and timely solutions to customers on their 
energy efficiency journey. 

Ultimately, the research for this sector will be contingent upon the needs of the portfolio as a whole and 
the annual research budget for this sector.39 However, PG&E believes that the following studies should 
be considered in the EM&V Research Plan to support both market metrics and PG&E program metrics: 

Studies to Support Overall Market Metrics: 

x Updated potential study (forthcoming): As previously discussed, current (and prior) potential 
studies have underestimated the energy savings potential of this sector. Moreover, the 
agricultural sector data used in the potential study is limited. The current potential study 
includes only two measure-level categories (machine drives and process refrigeration), and thus 
requires additional detail. The forthcoming Energy Division-led potential study plans to include 
more detail on the agricultural sector (e.g., lighting, HVAC, process loads, whole building). This 
update will be integral in determining optimal longer-term goals and targets for this sector.  

x Additional market assessments to understand measure-specific use in sector (needed): While 
the updated potential study will start to shed more light on the agricultural sector, PG&E 
anticipates that it will also clearly identify key information and data gaps. As such, PG&E 
anticipates the need for a more detailed study to understand energy use of various measures, 
processes, and systems within the agricultural sector. Any data collected for this effort could 
also inform the development of a “knowledge base of efficiency solutions” as described in the 
CEESP if the information is shared through a transparent agricultural database that does not 
specifically identify users. Ideally, this effort would be representative of PG&E’s agricultural 
sector, but coordinated statewide. 

x Periodic market studies to determine market effects: PG&E’s agricultural sector business plan 
calls for detailed studies within the following two distinct realms:  

o The potential study provides a market baseline for specific agricultural equipment. 
Tracking the uptake of more efficient equipment requires additional data collection and 

                                                           
39 While PG&E provides several studies in this section, the current budgets are relatively small. The 2016 budgets in 
the most recent EM&V plan show approximately $4 million for Energy Division-led impact studies and $250,000 to 
$300,000 for IOU-led process studies. These budgets cover the large commercial and industrial programs, as well 
as agricultural programs.  The CPUC, PAs, and other stakeholders will need to discuss EM&V priorities and 
determine the relative availability of budget to cover any of the studies.  
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analysis. The information on the agricultural sector should be updated twice, once by 
the end of year five and the other by the end of year nine. 

o PG&E programs will focus on making energy data more ‘visible’ to its customers. To 
track this effort, PG&E suggests performing at least three survey efforts throughout the 
next 10 years to assess the perceived ‘visibility’ of customer energy use. Results from 
the first survey will establish the baseline and be available by the end of year two. 
Results from the second survey will be available at the end of year five, with the third 
survey available at the end of year eight. In addition to these surveys, specific 
information on the number of customers using any data access tools will support 
visibility.  

Studies to Support PG&E Programs: 

x Studies to understand methods of quantifying energy savings that result indirectly from 
strategic partnerships (needed): Because much of the program effort will revolve around 
scaling strategic partnerships at all levels of the agricultural ecosystem, PG&E also anticipates a 
need for research to understand and quantify energy savings that results indirectly from 
strategic partnerships and support service providers. 

x Studies to understand and optimize metrics for the agricultural sector: Given the variability of 
energy use across the agricultural sector, energy use per acre or pound of crop may be a better 
indicator of success for growers (although wineries, dairies, and greenhouses will require 
different metrics). However, it may be prudent to discuss whether evaluation resources should 
be spent on these relatively small energy users. If appropriate, additional studies, in 
collaboration with statewide partners, are needed to better understand the best metrics for 
future market realities. 

x Studies of available and future energy information tools to determine optimal resources for 
agricultural customers: In coordination with the market assessments, or as a stand-alone study, 
PG&E also recommends conducting a study to elucidate which systems customers are using, if 
any, to understand the specific energy use within their organization. This effort should be 
coupled with a market-level investigation of the tools available to agricultural customers that 
provide access to energy use data. PG&E will coordinate this study with research conducted by 
the Emerging Technologies (ET) program. 

x Study of data access and technical assistance pilots: PG&E will be piloting new data access tools 
and broader technical assistance, and will perform at least one process evaluation of a potential 
pilot executed (assuming available funding).    
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Appendix A: Customer Data 
 
Table 11. 2015 Electric Customers: Snapshot of Usage and Average Usage by Customer Size 
 
 

 
 
 
  

Large Med Small Unkᵇ Sect. Total Large Med Small Large Med Small Sect. Totalᵈ
Electricity Usage (GWh)

Crop Production 3,273.1   909.5       192.4       (0.5)          4,374.5        74.8% 20.8% 4.4% 47.3% 13.1% 2.8% 63.2%
Wineries, Breweries, and Distilleries 617.3       110.3       12.2         0.3           740.1           83.4% 14.9% 1.7% 8.9% 1.6% 0.2% 10.7%
Dairy 574.0       60.4         2.9           0.1           637.3           90.1% 9.5% 0.5% 8.3% 0.9% 0.0% 9.2%
Support Activity / Forestry / Hunting 543.2       40.5         7.3           (0.3)          590.7           92.0% 6.9% 1.2% 7.9% 0.6% 0.1% 8.5%
Animal Production (non Dairy) 268.3       87.5         17.9         0.1           373.8           71.8% 23.4% 4.8% 3.9% 1.3% 0.3% 5.4%
Green Houses 168.6       28.4         5.2           0.3           202.5           83.3% 14.0% 2.6% 2.4% 0.4% 0.1% 2.9%

Total 5,444.5   1,236.5   238.0       0.02         6,919.0        79% 18% 3% 78.7% 17.9% 3.4% 100.0%
Customers (Number of customers)

Crop Production 25,246    22,908    24,963    914          74,031         34.1% 30.9% 33.7% 25.6% 23.3% 25.4% 74.3%
Wineries, Breweries, and Distilleries 2,215       1,982       1,322       49             5,568           39.8% 35.6% 23.7% 2.2% 2.0% 1.3% 5.6%
Dairy 3,544       1,149       484          23             5,200           68.2% 22.1% 9.3% 3.6% 1.2% 0.5% 5.3%
Support Activity / Forestry / Hunting 2,492       839          917          38             4,286           58.1% 19.6% 21.4% 2.5% 0.9% 0.9% 4.3%
Animal Production (non Dairy) 1,670       2,175       3,695       101          7,641           21.9% 28.5% 48.4% 1.7% 2.2% 3.8% 7.7%
Green Houses 581          579          533          27             1,720           33.8% 33.7% 31.0% 0.6% 0.6% 0.5% 1.7%

Total 35,748    29,632    31,914    1,152       98,446         36% 30% 32% 36.3% 30.1% 32.4% 98.8%
Average Usage (kWh per customer)

Crop Production 129,648  39,701    7,706       (502)         59,090         
Wineries, Breweries, and Distilleries 278,687  55,662    9,255       5,734       132,926       
Dairy 161,966  52,539    5,944       3,444       122,563       
Support Activity / Forestry / Hunting 217,977  48,230    7,986       (7,622)     137,820       
Animal Production (non Dairy) 160,632  40,221    4,856       1,476       48,924         
Green Houses 290,257  49,043    9,773       9,455       117,732       

Average 152,302  41,729    7,456       14             70,282         

Notes: ᵃ

ᵇ
ᶜ
ᵈ

Percent of SegmentᶜᵈCustomer By Sizeᵃ Percent of Sectorᶜ

2015 Electric Customers: Snapshot of usage and average usage by customer size

May not sum to 100% due to excluding 'Unknown' size category customers

Large: > 500 GWh or 250,000 Therms
Medium: 40 - 500 GWh or 10,000-250,000 Therms
Small: < 40 GWh or < 10,000 Therms
Unknown: Insufficent data (<12 months)
'Unknown' size category included for completeness. Represents insufficient or partial-year data
Not evaluating 'Unknown' size customers due to incompleteness of this data
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Table 12. 2015 Electric Savings Participants: Snapshot of Savings and Average Savings by 
Customer Size 
 

 

 

 

Tables for gas equivalents coming… (JTW) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Large Med Small Unkᵇ Sect. Total Large Med Small Large Med Small Sect. Totalᵈ
Electricity Savings (MWh)

Crop Production 28,488.6 7,122.1   2,053.0   345.9       38,009.5     75.0% 18.7% 5.4% 46.5% 11.6% 3.4% 61.5%
Wineries, Breweries, and Distilleries 7,412.0   565.0       73.1         46.3         8,096.3        91.5% 7.0% 0.9% 12.1% 0.9% 0.1% 13.1%
Dairy 5,956.5   743.4       55.3         -           6,755.2        88.2% 11.0% 0.8% 9.7% 1.2% 0.1% 11.0%
Support Activity / Forestry / Hunting 2,712.5   163.7       166.4       5.5           3,048.1        89.0% 5.4% 5.5% 4.4% 0.3% 0.3% 5.0%
Animal Production (non Dairy) 3,099.3   914.9       227.7       -           4,241.9        73.1% 21.6% 5.4% 5.1% 1.5% 0.4% 6.9%
Green Houses 1,033.8   69.3         -           -           1,103.2        93.7% 6.3% 0.0% 1.7% 0.1% 0.0% 1.8%

Total 48,702.7 9,578.5   2,575.4   397.66    61,254.3     80% 16% 4% 79.5% 15.6% 4.2% 99.4%
Participants (Number of Participants)

Crop Production 452          326          169          13             960               47.1% 34.0% 17.6% 29.6% 21.3% 11.1% 62.0%
Wineries, Breweries, and Distilleries 95             73             20             2               190               50.0% 38.4% 10.5% 6.2% 4.8% 1.3% 12.3%
Dairy 94             31             5               -           130               72.3% 23.8% 3.8% 6.2% 2.0% 0.3% 8.5%
Support Activity / Forestry / Hunting 60             12             11             1               84                 71.4% 14.3% 13.1% 3.9% 0.8% 0.7% 5.4%
Animal Production (non Dairy) 76             34             13             -           123               61.8% 27.6% 10.6% 5.0% 2.2% 0.9% 8.0%
Green Houses 33             8               -           -           41                 80.5% 19.5% 0.0% 2.2% 0.5% 0.0% 2.7%

Total 810          484          218          16             1,528           53% 32% 14% 53.0% 31.7% 14.3% 99.0%
Average Savings (kWh per Participant)

Crop Production 63,028    21,847    12,148    26,606    39,593         
Wineries, Breweries, and Distilleries 78,021    7,739       3,654       23,129    42,612         
Dairy 63,367    23,981    11,062    -           51,963         
Support Activity / Forestry / Hunting 45,209    13,642    15,125    5,518       36,287         
Animal Production (non Dairy) 40,780    26,909    17,514    -           34,487         
Green Houses 31,328    8,667       -           -           26,906         

Average 60,127    19,790    11,814    24,854    40,088         
Participation Rates (% Participants per Cust.)

Crop Production 1.8% 1.4% 0.7% 1.4% 1.3%
Wineries, Breweries, and Distilleries 4.3% 3.7% 1.5% 4.1% 3.4%
Dairy 2.7% 2.7% 1.0% 0.0% 2.5%
Support Activity / Forestry / Hunting 2.4% 1.4% 1.2% 2.6% 2.0%
Animal Production (non Dairy) 4.6% 1.6% 0.4% 0.0% 1.6%
Green Houses 5.7% 1.4% 0.0% 0.0% 2.4%

Average 2.3% 1.6% 0.7% 1.4% 1.6%

Notes: ᵃ

ᵇ
ᶜ
ᵈ

2015 Electric Savings and Participants: Snapshot of savings and average savings by customer size

Customer By Sizeᵃ Percent of Segmentᶜᵈ Percent of Sectorᶜ

Large: > 500 GWh or 250,000 Therms
Medium: 40 - 500 GWh or 10,000-250,000 Therms
Small: < 40 GWh or < 10,000 Therms
Unknown: Insufficent data (<12 months)
'Unknown' size category included for completeness. Represents insufficient or partial-year data
Not evaluating 'Unknown' size customers due to incompleteness of this data
May not sum to 100% due to excluding 'Unknown' size category customers
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Appendix B: Stakeholder Feedback 
 

Relevant Committee 
or Subcommittee  

 
Topic 

Issue 
Please note that not all issues 

shown below are factually 
correct or current.   

Additionally, some are 
paraphrased and others are 
verbatim depending on how 

issue came into tracking 
process. 

Page # 

Agriculture Business Plan Topic 

Regarding PG&E Agricultural 
Sector Stage 2 document, 
more context should be added 
to the information about 
agriculture’s water usage. See 
CFBF-3 [AG0297]. 

pp. 2, 6, 15, 22, 
23, 28 

Agriculture Business Plan Topic 

Reference made to switching 
crops as a water efficient 
measure is an overly- 
simplistic and overly-broad 
characterization of an issue. 
The process would run the risk 
of dictating crop choice in 
order to be eligible for 
efficiency measures.  

Crop switching 
is no longer 
referenced in 
this document.  

Agriculture Business Plan Topic 

In your presentations, I heard 
a lot of the same old stuff I 
have heard over the last 9-
years.  I would like to hear 
what are the near-term and 
longer-term activities.  What is 
the time line and reality for 
what you are proposing over 
the next five years?   

See 
Intervention 
Strategies 
beginning on p. 
18. 

Agriculture Business Plan Topic 

IOUs should address the 
cannabis energy efficiency 
issues even though it is 
awkward because it will be a 
major impact in a very short 
time.  

 pp. 17, 25 
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Appendix C: Agricultural Sector Business Plan Checklist 
 
  PG&E Agricultural Sector   
BP Page # Business Plan Guidance (Market Sector) PG&E Notes 
TBD A. Summary Table for cost effectiveness w/TRC,PAC, Emissions, Savings as 

well as budget and metrics/Portfolio and sector level metrics for regulatory 
oversight (GWh, MW, Therms, cost effectiveness, and other parameters 
where applicable), including performance metrics for non-resource 
programs.(also p.47 D.15-10-028)/ Portfolio and sector-level budgets that 
meet portfolio savings and cost effectiveness requirements (p.48 D.15-10-
028)  

TBD - will be provided as 
cost-effectiveness 
analysis is developed 

Section B, 
pp. 5-6 

B. Compare/contrast this proposal with past program cycles   

Section B, 
pp. 5-7 

C. How this proposal addresses performance issues within the sector/ 
Narrative description of changes from existing portfolio, including (1) budget 
changes; (2) program/intervention strategy changes; (3) justifications for the 
above. (from D.15-10-028, Appendix 3; included here to be consistent with 
7/5/16 discussion with ED, but is not in the sector description of the 
Appendix) 

Budget changes and 
justifications to be 
included in future drafts 

Section E, 
pp.8-13 

D. Market Characterization (Overview and market/gap & other analysis)   

Section E, 
pp. 8-13 

1. Electricity/natural gas consumption, GHG emissions, costs, etc. GHG emissions to be 
included in future drafts 

Section I, p. 
32 

2. State goals, strategies and objectives e.g. strategic plan, SB350, AB758, etc. 
and other Commission policy guidance a. Descriptions of overarching goals, 
strategies, and approaches for each sector, as well as near-, mid-, and long-
term strategic initiatives and sector-specific intervention strategies. 

Goals and strategies also 
included in Sections A, G, 
and L 

Section G 
pp. 18-28 

4. Include any EMV recommendations and how they are being 
addressed/Historical sector performance and evaluation takeaways/ Analysis 
of PA and CPUC evaluation reports for this sector within context of this 
proposal 

EM&V recommendations 
included throughout 
document; see footnotes 
and reference lists  

Section E p. 
8 

5. Customer landscape   

Section F 
pp. 15-17 

6. Major future trends in the above that are key for the PA and its customers   

Section F 
pp. 15-17 

7. Barriers to EE and other challenges to heightened EE (i.e. regulatory, 
market, data) 

Barriers also included in 
Section G 

Section G 
pp. 18-28 

E. PA’s approach to achieve goals in this sector   

Section G 
pp. 18-28 

1. Products and services, and customer service activities/Resource Program 
Strategies; Non-Resource Program Strategies; Pilot Program 
Strategies/develop new strategies to achieve the state’s energy efficiency 
goals in the future/ 

PG&E has structured its 
business plans around 
intervention strategies, 
and has provided 
examples of programs in 
each intervention 
strategy.  

Section G 
pp. 18-28; 
Section L 
pp. 25-30 

a. How does it advance goals discussed above   
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Section L 
pp. 25-30 

b. One metric or more as appropriate for each intervention strategy/PAs will 
still need to set more granular metrics than just sector-level metrics, but they 
will do so in implementation plans, not business plans. (p.53 D.15-10-028) 
Performance Metrics (Non-resource programs); Near-term (year one) 
strategic initiatives and expected outcomes; mid-term (years 2-3) strategic 
initiatives and expected outcomes; long-term (years 4-5+) strategic initiatives 
and expected outcomes/ Commission clearly states that program 
administrators “must establish up-front expectations for their activities” and 
that “business plans shall contain sector-level metrics”.  

PG&E has developed 
metrics that tract to each 
of its goals.  

  c. Projected savings/(resource programs) Near-term (year one) strategic 
initiatives and expected outcomes; mid-term (years 2-3) strategic initiatives 
and expected outcomes; long-term (years 4-5+) strategic initiatives and 
expected outcomes 

  

Section G 
pp. 18-28 

2. Description of PA’s local marketing and integration with SWMEO if 
applicable/ Marketing and Outreach: Strategies, approaches and outcomes 

Marketing tactics can be 
found throughout the 
intervention strategies.  

Section G 
pp. 18-28 

3. Whether items are near-, mid-, long-term strategic initiatives/Near-term 
(year one) strategic initiatives and expected outcomes; mid-term (years 2-3) 
strategic initiatives and expected outcomes; long-term (years 4-5+) strategic 
initiatives and expected outcomes 

Timeframes can be 
found in each of the 
intervention charts.  

Section I p. 
32 

4. Description of how each sector approach advances the goals, strategies 
and objectives of the strategic plan (p.46 D.15-10-028) 

  

Section G 
pp. 18-28 

5. Workforce Development, Education and Training: Strategies, approaches 
and outcomes 6. A description of any pilots contemplated or underway for 
each sector./ A description of any pilots contemplated or underway for the 
sector (p.46 D15-10-028)/ Describe any unique or innovative aspects of 
program not previously discussed, and describe any pilots contemplated or 
underway for the sector. (Appendix 3, D.15-10-028) 

WE&T tactics can be 
found throughout the 
intervention strategies.  

Section J pp. 
33-34 

F. Key partners (committed and/or potential)   

Section J p. 
33 

G. Program/PA Coordination: Description of which and how strategies are 
coordinated regionally among PAs and/or other demand- side options. 
(IOU/REN programs; statewide programs; coordination with other state/local 
government activities.)/ Coordination with other state agencies and 
initiatives/Description of which and how strategies are coordinated 
statewide and regionally among PAs and/or with other demand-side options; 
(p.46 and Appendix 3 D.15-10-028) 

  

Section G 
pp.18-28. 

H. Cross-Cutting Coordination: Description of how cross cutting activities are 
addressed in customer sector strategies/ Statewide Coordination and cross-
cutting efforts/Description of how cross-cutting “sectors” are addressed. 
(p.46 D.15-10-028)/Cross-Sector Coordination: Description of how cross 
cutting activities are addressed in customer sectors strategies. Include as 
applicable: i) Emerging Technologies program ii) Codes and Standards 
program iii) WE&T efforts iv) Program-specific marketing and outreach 
efforts (provide budget) – Appendix 3, D.15-10-028 

Cross-cutting strategies 
and tactics can be found 
throughout the 
intervention strategies.  

Section L 
pp. 25-30 

I. EM&V Considerations: Statement of evaluation needs “preparedness” (i.e., 
data collection strategies and internal performance analysis)/Anticipated 
study needs/Internal performance analysis/feed-through during program 
deployment/(p.47-48 and Appendix 3 of D.15-10-028) J. Demand Response 

  

N/A K. Residential Rate Reform N/A 
Section H p. 
30 

L. Integrated Demand Side Resources   

N/A M. Zero-Emission Vehicles (EVs) N/A 
N/A N. Energy Savings Assistance (Multi-family Focused) N/A 
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