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EXECUTIVE SUMMARY 

This report complies with the request from the Legislature in Assembly Bill 97 

(2017) to provide recommendations on how to increase the uptake of energy 

efficient refrigeration equipment in corner stores in San Francisco County and 

Los Angeles County. In particular, the Legislature requested that the CPUC 

consider corner stores in low-income communities that wish to provide healthy 

food products. Through this work, two categories of barriers to this stated goal 

were identified. The first barrier, which we call the demand barrier, is that the 

cost of newer, energy efficient refrigeration is prohibitive to the large majority of 

corner store owners. The second barrier, which we call the supply barrier, is the 

over-abundance of older, used, and inefficient refrigeration equipment. We 

provide the following three recommendations to overcome these two barriers: 

1) Increase current refrigeration rebate amounts for small businesses like corner 

stores in order to incentivize them to buy newer equipment. 

2) Establish a maintenance education campaign to show the financial 

benefits of proper maintenance. 

3) Establish a program for recycling used refrigeration equipment in order to 

change the corner store refrigeration fleet energy efficiency over time. 

While this report provides the requested recommendations on increasing energy 

efficiency in corner stores, this alone will not address the goal of increased 

access to healthy foods.  

Support for and expansion of healthy food programs such as Healthy Retail SF 

and the Healthy Neighborhood Market Network could help work towards both 

goals. From the energy use data we analyzed, there has been a steady decline 

in electricity consumption in stores that are involved in the Healthy Retail SF 

program. We cannot say conclusively whether or not this is the result of the store 

conversion process or some other mechanism, but even Healthy Retail SF 
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participating stores that have not participated in energy efficiency programs 

have, on average, seen a decline in their energy consumption. Additionally, 

these stores have all helped to increase access to healthy foods in low-income 

communities that would not have it otherwise. 

This report is a useful starting point for examining the complexities of corner store 

energy efficiency and healthy food access in those communities that most 

need it. In addition to our recommendations, the primary contributions of this 

report are a useful definition of “corner store” and a new methodology for 

estimating the number of corner stores in a given geography.  
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INTRODUCTION 

The California Public Utilities Commission (CPUC) has been tasked with providing 

the Legislature this report examining ways in which the percentage of corner 

stores using energy efficient refrigeration technology can be increased and 

providing recommendations towards this end. Assembly Bill (AB) 97 (2017) states: 

“Of the funds appropriated in Schedule (3), $107,000 shall be allocated to study 

the San Francisco and Los Angeles Counties’ healthy food programs’ use of 

energy efficiency programs, particularly for refrigeration measures. The Public 

Utilities Commission shall provide a report to the Legislature no later than July 1, 

2019, with recommendations for increasing the percentage of corner stores using 

energy efficient refrigeration equipment, specifically considering corner stores in 

low-income communities that wish to provide healthy food products. The study 

may include metrics for evaluating the use of energy efficiency programs by 

corner stores and the efficacy of the San Francisco and Los Angeles Counties’ 

programs in reducing corner store energy consumption.”1  

While the insights gained from this work are potentially applicable to corner 

stores more broadly, the present work is constrained geographically to the 

corner store sector in Los Angeles and San Francisco Counties, per AB 97. 

Additionally, we provide consideration for the subset of corner stores located in 

low-income communities2 that wish to provide healthy food products. We 

understand energy efficient refrigeration technologies to be those technologies 

                                                      
1 Section 2.00, Appropriation Item Number 8660-001-0462, Provision 3 of Assembly Bill 97 

(2017) 

2 We follow the definition of “low-income community” provided in Section 1.38713 (d) of 

AB-1550, which states that “‘Low-income communities’ are census tracts with median 

household incomes at or below 80 percent of the statewide median income or with 

median household incomes at or below the threshold designated as low income by the 

Department of Housing and Community Development’s list of state income limits 

adopted pursuant to Section 50093.” 



 

 
AB 97 REPORT| JULY, 2019                    9 

that are able to provide the same level of product cooling and display 

capabilities while using less energy than typical refrigeration equipment, which 

for the corner store sector generally means newer refrigeration equipment. 

This report also studies the use of energy efficiency programs, particularly 

refrigeration measures, by healthy food programs in Los Angeles and San 

Francisco Counties. We have identified these healthy food programs as Healthy 

Retail SF in San Francisco County and the Healthy Neighborhood Market 

Network, a program of the Los Angeles Food Policy Council, in Los Angeles 

County. These programs, which will be discussed in more detail below, work with 

corner store owners in their respective geographies to help increase their 

healthy food offerings. 

This report is in three sections. In section 1, we provide background information 

and outline the linkages between corner stores, food access, and energy 

efficiency. Specifically, we discuss:  

1) What corner stores are and how they are defined.  

2) Why they are important and how they function in urban foodscapes. 

3) What relationship exists between energy efficiency and healthy food 

access.  

4) What existing energy efficiency programs are applicable to the corner 

store sector.  

In section 2, we describe our analysis and data and present our findings. We 

start with a description of the data used and how it was gathered. Next, we 

explain the methods used and the motivations for using these particular 

methods. We discuss the findings from our analysis.  

In section 3, we provide recommendations for how to increase the use of 

energy efficient technologies in corner stores. We start with a discussion of 
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different possible refrigeration purchasing scenarios. We then provide a 

description of our process for developing possible recommendations, including 

the concept of the index of performance (IP) and our ranking methodology. 

Finally, we provide an in-depth discussion of our recommendations. 

 

1. CORNER STORES, HEALTHY FOOD ACCESS, AND ENERGY 

EFFICIENCY 

1.1 WHAT ARE CORNER STORES? 

Determining what constitutes a “corner store” is a difficult task.3 Reviewing the 

literature on interventions in corner stores yields a broad range of definitions. For 

example, corner stores have been defined by square footage;4 number of 

aisles5, number of employees6, number of cash registers7, type of food sold8, and 

whether or not they are independently owned9. The difference between a 

corner store and a convenience store, if there is one, is unclear. Some authors 

equate them while others distinguish them by type of ownership 

(i.e. independently owned or corporate owned). In fact, corner stores are 

known by many names which vary considerably by location: convenience 

store, bodega, deli, mini-mart, and superette are just a sample of the many 

                                                      
3 U.S. Department of Agriculture (2016), p. 10 

4 Borradaile et al. (2009); Gittelsohn, Rowan, and Gadhoke (2012) 

5 Laska et al. (2010); Borradaile et al. (2009); Lent et al. (2014) 

6 Borradaile et al. (2009); Gittelsohn, Rowan, and Gadhoke (2012) 

7 Ghirardelli, Quinn, and Foerster (2010); Borradaile et al. (2009); Lent et al. (2014) 

8 Borradaile et al. (2009); Kersten et al. (2012); Lent et al. (2014) 

9 Lent et al. (2014); Kersten et al. (2012); Gittelsohn, Rowan, and Gadhoke (2012); 

Azuma et al. (2010) 
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names used to refer to corner stores and all have been found in use in California 

through the course of the present work. Even the National Association of 

Convenience Stores (NACS) does not have a clear definition of what constitutes 

a corner or convenience store. Furthermore, as we found with this study, corner 

stores are found across a variety of North American Industry Classification 

System (NAICS) codes, making straightforward NAICS-based inquiries difficult if 

not impossible. 

We provide a definition of corner stores that borrows from those offered in the 

literature and while potentially not capturing every business everyone would 

consider a corner store, will capture most. A corner store, as we define it: 

1) Has a maximum of two cash registers open at any given time. 

2) Does not sell gasoline. 

3) Is located in a primarily residential area. 

4) Sells a variety of general “convenience” items (such as snacks, candy, soft 

drinks, alcohol, prepared foods, and tobacco and sometimes household 

items like batteries, cleaning supplies, and stationery). 

5) Is independently owned. 

6) Is small (typically less than 3,000 square feet). 

7) Has a small number of employees (typically less than 5). 

We split the above criteria for defining corner stores into two groups which we 

call primary and secondary criteria. Primary criteria are those that cannot be 

violated. If they are violated, a business can no longer be categorized as a 

corner store. Secondary characteristics are those that are likely to hold but 

which a business can violate and still be considered a corner store. Criteria (1) 

through (4) are primary criteria while (5) through (7) are secondary criteria. In 

other words, (1) through (4) are necessary but insufficient criteria for being a 
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corner store and (5) through (7) are likely but unnecessary features of a corner 

store. 

In developing a clearer picture of the corner store sector, it is helpful to look at 

examples of what are and are not corner stores. Large supermarkets, produce 

stores, gas stations, meat markets, small ethnic grocery stores, and smoke shops 

are examples of businesses that share some features of corner stores as we have 

defined them but that violate at least one of the primary features and would 

thus not be considered corner stores. For example, supermarkets are too large, 

both in square footage, number of cash registers, and number of employees, to 

be considered corner stores and they sell a variety of items well beyond 

convenience items, violating criteria (1) and (4). Likewise, a store that offers the 

same goods as a corner store but was located in an airport would not be a 

corner store because it violates criteria (3). In this report, we are focusing on 

independently-owned corner stores, though our recommendations will likely be 

effective for many similar businesses, such as small ethnic grocery stores, gas 

stations, and chain corner stores like 7-11 and Circle K. 

1.2 WHY DO CORNER STORES MATTER? 

According to the Centers for Disease Control, between 20% and 30% of 

Californians in 2016 suffered from obesity, defined as having a body mass index 

greater than or equal to 30%.10 Obesity is associated with increased risks of 

hypertension, type 2 diabetes, coronary heart disease, stroke, osteoarthritis, and 

respiratory problems as well as several cancers.11 Given that obesity is not 

randomly distributed throughout the population, with low-income, minority, and 

                                                      
10 Centers for Disease Control (2018) 

11 National Institutes of Health (1998) 
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less educated Americans showing a higher rate of obesity than other groups12, 

research starting in the early 2000s began to suggest that environmental factors 

drive obesity. For example, Morland et al.13 found that neighborhoods with more 

supermarkets (and consequently more access to healthier foods) consumed 

more fruits and vegetables and that access to healthier foods is differentiated 

by race and income14. This line of research spurred the development of the 

healthy foods movement, which emphasizes the role that environmental factors 

play in food choice and thus obesity. A subset of the healthy foods movement 

are healthy corner store initiatives. 

Corner stores have been targeted due to their role in urban and rural food 

environments. In many urban areas, and especially those with a large 

proportion of low-income or minority residents, corner stores are a primary 

source of food.15 While the term “food desert” has become synonymous with 

these urban areas, a more appropriate accepted term has become “food 

swamp” as there is food, but this food is calorie dense and nutrition poor and 

inundates healthy food choices.16 Healthy corner store programs have been 

proposed to help increase access to healthy foods like fresh fruits and 

vegetables by modifying existing corner stores to offer better foods. This Report 

focuses on two such healthy corner store programs: Healthy Retail SF and 

Healthy Neighborhood Markets Network. 

1.2.1 HEALTHY FOOD PROGRAMS 

                                                      
12 Ogden et al. (2015) 

13 Morland et al. (2002) 

14 Morland, Wing, and Rouz (2002) 

15 Borradaile et al. (2009) 

16 Cooksey-Stowers, Schwartz, and Brownell (2017) 
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1.2.1.1 HEALTHY RETAIL SF 

Healthy Retail SF is a healthy corner store program enacted in 2013 by San 

Francisco County Supervisor Eric Mar that was spurred on by grassroots activism 

in San Francisco, particularly the Tenderloin Healthy Corner Store Coalition. 

Housed in the Office of Workforce and Economic Development (OEWD) and 

operated in conjunction with the San Francisco Department of Public Health 

(SFDPH), Healthy Retail SF has worked to define healthy retail. The program works 

with participating stores to produce a “13-page Individualized Development 

Plan that outlines activities, timelines, persons responsible and budget in three 

areas: business operations, physical changes to the store, and community 

engagement and marketing.”17 

The store conversion process starts with outreach to local merchants to inform 

them of the Healthy Retail SF program. Next, an assessment is made of 

participating business’ specific needs through an examination of their finances, 

merchandising, food offerings, and operations. The IDP is then developed in 

conjunction with the business, an agreement between Healthy Retail SF and the 

business is signed, and conversion implementation begins. The final part of the 

conversion process is an evaluation of the implementation of the IDP performed 

through quarterly visits to the store by a consultant. To date, there have been 

approximately 11 stores converted in San Francisco. 

1.2.1.2 HEALTHY NEIGHBORHOOD MARKETS NETWORK 

The Los Angeles Food Policy Council (LAFPC), created by Los Angeles Mayor 

Antonio Villaraigosa in 2011, is a collective impact initiative that has the stated 

goals of reducing hunger, improving public health, increasing equity, creating 

quality jobs, stimulating local economic activity, and fostering environmental 

                                                      
17 Healthy Retail SF (n.d.) 
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stewardship.18 Unlike many city or county initiatives, food policy councils aim to 

incorporate the views and needs of stakeholders from the entirety of the food 

system, including farmers, distributors, chefs, and store owners, among others, 

and coordinate across different scales and departments in order to be effective 

in achieving their stated goals. 

The Healthy Neighborhood Market Network is a corner store program conceived 

and implemented by the LAFPC that helps corner stores transition from being 

primary contributors to Los Angeles’ food swamps to healthy foods retailers. Its 

participants are primarily small business owners, many of them immigrants, 

operating in under-served communities in Los Angeles. Healthy Neighborhood 

Market Network offers a number of free services to store owners, including skills 

building, leadership development, and business planning. Some of the training 

areas offered are store design and layout, accounting and bookkeeping, 

marketing, and energy efficiency, among several others.19 

In 2017, Heathy Neighborhood Market Network interacted with 68 small 

businesses. Twenty-eight of these stores participated in store conversions. Four 

stores underwent a complete transformation with new layouts, paint jobs, 

signage, and refrigeration with the help of financing by FreshWorks, support from 

the City and County of Los Angeles, and design work by LA Más.20 

1.3 ENERGY EFFICIENCY AND CORNER STORES 

While there are many energy efficiency programs in the State of California that 

are technically applicable to corner stores, there are several clear challenges to 

increasing energy efficiency in corner stores. In this section, we discuss these 

                                                      
18 Los Angeles Food Policy Council (2018) 

19 Los Angeles Food Policy Council (2014) 

20 Los Angeles Food Policy Council (2017) 
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energy efficiency programs, ending with a discussion of known challenges to 

participation in energy efficiency programs by corner stores. 

1.3.1 APPLICABLE ENERGY EFFICIENCY PROGRAMS 

1.3.1.1 PACIFIC GAS AND ELECTRIC 

Pacific Gas and Electric (PG&E), which services San Francisco County among 

others, has a number of energy efficiency programs applicable to corner stores, 

though only one of them, EnergySmart Grocer, focuses on refrigeration. The 

primary mechanism through which PG&E incentivizes energy efficiency 

improvements in the grocery sector is through on-bill financing coupled with 

rebates. Businesses are allowed to borrow up to $100,000 interest-free for energy 

efficiency improvements under the conditions that they: 1) have been 

operating for at least 24 months, 2) are in good standing, 3) can pay the entirety 

of the loan in 60 months, and 4) are making improvements in equipment that 

are eligible for PG&E’s rebate program. The EnergySmart Grocer program is only 

applicable to large- to medium-sized grocers with a peak demand greater than 

70 kW.21  

Additionally, there is the Energy Watch (formerly Energy Fitness) program that 

PG&E contracted with Richard Heath and Associates to administer. Energy 

Watch is a service for small- and medium-sized businesses that provides a full on-

site assessment of the businesses facilities and identifies and installs applicable 

energy efficiency measures. Finally, there is the PG&E local government 

partnership with the City and County of San Francisco, SF Energy Watch. SF 

Energy Watch has two programs applicable to small businesses like corner 

stores. Commercial Plus is a program that works with small businesses to improve 

energy efficiency through low-cost improvements to lighting, refrigeration, and 

                                                      
21 Energy Smart Grocer (2015) 
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air conditioning. The Small Business Direct Install program provides support 

services for small businesses and nonprofits from facility assessment to installation 

for energy efficiency upgrades and includes refrigeration controls.22 

1.3.1.2 SOUTHERN CALIFORNIA EDISON 

For Southern California Edison (SCE), which services most of Los Angeles County, 

the primary energy efficiency program for businesses is Energy Efficient Express 

Solutions, which all businesses in the commercial, industrial, agricultural, or 

nonprofit sectors in SCE’s service area are eligible for. To qualify for the 

incentives under this program, all new equipment must exceed mandated 

codes or industry standard practices, use less wattage if replacing older 

equipment, be fully installed and operational, and remain at the site of the 

active SCE account. Through the Energy Efficient Express Solutions program, 

eligible businesses are paid on a per-unit basis up to 100% of the cost of new 

high efficiency equipment, including refrigeration.23 Like PG&E, SCE also offers 

on-bill financing options with zero interest loans up to $100,000 that must be 

repaid within 60 months.24 

1.3.1.3 LOS ANGELES DEPARTMENT OF WATER AND POWER 

The Los Angeles Department of Water and Power (LADWP), the primary 

electricity provider for much of the City of Los Angeles, runs several energy 

efficiency programs in their service area. LADWP as a publicly-owned utility is not 

under the jurisdiction of the CPUC. LADWP provides electric service to some 

stores participating in the Heathy Neighborhood Market Network. The most 

directly applicable program for corner store owners that LADWP offers, in 

                                                      
22 SF Environment (2017) 

23 Southern California Edison (2017a) 

24 Southern California Edison (2017b) 
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partnership with SoCal Gas, is the Food Service Program. The Food Service 

Program provides financial incentives for “ovens, griddles, steam cookers, 

holding cabinets, glass and solid door refrigerators/freezers, ice makers, and 

kitchen demand ventilation controls”25 that meet required energy efficiency 

standards. Business owners interested in a rebate must purchase the equipment 

and be registered as a commercial customer with LADWP. The rebate amount 

per unit and list of qualifying equipment is available from LADWP. Additionally, 

there is no guarantee that a rebate will be granted as funds are only supplied 

until they are exhausted, and the program can end at any time. 

1.3.2 OTHER RELEVANT STATE POLICIES AND PROGRAMS 

There are at least two policies that are applicable to improving the percentage 

of corner stores using energy efficient refrigeration equipment. The first of these is 

the California FreshWorks Fund (FreshWorks). FreshWorks is “a public-private 

financing program that invests in grocery stores and other forms of healthy food 

retail and distribution in underserved communities.”26 Partners include the 

California Grocers Association, JPMorgan Chase, and the California 

Endowment, among others. FreshWorks is a program that has several linkages 

with the goals of this report. For example, the four corner stores converted into 

healthy food retailers by Healthy Neighborhood Market Network received part 

of their funding from FreshWorks. 

Another program is the California Healthy Food Financing Initiative (CHFFI) that 

was established by AB 581 in 2011. CHFFI is also a public-private partnership 

“created to increase access to healthy foods in underserved, urban, and rural 

                                                      
25 Los Angeles Department of Water and Power (2018) 

26 CA Freshworks (2018) 
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communities and inspire innovation in healthy food retailing.”27 This initiative was 

designed to use California’s already existing resources to combat food deserts.28 

However, it is not clear whether this has had any meaningful impact to date, as 

the council associated with CHFFI has not met since 201329 due to lack of 

funding. 

1.3.3 CORNER STORES AND KNOWN CHALLENGES TO ENERGY EFFICIENCY 

PROGRAM PARTICIPATION 

There are unique challenges that have prevented various utility and state 

programs, including energy efficiency programs, from reaching the corner store 

sector. A recent study of the grocery sector30 argues that low profit margins of 

1% to 3% and the complexity of refrigeration systems act as barriers to 

participation by this sector in energy efficiency programs. Additionally, this study 

found that uncertainty in the loan process and the processing timeline for on-bill 

financing initiatives, such as those offered through EnergySmart Grocer, make 

store owners reluctant to participate. 

Corner stores meet the CPUC’s definition of a hard-to-reach business, as 

outlined in Decision (D.)18-05-041. According to D.18-05-041, hard-to-reach 

businesses are those that satisfy three of the following criteria (or two criteria if 

one of the criteria is the geographic criteria):  

1) The language criterion, in which the primary language spoken is not 

English.  

                                                      
27 California State Treasurer (2018) 

28 California Department of Food and Agriculture (2011) 

29 ibid 

30 Geers et al. (2014) 
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2) The geographic criterion, in which a business exists in areas outside of the 

Los Angeles, San Francisco, San Diego, or Sacramento metropolitan 

statistical areas.  

3) The size criterion, in which a business has fewer than 10 employees (or has 

annual electric demand less than 20 kW or annual gas consumption less 

than 10,000 therms).  

4) The facility criterion, in which the facility that would be improved through 

energy efficiency programs is rented or leased by the business owner.  

Many, if not most, corner stores satisfy the language, size, and facility criteria, as 

we show below in section 2. 

Researchers from the University of California Los Angeles, found that corner store 

owners were often distrustful of interventions generally while also being 

concerned with the loss of revenues these interventions could bring about.31 

Research consultants with the Cadmus Group found that owners of businesses in 

the Michigan independent food industry, including restaurants, grocery stores, 

and convenience stores, are distrustful of government intervention and rely on 

face-to-face interactions and social networks for information.32 Finally, 

researchers from Johns Hopkins University found that Korean American store 

owners in Baltimore viewed disruptions to their business as a barrier to 

intervention (in their case, converting corner stores to healthy food retailers).33 

As can be seen from the above information, PG&E, SCE, and LADWP all have 

energy efficiency programs that are applicable to corner stores. However, given 

the current discussion, it is evident that these incentives might be unlikely to 

                                                      
31 Ortega et al. (2015) 

32 West and Dethman (2012) 

33 Song et al. (2010) 
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sway corner store owners to participate in energy efficiency programs. For 

example, with SCE’s Energy Efficient Express Solutions program, store owners 

must front the cost for equipment upgrades and apply for a rebate. We address 

these issues in more depth in our discussion in section 3.6. In section 3 we 

examine what barriers exist for the uptake of energy efficient refrigeration 

equipment by corner store owners in more detail through a discussion of our 

analysis and findings. We find that there are both demand barriers and supply 

barriers that must be addressed in order to increase the uptake of energy 

efficient refrigeration equipment in the corner store sector.  

2. ANALYSIS AND FINDINGS 

In this section, we describe the types of data gathered, datasets utilized, and 

the methodology used to analyze this data in order to: 

1) Estimate of the number of corner stores in Los Angeles County and San 

Francisco County 

2) Understand the spatial distribution of corner stores, especially as it relates 

to poverty 

3) Understand the energy use patterns of corner stores, including their 

energy consumption and participation in energy efficiency programs 

4) Understand the barriers faced by corner store owners regarding the 

purchase of energy efficient refrigeration equipment 

2.1 DATA 

We have relied on a wide variety of data for this report, including health 

inspection, spatial, energy use, interview, and survey data. Each data type 

provides insight into some aspect of the corner store sector. The publicly 

available health inspection data contains the set of all corner stores while 
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spatial data allows us to see what phenomena corner stores are co-located 

with. Energy use data provides a means to discuss sector-wide energy use and 

explore patterns of energy consumption. Interview data from corner store 

owners and subject matter experts informed our later analysis. Survey data 

helped us gain insights into the barriers faced by corner stores owners regarding 

the purchase of energy efficient refrigeration equipment and participation in 

energy efficiency programs. In this subsection, we describe the data used and 

how it was gathered. 

2.1.1 HEALTH INSPECTION DATA 

According to Section 113948(d)(1) of the California Food Retail Code (SB-144), 

convenience stores are considered grocery stores and consequently receive 

health inspections at least once a year. Therefore, though there is no agreed 

upon definition of a corner store, the entire set of corner stores in Los Angeles 

and San Francisco Counties are contained within their respective health 

inspection data sets. The observations in the data set are inspections, not 

businesses, so we filtered the data to only include unique businesses. We then 

took random samples of n = 1,000 unique health inspected businesses and 

manually coded each business as “1” if that business was a corner store or “0” if 

not after performing an in-depth internet search of the business. Due to the size 

of Los Angeles County, we split the Los Angeles health inspection data into the 

City of Los Angeles and the County of Los Angeles excluding the City of Los 

Angeles. In addition to the health inspection score, the data provide identifying 

variables such as address, owner, and inspection date, among others. 

The coding was validated by taking a small sample of health inspected 

businesses and having them coded as corner store or non-corner store by five 

different, independent coders and calculating the Fleiss’ kappa, a measure of 
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inter-rater reliability, for the codes (see APPENDIX C). We found a Fleiss’ kappa of 

0.64, considered substantial agreement.34 

Due to the sampling and coding methodology used, the businesses coded as 

corner stores act as a random sample of the population of corner stores. We 

can therefore infer from features of this sample of corner store estimates of 

population characteristics, such as energy use and surrounding poverty level. 

The small percentage of health inspected businesses that were corner stores 

required that we perform this method more than once to yield a reasonably 

sized sample (i.e. greater than n = 30) for both Los Angeles County and San 

Francisco County. Two rounds of sampling and coding yielded a corner store 

sample of n = 39 for San Francisco County and n = 82 for Los Angeles County.   

2.1.2 SPATIAL DATA 

For the geographic information system (GIS) analysis, we relied heavily on 

publicly available shapefile and demographic data from the United States 

Census Bureau. Specifically, we used 2010 American Community Survey (ACS) 5-

year Estimates by census tract and 2017 United States Census Bureau census 

tract shapefiles. The 2010 ACS was used as this is the official record of the 

decennial survey. 

We also geocoded (i.e. assigned latitude and longitude to) the businesses in the 

health inspection data to map corner stores against poverty. A review of the 

literature suggested that corner stores are more concentrated in areas with 

higher levels of poverty. We used this insight as a form of code validation for our 

coding of health inspected businesses as corner stores. 

2.1.3 INVESTOR-OWNED UTILITY ENERGY USE DATA 

                                                      
34 Landis and Koch (1977) 
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From Pacific Gas and Electric (PG&E), we received monthly energy 

consumption data for the period January 2015 to December 2017 for the 3935 

stores from our random sample of health inspection data that had been coded 

as independent corner stores in the City and County of San Francisco. This data 

also included information on whether the businesses participated in energy 

efficiency programs, monthly peak demand, how long they have been owned 

by the same owner, and their North American Industry Classification System 

(NAICS) code (see APPENDIX E). 

From Southern California Edison, we received monthly energy consumption data 

for the period January 2015 to December 2017 for the 8236 stores from our 

random sample of health inspection data that had been coded as 

independent corner stores. This data also included information on whether the 

businesses participated in energy efficiency programs, monthly peak demand, 

how long they have been owned by the same owner, and their North American 

Industry Classification System (NAICS) code. As discussed above, we were 

unable to get energy consumption data for the City of Los Angeles due to 

jurisdictional boundaries (see APPENDIX E). 

2.1.4 SURVEY DATA 

We designed and administered a 20-question survey (APPENDIX A) to a 

convenience sample of stores in Los Angeles and San Francisco. A convenience 

sample is a non-probability sampling method in which the sample inclusion 

criterion is the researcher’s access to the subject of study. This data includes 

                                                      
35 39 is the number of businesses coded as “corner store” in two samples of n = 1000 

from the San Francisco health inspection data. Some stores appeared in both samples 

and some could not be found in the energy use data. 

36 82 is the number of businesses coded as “corner store” in two samples of n = 1000 

from the Los Angeles County health inspection data. Some stores appeared in both 

samples and some could not be found in the energy data. 
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information on features of the corner store, such as how long the business has 

been in business, the number of cash registers, number of employees, and 

square footage of the store, as well as information on store owners’ willingness-

to-pay for refrigeration equipment and preferred payback period if they were to 

buy new refrigeration equipment. Due to the indefinite nature of the corner 

store sector and a lack of knowledge of the features of the population of stores, 

no claim to representativeness can be had from any sampling methodology 

regardless of sample size. Therefore, the results of the survey cannot be 

generalized to the population of corner stores. However, the survey is helpful as 

a pilot study that assesses the plausibility of claims in the literature and also 

provides preliminary insights into the corner store sector. 

2.2 METHODS AND FINDINGS 

2.2.1 DESCRIBING CORNER STORES AS A SECTOR 

2.2.1.1 ESTIMATING NUMBER OF CORNER STORES IN LOS ANGELES AND SAN FRANCISCO 

COUNTIES 

Estimating the number of corner stores in Los Angeles and San Francisco 

Counties allows us to understand the size of the corner store market and 

estimate sector-wide energy use. As discussed above, there is no clear or widely 

agreed upon definition of what constitutes a corner store so to estimate the 

number of corner stores we performed the sampling and coding of health 

inspection data described in section 2.1.1 that yielded our corner store samples. 

Businesses coded as “corner store” were further coded as “chain store” or “not 

chain store,” with chain corner stores being excluded from our analysis due to 

the very different business model of franchised chain corner stores. 

Using Wald-type confidence intervals at a 95% confidence level, we estimate 

that the proportion of health inspected businesses that are independently-

owned corner stores is between 6% and 9% for the City of Los Angeles and 5% 
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and 8% for the County of Los Angeles (excluding the City of Los Angeles). The 

City and County of San Francisco are a single entity and are considerably 

smaller than even the City of Los Angeles, much less the County of Los Angeles. 

We estimate that the proportion of health inspected businesses in the City and 

County of San Francisco that are independently-owned corner stores, again at 

a 95% confidence level, is between 2% and 4%. 

Within the Los Angeles County health inspection data, there were a total of 

39,991 unique health inspected businesses, with 11,510 of these businesses 

located in the City of Los Angeles. In the City and County of San Francisco 

health inspection data, there were 6,023 unique businesses. Given these 

numbers, the proportion estimates above yield an estimate of the number of 

independently-owned corner stores in the City of Los Angeles in the high 

hundreds (between 630 and 1,000 stores) and in the thousands (between 1,300 

and 2,200 stores) for the County of Los Angeles (again excluding the City of Los 

Angeles). The estimate of the number of independently-owned corner stores for 

the City and County of San Francisco is in the low hundreds (between 107 and 

231 stores) 

2.2.1.2 ESTIMATING ENERGY USE OF THE CORNER STORE SECTOR 

To estimate the energy use of the corner store sector in Los Angeles and San 

Francisco Counties, we used data provided on the energy use of the stores in 

the corner stores samples by PG&E and SCE to compute the mean amount of 

energy used by corner stores in their respective service areas. We deemed the 

mean the most appropriate measure of central tendency in our study due to 

the desire to understand corner stores, in aggregate, as a sector. From our 

sample of randomly selected corner stores in San Francisco, we calculated a 

mean monthly electricity use of 5,310 kWh for these stores over the 3-year period 

from January 2015 to December 2017. This yields an estimated electricity use for 
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the corner store sector in San Francisco of anywhere between 568,000 kWh and 

1.2 million kWh per month.37  

For Los Angeles County, we were unable to get energy data for the City of Los 

Angeles as it is serviced primarily by Los Angeles Water and Power (LADWP), an 

entity that is not regulated by the CPUC. However, we were able to access 

energy use data for businesses in SCE’s service area in other areas of Los 

Angeles County. From this, we computed a mean monthly energy use of 4,414 

kWh for corner stores in Los Angeles County (excluding those in the City of Los 

Angeles) over the 3-year period from January 2015 to December 2017. When 

multiplied by the estimate of the number of corner stores in Los Angeles County, 

this yields an estimated energy use for the corner store sector in Los Angeles 

County of between 6 million and 9.8 million kWh per month.  

Table 1 Corner Store Energy Consumption and Energy Efficiency Program Participation by Region 

Region 

Estimate of 

Number of 

Corner Stores 

Mean Monthly Energy 

Consumption (in kWh) 

Corner Stores 

Participating in 

Energy Efficiency 

Programs  

Los Angeles 

County 

(excluding City 

of Los Angeles) 

1,794 ± 429 4,414 32% 

San Francisco 

County 
169 ± 62 5,310 24% 

 

2.2.1.3 SPATIAL ANALYSIS OF CORNER STORES 

In order to understand the spatial distribution of corner stores, we geocoded the 

businesses in our sample of corner stores. After geocoding, we were able to 

                                                      
37 This is calculated by multiplying the average energy consumption for independent 

corner stores by the estimated number of independent corner stores. 



 

 
AB 97 REPORT| JULY, 2019                    28 

show what areas corner stores are more likely to be located in. As stated above, 

the literature on corner stores states that corner stores are located in areas with 

higher levels of poverty. To test this, we used 2010 U.S. Census Bureau data on 

poverty to create a choropleth map of poverty in California. We then mapped 

the businesses coded as corner stores over the choropleth map. The resulting 

maps can be seen in Figures 1 and 2. 
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Figure 1 Choropleth map of Los Angeles County mapping corner stores against poverty 
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Figure 2 Choropleth map of San Francisco County mapping corner stores against poverty 

A visual inspection of the maps suggests that corner stores are expected to be 

in areas with higher levels of poverty. To statistically test this, we combined the 

coded corner store data with 2016 American Community Survey 5-year 

estimates of poverty level by ZIP code. This data provides percentage estimates 

of poverty, defined as having income below the Federal poverty level for the 12 

months prior to the survey, for all people in the ZIP code. We found that corner 

stores are more likely to be located in areas with higher poverty, as the literature 

suggested (see APPENDIX D). 

2.2.2 CORNER STORE ENERGY DATA 

2.2.2.1 DESCRIPTIVE STATISTICS 
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For San Francisco, our analysis focuses only on the sample of 3838 corner stores 

that comprise our random sample of San Francisco County health inspection 

data. Table 2 summarizes energy consumption and other descriptive data of our 

San Francisco sample. 

Table 2 Descriptive Data of San Francisco County Corner Store Sample 

Descriptive Statistics 

San 

Francisco 

County Data 

Number of Stores in Sample 38 

Median Monthly Energy Consumption 4,668 kWh 

Mean Monthly Energy Consumption 5,310 kWh 

Min Monthly Energy Consumption 1,904 kWh 

Max Monthly Energy Consumption 11,111 kWh 

Number of Stores That Participated in EE 

programs (%) 9 of 38 (23.7%) 

Average length of time business had same 

owner 17 years 

As discussed above, the use of NAICS codes to categorize businesses as corner 

stores or not is unreliable due to the wide range of NAICS codes used by these 

businesses. The distribution and description of NAICS codes among corner stores 

in San Francisco County can be found in Table 3. 

Table 3 NAICS Code Count and Descriptions for San Francisco County 

Count NAICS Description 

18 
Supermarkets and other grocery 

excluding convenience stores 

8 Beer, wine, and liquor stores 

6 Grocery stores 

                                                      
38 We removed stores that were four standard deviations or more away from the mean 

with the assumption that these are miscodes. There was one store four standard 

deviations from the mean. 
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Count NAICS Description 

3 
Convenience stores excluding gas 

retailers 

1 Food and beverage stores 

1 Food services and drinking places 

For Los Angeles County, our analysis focuses only on the sample of 82 corner 

stores that comprise our random sample of Los Angeles County health 

inspection data.  Table 4 summarizes energy consumption and other descriptive 

data of our Los Angeles sample. 

Table 4 Descriptive Data of Los Angeles County Corner Store Sample 

Descriptive Statistics 

Los Angeles 

County Data 

Number of Stores in Sample 82 

Median Monthly Energy Consumption 4,071 kWh 

Mean Monthly Energy Consumption 4,414 kWh 

Min Monthly Energy Consumption 209 kWh 

Max Monthly Energy Consumption 13,442 kWh 

Number of Stores That Participated in EE 

programs (%) 26 of 82 (31.7%) 

Average length of time business had same 

owner 10 years 

The distribution and description of NAICS codes among corner stores in Los 

Angeles County can be found in Table 5. 

Table 5 NAICS Code Count and Descriptions for Los Angeles County 

Count NAICS Description 

45 Beer, wine, and liquor stores 

22 
Convenience stores excluding gas 

retailers 
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4 
Supermarkets and other grocery 

excluding convenience stores 

3 Commercial building rental or leasing 

2 Specialty food stores 

2 Tobacco stores 

1 Alcoholic beverage drinking places 

 

2.2.2.2 ANALYSIS AND DISCUSSION 

From our analysis of energy use data, there is not a significant difference in 

energy use among the different kinds of businesses coded as corner stores. That 

is, NAICS code is likely not a useful classifier for this sector as businesses that 

would be considered corner stores cut across NAICS codes. Any outreach or 

interventions operated via NAICS code are likely missing the large share of 

corner stores. 

Regarding energy efficiency program participation, PG&E and SCE (or 

contracted third parties) have been relatively successful in getting corner stores 

to participate in energy efficiency programs, with 28.9% (35 out of 127 across 

both utilities) of the corner stores from our random sample participating. 

Additionally, the length of ownership of corner stores in San Francisco and Los 

Angeles Counties suggests that ownership turnover rates in Los Angeles County 

are higher than in San Francisco, meaning that some longer-term interventions 

that focus on corner store owner’s individual decision-making might be less 

effective in Los Angeles County than San Francisco County due to the relative 

precariousness of businesses in the former. 

2.2.3 SURVEY DATA 
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2.2.3.1 DESCRIPTION 

Our 20-question survey (included in APPENDIX A) includes questions designed to 

solicit thresholds for rebate amounts, time frames for on-bill financing payback, 

and desire for offering healthier food options like fresh fruits and vegetables 

among corner store owners. Additionally, it includes questions that were 

designed to help define some features of corner stores, such as average square 

footage, age of refrigeration equipment, number of cash registers, length of 

ownership, refrigeration maintenance schedule, and language spoken by the 

store owner. 

As mentioned above, this survey was administered to a convenience sample of 

20 stores. That is, we followed no randomization process and administered the 

survey to those corner stores willing to speak with us. Corner store owners are an 

especially difficult group to reach. Over the course of this survey, we attempted 

several methods of reaching corner store owners.  

• Cold calls: Calling was the least successful, with most stores declining to 

participate once we shared our goal of seeking information. For the stores 

that did not decline, we were only able to reach the store owner once. 

• Randomly visiting sites:  We also attempted to go to stores in person. 

However, this too was mostly unsuccessful though the response rate was 

higher than calling. We encountered difficulties that we, upon discussion 

with others working with this sector, found were common. For example, it is 

very challenging to reach the store’s decision-maker, either because of 

their absence at the time of the visit or their desire to remain unknown. 

There were times where we had credible reason to believe that we were 

speaking with the store owner, but they would deny that this was true. 

Unsurprisingly, this makes the solicitation or sharing of information difficult. 



 

 
AB 97 REPORT| JULY, 2019                    35 

• Visits based on a shared contact:  We relied heavily on shared contacts to 

reach store owners due to the above difficulties. Because of the nature of 

these shared contacts, there are differences in some features of the 

survey sample relative to what one would expect of the population of 

corner stores. For example, at 50% (10 of our 20-store convenience 

sample), a much larger share of the corner stores surveyed already 

offered fresh fruits and vegetables than what would be expected from 

the literature. Additionally, 15% of store owners (3 of our 20-store 

convenience sample) own the buildings their store is in, a higher 

percentage than would be expected given property prices in San 

Francisco and Los Angeles Counties and the relatively low profit margins 

of corner stores. Lastly, more than half of stores surveyed have 

participated in energy efficiency programs (11 out of 20), much higher 

than the 20% to 30% estimated by the random samples of corner stores 

discussed in section 2.2.2. 

However, many of our findings are in line with what one would expect after 

reviewing the literature on this sector and speaking with subject matter experts. 

Table 6 provide a summary of these findings. 

Table 6  Data From Interviews with 20 Corner Stores 

INTERVIEW QUESTIONS 

Result of 

Interviews   

(n = 20) 

Describing the Store   

Average length of ownership  13 years 

Number of store owners that spoke more 

than one language 20 

Average age of refrigeration equipment 14 years 

Number of store owners that perform routine 

maintenance twice or more a year 

15 out of 

20 (75%) 

Number of store owners that perform the 

maintenance themselves 

5 out of 

20 (25%) 
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INTERVIEW QUESTIONS 

Result of 

Interviews   

(n = 20) 

Average square footage of 20 stores that 

participated in interview 

2,464 

square 

feet 

Maximum number of cash registers 2 

Average number of cash registers 1 

Average number of employees  3 

Economic Factors   

Number of stores owners that purchased 

used refrigeration equipment (%) 

15 out of 

20   (75%) 

Average cost estimate to replace 

refrigeration equipment with newer 

equipment $23,000  

Average willingness to pay for new 

refrigeration equipment $7,600  

Number of stores willing to invest in new 

refrigeration equipment 12 

Of these 12, the number of store 

owners that would need to pay for a new 

refrigeration system in 5 years of less 

10 out of 

12  

Number of stores interested in lowering their 

energy usage (%) 

18 out of 

20  (90%) 

 

2.2.3.2 ANALYSIS AND DISCUSSION 

Our goals with the survey were twofold. First, we wanted to trace some of the 

boundaries of the ill-defined corner store sector. Second, we hoped to 

understand the needs and desires of corner store owners regarding rebates, on-

bill financing, and healthy food offerings. In this subsection, we discuss the 

important findings from the survey as they relate to the latter goal in the context 

of currently existing policy. We want to reiterate, however, that this survey is not 

generalizable and acts only as a pilot study. A larger survey would need to be 
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undertaken if there is interest to gain a more robust understanding of the corner 

store sector.  

As shown above, the prevalence of used equipment in corner stores is striking. 

Furthermore, the average age of stores that had purchased new refrigeration 

equipment when they opened the store was 14 years, meaning that even if they 

did originally buy the equipment new it is likely now outdated and inefficient 

relative to current refrigeration technology standards. This finding has 

implications for the effectiveness of energy efficiency measures such as rebates 

and on-bill financing, which both apply to new equipment. This suggests that, 

even if designed and implemented perfectly, on-bill financing and rebates may 

have limited reach in this sector. 

If the averaged responses on estimates of the cost of refrigeration equipment 

and willingness-to-pay for newer refrigeration equipment are treated as a ratio, 

it suggests that surveyed store owners, on average, are willing to pay 33% of the 

cost of new refrigeration equipment. While rebate amounts are contingent on 

the type of equipment being bought, current rebates offered by IOUs are 

nowhere near 66% of the cost of new refrigeration equipment, the implied 

rebate amount.  

As discussed above, 10 out of 12 store owners in our convenience sample report 

they would need to pay for a new refrigeration system in less than 5 years for 

them to invest in a new refrigeration system. The on-bill financing loan payback 

period for both SCE and PG&E is limited to 5 years, meaning that any loans must 

be paid back in 60 months or less. To qualify, a business must be able to show 

that the savings gained from the equipment upgrade can pay for the cost of 

the equipment in 5 years or less. For a $45,000 loan39 the monthly savings would 

                                                      
39 This is a reasonable amount to pay for the purchase and installation of a new remote 

condensing unit, which can cost as much as $70,000 
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have to be $750 to qualify, an unlikely savings amount for a corner store40. The 

savings and payback period requirements of existing on-bill financing programs 

prevent most corner stores from participating. 

The above analysis and discussion sheds light on why corner stores may 

purchase older, used, and less energy efficient refrigeration equipment and 

why, as things currently stand, they are unlikely to change these purchasing 

habits. In the next section, we discuss what policy interventions have the 

potential to increase the amount of newer, more energy efficient refrigeration 

equipment in corner stores. 

3. RECOMMENDATIONS 

In this section, we provide our recommendations on how to increase the uptake 

of energy efficient refrigeration equipment among corner stores by drawing on 

insights gained through our analysis and extensive discussions with subject 

matter experts and affected stakeholders. We start with a brief discussion of the 

motivations for corner store owners to buy refrigeration equipment. This helps to 

properly frame our recommendations and provide an understanding of the 

circumstances in which these recommendations will be most effective. Next, we 

present alternative candidate solutions for decreasing energy consumption in 

corner stores, the ultimate goal of increasing the uptake of energy efficient 

refrigeration equipment among corner stores. We then provide a description of 

the concept of indices of performance, the measures by which alternative 

candidate solutions are ranked, and the methodology used in ranking 

alternatives. Finally, following an in-depth discussion of the barriers to the uptake 

of energy efficient refrigeration equipment in corner stores as they relate to 

policy alternatives, we provide our final recommendations. 

                                                      
40 This would be a 20% savings on a $3,750 bill 
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3.1 PURCHASING SCENARIOS: WHY WOULD A STORE OWNER PURCHASE 

REFRIGERATION EQUIPMENT? 

Corner store owners, who purchase refrigeration equipment, are motivated by 

one of four purchasing scenarios. First, the store owner is opening a new store. 

Second, the store owner is expanding their store by increasing their offerings and 

require more refrigeration. Third, the store owner’s current refrigeration 

equipment has broken down and needs to be replaced. Finally, the store 

owner’s energy costs are too high and they are looking to replace their current 

refrigeration equipment with more energy efficient refrigeration. 

From our investigation, the most common reason for store owners to buy new 

refrigeration equipment is because a constituent part of their current system has 

broken down. In addition to vendor-provided self-contained refrigeration units, 

many corner stores use remote condensing units which have three major 

components: a condenser, compressor, and cabinet(s). Because of this modular 

structure, if a part breaks it is not difficult to replace it with a new unit. However, 

the part must be compatible with the rest of the system, meaning that it must 

operate with an acceptable refrigerant and have the appropriate amount of 

power for the system. This compatibility issue makes it relatively easy and 

inexpensive to replace a constituent part of the refrigeration system but creates 

inertia regarding the purchase of a more energy efficient system. The store 

owners can continue to replace malfunctioning parts without ever updating 

their system to newer equipment until there is a complete breakdown of the 

system, which could take decades. Similarly, for the new store owner or the store 

owner looking to expand their offerings, used (and likely less energy efficient) 

refrigeration systems are an attractive option due to their lower short-term cost 

and their wide availability. The only group likely to invest in energy efficient 

refrigeration systems without outside intervention are those store owners whose 

energy costs are too high. 
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3.2 ALTERNATIVE CANDIDATE SOLUTIONS 

As stated above, this report focuses on the goal of increasing the uptake of 

energy efficient refrigeration equipment in corner stores in Los Angeles and San 

Francisco Counties. We understand this goal to be motivated by a desire to 

reduce energy consumption in corner stores. As such, we propose several 

alternative candidate solutions (“alternatives”) for achieving a reduction in 

energy consumption by corner stores through a consideration of how 

refrigeration equipment is procured and used by corner store owners as well 

current energy efficiency programs.  

3.2.1 ALTERNATIVE 1: LABEL EQUIPMENT WITH TRUE COST OF OWNERSHIP 

There is a large amount of variability in the true cost of ownership of refrigeration 

equipment. What is meant by true cost of ownership is the sticker price of the 

equipment in conjunction with all of the costs that are borne over the length of 

ownership of that equipment, such as energy costs, repair costs, and installation 

costs. Currently, there is no disclosure on the true cost of ownership of 

commercial refrigeration equipment. This has the effect of making used (and 

less energy efficient) refrigeration equipment more attractive due to the lower 

price tag when this equipment might cost more to own in the long run, an 

outcome that is suboptimal both for the store owner and for societal goals like a 

reduction in greenhouse gases. Therefore, a program could be developed to 

require the publication of the true cost of ownership on commercial refrigeration 

equipment. 

3.2.2 ALTERNATIVE 2: PROVIDE ENERGY USE FEEDBACK 

Most corner store owners are unaware of how much energy they are using at 

any given time and what equipment this energy use is coming from. 

Refrigeration equipment can account for up to 60% of the energy used in a 
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corner store.41 Technology exists that monitors energy use in real-time and can 

provide feedback to store owners. This information can incentivize store owners 

to invest in energy efficient refrigeration equipment or make other adjustments 

to reduce their energy consumption. 

3.2.3 ALTERNATIVE 3: RECYCLE USED REFRIGERATION EQUIPMENT 

Because of the prevalence of corner store owners buying used and less energy 

efficient refrigeration equipment, it is currently difficult to increase the average 

energy efficiency of the fleet of refrigerators in this sector without addressing the 

supply of used refrigeration equipment. A program can be established to 

require the dismantling and recycling of refrigeration equipment beyond a 

certain age or using certain kinds of refrigerant that have now been banned. 

Over time, this will increase the average energy efficiency of the fleet of 

refrigerators. 

3.2.4 ALTERNATIVE 4: MAINTENANCE EDUCATION CAMPAIGN 

Routine maintenance of refrigeration equipment is a resource that is 

underutilized in the corner store sector. A lack of maintenance can vastly 

increase the amount of energy needed to cool products. A maintenance 

education campaign, if effective, could help reduce the energy consumption 

of corner stores regardless of the age of their equipment. 

3.2.5 ALTERNATIVE 5: PURCHASE ENERGY EFFICIENT REFRIGERATION EQUIPMENT 

A clear way of reducing energy consumption in the corner store sector would 

be to buy newer, energy efficient refrigeration equipment for the store owners. 

                                                      
41 Southern California Edison (2013); Pacific Gas and Electric (2014) 
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This equipment would replace older, less energy efficient refrigeration 

equipment. 

3.2.6 ALTERNATIVE 6: MODIFIED REBATE PROGRAM 

Current refrigeration equipment rebate programs operated by PG&E and SCE 

do not specifically target corner stores. Consequently, they are not aligned with 

the needs of this sector, meaning that they are too small in value to entice 

corner store owners to buy newer, more energy efficient refrigeration 

equipment. These rebate amounts could be adjusted to properly reflect the 

needs of the corner store sector. 

3.2.7 ALTERNATIVE 7: MODIFIED ON-BILL FINANCING PROGRAM 

Current on-bill financing programs operated by IOUs do not specifically target 

corner stores. As such, they fail to meet the needs of corner store owners. On-bill 

financing relies on the assumption that the savings from newer, more energy 

efficient refrigeration equipment will be enough to pay for that equipment. 

However, for many corner store owners this is a dubious assumption. 

Furthermore, the payback period is longer than many corner store owners would 

be comfortable with. An on-bill financing program that takes into account the 

needs of more precarious small businesses can be designed to help get energy 

efficient refrigeration equipment into corner stores and reduce their energy 

consumption. 

3.2.8 ALTERNATIVE 8: BUSINESS-AS-USUAL 

The final alternative is to do nothing different from the status quo and operate 

business-as-usual. 
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3.3 INDICES OF PERFORMANCE 

An Index of Performance (IP)42 is a measure by which one assesses the 

performance of alternatives in achieving a desired goal. We rank the 

alternatives provided above using three IPs: Cost, Implementability, and 

Effectiveness (Table 7). 

Table 7 Indices of Performance and Description 

Index of Performance Description 

Cost The monetary cost of an alternative 

Implementability The ease in implementing an alternative 

Effectiveness How effective an alternative is in reducing energy 

consumption among corner stores 

Effectiveness and Implementability are IPs that should be maximized while Cost 

should be minimized. 

3.4 RANKING METHODOLOGY 

To rank the alternatives, we asked several subject matter experts, independently 

of one another, to give each alternative a score from 1 to 10 for each of the IPs. 

These scores were then averaged. This score is a reflection of how the 

alternative compares to the other alternatives on this particular IP. Additionally, 

each IP is assigned a weight that reflects the importance of this particular IP to a 

decision-maker, in this case California State legislators. For this analysis, the 

weights for the IPs are set at -1:1:1, for Cost, Implementability, and Effectiveness, 

respectively. Each alternative receives a score that is equivalent to the 

weighted average of its performance across the IPs. The alternatives are then 

                                                      
42 Gibson, Scherer, and Gibson (2007) 
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ranked by score, highest to lowest with higher scores being better. 43 The results 

of this methodology are found below in Table 5. 

3.5 RANKING RESULTS 

The results of the alternatives ranking using the methodology described in 

section 3.3 are shown below (Table 8). 

Table 8 Rankings of Policy Alternatives 

Alternative Cost Implementability Effectiveness Score Rank 

Recycling Program 

for Older 

Refrigeration 

-6.3 6.7 8.0 14.0 1 

Modified Rebate 

Program 
-5.7 7.0 6.7 13.3 2 

Feedback on 

Energy Use  
-5.3 6.3 6.7 12.8 3 

True Cost of 

Ownership Labeling 
-5.7 5.3 7.0 11.0 4 

Modified On-bill 

Financing Program  
-2.7 4.3 4.7 10.5 5 

Maintenance 

Education 

Campaign 

-6.7 6.0 6.3 9.3 6 

Business-as-usual  -7.0 5.7 4.0 4.5 7 

Purchase Energy 

Efficient 

Refrigeration 

Equipment 

-7.0 4.7 3.7 2.3 8 

 

                                                      
43 We provide with this report a simple interactive model showing how the rankings 

respond to changes in IP weights. The purpose of this ranking is to be transparent in how 

we initially analyzed alternatives and provide a means for decision-makers to input their 

own values into the model. 
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3.6 DISCUSSION: BARRIERS, ALTERNATIVES, AND RECOMMENDATIONS 

From our analysis, there are two primary barriers to the uptake of energy 

efficient refrigeration equipment in corner stores. First is the prohibitive cost of 

buying energy efficient refrigeration equipment, especially when viewed in 

relation to the energy cost savings to be had by corner store owners. The 

second barrier is the over-supply of used and less energy efficient refrigeration 

equipment. Though there are clear linkages between them, these barriers 

require different policy approaches. In this subsection, we discuss which possible 

policy solutions apply to each of these barriers. We then look at ways in which 

energy consumption could be decreased without the use of new refrigeration 

equipment. Finally, we examine other considerations, such as the links between 

energy efficient refrigeration and healthy food access and the positive and 

negative externalities that could result from the barriers being overcome. 

3.6.1 DEMAND BARRIER: PROHIBITIVE COST OF BUYING ENERGY EFFICIENT 

REFRIGERATION EQUIPMENT 

To overcome the first barrier, policies must be crafted that can influence 

individual decision-making or incentivize store owners to buy more energy 

efficient refrigeration equipment. There are at least three ways of doing this: 

provide the true cost of ownership for refrigeration equipment, provide real-time 

feedback on energy use, or increase energy efficient refrigeration rebate 

amounts for small businesses like corner stores.  

When shopping for new refrigeration equipment, store owners, like any other 

consumer, compares the sticker prices of equipment before selecting the one 

that has the best price relative to their budget. However, with refrigeration 

equipment that will likely be in service for a decade or more, sticker prices can 

often be misleading. Over the course of its useful life, a newer, more energy 

efficient refrigeration system might actually be cheaper than a used, less energy 
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efficient refrigeration system when accounting for energy, maintenance, and 

repair costs. Providing labeling that gives the true cost of ownership of a given 

piece of equipment or system could be a way to encourage the uptake of 

energy efficient refrigeration equipment in corner stores. However, there are 

three concerns with this approach. First, given the complexity and 

heterogeneity of refrigeration systems, estimates of the true cost of ownership 

could be misleading and difficult to obtain. Second, this intervention would only 

affect new refrigeration equipment, thus not allowing for comparisons between 

used and new equipment. Finally, findings in behavioral decision-making44 

suggest that an arrangement in which the upfront costs are high and the 

benefits are spread out over a future time period are unlikely to be successful. 

A purely behavioral approach is to provide store owners with real-time 

feedback on their energy use. However, this approach suffers from some of the 

same issues as true cost of ownership labeling. For example, the heterogeneity 

of refrigeration equipment makes it difficult to implement this alternative at scale 

and it is not clear whether there is an ample supply of trained labor to do so. 

There are also questions regarding a corner store owner’s ability to drastically 

change their energy consumption patterns even if they are aware of them and 

want to. Short of equipment maintenance and some relatively minor 

component upgrades (e.g. upgrading from an inefficient motor to more 

efficient motors), there are few low-cost options to reduce energy consumption 

in this sector.  

Modified on-bill financing, tailored specifically for small businesses like corner 

stores, is an approach that could help overcome the cost barrier. If there were 

longer payback periods and fewer enrollment requirements, store owners might 

be more willing to participate in this program. With modified on-bill financing, a 

                                                      
44 Kahneman and Tversky (1979) 
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benefit is received immediately, and the costs are spread into the future, a 

strategy that is more likely to be successful. However, like the other alternatives 

discussed in this subsection, modified on-bill financing will likely only impact 

those store owners purchasing new refrigeration equipment and will have no 

impact on the supply and use of older equipment. Finally, on-bill financing is 

predicated on the existence of cost savings and without proven cost savings a 

program such as this might not be feasible. 

Perhaps the most viable option is to modify rebate programs by increasing the 

amounts available to small businesses like corner stores. These stores have 

capital requirements that are very different from large grocery stores and 

rebates are simply not large enough currently to encourage corner store owners 

to upgrade their refrigeration equipment. As things stand, current rebates may 

be benefitting those who would have bought newer refrigeration equipment 

without the rebate, resulting in a loss to ratepayers. Increased rebates would be 

a cheaper alternative to buying, distributing, and installing new energy efficient 

refrigeration equipment in corner stores as each purchase would require some 

non-zero contribution from store owners. These rebates could help close the cost 

difference gap between new and used equipment and, if high enough, 

incentivize store owners to buy new refrigeration equipment who otherwise 

would not have. A modified rebate program would also be relatively easy to 

implement because rebate programs already exist meaning no new processes 

or staffing would be needed. The primary concern with a rebate program is the 

cost, but, according to subject matter expert input, its cost is lower relative to its 

effectiveness than the options discussed above. 

3.6.3 SUPPLY BARRIER: OVER-ABUNDANCE OF OLDER, USED, AND INEFFICIENT 

REFRIGERATION EQUIPMENT 

Purchasing new refrigeration equipment for corner stores, while it could 

potentially reduce energy consumption in corner stores, is the most costly and 
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difficult to implement alternative for increasing the uptake of energy efficient 

refrigeration equipment in corner stores. It also does not address the over-supply 

problem, as the equipment being replaced will go back into the used 

refrigeration market. 

In the long run, the most effective strategy for addressing the over-supply barrier 

is to require mandatory recycling of used refrigeration equipment. Over time, 

this would change the make-up of the fleet of refrigeration equipment in corner 

stores by reducing store owners’ ability to access used and less energy efficient 

refrigeration equipment. This is one of the more complex alternatives to 

implement and would require coordination among several State agencies and 

the private sector in order to operate successfully. However, if properly 

implemented, it may yield the desired goal of increasing the uptake of energy 

efficient refrigeration equipment in corner stores and reduce energy 

consumption in this sector.  

Previous work in the residential sector with refrigeration recycling through the 

Appliance Recycling Program (ARP) showed that increases in the energy 

efficiency of newer refrigerators made the ARP less cost effective over time. 

However, the refrigeration equipment used in the corner store sector is very 

different than that used in homes. As described above, corner store refrigeration 

is comprised of several pieces of equipment and can potentially last for 

decades. Additionally, the capital costs for installation of an entirely new system 

are large relative to the profit of the business. Therefore, the results of the ARP 

cannot be extrapolated to the corner store sector and a measure other than 

the traditional cost effectiveness may be needed to gauge success if the goals 

are to increase the uptake of energy efficient refrigeration equipment in corner 

stores or reduce energy consumption in corner stores.  

3.6.4 REDUCING ENERGY CONSUMPTION WITHOUT NEW REFRIGERATION 
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The primary means of reducing energy consumption without the need for new 

refrigeration equipment is through the establishment of a maintenance 

education campaign. Short of replacing or modifying equipment, proper 

maintenance is an effective way of reducing energy consumption in corner 

stores without affecting business operations. Like the rebate alternative 

discussed above, there are programs that are already in operation to which 

refrigeration maintenance could be added. Specifically, a refrigeration 

maintenance campaign would fit well with the goals of Energy Upgrade 

California45. 

3.6.5 OTHER CONSIDERATIONS 

3.6.5.1 HEALTHY FOOD ACCESS 

On its own, an increase in the uptake of energy efficient refrigeration equipment 

among corner stores will not increase access to healthy foods. In fact, the two 

goals, energy efficiency in corner stores and healthy food access in low-income 

communities, often work in opposite directions. For example, depending on 

what kinds of produce are introduced to a store, the store would likely require 

additional refrigeration units, ultimately increasing electricity consumption. The 

goal with healthy food access in corner stores is therefore to find linkages 

between healthy food access and energy efficiency. 

Support for and expansion of healthy food programs such as Healthy Retail SF 

and the Healthy Neighborhood Market Network could help work towards both 

goals. From the energy use data discussed above46, there has been a steady 

                                                      
45 Energy Upgrade California is a state initiative to help Californians save energy, reduce 

electricity grid demand, and make informed energy management choices (CPUC and 

CEC, 2018). 

46 We were unable to get energy use data for Healthy Neighborhood Market Network 

stores as they are served by LADWP. 
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decline in electricity consumption in stores that are involved in the Healthy Retail 

SF program. We cannot say conclusively whether or not this is the result of the 

store conversion process or some other mechanism, but even Healthy Retail SF 

participating stores that have not participated in energy efficiency programs 

have, on average, seen a decline in their energy consumption. Additionally, 

these stores have all helped to increase access to healthy foods in low-income 

communities that would not have it otherwise. 

As things stand, programs like Healthy Retail SF and the Healthy Neighborhood 

Market Network, while successful in increasing food access in low-income 

communities and energy efficiency in corner stores, are limited in scope. Store 

conversions are costly and come only after extensive relationship building with 

store owners. Progress towards both goals could be had by providing more 

financial support to these kinds of programs so that they can increase their 

scope. 

3.6.5.2 POSITIVE AND NEGATIVE EXTERNALITIES 

In addition to a reduction in energy consumption among corner stores, a 

positive externality of the uptake of energy efficient refrigeration equipment in 

corner stores is a reduction in the use of high global warming potential and 

ozone depleting refrigerants. Because the average age of refrigeration 

equipment in corner stores is old, it is not uncommon to find banned refrigerants 

like R22 in use. Newer refrigeration equipment uses refrigerants that, in addition 

to being more efficient, have lower global warming and ozone depletion 

potential. 

Reducing the supply of used refrigeration equipment, at the margins, is likely to 

result in a reduction in the number of corner stores, an unintended negative 

externality. Newer equipment is considerably more expensive than used 

equipment and will increase the capital costs of opening a corner store and 
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keeping a store open if there is a failure of the refrigeration system. This could be 

particularly troubling in areas where corner stores are a primary source of food, 

such as low-income communities. 

3.6.6 FINAL RECOMMENDATIONS 

Having discussed the policy alternatives, we offer the following 

recommendations: 

1) Increase current refrigeration rebate amounts for small businesses like corner 

stores in order to incentivize them to buy newer equipment 

2) Establish a maintenance education campaign to show the financial 

benefits of proper maintenance 

3) Establish a program for recycling used refrigeration equipment in order to 

change the corner store refrigeration fleet energy efficiency over time 

Together, these recommendations address both the demand and supply 

barriers to the uptake of energy efficient refrigeration equipment in the corner 

store sector. They also provide the opportunity for synergistic impacts. For 

example, the outreach on the maintenance education campaign can be used 

as a touchpoint for the discussion of rebates and vice-versa. These 

recommendations also allow for policies operating at shorter and longer time 

frames. 

CONCLUSION 

This report has investigated how to increase the uptake of energy efficient 

refrigeration equipment in corner stores in Los Angeles and San Francisco 

Counties using a wide range of data sources and data types. We have spoken 

with subject matter experts in the non-profit, public, and private sectors to 

understand how the corner store sector operates and examined the intersection 
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of healthy food access and energy efficiency. The recommendations that we 

have provided stem from this work.  

We reiterate the need for a more in-depth study of the needs of the corner store 

sector, including a larger survey sample, more detailed survey instrument, in-

depth interviews with corner store owners, and engagement with a larger 

number of subject matter experts, than was possible here given resource 

constraints. Because of the prevalence of corner stores in low-income urban 

and rural foodscapes, it is imperative that solutions be found that can increase 

healthy food access for those who most need it while helping the corner store 

sector do its part in achieving California’s environmental goals. 
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APPENDIX A: CORNER STORE SURVEY QUESTIONNAIRE 

 

Store #: _______ 

1.) How long have you owned this business?  

  

2.) Excluding yourself, how many employees work at 

this store in total? 

 1  2  3  4  5+ 

 I’m the only person who works here              

 

3.) What is the maximum number of cash registers open 

at one time? 

 1  2  3 or more  

4.) What is the square footage of this store? 

 

 

 

5.) Do you own the building this business is in?  

 Yes     No 

  

6.) If you are not the original owner of the store, did you 

know the previous owner personally as a friend, 

acquaintance, or family member? 

 

 Yes  No  N/A   

7.) How interested are you in lowering your energy 

usage? 

 1 Very uninterested 

 2 Uninterested 

 

 3 Neither interested nor uninterested 

 4 Interested 

 5 Very Interested 

 

 

 

 

8.) To your knowledge, have you been contacted by 

your energy provider to participate in energy savings 

programs? 

 Yes     No 

9.) Have you participated in energy savings programs 

through your energy provider?  

  Yes      No 

10.) Did your refrigeration system come with the store 

or did you purchase it separately or a combination of 

the two? 

 Came with store  Purchased  Combo 

  

11.) If you purchased your refrigeration system 

separately, did you buy it used or new? 

 Used      New  

N/A 

 

12.) About how old is your refrigeration system, on 

average? 

  

13.) In dollars, how much would you be willing to pay 

for a new refrigeration system? 

  

14.) In dollars, how much do you estimate it would 

take to replace your refrigeration system with a new 

refrigeration system? 

 

15.) Given your particular business needs, over what 

time period would you need to be able to pay off a 

new refrigeration system in full for you to invest in 

one? 

 I’m not willing to invest in new refrigeration 

 Less than 1 year 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 

 More than 5 years 
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16.) How often do you perform routine maintenance on 

your refrigeration equipment (e.g. cleaning the 

condenser coils, replacing gaskets, etc.)? 

 Once a month 

 Once a quarter 

 Once every 6 months 

 Once a year 

 Less than once a year 

 Almost never 

  

17.) Do you perform maintenance yourself or do you 

hire someone else, such as a contractor, to do this 

work? 

 Do it myself   Hire someone else 

  

18.) If you do the maintenance yourself, have you been 

trained in refrigeration equipment maintenance beyond 

reading equipment manuals, such as through your 

refrigeration contractor or energy provider? 

 Yes          No   N/A 

19.) If your energy costs were reduced, how interested 

would you be in offering healthier items like fresh fruits 

and vegetables? 

 1 Very uninterested 

 2 Uninterested 

 

 3 Neither interested nor uninterested 

 4 Interested 

 5 Very Interested 

 Already sell these items 

 

20.) What language do you speak at home or with your 

family and friends? 

 

  

 

 

 

 

NOTES 
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APPENDIX B: PROGRAM INFORMATION AND INFOGRAPHICS 
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APPENDIX C: INTER-RATER RELIABILITY ANALYSIS 
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APPENDIX D: INFORMATION INFORMING ANALYSIS 

 

NAICS Code Count and Descriptions for San Francisco County and Los Angeles 

County 

NAICS County Count Description 

445000 San 

Francisco 

1 Food and beverage stores 

445100 San 

Francisco 

6 Grocery stores 

445110 San 

Francisco 

18 Supermarkets and other grocery excluding 

convenience stores 

445120 San 

Francisco 

3 Convenience stores excluding gas retailers 

445310 San 

Francisco 

8 Beer, wine, and liquor stores 

722000 San 

Francisco 

1 Food services and drinking places 

None 

assigned 

San 

Francisco 

1 — 

445110 Los Angeles 4 Supermarkets and other grocery excluding 

convenience stores 

445120 Los Angeles 22 Convenience stores excluding gas retailers 

445299 Los Angeles 2 Specialty food stores 

445310 Los Angeles 45 Beer, wine, and liquor stores 

453991 Los Angeles 2 Tobacco stores 

531120 Los Angeles 1 Commercial building rental or leasing 

531128 Los Angeles 1 Commercial building rental or leasing 

531129 Los Angeles 1 Commercial building rental or leasing 

722410 Los Angeles 1 Alcoholic beverage drinking places 

None 

assigned 

Los Angeles 3 — 
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Output for regressing Poverty Level on Corner Store (Total and by county) 
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APPENDIX E: IOU DATA REQUEST METADATA 

 

Variable Name Description 

obs_num Uniquely identifying observation number 

business_name Business name 

address Address (Format: 1234 Street, City, State, ZIP)  

ee_participant Whether this business/address has participated in energy efficiency programs 

naics NAICS code of the business 

jan_2015 Energy use by this business for January 2015 

feb_2015 Energy use by this business for February 2015 

mar_2015 Energy use by this business for March 2015 

apr_2015 Energy use by this business for April 2015 

may_2015 Energy use by this business for May 2015 

jun_2015 Energy use by this business for June 2015 

jul_2015 Energy use by this business for July 2015 

aug_2015 Energy use by this business for August 2015 

sep_2015 Energy use by this business for September 2015 

oct_2015 Energy use by this business for October 2015 

nov_2015 Energy use by this business for November 2015 

dec_2015 Energy use by this business for December 2015 

jan_2016 Energy use by this business for January 2016 

feb_2016 Energy use by this business for February 2016 

mar_2016 Energy use by this business for March 2016 

apr_2016 Energy use by this business for April 2016 

may_2016 Energy use by this business for May 2016 

jun_2016 Energy use by this business for June 2016 

jul_2016 Energy use by this business for July 2016 

aug_2016 Energy use by this business for August 2016 

sep_2016 Energy use by this business for September 2016 

oct_2016 Energy use by this business for October 2016 

nov_2016 Energy use by this business for November 2016 

dec_2016 Energy use by this business for December 2016 

jan_2017 Energy use by this business for January 2017 

feb_2017 Energy use by this business for February 2017 

mar_2017 Energy use by this business for March 2017 

apr_2017 Energy use by this business for April 2017 

may_2017 Energy use by this business for May 2017 

jun_2017 Energy use by this business for June 2017 
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jul_2017 Energy use by this business for July 2017 

aug_2017 Energy use by this business for August 2017 

sep_2017 Energy use by this business for September 2017 

oct_2017 Energy use by this business for October 2017 

nov_2017 Energy use by this business for November 2017 

dec_2017 Energy use by this business for December 2017 

 

 


