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Abstract 
This study investigates the sustainability-related impacts of the Framing Hope 
program, an innovative private and nonprofit sector partnership between the 
nonprofit Good360 and The Home Depot. Specifically, this paper estimates 
the energy savings, landfill space not filled, and the energy- and land-
fill-related cost savings associated with the Good360 product philanthropy 
program with The Home Depot, illustrating that benefits accrue to both 
company and communities by linkages between environmental, socioeco-
nomic, and energy dimensions. Findings suggest that by redirecting products 
from the waste stream into usable community resources, considerable landfill 
space, costs, and energy savings were realized. Product donations can serve as 
an important platform for sustainable community development and capacity 
building. This research adds to the growing body of knowledge on environ-
mental performance, corporate giving, and cross-sector partnerships in sus-
tainable and social entrepreneurship. 
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1. Introduction 

Sustainable development and sustainability-related initiatives have become in-
creasingly important considerations for communities, organizations, and 
cross-sector collaborations [1] [2] [3] [4]. Many of these efforts involve partner-
ships between private and nonprofit organizations [5] [6]. Beyond intuitive and 
anecdotal notions of “win-win” benefits, there is a growing body of research as-
sessing the performance outcomes of these corporate/nonprofit collaborations 
for nonprofits and their clients, increasingly within the context of social entre-
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preneurship [7]-[15]. Similarly, research and community outreach addressing 
social justice and equity within ecological limits, for all stakeholders, is being in-
tegrated into “just sustainabilities” decision making perspectives [16]. 

This study examines the impact of the Framing Hope Product Donation pro-
gram for nonprofit organizations on local community sustainability. Initial work 
was conducted in a pilot phase [17] followed by subsequent analysis. As one of 
the first investigations of this type, this research specifically evaluates environ-
mental and energy dimensions of product philanthropy. To begin unpacking the 
multidimensional effects of the Framing Hope program on community sustai-
nability, three research questions were addressed: What are the landfill volume 
and tipping cost savings? What are the manufacturing energy savings? What are 
the energy consumption savings? 

2. Product Philanthropy and Corporate Social Responsibility 

Corporate philanthropy has a long and controversial history including involve-
ment of American industry titans such as Andrew Carnegie, Henry Ford, and 
J.D. Rockefeller. For example, Carnegie stressed a duty to the most beneficial 
results for the community when the more common neoclassical approach em-
phasized strict obligation to shareholders [18] [19] [20]. Corporate philanthropy 
is driven by various motives including instrumental reasons for profit maximi-
zation, political legitimacy, and altruistic efforts for social responsibility [21] 
[22] [23]. Today Carnegie’s perspective is labeled “Corporate Social Responsibil-
ity” (CSR). In its early modern incarnation, CSR was described as “the obliga-
tions of businessmen to pursue those policies, to make those decisions, or to fol-
low those lines of action which are desirable in terms of the objectives and values 
of our society” [24]. More recently, Carroll has described CSR as a pyramid: the 
foundation is economically based (i.e., be profitable); followed by legal require-
ments (obey the law); ethical responsibilities (do no harm); and ultimately at the 
apex, the philanthropic responsibility to contribute resources to the community 
[25]. In recent years, companies of all sizes and classifications have been imple-
menting CSR and related initiatives with differing motivations, approaches, and 
outcomes [26]-[32]. In particular, sustainability and shared value programs have 
been increasing; many of these programs include substantial charitable dona-
tions and intentional partnerships with nonprofit organizations [33] [34] [35] 
[36] [37]. With more than 1.5 million nonprofit organizations in the US, there 
are tremendous opportunities for robust collaborations of this sort [38] [39] 
[40]. 

2.1. Product Philanthropy as an Element of Corporate Social 
Responsibility 

Philanthropic giving is an important component of most CSR strategies. By one 
estimate, over the past forty years corporate giving has grown from $0.85 billion 
in 1971 to $14.56 billion in 2010 [41] (see Figure 1). 
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Figure 1. Estimated Trend in Corporate Giving, 1971 - 2011 (Adapted from Giving USA 
2012). 
 

A sizeable proportion of philanthropic donations are in the form of monetary 
contributions from corporations and grants and gifts made by corporate foun-
dations. At the same time, a majority of these donations take the form of non- 
cash in-kind contributions made through corporate giving programs. In-kind 
contributions characterize direct or indirect non-cash donations of pro-bono 
services or products assessed at fair market value [41]. 

Corporate product donations represent a subset of all in-kind giving, distinct 
from any other corporate gifts of time and expertise. Product donations involve 
many diverse goods such as food, pharmaceutical and health care products, 
computer equipment, and other retail products [42]. Product donation pro-
grams are becoming an increasingly popular component of corporate manage-
ment systems. As shown in Figure 2, pharmaceutical companies have been the 
largest contributors of in-kind giving in recent years, followed by computer 
equipment and information technology service companies. In fact, eight of the 
top ten corporate donors come from these two industries [43]. 

Product donations by private businesses represent an important source of 
support for nonprofits and have contributed meaningfully to the expansion of 
programs in national nonprofit organizations [44]. Despite the importance of 
corporate product donations, the value of in-kind donations has not been con-
sistently measured over time [41]. Among the top 20 corporate donors in Figure 
2, the value of product donations equaled nearly $12 billion, and product dona-
tions accounted for 81.5 percent of all corporate giving. This degree of corporate 
product philanthropy may not be typical, however. Data from 110 large compa-
nies show that while corporate giving increased 23 percent between 2007 and 
2010, product donations increased at a much faster rate and accounted for ap-
proximately 60 percent of corporate giving during this period [45] see Figure 3). 

Four factors help account for the recent increase in product donations: 1) 
Firms are replacing cash donations with product philanthropy during highly  
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Figure 2. Survey of Corporate Giving and Product Donations (Adapted from CECP, 
2011). 
 

 
Figure 3. Top 20 Corporate Donors Based on Total Cash and Product Donations 
(Adapted from Chronicle of Philanthropy, 2012). 
 
uncertain economic conditions that tend to generate excess inventory and lower 
cash balances; 2) Product donations are more visible in the long-term; 3) Prod-
uct donation is a more environmentally sustainable option over landfill disposal; 
and 4) companies can capture financial advantages from the special tax treat-
ment of product donations [46] (Figure 4). 

2.2. An Example of Corporate Product Philanthropy: Framing 
Hope 

Started in 2008, Framing Hope is a collaboration between The Home Depot, The 
Home Depot Foundation, Good360 (the nation’s largest nonprofit specializing 
in product donations), and local nonprofit organizations. In 2010, Good360  
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Figure 4. Framing Hope Program Locations in the United States. 
 
handled more than $350 million in product donations from dozens of corporate 
partners. Through Framing Hope, The Home Depot stores are matched with 
nonprofits in their given communities. The nonprofits must be 501(c) (3) or-
ganizations and are required to go through an application and screening process 
to determine their eligibility. The nonprofit organizations must agree to use the 
products for charitable purposes and not sell, trade, barter, or auction any of the 
donations in accordance with Federal Tax Code 170(e)3, using the products only 
to help the poor, the sick, and children. The nonprofit organizations must pro-
vide support in housing/homelessness, youth/senior housing, civic/cultural is-
sues, community re-building, revitalization, renovation or other similar projects 
[47]. In engaging in the partnership, the nonprofits must be willing to accept the 
products donated by the stores on a weekly basis. Depending on the particular 
store’s retail activities and inventory, the products can range widely from week 
to week. One week the items may include bathroom fixtures, hammers, and an 
assortment of rugs; the following week, products may be doors, windows, and 
lumber. Guidance information and training are offered to help nonprofit organ-
izations make use of and share items. 

Based on initial success, the program was expanded in 2009 to offer more op-
portunities for smaller nonprofit organizations to participate that might not 
have the staff and infrastructure capacity to support the weekly pickups, storage, 
and use of all donated products. Therefore, the program launched the Framing 
Hope Warehouse Strategy in larger communities with higher volume to connect 
The Home Depot stores, large nonprofit organizations with the logistical capa-
bility to redistribute the products, and smaller nonprofit organizations. By the 
end of 2012, Good360 had matched The Home Depot stores in over 1000 com-
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munities with more than 1200 local nonprofit organizations to receive product 
donations [47]. Through these partnerships, The Home Depot had donated 
more than 10 million items with a fair market value of $150 million to nonprofit 
social service organizations in local communities. 

3. Assessing the Effects from Corporate Product  
Philanthropy 

Product donations through Framing Hope are a central element of The Home 
Depot’s corporate philanthropy and CSR strategies. In addition, product dona-
tions like those made through Framing Hope embody the “triple bottom line” 
perspective on corporate sustainability efforts in that they may benefit compa-
nies, strengthen local communities, and protect and improve the quality of the 
environment. Despite the magnitude of product donations and their potential to 
impact each element of the “triple bottom line,” there has been virtually no effort 
to evaluate the sustainability-related benefits of product donations for compa-
nies, communities, or the environment. Furthermore, because the Framing 
Hope program represents one company partnering with many nonprofit organ-
izations, it offers a uniquely specific and central source of data that enable a 
quantitative evaluation of these sustainability-related benefits of the program. 

3.1. Effects for Companies 

The analysis of the business case for the Framing Hope program suggests that 
in-kind philanthropy is a prudent process that can benefit both the corporation 
and civil society including recipient nonprofit organizations [46]. Product dona-
tions are generally more financially beneficial than cash donations because of the 
special IRS tax deduction pursuant to Tax Code δ170(e)(3). Beyond financial 
grounds, there are other advantages to product donations over cash donations 
such as targeted visibility because of the direct pathway to end users rather than 
being used to cover administrative expenses by nonprofits, a concern evaluated 
by charity-rating groups like Charity Watch [43]. Other benefits are derived 
from the relative transaction simplicity for both companies and their nonprofit 
partners. 

Strategic product donation programs can enhance corporate image by “sig-
naling” to stakeholders and complementing advertising and marketing efforts. 
With a strong public image, employees can demonstrate stronger commitment 
and trust [33] [48]. Product donation programs can attract new talent, custom-
ers, and investors as consumers are demanding more product philanthropy and 
social purpose [49]. Moreover, these ventures can support a business friendly 
environment by establishing legitimacy with stakeholders including regulatory 
agencies and local governments which tend to grant greater latitude to firms 
with such socially responsible programs [46] [50]. Another set of key relation-
ships in product donation collaborations are those with intermediary nonprofits 
such as Good360 and the National Association for the Exchange of Industrial 
Resources (NAEIR). Intermediaries, with their extensive logistical and charity 
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networks, can provide cost advantages through assistance in matching, lowering 
administrative costs, simplifying logistics, ensuring brand security, and gaining 
positive media coverage. Generally, it is recommended that corporations re-
search individual intermediaries carefully before engaging in partnerships to ex-
plore potential organizational compatibility and mission fit. 

3.2. Effects for Communities 

A survey and follow-up evaluation of the Framing Hope effects on organization-
al partners estimated that over 450,000 households benefitted from the program 
with a multimillion dollar value of received products [34]. The study found that 
over 60% of nonprofits share the donated products with other organizations. 
Challenges were noted with participating charity capacity such as excess inven-
tory, transportation, storage, and lack of performance measures. Many nonprof-
its were able to leverage product donations to start new programs, expand ser-
vices, and obtain additional funding by using the products as a match for grant 
requirements. Another key finding included in Gazley and Abner [33] (relates to 
the need for improving corporate communications of program objectives with 
local stores and improving training of employees to support those goals. Local 
context matters, as Paarlberg and Meinhold [51] have found with the United 
Way’s nationwide Community Impact program; there can be significant varia-
tion in implementation and allocation practices at the community level driven 
by local logics. Further research on the complex nexus between organizational 
capacity and performance outcomes in the context of product philanthropy re-
mains an important area of investigation. 

According to the Consumer Expenditure Survey [52], people in lower eco-
nomic groups spend a significantly higher percentage of their income on ex-
penditure categories such as energy and utilities, housekeeping supplies, and 
household furnishings, areas directly related to products donated through the 
Framing Hope Program. Even small corporate donations can contribute subs-
tantively to household budgets. With almost no information in the research lite-
rature on the effects of product donations on meeting the needs of families and 
individual end users, Seefeldt and Abner [52] conducted a pilot case study to 
gather baseline data. The researchers noted the complexities in identifying, 
coordinating, and conducting interviews of Framing Hope end users. Their brief 
analysis addressed recipients as both organizations and individuals. For the 
nonprofits, donated products facilitated less dependence on financial donations 
and streamlined completion of service projects. For low-income individual end 
users, product philanthropy fostered self-sufficiency, provided higher quality 
products than thrift stores, and enhanced community life through empower-
ment for home improvements and social interactions at the neighborhood level 
[52]. This research suggests that while most scholarly efforts have focused on top 
down processes and estimated effects, empirical studies of actual stakeholders 
are needed to improve metrics of program impacts and performance dimen-
sions. 
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3.3. Effects on the Environment 

In evaluating the impacts from the sustainability triple bottom line, the final 
perspective, environmental outcomes, remained unknown. This paper begins to 
address the data gap. The remainder of this paper presents the three approaches 
used to quantify the sustainability-related benefits of the Framing Hope pro-
gram, focusing particularly on environmental and social benefits. The two envi-
ronmental benefits considered include landfill space preserved by not putting 
the reused products in landfills and the energy saved both in manufacturing the 
reused materials and energy saved by the receiving community, assuming that 
these products either replaced less energy efficient models or enabled behavioral 
energy savings. Cost savings associated with reduced landfill tipping fees and the 
cost of energy produced are also quantified. The paper concludes with a discus-
sion of the results, placing this analysis within the context of the social entrepre-
neurship and social capitalism literature that uses a Blended Value approach to 
quantifying the social impacts of philanthropy and social entrepreneurship. 

4. Measuring the Environmental Benefits of Framing Hope 
4.1. Research Goals and Guiding Questions 

The goal for this work was to assess the environmental and related social bene-
fits gained by removing the donated Home Depot products from the waste 
stream and facilitating their reuse by donating them to nonprofits (for commu-
nity redistribution) through the Framing Hope program. 

Three questions guided this research: 1) How much volume is saved in land-
fills and what is the cost saved? 2) What is the embodied energy saved for prod-
ucts not manufactured? 3) How much energy are consumers saving by using the 
donated products that are designated energy efficient? 

4.2. Data Sources, Verification, and Processing 

Data were provided by Good360 and The Home Depot. The Home Depot has 
the SKU (stock keeping unit as unique identifier) of each donated product and 
through its Framing Hope web portal, allows integrated tracking, reporting, and 
verification functions to be performed. Data on donated products from February 
1, 2008 through May 31, 2010 were evaluated. During this period, nearly 4.7 mil-
lion products were donated representing 57,341 SKUs, worth approximately 
$64.7 million. Additionally, The Home Depot provided information on the di-
mension and weight of some products, although only 51.2 percent were reported 
in the data. The Home Depot also provided information on the make and model 
for certain products with energy usage value; however, only not all products had 
this information available. Finally, The Home Depot also provided their three 
tiered classification system for SKUs to assist with identifying products. After 
merging the two datasets, The Home Depot datasets were checked to ensure that 
there were no SKUs with inconsistent information (for example, lumber that was 
donated in different lengths). 
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4.3. Quantifying the Environmental Benefits of Donated Products 

In 2010, Americans generated nearly 250 million tons of municipal solid waste 
with roughly 35 to 45 percent coming from commercial and institutional sources 
[53]. Approximately 136 million tons of waste (54.2 percent of total) was dis-
posed of in landfills in 2010, down from nearly 89 percent of waste generated in 
1980. Before the Framing Hope program was established in 2008, most of the 
returned, unsold, displayed, overstocked, and discontinued products ended up 
in local landfills. Many of the products donated through Framing Hope are 
building supplies and materials, plumbing products, assorted household and 
cleaning items. These types of products are often used for construction and re-
novation activities, and result in construction and demolition (C & D) debris—a 
type of solid waste that tends to be larger and is particularly disparate in form, 
physical characteristics, and materials [54]. Construction and demolition debris 
is state rather than federally regulated. The state programs vary widely in terms 
of legal definitions and management requirements [55] [56]. Organizations such 
as the U.S. Agency for Toxic Substances and Disease Registry (ATSDR) and fed-
eral, state, and local partners have noted community health and worker safety 
concerns with C&D landfills including those derived from the generation of hy-
drogen sulfide emissions associated with the decomposition of gypsum drywall 
and organic debris [57] [58] [59]. 

The nearly 14 tons of items donated through the Framing Hope program 
represent an important opportunity for product philanthropy. By shifting these 
products from waste streams into useful product resources, community sustai-
nability can be improved in multiple ways. As an initial quantitative estimation 
of the sustainability impact of diverting these products, we quantified preserved 
landfill space (a community benefit), the cost savings associated with not putting 
these products in landfills (a business benefit), the energy embodied in these 
products through the manufacturing process (a global benefit), and the energy 
saved as well as the cost of energy saved by the receiving community members 
who were given energy efficient (USEPA Energy Star program) appliances and 
other materials that either replaced less energy efficient appliances or products 
or encouraged energy saving behaviors (e.g., using a fan; a community benefit). 

1) Question #1a: How Much Volume Is Saved in Landfills by Removing the 
Donated Products from the Waste Stream? 

Like many retail stores, The Home Depot disposed of much of its excess in-
ventory as solid waste. This practice contributed to the disposal of new and use-
able products, consumption of valuable landfill space, and resulted in financial 
expenditures for waste management, fees, and future liability. The Framing 
Hope program provides a distinct, more sustainable alternative to disposal of 
these unwanted products. 

The Home Depot database included data on relevant product characteristics 
including quantity, weight, and dimensions. Complete product information in-
cluding dimensions, needed to estimate volume, and weight were available for 
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only about half of the donated products. To fill in the gaps, the 57,341 products 
were sorted into 23 categories based on key material types (see Table 1). Within 
each of the individual categories, based on known weights, volumes, and quanti-
ties, average values and total values for the categories were calculated. Missing 
dimensions and weight values were estimated based on the averages for similar 
products. 

Four assumptions were made about the data. 1) All products were indeed di-
verted from landfills. 2) Product SKUs were unique identifiers for products. 3) 
The product categories accurately classify individual items. 4) The reference data 
for each category was representative enough to fill in missing values of weight 
and volume. Using these assumptions, the total weight for the donated products 
was estimated to be 13,913 tons. 

To calculate the total landfill volume of donations, the actual expected landfill 
volume had to be estimated from the volume calculated from the product di-
mensions. Most products are compacted before being put into landfills [60] [61]  

 
Table 1. Product Categories and Number of Stock Keeping Units (SKUs). 

Category # Category Name Number of SKUs 

1 Additives & Adhesions 209 

2 Batteries 90 

3 Cement Based Products 252 

4 Ceramic Materials 2127 

5 Construction Chemicals 421 

6 Construction Materials 451 

7 Construction Natural Materials 517 

8 Electrical & Electronic Products 9705 

9 Electrical Cables & Wires 654 

10 Fiberglass 424 

11 Glass Products 667 

12 Metal Plastic Products 3464 

13 Metal Plastic Wood Products 1498 

14 Metal Products 18,552 

15 Metal Rubber Products 305 

16 Natural Products 2622 

17 Organic Products 1498 

18 Paints 62 

19 Paper Cardboard Products 282 

20 Plastic Products 6402 

21 Rubber Products 562 

22 Wood Furniture 2202 

23 Wood Products 4375 
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[62]. To determine the landfill volume saved, a final post-compression landfill 
volume had to be calculated, based on the ratio between the pre-compaction 
density (157 lbs/yd3) and the target post-compaction density (700 lbs/yd3; a value 
provided by a Republic Services representative in Indiana). The estimated com-
pression ratio used (1:4.456) was then applied to the initial volume using the 
following equation: 

Total Volume Reduced = Total Volume of Products * Compression Ratio 
(Equation (1)) 

The total initial volume for the donated products was estimated to be 
4,782,820 ft3. The estimated reduction in volume of landfill space was deter-
mined to be 1,073,271 ft3 or 39,751 yd3. 

2) Question #1b: What Is the Cost Saved By Not Putting These Products in 
Landfills? Tipping costs are dependent on weight. To arrive at total tipping costs 
saved by Framing Hope, the total product weight was multiplied by the per-ton 
tipping cost ($43.99 per ton, reported by Republic Services) per the following 
equation: 

Total Cost Savings = Total Weight of Products * Tipping Fee (Equation (2)) 
Using the average tipping fee of $43.99/ton, and the total calculated weight of 

13,913 tons, the total tipping fee cost savings was $612,023. 
A second calculation method used to enhance the accuracy of our results in-

tegrated more micro-level information, including geospatial data. Specifically, 
the physical location of individual Home Depot stores and their community 
nonprofit partners that participated in the program were used to estimate loca-
tion specific cost savings. Hierarchical aggregation was employed for the do-
nated product information (weight and volume data) at each store location and 
across each state. The actual tipping fees (averaged across surveyed locations) for 
each state were identified [63] and used to calculate total cost savings at the state 
level. In addition, a more current typical average compaction target density of 
1200 lbs/yd3 (used for C&D waste and roughly 70% higher than the initial densi-
ty identified by Republic Services in Indiana) was used [64] to calculate the land-
fill volume effectively offset. Table 2 summarizes the state level results. These 
yielded overall cost savings of $559,645 and volume savings of 626,075 ft3 or 
21,188 yd3. 

3) Question #2: What Is the Energy Saved for Products Reused? 
Recovering Energy Embodied in Product Donations 
Another important measure of the impact of the Framing Hope program in-

volves accounting for the total sum of lifecycle energy flows required to produce 
the donated products. When products are used and consumed, on a fundamen-
tal level energy is being transformed and used. Energy analysis is an attempt to 
estimate how much energy is required to provide goods and services. A key as-
pect of energy analysis is determining the embodied energy which is the total 
(direct and indirect) energy required for the production of economic or envi-
ronmental goods and services [64]. 
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Table 2. Tipping Fees, Weights, and Volumes of Donated Products for Each State. 

State 
Tipping Fee 

($/Ton) 
Weight 

(lbs) 
Volume 

(in3) 
Total Cost 

($) 

AK 43.83 4.90E+04 1.28E+07 1073 

AL 25 3.28E+05 9.60E+07 4095 

AR 35 1.35E+05 3.92E+07 2360 

AZ 29.24 4.75E+05 1.41E+08 6944 

CA 43.83 2.34E+06 8.81E+08 51331 

CO 30.47 1.87E+05 5.28E+07 2851 

CT 63 1.37E+05 4.01E+07 4328 

DC 55.45 2.61E+04 8.10E+06 724 

DE 58.9 4.48E+04 9.72E+06 1319 

FL 37 2.66E+06 6.86E+08 49,139 

GA 34.92 2.74E+06 8.37E+08 47,771 

HI 43.83 8.48E+04 1.67E+07 1859 

IA 40.71 5.24E+04 1.23E+07 1066 

ID 46.16 1.20E+04 3.78E+06 278 

IL 35.5 8.23E+05 2.56E+08 14,606 

IN 29.57 5.06E+05 1.50E+08 7476 

KS 30 1.76E+05 5.00E+07 2640 

KY 29.21 3.17E+05 8.25E+07 4632 

LA 46 2.29E+05 6.16E+07 5278 

MA 72 4.76E+05 1.23E+08 17,144 

MD 52 1.73E+06 5.48E+08 45,051 

ME 60 6.30E+04 1.81E+07 1891 

MI 34.7 1.10E+06 2.99E+08 19,121 

MN 50 2.30E+05 6.38E+07 5756 

MO 33.73 2.93E+05 8.51E+07 4942 

MS 25 9.94E+04 3.45E+07 1242 

MT 42 3.04E+04 7.67E+06 639 

NC 35 3.87E+05 9.70E+07 6773 

ND 34 4.05E+03 8.72E+05 69 

NE 39.14 1.15E+05 2.94E+07 2259 

NH 77 4.20E+04 1.01E+07 1618 

NJ 68 5.23E+05 1.38E+08 17767 

NM 28 1.90E+05 3.99E+07 2663 

NV 35 9.56E+03 2.53E+06 167 

NY 44.69 2.15E+06 6.31E+08 47998 

OH 32 2.08E+06 6.47E+08 33221 
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Continued 

OK 18.5 1.63E+05 3.13E+07 1506 

OR 35 5.91E+05 2.00E+08 10,339 

PA 48.37 2.29E+06 6.68E+08 55,404 

RI 52 5.04E+04 1.46E+07 1309 

SC 35 2.59E+05 6.76E+07 4532 

SD 39.5 6.71E+04 1.67E+07 1326 

TN 34 7.50E+05 2.16E+08 12,748 

TX 27.8 9.89E+05 2.69E+08 13,745 

UT 37.82 1.67E+05 5.15E+07 3161 

VA 40.35 6.89E+05 2.40E+08 13,903 

VT 96 5.19E+03 1.21E+06 249 

WA 52.65 4.85E+05 1.47E+08 12,758 

WI 42.5 3.59E+05 9.77E+07 7635 

WV 45.18 8.17E+04 2.27E+07 1847 

WY 55 3.97E+04 1.11E+07 1091 

Totals 
 

2.78E+07 8.27E+09 559,645 

 
4) The Input-Output Analysis Approach to Life Cycle Assessment 
Because of the significant amount and diverse variety of products donated, 

measuring the embodied energy presented a formidable research challenge. Af-
ter review of the lifecycle assessment literature including ISO 14040 and 14044 
standards, we realized that the scope of this effort was unprecedented [65] [66] 
[67]. With the wide range of products and materials, conventional Life Cycle 
Assessment (LCA) processes were not deemed feasible. Therefore, a streamlined, 
four- step methodology was developed. This incorporates the estimation ap-
proach for products [68]. 

First, information on the embodied energy coefficients for primary raw mate-
rials and finished products was compiled, when available. The embodied energy 
coefficient was not available for most of the donated products. Since the prod-
ucts were composed of primary raw materials that went through a series of 
manufacturing processes, the bills of materials and the manufacturing processes 
for sampled products were collected from the product manufacturer’s websites, 
and patent documents. Environmental Product Declarations and Climate Dec-
larations, documents published by manufacturers from Europe and Japan for the 
users to make purchase decisions based on the environmental performance of 
the product, provided information on electric power, fossil fuel, and water; 
emissions into air and water; usage and maintenance phase energy and material 
consumption; and CO2 emissions at production, usage and disposal phases [69]. 
The literature provided information on manufacturing processes including con-
ventional metal manufacturing processes like machining, milling, grinding, 
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casting, forging, and other processes in plastic, composite and nano-material 
manufacturing [66] [69]-[75]. 

Second, the information on the donated products from the Home Depot da-
tabase was systematically sampled, reviewed, and then categorized, initially into 
170 subcategories, and then further consolidated into 23 categories based on 
primary materials. 

Third, detailed information for those products without coefficients from the 
first step was collected to fill in gaps in the data. This third step included eva-
luating the Bill of Materials and life cycle inventory resources based on Ganz-
heitliche Bilanz (GaBi) 4.0 databases to identify representative materials and 
process flows. The GaBi database (developed by PE International;  
http://www.gabi-software.com) is a modeling, reporting, and diagnostic software 
tool for LCA researchers and practitioners focusing on product sustainability 
performance during design and planning. The lifecycle inventory spans several 
industries and sectors. 

Fourth, the embodied energy was calculated by assigning embodied energy 
coefficient values in MJ/kg to the appropriate SKUs in the given categories and 
multiplying them by the weight and quantity for each SKU. The calculated 
products were summed across categories in order to estimate the total embodied 
energy. The energy coefficients are commonly found in terms of MJ/kg (Mega 
Joules/kilogram), MJ/L, MJ/m2, MJ/m3, MMBtu/ft2, and kWh/unit. All the units 
were converted to MJ/kg before doing the final analysis. To convert the 
non-standard units to MJ/kg, research on the average density of the products 
was necessary. This was found primarily from The Home Depot website 
(http://www.homedepot.com/) based on the products donated and calculated 
the average density. The final energy values are given in kWh (kilowatt-hours) 
and MT CO2 Eq (Metric Tonnes CO2 Equivalent). The U. S. EPA Interactive 
Units Convertor available under the Coalbed Methane Outreach Program was 
used to do unit conversions (https://www.epa.gov/cmop/units-converter). 

Embodied Energy = Weight * Total Donated Quantity * Embodied Energy 
Coefficient (Equation (3)) 

Based on this process with the values summarized in Table 3, we estimated 
the total embodied energy to be 151,665,667 kWh (546 TJ). 

6) The Streamlined Process Approach to Life Cycle Assessment 
In an effort to further expand the embodied energy analysis, a second method 

was also used. The Economic Input-Output Life Cycle Assessment [76] ap-
proach estimates the materials, energy resources, and emissions associated with 
economic activities throughout the product supply chain. Originally theorized 
and developed by Nobel Laureate in Economic Sciences Wassily Leontief [77], 
the method was later advanced by researchers at the Green Design Institute of 
Carnegie Mellon University and made publicly available in 1995 via an online 
software tool [76]. It has been accessed widely and utilized for various products, 
services, and infrastructure systems [78]. Rather than focus on individual, ite  
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Table 3. Total Embodied Energy Values for Each Product Category (Estimation Method). 

Category # Category Name Total Weight (tons) 
Total Embodied 
Energy (kWh) 

1 
Additives &  
Adhesions 

4.49E+01 6.78E+05 

2 Batteries 1.82E+00 3.40E+04 

3 
Cement Based  

Products 
2.99E+02 5.69E+05 

4 Ceramic Materials 1.77E+03 2.89E+06 

5 
Construction  

Chemicals 
6.52E+01 2.88E+05 

6 
Construction  

Materials 
5.55E+02 1.99E+06 

7 
Construction Natural 

Materials 
3.37E+02 5.95E+05 

8 
Electrical & Electronic 

Products 
1.19E+03 1.68E+07 

9 Electrical Cables & Wires 6.02E+01 3.95E+05 

10 Fiberglass 1.41E+02 1.20E+06 

11 Glass Products 1.39E+03 7.63E+06 

12 Metal Plastic Products 3.97E+02 4.18E+06 

13 
Metal Plastic Wood  

Products 
1.66E+02 8.17E+06 

14 Metal Products 1.78E+03 4.18E+06 

15 Metal Rubber Products 8.10E+00 2.17E+05 

16 Natural Products 1.85E+03 3.12E+07 

17 Organic Products 3.31E+02 3.22E+05 

18 Paints 8.20E+00 1.76E+05 

19 Paper Cardboard Products 3.97E+00 2.43E+04 

20 Plastic Products 1.11E+03 2.52E+07 

21 Rubber Products 4.17E+01 1.12E+07 

22 Wood Furniture 8.96E+02 2.23E+06 

23 Wood Products 1.47E+03 1.93E+07 

 
mized, and detailed production processes for each step of product development 
like process-based LCA approaches, which can become convoluted and difficult 
for complex systems, the EIO-LCA addresses comprehensive economies involv-
ing aggregated industry sectors. This is framed by broad economic boundary 
conditions which lack the specificity of process-based models [76]. The EIO- 
LCA models available for selection within the tool apply the EIO-LCA method 
to various national and state economies. Each model is comprised of national 
economic input-output models coupled with publicly available resource use and 
emissions data. Most nations create economic input-output models of their giv-
en economies to varying degrees of specificity and frequency. The U.S. EIO 
models (benchmark references) are created every five years and represent the 
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transactions among some 400 industry sectors using the North American Indus-
try Classification System (NAICS) or other generic categories. Uncertainties with 
data sources that are outdated or incomplete, and due to aggregated levels have 
been noted [76]. Findings from using the EIO-LCA tool provide insight into the 
relative impacts of different types of products, materials, services, or industries 
from resource extraction through final assembly. For this calculation we used the 
previously designated 170 product subcategories which represented the level of 
detail necessary to recode the products based on the EIO-LCA sectors. Based on 
these, 67 sectors were identified and included in the calculation in this EIO-LCA 
sectorial analysis. Using the EIO-LCA codes, and including the total number of 
products in each identified sector and the associated monetary values ($64.7 mil-
lion total) retrieved from the original Framing Hope database, values were input 
into the EIO-LCA model. Steps in the EIO-LCA process include choosing the 
model of the options provided, selecting the industry and the sector, selecting 
the level of economic activity, and selecting the effects to display, after which the 
model can be run. As an example of sectorial results, for a single run the model 
chosen was the US National Producer Price Model for 2002, the industry and 
sector chosen was “other plastics production manufacturing” and the value of 
the sectorial economic activity was put in as $9,409,810, based on the summed 
values of the products donated in that category. For these model choices, the to-
tal estimated embodied energy for the “other plastics production manufactur-
ing” sector was 140 TJ. Figure 5 provides an example of the results for this larg-
est embodied energy category. 
 

 
Figure 5. Embodied Energy EIO-LCA Example for “Other plastics product manufactur-
ing” category. 
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The model was run for each of the 67 selected EIO-LCA codes encompassing 
the range of donated products. A list of contributing industrial sectors and 
energy sources was output by the model. The total embedded energy for each 
run was recorded and summed for all of the product codes. Based on this ap-
proach, the total embodied energy was calculated to be 259,670,000 kWh (935 
TJ). 

7) Question #3: What is the Energy Conserved through Use of the Donated 
Products? 

Most of the end users in the Framing Hope program qualify as low income 
and are in need of relief from the burden of high-energy costs. In fact, energy 
costs can pose serious hurdles to financial security for low-income families. 
Stakeholders in the lowest quintile spend about twice as much on energy as 
people in the highest quintile [77]. This energy cost disparity between socioeco-
nomic groups is likely to increase as energy costs rise. In terms of energy effi-
cient products, an important development in the United States has been imple-
mentation of the Energy Star program in 1992. This voluntary labeling program 
has been highly trusted and successful with over 20,000 private and public sector 
organizations. Studies of estimated savings based on the program’s products 
vis-à-vis conventional products have found substantial energy and economic 
benefits [78]. 

As noted above, information from the Home Depot database allowed us to re-
view and compile specific details for the donated products. With respect to es-
tablishing the energy conservation potential and energy consumption, some of 
the products had energy values associated with usage but most did not. By com-
paring the energy efficiencies of select donated products to those that were typi-
cally used by recipients of nonprofit services, estimates were determined for the 
energy savings attributable to the use of products. For calculating the energy 
savings of the Framing Hope Program, the Framing Hope Partner Survey [34] 
was used to make assumptions about the percentage of new products that would 
have otherwise been bought should the program have not existed. The survey 
provided feedback from participating nonprofit organizations regarding the 
usefulness of the products. 

The total number of products initially examined for energy savings was 
265,516 out of the nearly 4.7 million products donated. Estimates on energy 
usage for individual products were derived for 19,268 donated products, most of 
which were Energy Star certified. This allowed use of Energy Star program stan-
dards, data, and calculator resources, as developed by USDOE and USEPA  
(http://www.energystar.gov/). The main product categories investigated in-
cluded appliances, ceiling fans, doors, insulation, light bulbs, light fixtures, sky-
lights, and windows. Each category was individually analyzed. Estimates were 
calculated for behavioral changes related to a subset of donated products which 
could be directly linked to energy saving behaviors, like using less air condition-
ing when a ceiling fan is installed. These energy savings accrue when the usage 
or installation of the products result in a reduction in energy expenditures for 
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the consumer. Specific products that fall into this category include insulation, 
windows, doors, and ceiling fans. Important considerations in the behavioral 
analysis included whether the products were used in retrofitting or new con-
struction projects as well as geographical region. 

A summary of products, energy savings, and monetary values are included in 
Table 4. Based on the analysis of the individual categories of products and range 
of values, the annual consumption of energy savings was estimated to be 
3,378,319 kWh (estimated value of $645,761). Over the lifetime of the products, 
the energy savings were estimated to be 41,067,206 kWh (estimated value of 
$5,408,924). 

5. Discussion and Conclusions 

This effort provides the first analysis of the potential sustainability-related bene-
fits that accrue to a corporate product philanthropy program. The benefits in-
clude corporate as well as community and global benefits. The main corporate 
benefits are the cost savings that come from reduced landfill tipping fees, but al-
so include a positive community image as well as tax savings. The community 
benefits are more varied, and include saved landfill space and reduced energy 
costs due to use of more energy efficient appliances and products as well as the 
reduced energy costs that result from using products, like insulation and ceiling 
fans, that encourage more energy efficient home heating and cooling behaviors. 
The global benefits result from the energy saved by reducing the amount of 
products manufactured when products are used rather than thrown in a landfill 
 
Table 4. Summary of Product Categories, Total Annual Energy Savings, and Monetary 
Savings. 

Product Category 
Annual Energy Savings 

(kWh) 
Annual Monetary  
Savings ($) 

Clothes Washer (Electric/Gas) 5330/2345 613/270 

Dishwashers (Electric/Gas) 11985/2023 1378/233 

Dehumidifiers 10230 1176 

Air Purifiers 12436 1430 

Ceiling Fans  
(Technical/Behavioral) 

140078/6570536 17451/1028426 

Doors 39808 4776 

Insulation 78292 9000 

Light Bulbs 238260 26321 

Light Fixtures 588370 64897 

Skylights 6058 697 

Windows 38524/168786 4686/22140 

*For ceiling fans, technical savings are based on energy efficiencies of Energy Star versus non-Energy Star 
products; and behavioral savings include savings from setting air conditioning thermostat higher (~4 de-
gree difference). 
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when the products reach the end of their salable or marketable “shelf life.” 
These results provide an indication of the relative magnitude of environmen-

tal, economic, and energy benefits associated with the array of donated products 
in the Framing Hope program. With the shift in corporate policy and opera-
tions, more than 30,000 yd3 of landfill space was saved and over $700,000 of 
waste tipping fees were not spent. Calculations based on both national averages 
and more refined state level data demonstrate that significant savings were de-
rived from the Framing Hope program. Considering the concerns associated 
with landfilling of solid waste including hazards associated with fire, potential 
disease vectors (animals and insects), uncontrolled release of gases, emissions of 
greenhouse gases, releases of leachate that have the potential for adverse effects 
on surface and groundwater resources, increased levels of electronic waste, odor, 
and aesthetics [54] [79] [80], programs such as Framing Hope represent impor-
tant interventions toward increased public safety, improved environmental 
health, and more sustainable communities. 

Two lifecycle approaches were used to calculate the embodied energy asso-
ciated with the donated products. The modified LCA process involved far more 
assumptions and uncertainties with respect to underlying materials and produc-
tion processes compared to the economic input output technique whereby the 
product data coding was closely aligned with the sector categories contained in 
the EIO-LCA model. Although the results are varied by somewhat less than a 
factor of two between the two methods, these differences are not unexpected 
based on the different levels of data confidence. There is value added in measur-
ing and analyzing energy from disparate perspectives. Both approaches deter-
mined that significant energy was embedded in the donated products 
representing a substantial opportunity cost linked to product management deci-
sions. 

Of the three research questions, evaluations of avoided energy effects pre-
sented the greatest challenge. This was partly due to the relatively small number 
of products that were certified as energy efficient (i.e., Energy Star) with 
well-defined calculators and guidance to determine energy savings. Additionally, 
metric uncertainties with respect to individual level behaviors and use, types of 
construction projects, and geographic regions presented difficult complications. 
Thus, the calculations and results obtained were a positive step but further in-
vestigation is suggested. 

These findings demonstrate that the Framing Hope program has had a posi-
tive impact on community sustainability. With the enhanced focus on lifecycle 
product management and resource efficiency along the supply chain for retail 
business, partnerships with local nonprofits are able benefits of corporate pro-
grams. 
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