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EXECUTIVE SUMMARY

Rising concern about the environmental impact ofifransportation has led many firms to
define policies and implement practices that redbee ecological footpringBauccio and
Halwell 2005) The policies and practices account for a varétgctivities of the product life
cycle. In order to develop and manage systemgékatce ecological impact, food retail
institutions must maintain collaborative relatianish suppliers, transportation and logistics
providers, and waste hauléRiercy and Lane 2006 ukker(2006)identifies food as one of the
top three contributors to the environmental impadociety (the other two are mobility and
home energy use). Food transportation, broadlyetkgvus a major part of that impact. The
centralization of supermarket buying, the globaiamaand consolidation of the food industry,
and the increased usage of regional distributioriece have all contributed to the escalation of
food transportation over the past 30 yg&ianey 2006)

Pirog and colleagues published two articles th#trad the concept of “food miles” to contrast
local and global food supply systel#&rog 2004; Pirog and Benjamin 2009500d miles can
provide a relative indicator of the amount of eryavgfuel used to transport from farm to store,
with lower food miles signaling lower transportatifuel usage and cost. Lower food miles also
often translate to lower greenhouse gas emissfdtisough strong advocacy for local food
sourcing existed long before these studies weréghul, the results of the studies significantly
increased the interest in the ecological impactsadl versus global food supply chains.

An important component of the food supply chaithis intermediary food industry that
provides, for example, food products to studentstaspital patients. This sector requires
frequent and lengthy trips by food growers and poeds to hubs in a complex food distribution
network that contributes significantly to globaflman dioxide emissionddorrigan, Lawrence,
and Walker 2002)Iincreasingly, these businesses are assessimgphaet of their purchasing
decisions on their carbon footprir{idin and Galle 2001)Carbon footprint is one way to
describe or measure the carbon emissions fromafisparganization or process. Purchasing
decisions have complex implications for the envinent based on the mode of transportation
employed, the corresponding packaging used togmahthe goods, and the resulting waste and
disposal transportation. For example, a hospital cn@ose to support local farmers and
purchase seasonal food products rather than punghiasm large national food suppliers whose
products tend to be sourced from multiple produeessind the globe. The local farmer may use
a pickup truck to service multiple customers witimimal packaging and recyclable totes,
whereas the distributor tends to use long- andtgtearl trucking with protective packaging that
generates more waste and requires additional toatasion to haul the waste to landfills.

The objective of the present research is to exathi@environmental implications of the
purchasing decisions made by the intermediary foddstry, as represented by hospitals and
upper-level educational institutions. The projeas three parts: 1) assess the current institutional
food purchasers to assess practices that impaspatation costs, highest food volumes, and
food and packaging waste management, 2) determeddess and obstacles to improving

5



purchasing practices to reduce emissions andithpact on local purchasing and waste
practices, and 3) conduct an assessment of theyldie greenhouse gas emission of three
categories of high-volume institutional supply etgiincluding current “common” methods
compared to “potential emission-reduction” methods.

For the first phase, seven food service purchasiagagers were interviewed in several different
types of institutional settings: both public and/pte hospitals and universities. The interviews
were supplemented by information gathering andfidation interviews with sustainability
directors from the two largest U.S. broad-line falstributors; five local produce distributors;
two national food service catering companies; allobain restaurant; and the non-profit groups
Health Care without Harm, Food Alliance, Portlarab& Policy Council, and Portland Food
Purchasing CouncillThese interviews revealed the major institutidoat items with potential

for alternative packaging and distribution, packagstyles, weights, and processing locations. In
addition, these respondents provided valuable mmédion on potential obstacles to improving
emissions related to contracts and current pregctiCiais information was used to develop a pilot
survey to gather data from a wider sample of imstihal purchasers concerning their current
waste management and purchasing practices alohghetestimates of highest volume food
items in each category, the packaging, and wasteagsmnent.

Two key concepts were clarified throughout thervieav process: 1) Alignment of goals

between different stakeholder groups makes foebstistainable purchasing (final customer,
organization, purchasing group, food distributoasid 2) Lack of supplier transparency and
traceability systems leads to poor reporting systand limits local purchasing measurement and
improvement.

For the second part of the study, the pilot suwag expanded on, to examine the impact of goal
alignment and contract and facility flexibility ¢dine adoption of local purchasing and waste
reduction and the resulting outcome measures fdr. dhe results show that the host
organization and end customer do not always shareame level of commitment to waste
reduction practices while they do share commitnehdcal purchasing. The host organization
commitment, resulting level of formal policies, atwhtract language with a third-party food
service provider has significant impact on reduciragte and increasing local purchases. In this
study, the facility flexibility was not found to laesignificant factor.

In the final part of the study, life-cycle greenBewgas emission analysis was performed for three
popular food commodities (processed tomatoes, fpetdtoes, and chicken) to look at the
implications of local versus national productiorddransportation, alternative packaging,
cooking and waste disposal. The results show thlatips encouraging the purchase of local
food do have some positive impacts on emissiornsateurelatively small compared to other
considerations when determining the climate impaébod production, consumption, and
disposal. Minimizing food waste has a much largardiit than switching from a distant supplier
to a local supplier. Packaging choices showed &meffects. But, when analyzed carefully, one
must conclude that plastic packaging generallyshsisaller environmental footprint than steel,
paper, or glass due to its low usage volumes amghivé?olicy decisions that connect better
packaging choices to reduction in emissions, foadte; and perishability clearly create win-win
outcomes.



Ultimately, the results of this study may servéhesfoundation for a broader assessment of an
organization’s carbon footprint, which would extdndther forms of energy usage,
transportation, and materials management. Thisdavagresent an enhancement to assessment
methodologies based purely on food miles, whiclhiagsthat greenhouse gases emitted during
food transport can be accurately estimated knowirlg the distances travelled by the food. This
work is intended to build upon and extend food-mikesearch by 1) focusing on the policies and
practices of institutional upper-level education &ospitals, and 2) expanding beyond a food-
miles analysis to include packaging, waste hauding landfill disposal.






1.0 PROJECT BACKGROUND

1.1 SHIFTING FOOD PURCHASING POLICIES’ RELATION TO
TRANSPORTATION AND OTHER EMISSION IMPACTS

Rising concern about the environmental impact ofifransportation has led many firms to
define policies and implement practices that redbee ecological footpringBauccio and
Halwell 2005) The policies and practices account for a varétgctivities of the product life
cycle. In order to develop and manage systemgékatce ecological impact, food retail
institutions must maintain collaborative relatiamish suppliers, transportation and logistics
providers, and waste hauléRiercy and Lane 2006 ukker(2006)identifies food as one of the
top three contributors to the environmental impadociety (the other two are mobility and
home energy use). Food transportation, broadlyetkus a major part of that impact. The
centralization of supermarket buying, the globai@aand consolidation of the food industry
and the increased usage of regional distributioriece have all contributed to the escalation of
food transportation over the past 30 yd&ianey 2006)

Pirog and colleagues published two articles th#trad the concept of “food miles” to contrast
local and global food supply systei#&rog 2004; Pirog and Benjamin 20095o00d miles can
provide a relative indicator of the amount of eryavgfuel used to transport from farm to store,
with lower food miles signaling lower transportatifuel usage and cost. Lower food miles also
often translate to lower greenhouse gas emissfdtisough strong advocacy for local food
sourcing existed long before these studies weréghdul, the results of the studies significantly
increased the interest in the ecological impacteadl versus global food supply chains.

An important component of the food supply chaithis intermediary food industry that
provides, for example, food products to studentstaspital patients. This sector requires
frequent and lengthy trips by food growers and poeds to hubs in a complex food distribution
network that contributes significantly to globaflwan dioxide emissiongdorrigan, Lawrence,
and Walker 2002)Iincreasingly, these businesses are assessinmgphaet of their purchasing
decisions on their carbon footprir{tdin and Galle 2001)Carbon footprint is one way to
describe or measure the carbon emissions fromdafisparganization or process.

Purchasing decisions have complex implicationgHerenvironment based on the mode of
transportation employed, the corresponding packagsed to transport the goods, and the
resulting waste and disposal transportation. Fangte, a hospital may choose to support local
farmers and purchase seasonal food products rthidnepurchasing from large national food
suppliers whose products tend to be sourced froftipteuproducers around the globe. The local
farmer may use a pickup truck to service multiplstomers with minimal packaging and
recyclable totes, whereas the distributor tendss®long- and short-haul trucking with
protective packaging that generates more wasteeires additional transportation to haul the
waste to landfills.



Increasingly, many institutions are developing infal and formal policies related to all aspects
of sustainable purchasing (i.e., decisions reladdabth the environment and society). These
organizations are attempting to incorporate locatipcts into their purchasing decisions with
the intention of supporting their regional agricu#tl systems and those communities associated
with the systems. While those making these decssieel that purchasing local products must
reduce transportation distances and hence simolishereduce environmental impacts, many
other factors can potentially complicate these icigasuch as the local methods of production,
packaging waste, food waste connected to packagidgroduction methods, and packaging
and food waste life-cycle emissions.

Thus, the objective of the present research isamée the environmental implications of the
purchasing decisions made by the intermediary foddstry, as represented by hospitals and
upper-level educational institutions. The projeas three parts: 1) assess the current institutional
food purchasers to understand current levels gaswble policy implementation and practices
potentially related to transportation, to determinghest food category volumes, and food and
packaging waste management changes, 2) deternsitiitional enablers and obstacles to
changing purchasing practices to reduce emissams3) conduct an assessment of the life-
cycle greenhouse gas emission of three food caesgof high-volume institutional supply

chains, including traditional methods comparechtisé methods perceived to be more
“sustainable” in current policies.
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2.0 INITIAL INTERVIEWS AND PILOT SURVEY

There are three distinct phases for this reseditoh first stage involved exploratory semi-
structured interviews with members of the instdanal supply chain and other involved
stakeholders followed by a survey. The interviews/led an opportunity to conduct an
evaluation of the broad issues that institutiomefawhen purchasing food products, and efforts
they had taken to reduce food transportation (bgrporating locally produced items) and the
related packaging and waste reduction.

A pilot survey instrument was created, through infation based on the interviews, to gather
additional information from a wider sample of pagants. Additionally, the empirical data
gathered from both of these methods contributébdegaevelopment of the second phase, a
theoretical model to test the relationship betwesous contextual factors and the adoption
level of purchasing practices and the subsequesitewaduction. Information gathered in this
first stage was also used to determine the ap@iepttiree food items for the third phase, the
life-cycle greenhouse gas emission analysis.

2.1 INTERVIEWS

For the first phase, seven food service purchasiaigagers were interviewed in several different
types of institutional settings: both public and/pte hospitals and universities. The interviews
were supplemented by information gathering andfidation interviews with sustainability
directors from the two largest U.S. broad-line falistributors; five local produce distributors;
two national food service catering companies; allobain restaurant; and the non-profit groups
Health Care without Harm, Food Alliance, Portlarabé& Policy Council, and Portland Food
Purchasing Council.

2.2 INTERVIEW METHODOLOGY

Because this study focused on the institutionatipasing supply chain, multiple forms of
gualitative data were collected on the opinionipas, and discourse of multiple members of
this chain and the interested non-profit groupsciviplayed key roles in driving food
purchasing waste management policies for the cli&i@.sources included interviews,
observation, publications, Web sites, news artj@des purchasing policies. This multi-source
approach provided an opportunity to combine infdramaabout the experiences and reasoning
of the interview participants with the current dnstorical data.

2.2.1 Data

The major portion of these data is seven in-dap#rviews with purchasing managers from both
public and private institutions, which were conéutbetween January and March 2008. These
interviews started with general demographic quastasking individuals to describe their role
and employer. The questions then turned to geperahasing issues and policies related to
sustainability (local purchasing and waste); retpigs documented policies and reports; and
information about the supplier selection processtae impact of supplier and other drivers on
local purchasing and waste reduction practices.fiflaé portion of the interview addressed
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specific purchasing issues such as highest-volwoe products, waste streams, and problems
with packaging and transportation reduction. Teigtisn included perceptions of control of
packaging problems, existing measures of wasteaatll purchased products, and the impact of
the business model on purchasing practices.

Most interviews lasted about one hour. The inteveies were identified initially from local
institutions (convenience sample) and subsequentisalling sampling. Purchasing individuals
had worked in the waste reduction and sustainaliehpsing area for three to four years, and
their institutions served between 2,600 and 8,688lsper day. For the three hospitals, one of
the respondents represented a public hospitavemdepresented private hospitals. Of the four
schools, one respondent represented a private Isshdohree represented public schools.

The interview data was supplemented with a comm&ilie set of archival data. Current Web
sites were accessed from both the purchasing aagigom and their supply chain members. In
addition, seven food suppliers (two national bréad-and five regional produce distributors)
were asked to submit any available data on foadstpurchased locally and their sustainability
policy. Short informational interviews were condeativith all of these suppliers to determine
the availability of additional measures and anyorépg activity related to sustainability. An
additional respondent represented a local chatauesnt known for capturing detailed
information on packaging, food-miles, and waste.

Finally, members of local non-profits were intevesl or observed their meetings connected to
institutional purchasing. These groups inclutshlth Care without Harm, Food Alliance,
Portland Food Policy Council, and Portland FoodcRasing Councilln the course of these
events, field notes were compiled and informalliggd with or listened to numerous leaders of
advocacy groups for sustainable purchasing. Alleaf@ntioned interviews and observations
resulted in over 500 pages of transcribed intersienfield notes.

2.2.2 Analysis

The analytical approach is best described as andeslitheory approach. Although it is
impossible to approach data without prior expestetior assumptions, the aim was to allow
themes to emerge from the data rather than attagifit preconceived categori@sndlof and
Taylor 1995) The authors read all transcripts, field notes, antifacts in their entirety before
rereading the data and identifying themes. Basdti®@observations, identified themes were
tentatively identified, which were then exploredtie interviews and additional observations.
Field notes, interview transcripts, and artifacesewepeatedly read to clarify themes.

Through a constant comparison metli@thser and Strauss 1967; Corbin and Strauss 1998)
the data were grouped into categories and develapeds for the categories or themes. This
involved the stages of open and axial coding. Qqueting is an inductive process in which data
are compared to prior data, looking for similaotydifference. As data are judged to be
different, a new coding category is added. Openngpid iterative, and categories are added,
combined, and revised in an emergent manner inatitbding categories do not require further
modification(Creswell 1998)Once open coding was completed, the analysis dntovthe

second stage of axial coding. In axial coding,résearcher seeks connections among the open
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coding to identify emergent themes while contindpesmparing them for similarities and
differences. Each time a new theme emerges, a amgary is create(Creswell 1998)Two
researchers worked independently and then togeilareck and merge the analyses, which
produced few differences, mostly in labeling. Aypahe transcripts and field notes were read
again and the analysis checked to ensure the agycana consistency of the categories and to
look for alternative explanations of the findinddiles and Huberman 1994)

2.2.3 Results

Four broad themes emerge from the d&acus Drivers, StructureandOutcomesThese
themes identify divergent motivations; the supgigia structure revealed through contracts,
policies, and relationships, and the subsequewtipes and outcomes from these organizations.

2.2.3.1 Focus

Depending on the institution, the organization &i@®verarching focus which could be
cost, environment, local food purchasing, and/&tgaCost is the most significant focus
for every respondent. Cost is balanced with otbeus areas and is reflected in the
decision to purchase locally and to change menigdesid packaging. Thus, purchasing
from a closer supplier or lower waste packagingsi@as are predominately based on
cost considerations.

Purchasing from local suppliers is also importardlt respondents. But, local foods must
have comparable products and price to sway theehmm the nationally distributed
products. Typically, the institutions believe tipadmoting local food is an interest of
their consumers. The main reasoning behind punshdscal food is that local

purchasing supports local farms and the regiomat@my and reduces the food-miles
traveled. All purchasing people indicated that &swerucial that the local food purchases
are conveyed to the end consumer to reap full iisrehce typically the consumer pays
more for that product.

Environmental impacts were a focus for hospitalsspital respondents are concerned for
the environment because they recognize their inspgasch large entity and feel
responsible for the health implications of envir@mtal waste. They spoke of balancing
the budget and the environment together. Both gacgaand food waste were of
particular concern.

Finally, hospitals spoke of food nutrition and $gfes another concern. Patient menus do
not have much flexibility in terms of addressingtaen nutritional requirements or

special diets. But, food safety is a higher prjotitan cost. Often, packaging
considerations such as individual-portion packaged items are connected to this
focus. These packages are perceived to be safenudntonally controlled yet more
expensive and environmentally less appealing.
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2.2.3.2 Drivers

Different parties are perceived to be the key ds\# sustainable purchasing activities.
From all perspectives, the end customer drivestpply chain decisions. The university
purchasing respondents refer to pressure and defrandheir students, students’
parents, and staff who want locally produced, igaknd organic food. This pressure
drives the institution to develop sustainable fpoolgrams, reduce waste, and eliminate
fast-food cafeteria vendors such as Taco Bell. grivate schools allocate more money
to these efforts than the public schools. Studargsnvolved with writing food service
contracts and policy.

In the hospital environment, the respondents haweeged their customers and found
that most want locally purchased food and will payre for it. The purchasing
respondents feel that they must respond to custdemaand, that this forces their
purchasing group to change, and subsequently dneed the large national distributors
to respond to their demands for waste reductioni@al foods.

Similarly, the institutional leadership — particijethe presidents — view sustainability as
part of their mission and this is reflected in thmlicies, goals, and other formalized
organizational publications. The food service pdevs (such as Aramark) feel that they
must try to fit with these cultures and attempalign their policies with the institution to
gain contracts. One respondent mentioned that ¢ipeiration would look completely
different at a rural school versus the Portlandmasrbecause of the different cultures.

Finally, special interest groups are another agiagy that influences purchasing. For
example, some hospital employees are members gitlps Hospitals for a Healthy
Future or Health Care without Harm, while univeesithave a group called Real Food
Challenge. All of these groups are national saugvorks that focus on waste reduction
and purchasing of local, organic, and/or minimallgcessed foods. They contribute
ideas and a voice for change. Another group thatences local purchasing at VA
hospitals is local veterans. Their businessesiasen greferential treatment where cost is
not a factor.

2.2.3.3  Supply chain structure

The supply chain structure refers to the configaraind power relationships between
the host organization (either a school or hospith§ purchasing organization (either an
employee organization or a subcontracted, thirdyp&rod service provider); the
purchasing organization’s membership in a grouglasing organization; and the
various food distributors. Between these varioutigsg typically a contract exists that
either constrains or promotes the ability to pusehlacally or reduce various waste
streams.

22331 Institution food purchasing policy & contracts

The host institutions develop their own contractd/ar policies pertaining to food
purchasing. These contracts are typically develdgyea contract advisory board
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composed of multiple stakeholders. For schoolselheclude students, faculty, staff,
residence halls, catering customers, and othereistied stakeholders. For hospitals,
employees are involved in developing contracts tteifood service typically uses
surveys to gather input from patients, visitorg] ather staff. These contracts have
included requirements for waste reduction. For gadamn the schools, the contracts
require recycling of packaging, compostable or A dining service materials
(cutlery, plates, glasses, etc.), and compostirfgad waste.

2.2.3.3.2 Third-party purchasing relationships & contracts

The use of third-party food service vendors is camrnm institutions (i.e., Aramark,
Sodexho, and Compass Group). These big nationgsldnave preferred vendors and
authorized vendors. Preferred vendors include natibroad-line distributors from
whom the purchasing agent is required to purchasenijority of their food according to
incentivized contracts between those two parties ekample, Aramark has several
national brands whom they partner with known assdjpstributors. Here, purchasing
managers should purchase the majority of theiryctedirom these partners. The
arrangements are fairly rigid and do not allow ity in purchasing off contract
without getting an authorization from corporatedwpaarters.

From the purchasing respondent’s perspective, #waagements are an obstacle to
sustainable purchasing. Often, purchasing peopieatayet local or reduced packaging
products from this arrangement. If the purchasiggnafinds a sustainable product and
wants a super distributor to carry that produds the agent’s responsibility to find other
institutions in the area that may want that prodadiuild up sufficient demand. The
private school and hospital, which formerly empldethird-party food service,
terminated the relationship because it did nowallar creativity and customization. In
this case, there are still numerous financial a/enience incentives in place for the
purchasing agents to deal directly with the langet-line distributor for most of their
food products. But, the purchasing agents feel @ more control in purchasing the
products they need. Additionally, the large disttdos are reliable and have more ability
to overcome obstacles relative to the smalleridistiors.

Similarly, the group purchasing contracts used digpitals act as a deterrent to
customization and creativity. All hospital respont$awere part of group purchasing
organizations (three or more hospital groups puicigetogether for economies of scale).
Initially, sustainability issues such as purchasowally or packaging reduction were not
on their radar, but now these kinds of issues amexaectation from their vendors. In
these arrangements, one vendor is selected fondf@rity of purchases, but the
purchasing person can chose local vendors for imikad, and fresh produce.

According to all respondents, the large broad-tiistributors were originally resistant to
responding to these sustainability issues. But tiese shifted their attitude to be more
responsive as the sustainability movement growssadhe country. Some of this
responsiveness also comes from organizations wgtpurchasing powers such as
hospital groups and large private universities.
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2.2.3.4 Outcomes

The outcome topics cover what organizations haea ladle to do to reduce
transportation distances traveled (local purchasifayts), food waste and packaging
waste. Overall, most institutions felt that foodvéee contracts or policies that had goals
and reporting requirements about local purchasimthveaste reduction were the most
effective tools for addressing these issues. Thesearching policies then led the food
service provider to change their contracts withteyasanagement companies. In this
case, the waste management companies had to provigecompost bins and less
overall dumpster capacity. This change has freespape on the loading docks and
changed how the loading dock operates.

Composting poses certain challenges since cett@i@ssdo not allow institutional
composting and it can attract pests. Many of tisétirtions have added pulping systems
to reduce waste and create compost. All are triongcycle and reuse what they can of
packaging materials. Food waste reduction was aplisimed by buying less perishable
food, cooking smaller portions or cooking on demamti donating excess food to
shelters.

Efforts to buy more local food products have le@di&ns to change entire recipes to
incorporate seasonal foods from their area rattaer just substituting products. This type
of menu flexibility is possible in places with Kiten flexibility such as scratch kitchens,
but not limited-preparation kitchens. The univeesitfielt that they could make a cheaper
and higher quality salad product in their own kéchrather than purchasing pre-made
salads from a value-add producer. Buying local@®alfoods does reduce customer
choices, so the message must be conveyed to tterers And menu flexibility is

limited in hospitals, which have constrained diets.

The biggest packaging waste comes from groceryyatsdparticularly tomato-based
products such as processed tomatoes, tomato saetketchup. This example was
brought up by almost all respondents. Typicallgytare purchased in cases of six #10
cans, resulting in both cardboard and steel camew¥¢hile both can be recycled, they
are still contributors to the waste stream. A pt&tsolution is to purchase this type of
grocery product in bag-in-box packaging. The offreducts that have this packaging
option are salad dressings, milk, and other salBgk.packaging is very important to
schools for cost reduction; individual-portion pagkg is more common for hospitals
due to sanitation, smell, logistics, and processmrerns. Both institution types are
conscious of their packaging and try to move awagnfexcessive plastic packaging,
such as switching from chicken breasts in plastigstto 10-pound bulk packs.

2.2.3.5 Highest-volume food products

Respondents indicated that meat was the highestheitem, particularly chicken. The
chicken packaging that generated the most wastdrazen chicken breasts in tray
packs. Each chicken breast has a slot in a forfadiptray, holding eight breasts,
wrapped in plastic poly bags and delivered in caait boxes holding 48 breasts. The
broad-line vendor product came from Tyson ChicKére alternative packaging was the
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bulk pack, which includes 10 pounds of chicken piastic poly bag, with four bags to a
cardboard box. The local vendor for fresh chickeRaster Farms or Draper Valley (for
Portland).

The second highest-volume item for packaging wasie canned tomato products in #10
steel cans. Six cans come in each box. As an atteen all the tomato products could be
purchased in bag-in-box treatments except for whaodeessed tomatoes, which cannot
fit through the nozzle on the package.

The highest-volume produce item for all institubmendors was potatoes. Most fresh,
non-value-added produce has similar packagingeedlplain, cardboard box for dry
product or a waxed box for produce that shouldd knoist.

2.3 INTERVIEW CONCLUSIONS

From the above results, first, it is clear that affgrts related to purchasing food products from
closer locations (i.e., local food) and waste réidncefforts must happen in a cost-effective way.
Thus, packaging improvements, processing typetramdportation method should contribute to
food waste reduction to address the needs of #tiutional purchasing group’s drivers and
focus.

Second, while these respondents contributed ttleas on the highest-volume food purchases
and waste generators, it would be helpful to datger sample of perceptions of these two
groups prior to determining the experimental degagrcomparing the greenhouse gas emissions
of different choices.

Third, these initial interviews revealed key ingiibn and supply chain structures that potentially
contribute to the feasibility of changes to exigtpurchasing practices. These issues are of
particular interest to both the academic and prangr community. Thus, the team decided that
further exploration of these issues, in additiothi® appropriate greenhouse gas emission food
and packaging criteria, were relevant for the sypleases. In particular, the alignment of the
institution’s policies with the rest of the triatthifd-party food service and dominant distributor)
would appear to affect the practices adopted bynstgution and resulting increases in local
food purchasing and reductions of waste streamditiddally, the flexibility of the institution’s
contracts and food preparation facility would appeaaffect the purchasing practices.

2.4 PILOT SURVEY

2.4.1 Pilot survey methodology

A pilot survey instrument was developed to collgata on industrial purchasing behavior
regarding packaging and waste, food miles, and astiitainable purchasing issues. The survey
instrument is summarized in Appendix A-2.

Participants were recruited through two industiyamizations, American Society for Healthcare
Food Service Administrators (ASHFSA) and Nationak@éciation of College & University Food
Services (NACUFS).
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Email invitation was sent on July 30, 2(, to 900 people (ASHFSA), with a follc-up reminder
on August 11, 2008, and 618 people (NACUFS) on Atg5, 2008. Out of 33 who access
the survey, 26 completed the entire survey, giamgsponse rate of 2%. The last survey
completed on September 12, 2008. As compensairguafticipation, survey participants w
completed the survey were given aAmazon.com gift certificate.

2.4.2 Pilot survey demographics

There were 26 completed surveys. Most of resposd@iit confirmed by email addresses) w
from higher educatiomstitutions, while at least two were from healtare institutions. The
demographicsf the respondents in terms of host firm size anettire of the buy-supplier
relationship are shown belc

2.4.2.1 Size of oganizatior

Respondents reported the size of their organizatioerms of the number of meals served
day, which varied from 12t 25,000. Figure 2.1 shows how their responses distributec

12

10

Frequency
£ O ®

o]

<500 500-2000 2000-4999  5000-19,999 >=20,000 n/a
Meals served per day

Figure 2.1Size ofrespondent’s firm, # of meals served pay (N=26

2.4.2.2 Buyersupplier relationship

Respondents were asked to charact the structure of the buysupplier relationship that be
describes their purchasing situation. Figure 2@shthe distribution of responses. Nearly
respondents were direct employees of the host aafgom, and they were split 50/50 betwe
public and private organizatiol
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Frequency

0 T T
Contracted Dining Service  Employee of Host Org, Public Employee of Host Org, Private

Type of Buyer-Organization Relationship

Figure2.2 Buyer-supplier relationship (N=26)

2.4.3 Pilot survey findings

2.4.3.1 Participant’s priorities in purchasing decisions, ranking sevenssible
priorities

Participants were askeéd rank seven purchasing priorities in order of ami@nce, where a
meant most important and 7 meant least importare. priorities they were asked ab
were: Cost (total cost or competitive prici; Overall Food qualityAddressing en:
customer’s requestSustainability practices (purchasing from localdarcers, farmn
practices)Flexibility (menu mix or customizatio; Overall Food Safe; and Other (where
the participant entered alternative text). Theserjppes came from the focus areas provi
in the interviews. The mean, median, mode, andistahdeviations results are showr
Table 2.1 below (a lower number indicates that npamticipants ranked the priority

important).
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Table 2.1Summary of participant’s ranking of priorities in p urchasing decision

Participant’s purctsing priorities ranked
1= most important to 7= least important

End
Overall | customer| Food
Cost | Quality | Requests Sustainability| Flexibility | Safety | Other
N | Valid 26 26 26 26 26 26 26
Missing 0 0 0 0 0 0 0
Mean 2.9231 1.692: 3.2308 4.8077 4.8846| 2.6923| 6.0769
Median 3.0000 2.000( 3.5000 5.0000 5.0000| 2.0000( 7.0000
Mode 3.00 2.0C 2.00 6.00 6.00 1.00 7.00
Std. 1.32433| .67937| 1.39449 1.32723| 1.45126| 1.71509| 2.03810
Deviation
a. Multiple modes exist. The smallest value is sh
This can also be seen in the boxplot be
Respondent's Purchasing Priorities ranked
Overall Quality— -
Food Safety— (A
Cost —
End Customer Requests —
Sustainability— —
g24  p2
Flexibility e L [ e
11
Other- 8 10 *24 K |
1 I | 1
0 2 4 6

Figure 2.3Summary of frequency of participant’s ranking abpities on purchasing decisio- Boxplot



As shown in the boxplot and table above (Table, 2 participant’s purchasing priorities were
more focused on Overall Quality and Food Safety tBast, End Customer Requests,
Sustainability or Flexibility.

2.4.3.2 Respondent’s priorities in purchasing decisions kit their particular
purchasing environment

Using a seven-point scale of agreement, where hsfsérongly disagree” and 7 means
“strongly agree,” respondents were given four statas about purchasing priorities and were
asked about their agreement with each of thesenséatts for either their end customer group or
their purchasing organization. The statements asrfellows:

Please indicate your level of agreement with tlefiong statements regarding purchasing
practices: [My Food Purchasing Organization] oy[lEhd Customer]...
* is fully committed to sustainable purchasing pegi (Sustainable Purchasing)
» encourages purchases of local products whenevsifyi®s (Local Purchasing)
* sees packaging waste reduction as an important geatkaging Waste Reduction)
» sees food waste reduction as an important go@odMVaste Reduction)

Table 2.2 Summary of respondent’s priorities in puchasing decisions, from understanding of food
purchasing organization
Perceived Priorities of Food Purchasing Organizatin
1=Strongly Disagree to 7= Strongly Agree

Packaging| Food

Sustainablg  Local Waste Waste
Purchasing| Purchasing| Reduction| Reduction
N | Valid 26 26 26 26
Missing 0 0 0 0
Mean 4.12 4.62 4.85 5.35
Median 4.00 5.00 5.00 5.50
Mode 5 7 5 7
Std. Deviation 1.633 2.002 1.782 1.719

Respondents agreed most that their food purchasganization was committed to sustainable
purchasing, followed by agreeing a little less thair food purchasing organization encouraged
purchases of local products. Respondents agreedies®that their food purchasing
organization sees packaging waste reduction asporiant goal. The respondents overall did
not agree as much that their food purchasing orgéion saw food waste reduction as an
important goal. Table 2.3 below shows the resporglperceptions about their end customer
regarding the four statements.
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Table 2.3 Summary of respondent’s perceived end ciasner priorities

Perceived Priorities of End customer
1=Strongly Disagree to 7= Strongly Agree

Packaging Food

Sustainable Local Waste Waste
Purchasing | Purchasing| Reduction| Reduction
N | Valid 26 26 26 26
Missing 0 0 0 0
Mean 3.77 3.85 3.81 3.88
Median 4.00 4.00 4.00 4.00
Mode 4 2 5 3
Std. Deviation 1.531 1.826 1.443 1.395

a. Multiple modes exist. The smallest value is show

Respondents agreed most that their end customecamaitted to sustainable purchasing,
followed by agreeing a little less that their emdtomer sees packaging waste reduction as an
important goal. Repondents agreed even less thatehd customer encouraged purchases of
local products. The respondents overall did not@agis much that their end customer saw food
waste reduction as an important goal. The tren@iorcustomer regarding packaging waste
reduction and local purchasing is opposite thedtifen the food purchasing organization;
respondents agreed more that their food purchasoanization saw food waste reduction as an
important goal compared to packaging waste redoclibey agreed less that their food

purchasing organization encouraged purchases aff pooducts.
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Table 2.4 t-test of respondent’s perceived priorits of their food purchasing organization compareda their
end customer

Participant’s perceived priorities:
Comparing Food Purchasing Organization and Endduest
Paired t-test

Std.
Std. Error
Mean| N | Deviation| Mean t Correlationn Sig.
Food 4.12| 26 1.633 .320
. Purchasing
ﬁﬂfgﬁg‘;g? Organization 1.397 | .683 000
End 3.77| 26 1.531 .300
Customer
Food 4.62| 26 2.002 .393
Local Purchgsin_g
Purchasing Organization 2.936| .760 .000
End 3.85( 26 1.826 .358
Customer
Food 4.85| 26 1.782 .349
Packaging Purchasing
Waste Organization 3.391| .548 .004
Reduction End 3.81| 26 1.443 .283
Customer
Food 5.35| 26 1.719 .337
Purchasing
Ezzli(Ythﬁte Organization 4.715| .501 .009
End 3.88| 26 1.395 274
Customer

A paired-sample t-test was conducted to evaluattiven the participant’s level of agreement on
the four statements about their perceptions wdferent between their end customer and their
food purchasing organization. The results indicéitedl the mean scores for perceived
commitment to all four topics, sustainable purchgsiocal purchasing, packaging waste
reduction, and food waste reduction were all sigaiftly different between the participant’s
perceptions of their end customer and their foaapasing organization, where in all cases the
food purchasing organization was perceived to legieer commitment than the end customer
in all four topics.

There were also two participants who answered iadit questions, designed for participants
who were employees of contracted dining services. fésults are not included because of the
very small sample size.

2.4.3.3  Buyer-supplier relationship

In many institutional purchasing situations, pus#ra have contracts with their supplier that
significantly limits the amount and volume of itethgy can purchase from other suppliers. This
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survey asked a series of questions to exploreadpis, including questions on membership in
group purchasing organizations, diversity of suggli discretion over suppliers, and diversity in
types of suppliers.

Group purchasing organizations are entities tt@ividual purchasers can join to achieve greater
buying power by negotiating contracts with supglias a group. In this survey, when asked if
they were part of a group purchasing organizaédirparticipants answered that they were not.
When asked about the diversity of their suppliatsr{ber of vendors they usually purchase
from), 35% of participants had between two and figadors; 35% had between six and 10
vendors; 12% had 11 to 20 vendors; and 20% had thare20 vendors (percentages were
rounded up).

When respondents were asked how much discretignhidie regarding the choice of suppliers,
4% said that they had no discretion over suppétcion; 39% reported that a majority of
purchases were required to be from one or two sengphith limited discretion over categories
like diary or produce; 8% reported that at least digpurchases were required to be from one or
two suppliers with full discretion over categorig® diary or produce; and 50% reported that
they had full discretion to purchase from any sigopl

When respondents were asked about the percentageuihchased from different types of
suppliers (national supplier, local produce supplecal dairy supplier, local meat supplier,
individual supplier, or other), the highest mearcpatage was from a national supplier, while
the lowest mean percentage was from an individygplger. All types of suppliers mean
percentages are shown in Table 2.5.

Table 2.5 Respondent’s mean percentages of purchadeom different types of suppliers
Characteristics of Suppliers

N Minimum Maximum Mean Std. Deviation
National 26 0.00% 100.00%| 65.15% 26.46%
Local 26 0.00% 40.00%| 11.46% 10.08%
produce
Local 26 0.00% 25.00% 8.42% 8.17%
dairy
Local meat| 26 0.00% 25.00% 7.31% 7.06%
Other 26 0.00% 65.00% 5.65% 14.08%
Individual 26 0.00% 15.00% 2.00% 3.73%
Valid N 26
(listwise)
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2.4.3.4 Obstacles to adopting different purchasing practice

Respondents were asked to rate the extent to whithus issues were obstacles to adopting
sustainable food purchasing practices (on a fivetszale where 1 was “very serious” and 5
was “no problem at all’). The issues w¢Rabade and Alfaro 2006)

» Seasonal variation in food supply

» Perishability of sustainable food items

* Limited breadth of product line

» Lack of sustainable suppliers

» Lack of competition among sustainable suppliers

» Lack of infrastructure for sustainable suppliers

* Increased liability for food safety

» Lack of trust, safety or confidence in suppliersdhafse products

» Lack of supplier information on farming and progegscharacteristics (including origin)

Table 2.6 Comparing means of extent to which issug obstacle to adopting sustainable food purchasing
Obstacles to adopting sustainable food purchasing
1=very serious to 5=no problem at all

N Std.

Valid | Missing| Mean| Median| Mode| Deviation
Seasonal variation 26 0 231 2.0D 2 1.320
Perishability of sustainable item26 0 2.85| 2,50 2 1.488
Limited breadth of product ling 24 0 2.19 2.0D 2 09B
Lack of sustainable supplier 26 0 2.04 200 ¢ 1 1.183
Lack of competition among 26 0 2.62| 3.00 3 1.169
sustainable suppliers
Lack of infrastructure for 26 0 1.81 2.00 ol .939
sustainable suppliers
Increased liability of food safety 26 0 2.65| 3.00 1 1.325
Lack of trust, safety or 26 0 3.04| 3.00 3 1.076
confidence in suppliers of thoge
products
Lack of supplier info on farming 26 0 2.38| 2.00 2 1.134
and processing characteristics

a. Multiple modes exist. The smallest value is sthow

Overall, respondents listed “lack of infrastructfmesustainable suppliers” as the most serious
obstacle to adopting sustainable food purchasiiity, Yack of sustainable supplier’” and
“limited breath of product line” as the next mostisus obstacles. “Seasonal variation” and

25



“lack of supplier info on farming and processin@udcteristics” were listed as a little less
serious; “lack of competition among sustainableptieps” and “increased liability of food
safety” were listed as even less serious; and shahility of sustainable items” and “lack of
trust, safety, or confidence in suppliers of thpseducts” were listed as the least serious of all
the obstacles.

Respondents were asked to rate the extent to whithus issues were obstacles to reducing
food packaging waste (on a five-point scale wheneg “very serious” and 5 was “no problem
at all”). The issues wer@lin and Galle 2001)

» High cost of waste reduction programs

* Uneconomic recycling of packaging

* Uneconomic reusing of packaging

» Lack of management commitment to waste reduction

» Lack of buyer awareness of waste impacts

* Lack of supplier awareness of waste impacts

» Lack of company-wide waste reduction standardbcips

* Loose city or state waste management regulations

* Loose federal waste management regulations
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Table 2.7 Comparing means of extent to which issug obstacle to reducing food packing waste

Obstacles to reducing food packaging waste
1=very serious to 5=no problem at all

N Std.

Valid | Missing | Mean| Median| Mode | Deviation
High cost of waste reduction 26 0| 2.65 2.00 2 1.198
programs
Uneconomic recycling of 26 0| 2.65 2.00 2 1.198
packaging
Uneconomic reusing of 26 0| 2.58 2.50 2 .987
packaging
Lack of management 26 0| 3.23 3.00 3 1.177
commitment to waste
reduction
Lack of buyer awareness off 26 0| 2.92 2.50 2 1.197
waste impacts
Lack of supplier awareness 26 0| 2.88 3.00 3 1.177
of waste impacts
Lack of company-wide 26 0| 292 3.00 2 1.324
waste reduction standards ¢r
policies
Loose city or state waste 26 0 2.85 3.00 3 1.120
management regulations
Loose federal waste 26 0| 2.69 3.00 3 1.087
management regulations

Overall, respondents listed “uneconomic reusingaakaging” as the most serious obstacle to
reducing food packaging waste, with “high cost afste reduction programs,” “uneconomic
recycling of packaging,” and “loose federal wastniagement regulations” as the next most
serious obstacles. “Loose city or state waste nme&magt regulations,” “lack of supplier
awareness of waste impacts,” “lack of buyer awasgé waste impacts,” and “lack of
company-wide waste reduction standards or policie® listed as a little less serious. “Lack of
management commitment to waste reduction” wasdiatethe least serious of all the obstacles.

2.4.3.5 Purchasing processed foods and on-site facilities processing

Respondents were asked what percentages of threligaed food were various types of
processed food. The types of processed food were:

* Raw materials for scratch cooking and baking

* Pre-processed baking mixes and sauces

» Pre-chopped or shredded food items

* Pre-made and frozen bulk menu items (lasagna, cate}p

» Pre-made individual menu items (entrees, saladg, et
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e Other

Table 2.8 Percentages of purchases that are procedsood, by type of processed food
Mean percentages of food purchases in terms of typ®f processed foods

N

Valid | Missing| Mean | Median| Mode | Std. Deviation
Raw materials for scratch 26 0| 49.92%| 50.00%| 50.00% 26.84%
cooking and baking
Pre-processed baking 26 0] 14.27%| 10.00%| 10.00% 9.29%
mixes and sauces
Pre-chopped or shredded| 26 0| 11.92%| 10.00%| 5.00% 11.20%
food items
Pre-made and frozen bulk 26 0] 13.58%| 10.00%| 0.00% 14.44%
menu items
Pre-made individual mend 26 0| 6.85%| 5.00%| 0.00% 8.79%
items
Other 26 0| 3.46%| 0.00%| 0.00% 7.45%

a. Multiple modes exist. The smallest value is sihow

Raw materials for scratch cooking and baking watabyhe highest average percentage of
categories of levels of processed foods at alm@t, Svhile pre-processed baking mixes and
sauces, pre-chopped or shredded food items, anthgde and frozen bulk menu items were all
roughly equal, between 12-14% of total food pureda®re-made individual menu items were
the lowest average percent of total food purchasetio.

When respondents were asked to describe their td¥ebd preparation facilities, 44% had a

full bakery and kitchen; 41% had a full kitchen amthple bakery (cookies, cakes, etc); and 15%
had a full kitchen that could do simple food prepapping, mixing) and baking. No respondents
had either a kitchen with limited food prep anddrglor a facility without food prep or mixing.

2.4.3.6 Food purchased with sustainable characteristics

When asked what percentage of their total foodhmases were locally grown and produced
(within 150 miles of the respondent’s institutiotije average was 13%, while the range of
answers was 0-40% and the standard deviation w&§%1 The average percentage of total
food purchases that were third-party certified foodbeverage products (Fair Trade, Food
Alliance, Organic, Salmon-Safe, etc.), was 8% rtrege was 0-50% and the standard deviation
was 10.43%.

2.4.3.7 Assessing packaging and food waste reduction progssor 10 different
types of packaging or food waste, and percent restlid program is implemented

Respondents were asked about the status of tlegjrgons for recycling five types of packaging
materials. For each type of packaging they couttbsk one of four options: Implemented, In-
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process, Considering, and Not Considering. Thdtsestithe survey regarding the recycling of

packaging are summarized in Table 2.9.

Table 2.9 Packaging recycling results (N=26 Overall

% of %

Respondents Recycled

Who have % Who by Those
Packaging Implemented | are In- | % Who are | % Not Who N for %
Material Recycling Process | Considering| Considering| Recycle | Recycled
Cardboard 86% 7% 0% 7% 98% 17
and paper
Glass 62% 11% 20% 7% 85% 14
Metal/Can 69% 11% 16% 4% 90% 16
Hard Plastic 599 7% 27% 7% 80% 11
Soft Plastic 31% 11% 27% 31% 90% 7

Cardboard and paper was the packaging materiah#fththe most implemented recycling
program; 86% of respondents had implemented a liagyerogram. Within the recycling
program for cardboard and paper, 98% of the panigagas being recycled. Seven percent (7%)
of respondents were in the process of implemeripggram to recycle cardboard and paper,
and 7% were not considering implementing a program.

Metal cans were the next highest packaging matertgrms of implemented recycling
programs, at 69% of respondents with a program.aiieeage recycling percentage of
respondents with programs implemented was 90% afiethl cans.

Glass and hard plastic had similar implementatates;, at 62% and 59%, respectively. The
average recycling percentage of respondents withrams implemented was 85% and 80% of
all glass and hard plastic, respectively. The Ipdadtic recycling rate of 80% made it the lowest
recycled of all the packaging materials.

Soft plastic was the packaging material with thedst recycling program implementation at
31% of respondents. But in terms of actual recgcprarcentages, soft plastic — at 90% — was not
the lowest of all packaging material.

Respondents were also asked about recycling opackaging material, reuse of packaging
materials (e.g., plastic tubs, buckets, palletsl)fand waste composting, as shown in Table 2.10.
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Table 2.10 Non-packaging recycling, reuse, and coragting results (N=26 Overall)

%

% of Recycled

Respondents| % Who by Those

Who have are In- | % Who are | % Not Who N for %
Item Implemented| Process| Considering| Considering| Recycle | Recycled
Recycling 11% 15% 30% 44% 97% 3
paper
cups/plates
Recycling hard 11% 11% 30% 48% 90% 3
plastic
cups/plates
Reuse of tubs, 59% 19% 11% 11% 71% 15
buckets, pallets
Food 11% 4% 43% 42% 63% 3
composting
onsite
Food 11% 4% 43% 42% 75% 2
composting
offsite

As can be seen in Table 2.10, reuse is a currastipe for over half of the respondents, and they
are able to reuse a large fraction of the reustdiies. The other items — recycling of paper and
plastic cups and plates — and food composting septea future opportunity for the most part.

2.4.3.8 Product mix and packaging characteristics

Respondents were asked to indicate their most paechfood product from each the following
categories: Baked Goods, Dairy, Meat, Fruits, adetables. They were also asked for the
number of servings per purchased package, the wpurchased per year in pounds, and the
type(s) of packaging utilized. The volumes repostaded widely, so outliers were eliminated
using an ad hoc method, and a median value wanatsti. The product mix and packaging
characteristics are summarized in Table 2.11.
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Table 2.11 Most significant food items and their pekaging characteristics (N=26)

Category Biggest Item Packaging Qty. IE:c?zsgr/] Packaging Mrﬁg;?géesye%?r
0, 0, 0,
Meat Chicken >25 svgs./pkg. ?rgz/‘;n Sgﬁtigapermo & 10
90% 35% paper/40%
Dairy Milk >25 svgs./pkg. fres% plastic jug/25% 5
plastic bag
: 97%
Fruit Bananas/Apples>25 svgs./pkg. fresh 93% cardboard bo 3
0, 0, 0,
Vegetable Potatoes >25 svgs./pkg.]?é:;] S&gotigapermo & 4
73% 30%
Baked Bread 2-25 svgs./pkd. frozen paper/70%plastic 2

By weighting the percentages of paper packagingyshn Table 2.11 by the annual number of
pounds for each food item, the overall packagimggrgage for paper can be estimated to
represent 55% of all institutional food packagiBg.similar logic, hard plastic represents 8%
and soft plastic 35%. The other two are insignific&urther, by multiplying these packaging
percentages by the “% who have implemented reaytlnd the “% recycled by those who
recycle” (both in Table 2.9), one can estimatedineent status of food packaging recycling, as
shown in Table 2.12.

Table 2.12 Estimated current overall status of fooghackaging recycling

Overall % of Current Future Contribution,
Institutional Food Contribution to| Those Implementing
Packaging Material | Packaging % Recycled and Considering
Cardboard and paper 55P0 46% 4%
Glass NS NS NS
Metal/Can NS NS NS
Hard Plastic 8% 4% 2%
Soft Plastic 35% 3% 11%
TOTAL 53% 17%

Considering the figures in Table 2.12, one cartlsaetoday just over half of all institutional
food packaging is being recycled. When those wkaarrently implementing or considering a
packaging recycling program have completed thepl@mentations, the recycling percentage
can be anticipated to increase to 70% overall.

2.4.4 Pilot survey discussion

Sustainability was not a high priority when respemis were asked to rank their purchasing
priorities, but respondents did believe that tifi@id purchasing organizations and end customer
were committed to sustainable purchasing. Respas@éso indicated that, on average, they had
a lot of discretion on their choice of supplier ¥@eported full discretion), and were not bound
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by group purchasing organization restrictions. Mespondents purchased the majority of their
food from national suppliers (average of 65% o&ltédod), and saw the most serious obstacle of
adopting sustainable food purchasing to be lagkfodistructure for sustainable suppliers. On
average, 13% of respondent’s purchases were logadlyn and produced, while third-party
certified food or beverage products were only, verage, 8% of respondent’s total food and
beverage purchases.

When it came to packaging waste reduction, respgad®w uneconomic reusing of packaging
as the most serious obstacle. Despite obstackesiging packaging, cardboard and paper, glass,
metal cans, hard plastic, and soft plastic all ingtl recycling rates (above 75%) with
respondents who had recycling programs.

On average, almost half of the respondent’s foguirshased as raw materials for scratch
cooking and baking, although much of the food ichased frozen. Chicken was reported as the
most common meat purchased, and 68% of it was psechfrozen. Bread was reported as the
most common baked good purchased, and 73% of ipwahased frozen. Other common foods
such as milk, bananas/apples, and potatoes wertyrmpaschased fresh. Packaging information
for these foods was collected to be used in tieedifcle analysis (See Section 4).

2.5 PILOT SURVEY CONCLUSIONS

Based on the pilot survey results, the high-voldooels and packaging alternatives for the life-
cycle analysis were clearly important (see SedctiptHowever, to empirically test the emerging
theory regarding alignment would require a largengle size, and the pilot survey results
showed that the final survey would need to be naldrter (see Section 3).

Given the low response rate in the pilot study,dimvey was redesigned to shorten it for better
response rate and to focus on fewer items, seléatedgh analysis of pilot study results. The
final survey did not include as many questionsmecsic food items, and instead focused on the
influence of end customers, host organizationsthind-party suppliers on the respondent’s
purchasing decisions regarding local and sustainetimices.
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3.0 INSTITUTIONAL CONTEXT AND PRACTICES (FINAL)
SURVEY

Based on the findings of the interviews and pilovsy, it became clear that certain institutional
context factors appeared to contribute to poligeeactices, and performance outcomes related to
purchasing choices. In particular, the influencemd customer, the host organization and, when
relevant, the third-party food service providerldoootentially create different outcomes for
locally purchased food (reduced transportation shigad waste reduction and recycling of food
packaging. For this stage of the research, a thiearenodel was developed and tested to
explore these effects.

3.1 BACKGROUND

Rising concern about the environmental impact otifransportation has led many firms to
define policies and implement practices that redbee ecological footprinBauccio and
Halwell 2005) The policies and practices account for a vamétgctivities of the product life
cycle. In order to develop and manage systemgelaice ecological impact, food retalil
institutions must maintain collaborative relatianish suppliers, transportation and logistics
providers, and waste hauléRiercy and Lane 2006 ukker(2006)identifies food as one of the
top three contributors to the environmental impadociety (the other two are mobility and
home energy use). Food transportation, broadlyetkus a major part of that impact. The
centralization of supermarket buying, the globaicmaand consolidation of the food industry,
and the increased usage of regional distributioriece have all contributed to the escalation of
food transportation over the past 30 yg&ianey 2006)

Pirog and colleagues published two articles th#trad the concept of “food miles” to contrast
local and global food supply systel#&srog 2004; Pirog and Benjamin 2009jo00d miles can
provide a relative indicator of the amount of eryavgfuel used to transport from farm to store,
with lower food miles signaling lower transportatifuel usage and cost. Lower food miles also
often translate to lower greenhouse gas emissfdtisough strong advocacy for local food
sourcing existed long before these studies weréghaul, the results of the studies significantly
increased the interest in the ecological impacteadl versus global food supply chains.

An important component of the food supply chaithis intermediary food industry that
provides, for example, food products to studentstaspital patients. This sector requires
frequent and lengthy trips by food growers and poeds to hubs in a complex food distribution
network that contributes significantly to globaflman dioxide emissiongdorrigan, Lawrence,
and Walker 2002)Iincreasingly, these businesses are assessinmgphaet of their purchasing
decisions on their carbon footprir{din and Galle 2001)Carbon footprint is one way to
describe or measure the carbon emissions fromafisparganization or process. Purchasing
decisions have complex implications for the envinent based on the mode of transportation
employed, the corresponding packaging used togmahthe goods, and the resulting waste and
disposal transportation. For example, a hospital cn@ose to support local farmers and
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purchase seasonal food products rather than punghiasm large national food suppliers whose
products tend to be sourced from multiple produeessind the globe. The local farmer may use
a pickup truck to service multiple customers witimimal packaging and recyclable totes,
whereas the distributor tends to use long- andtgtaarl trucking with protective packaging that
generates more waste and requires additional toatasion to haul the waste to landfills.

The objective of this phase of research is to erarttie purchasing decisions made by the
intermediary food industry, as represented by Hakgpand upper-level educational institutions.
The project has two parts: 1) conducting an assessof the current food miles of business
supply chains, including modes of transport anthdise traveled; developing a strategy to
measure progress toward reducing the total foodstiaveled; and evaluating the overall
impact of the transportation process; and 2) asgptse waste associated with the supply chains
from a life-cycle perspective, with a specific fgaan the relationship between transportation
mode and packaging. This process was started legsing the current conditions for these
organizations, conducted life-cycle assessmend#fefent types of packaging materials, and
then identified alternatives means to meet packpgguirements (e.g., shelf stability) that
feature reduced environmental impacts. In-dep#runtws, a survey, and simulation modeling
were then used to analyze the policies and practita national sample of subject institutions,
including how they manage relationships for keydoicis and with key service providers.

Ultimately, the results of this study may servéhesfoundation for a broader assessment of an
organization’s carbon footprint, which would exté¢ndther forms of energy usage,
transportation, and materials management. Thisdavagresent an enhancement to assessment
methodologies based purely on food-miles, whicliasgsthat greenhouse gases emitted during
food transport can be accurately estimated knowirlg the distances travelled by the food. This
work is intended to build upon and extend Piro@804; Pirog and Benjamin 2005) work on
food miles by 1) focusing on the policies and psst of institutional upper-level education and
hospitals, and 2) expanding beyond a food-mile$yaisato include packaging, waste hauling
and landfill disposal.

3.2 PROPOSED MODEL

Given the results of the interviews and pilot syrveis reasonable to hypothesize that the
context, or environment, of the buyer’s purchaslagisions impacts their practices and
behavior, which in turn shapes the outcomes andtsesf the buyer’s practices. This study
looks at various elements in the buyer’s environnfear independent variables or
determinants), level of policy implementation arddocal food purchasing and waste reduction,
and the resulting outcomes from those policiesindependent variables, the institution and its
customer values may align or differ on various pasing and waste reduction practices
(Fawcett, Magnan, and McCarter 2008; Lamming, Cadtlywand Harrison 2004; Bartlett,

Julien, and Baines 2007%imilarly, the third-party buyer and organizatimay have the same
alignment issuefL_ee, Kwon, and Severance 200Ihese differing perspectives would affect
both the development and implementation of polielesg with the subsequent changes in local
purchasing and waste reduction.

Two other areas put constraints on the purchasegidns. First, facility flexibility or the
ability to process a complete range of food proslwgthin the institution can limit what the

34



institution can process in terms of raw foods @-prepared foods, thus impacting the ability to
buy from local producers and the related packagiaste. Similarly, contract flexibility has been
linked to sustainability practice implementati@iannakis 2007)The resulting proposed model
is shown in Figure 3.1.

Independent Variables Dependent Variables

Waste Waste Local Food
Host Organization Reduction Recycling Purchasing
Hla
Values
H1b
End Customer H2a
Values
H2b ‘
H3a "
H3b ‘&
‘
H4b

% Waste
Reduction

Policy
Formalization

Third Party
Purchasing

Performance
QOutcomes

Contract Flexibility

% Waste

Facility Flexibility Recycling

% Local Food
Purchasing

Figure 3.1 Proposed model

Associated with the above model, the following }pdtheses are proposed:

H1: The host organization’s values related to sugkde purchasing, locally purchased foods,
and packaging reduction is positively related & th

a) formal level of policy in place related to wasteuction, waste recycling and local food
purchasing,

b) percentage of waste reduced, recycled, and foodlpurchased.

H2: The end customer values related to sustairmablehasing, locally purchased foods, and
packaging reduction is positively related to the:

a) formal level of policy in place related to wasteuction, waste recycling and local food
purchasing,
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b) percentage of waste reduced, recycled, and foodlpurchased.
H3: Facility flexibility (kitchen has most scratdptions) is positively related to level of
sustainability practice implementation.

H4: The use of third-party purchasing is relatethen

a) formal level of policy in place related to wasteuction, waste recycling and local food
purchasing,

b) percentage of waste reduced, recycled, and foodlpurchased.

H5: Level of contract flexibility is positively rated to the:

a) formal level of policy in place related to wasteuction, waste recycling and local food
purchasing,

b) percentage of waste reduced, recycled, and foodlpurchased.

H6: Level of kitchen and dining facility flexibiljtis positively related to the:

a) formal level of policy in place related to wasteuction, waste recycling and local food
purchasing,

b) percentage of waste reduced, recycled, and foodlpurchased.

3.3 FINAL SURVEY RESEARCH METHODOLOGY

In this section, the research sample selectionggutata collection methodology and the survey
are described.

3.3.1 Final survey sample selection

The hospital and university food purchasing orgatnins were selected because they are high-
volume purchasers of food, and sustainability isglecal food purchasing and waste reduction)
are very important concerns for these groups. Halspare particularly interested in the health
and safety issues surrounding food and have aveastistainability interest group, Health Care
without Harm, which has helped to support numerganizational efforts to purchase more
local food for freshness and reduce waste. Singilaniversities have a multiple stakeholders —
particularly student groups — with strong sustailitglagendas.

3.3.2 Final survey data collection methodology

The final survey instrument was similar to the pgarvey, although it excluded many of the
specific questions about types of food purchasedpackaging for those foods. The survey
instrument can be seen in Appendix A-3.

Respondents were recruited through two industramieations, American Society for
Healthcare Food Service Administrators (ASHFSA) Biadional Association of College &
University Food Services (NACUFS). The two indusirganizations were approached to help
secure an email of introduction and with the hopenzouraging a high response rate.

Email invitations were sent on December 12, 200800 people (ASHFSA) and 618 people
(NACUEFES). Out of 75 who accessed the survey, 68pteted the entire survey, giving a
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response rate of 5%. The last survey was compteteldnuary 23, 2009. As compensation for
participation, survey respondents who completedtimeey were given a $10 Amazon.com gift
certificate and the chance to win a $200 donataih¢ir local food charity.

3.4 FINAL SURVEY RESULTS

3.4.1 Final survey demographic statistics

The respondent group was 66, although in some ¢asesdividuals did not answer all of the
guestions. These respondents were kept in the sgmpl since pair-wise deletion was used for
the model and wanted as many answers to be inclslpdssible.

3.4.1.1 Buyer-organization relationship

Of the respondents, 23% indicated that the buypplgr relationship that best describes the
purchasing situation at their facility was “context dining service.” The remaining 77%
indicated that “employee of host organization” vitass best description.

3.4.1.2 Size of organization

As with the pilot survey, the size of the organ@atwas measured by the number of meals
served per day. Rather than filling in a text fiefdthe final survey specific ranges were
provided, as indicated in Figure 3.2. These ramgesimilar to the ranges reported for the pilot
survey, except that the lower range is separateditoate very small operations, and the two
upper categories reported earlier have been lunmpeane category.

25

N
o
I

[Eny
o1
I

=
o
I

Frequency

oL ]

<100 100-499 500-2000 2000-5000 >5000

Meals Served per Day

Figure 3.2 Size of the organization for final syrvespondents (meals per day) (N=62)
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3.4.1.3 Type of organization

The type of organization, either hospital or colleppiversity (public or private), is shown in
Figure 3.3.

Frequency
= N
(62N =]

L

=
o

&)]

o

Hospital College or Univ., Public College or Univ., Private

Type of Organization

Figure 3.3 Type of the organization for final survespondents (N=62)

When asked whether the respondent was part ofugpgrorchasing organization, 51.5%
responded that they were and 48.5% respondedhtiainere not.

3.4.2 Final survey descriptive statistics

3.4.2.1 Perceived priorities of host organization, end caster, and food
purchasing organization

Using a seven-point scale of agreement, where hsrfstrongly disagree” and 7 means
“strongly agree,” respondents were given four sta&i@s about purchasing priorities.
Respondents were asked about their agreement agthad these statements for their host
organization (if they were a contracted employ#deir end customer group and their purchasing
group. The statements were as follows:

Please indicate your level of agreement with tlefiong statements regarding purchasing
practices: [My Food Purchasing Organization] oy [Ehd Customer]...
» is fully committed to sustainable purchasing pigi (Sustainable Purchasing)
* encourages purchases of local products whenevsifyp®s (Local Purchasing)
* sees packaging waste reduction as an important geatkaging Waste Reduction)
» sees food waste reduction as an important goalodWaste Reduction)
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3.4.2.2 Commitment to purchasing practices

Table 3.1 Perceived priorities of host organization

Perceived Priorities of Host Organization
1=Strongly Disagree to 7= Strongly Agree

Packaging Food

Sustainable Local Waste Waste
Purchasing| Purchasing| Reduction| Reduction
N Valid 66 66 66 66
Missing 0 0 0 0
Mean 3.62 3.77 3.80 4.17
Median 4.00 4.00 4.00 4.00
Mode 4 4 4 5
Std. Deviation 924 1.005 1.011 921

Respondents agreed most that their host organizefiew food waste reduction as an important
goal, followed by agreeing a little less that thHeist organization saw packaging waste reduction
as an important goal. Respondents agreed evethbsheir host organization encouraged
purchases of local products. The respondents dwkdahot agree as much that their host
organization was committed to sustainable purclgasin

Table 3.2 Perceived priorities of end customer

Perceived Priorities of End Customer
1=Strongly Disagree to 7= Strongly Agree

Packaging Food

Sustainable Local Waste Waste
Purchasing| Purchasing| Reduction| Reduction
N Valid 66 66 66 66
Missing 0 0 0 0
Mean 3.29 3.62 3.35 3.44
Median 3.00 4.00 3.00 3.00
Mode 3 4 4 3
Std. Deviation .989 .989 1.030 1.025

Respondents agreed most that their end customeueged purchases of local products,
followed by agreeing a little less that their enmdtomer saw food waste reduction as an
important goal. Respondents agreed even lesshihiateind customer saw packaging waste
reduction as important a goal. The respondentsativiid not agree as much that their end
customer was committed to sustainable purchasing.
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Table 3.3 Perceived priorities of food purchasing rganization

Perceived Priorities of Food Purchasing Organizatin
1=Strongly Disagree to 7= Strongly Agree

Packaging Food

Sustainable Local Waste Waste
Purchasing| Purchasing| Reduction| Reduction
N Valid 14 14 14 14
Missing 52 52 52 52
Mean 4.00 4.07 4.14 4.43
Median 4.00 4.50 4.50 5.00
Mode 5 5 5 5
Std. Deviation 1.109 1.141 1.099 .852

Respondents agreed most that their food purchasganization saw food waste reduction as an
important goal, followed by agreeing a little I¢sat their food purchasing organization saw
packaging waste reduction as an important goalp&tetents agreed even less that their food
purchasing organization encouraged purchases aff ppoducts. The respondents overall did
not agree as much that their food purchasing orgéion was committed to sustainable
purchasing.

3.4.2.3 Contract flexibility

When asked about the diversity of their suppli2@8o of respondents had between two and five
vendors; 33% had between six and 10 vendors; 144 h&o 20 vendors; and 23% had more
than 20 vendors (percentages were rounded up).

When respondents were asked how much discretignhide regarding the choice of suppliers,
3% said that they had no discretion over suppbéérction; 41% reported that a majority of
purchases were required to be from one or two gnsphith limited discretion over categories
like diary or produce; 17% reported that at leadt bf purchases were required to be from one
or two suppliers with full discretion over categexilike diary or produce; 12% reported that they
had full discretion to purchase from a competitiveup of “company authorized” suppliers; and
27% reported that they had full discretion to passhfrom any supplier.

Using a five-point scale of agreement, where 1 rménaa extent at all” and 5 means “to a large
extent,” respondents were given five statementsitafpplier support. Respondents were asked
to rate each of these statements in terms of ttemeto which their major supplier supported
them in efforts to purchase sustainably and locdlhe statements were as follows:
» Are you allowed to purchase what you want from otuppliers without negative
consequences?
» Are you provided with financial incentives to puasie predominately from that supplier?
» Are you allowed renegotiation flexibility to addselsost organization sustainability
requirements such as buying local foods?
» Can the supplier provide accurate data on whicdymts are produced locally?
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» Can the supplier provide accurate data on whicdymts are produced with green or

sustainable practices?

Table 3.4 Support of dominant supplier for sustainéle practices

Extent to which dominant supplier supports practices
1=No extent at all to 5=To a large extent

Purchase from  Provided Renegotiation | Supplier | Supplier can
other suppliers  financial flexibility to can provide| provide data
without incentive to | address Host Org data re: re:
negative purchase sustainability local sustainable
consequences from supplier| requirements products products
N | Valid 66 66 66 66 66
Missing 0 0 0 0 0
Mean 3.53 3.61 3.18 3.21 3.06
Median 4.00 4.00 3.00 3.00 3.00
Mode 5 5 4 3 3
Std. 1.268 1.508 1.264 1.157 1.080
Deviation

Overall, respondents rated the highest types giaurom their supplier as “providing financial
incentive to purchase from supplier,” and secomhést as “purchasing from other suppliers
without negative consequences.” The next highgsstyf support from the supplier was
“renegotiation flexibility to address Host Org saistbility requirements,” while “supplier can
provide data re: local products” and “supplier paovide data re: sustainable products” were the
lowest types of support from the supplier.

Using a five-point scale of agreement, where 1 rméaa extent at all” and 5 means “to a large
extent,” respondents were given seven statementg albst organization support. Respondents
were asked to rate of each of these statemengsmstof the extent to which their major supplier
supported them in efforts to purchase sustainatidyi@cally. For this question, respondents
were separated into two different groups, conthetaployees and host organization
employees. The statements were as follows:

* Supports efforts to procure sustainable and locadyrcts

» Supports efforts to utilize "green" cleaning proguc

» Encourages promoting benefits of "green” products

* Encourages promoting benefits of "green" wasteesyst

» Encourages building partnerships with local groveard producers

» Requires providing reports documenting percenthmased "green” products

* Requires meeting established minimums of local femarcing and/or organics
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Table 3.5 Host organization support of sustainableractices (for contracted employees)

Extent to which host organization supports practice (of contracted employee)

1=No extent at all to 5=To a large extent

N

Std.

Valid | Missing | Mean| Median| Mode | Deviation
Supports efforts to procure 14 52| 3.86 4.00 5 1.099
sustainable and local products
Supports efforts to utilize 14 52| 3.43| 4.00 4 1.453
“green” cleaning products
Encourages promoting benefits 14 52| 3.71 4.00 5 1.326
of “green” products
Encourages promoting benefits 14 52| 3.86 4.00 5 1.167
of “green” waste systems
Encourages building partnerships 14 52| 3.57 4.00 5 1.555
with local growers and producers
Requires providing reports 14 52| 2.71 2.00 1 1.684
documenting percent purchased
“green” products
Requires meeting established 14 52| 2.64 2.50 1 1.646

minimums of local food sourcing
and/or organics

)

a. Multiple modes exist. The smallest value is sihow

For respondents who were contracted employeesyples of host organization support that
were rated the highest overall were both “suppeifftarts to procure sustainable and local
products” and “encourages promoting benefits afegr waste systems.” The next highest types
of support were “encourages promoting benefitgodén’ products,” “encourages building

partnerships with local growers and producers,

@upports efforts to utilize ‘green’ cleaning

products.” The lowest-rated types of support weegjtiires providing reports documenting
percent purchased ‘green’ products” and “requiresting established minimums of local food

sourcing and/or organics.”
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Table 3.6 Host organization support of sustainableractices (for host org employees)
Extent to which Host Organization supports practices (of Host Org Employee)
1=No extent at all to 5=To a large extent

N Std.

Valid Missing | Mean| Median | Mode | Deviation
Financial incentive to purchase 48 18| 3.69 4.00 5 1.206
from supplier
Supports efforts to utilize 48 18| 3.58| 4.00 3 1.182
“green” cleaning products
Encourages promoting benefits 48 18| 3.48 4.00 4 1.203
of "green" products
Encourages promoting benefits 48 18| 3.65 4.00 5 1.246

of “green” waste systems
Encourages building 47 19| 3.32 4.00 4 1.353
partnerships with local growers
and producers

Requires providing reports 48 18| 2.00 1.00 1 1.255
documenting percent purchased
“green” products

Requires meeting established 48 18| 1.69 1.00 1 971
minimums of local food
sourcing and/or organics

a. Multiple modes exist. The smallest value is show

For respondents who were host organization empfyyke types of host organization support
that were rated the highest overall were “finaniriaéntive to purchase from supplier” and
“encourages promoting benefits of ‘green’ wastdesys.” The next highest type of support was
“supports efforts to utilize ‘green’ cleaning prads,” “encourages promoting benefits of ‘green’
products,” and “encourages building partnershigh Vacal growers and producers.” The
lowest-rated types of support were “requires priogjdeports documenting percent purchased
‘green’ products” and “requires meeting establismedimums of local food sourcing and/or
organics.”

3.4.2.4  Facility flexibility

When respondents were asked to describe their té¥ebd preparation facilities, 58% had a
full bakery and kitchen; 36% had a full kitchen amnuiple bakery (cookies, cakes, etc); 5% had
a full kitchen that could do simple food prep (cpimg, mixing) and baking; and 2% of
respondents had either a kitchen with limited fpogp and bakery or a facility without food
prep or mixing.

When respondents were asked to describe their &é¥ebd delivery, they chose between the
options listed below:
* Vending machines of pre-packaged food and snacks
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» Above choices and grab 'n go (pre-made food iteumsh@ased from external sources)
* Above choices and self serve (salad bar)

» Above choices and quick service (food items quigkigpared to order)

» Above choices with full-service dining (sit downttwvimenu and service)

Respondents said that 62% had full-service dird3g§p had quick service; 3% had self serve;
and 1.5% of respondents had only vending machiriispre-packaged foods and snacks.

When respondents were asked about the level of thptitheir organization had during the
design of the current kitchen facilities, 15% hadmput at all; 14% had limited input; 20% had
some input; 27% had significant input; and 24% #a&d their organization designed the kitchen.

3.4.2.5 Recycling, reuse, and waste (composting and domgtio

Respondents were asked about their recycling, remskwaste reduction. The results are
summarized in Table 3.7.

Table 3.7 Results for recycling, reuse, food compiiisg, and food donation for final survey (N=62 Oveall)

Implementation Percentage % Reduced
for this

Not type of N for %

considering Partially Fully | waste Reduced
Recycling -
Cardboard Boxes 3% 2% 26% | 52%| 18% 85% 48
Recycling - Glass
Containers 19% 16% 16% | 40% 8% 71% 35
Recycling -
Metal/Cans 5% 16% 23%| 50% 6% 72% 42
Recycling - Plastic 6% 13% 21%| 48%| 11% 69% 40
Recycling - Paper 2% 5% 24%| 58%| 11% 62% 45
Reuse - Plastic 34% 18% 26% | 18% 5% 42% 25
Compost - Food
Waste 29% 29% 19% | 15% 8% 53% 27
Reduce - less
individual servings|
of drinks in
bottles/cans 27% 34% 24%| 10% 5% 36% 19
Donate - excess
foods to hunger
relief agencies 31% 23% 21%| 13%| 13% 33% 26
Donate - excess
foods for non-
human
consumption 71% 16% 6% | 5% 2% 50% 7
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As can be seen in Table 3.7, very few organizatoamsider their recycling, reuse and waste
reductions effort to be fully implemented. For relayg, most respondents checked the box
between “partially” and “fully” implemented, andditated that their programs allow them to
recycle between 62% and 85% of the material. Thesdts are consistent with the pilot survey,

but with slightly lower number for percentage rdegc Reuse, composting, and donation of
waste is practiced by a small minority of the ofigations.

3.4.2.6  Purchasing practices

Respondents ranked their level of implementatiorséveral different purchasing practices,
using a five-point scale where 1 means “not considéand 5 means “formal policy with
improvement goals.” Respondents also were askedtty their amount purchased for each
practice of total purchased. The purchasing preststatements were:

* Purchase locally produced foods when available fid@stributor
Purchase locally produced foods directly from seurc

Purchase third-party certified foods when availgdblganic, sustainable, hormone free,
etc.)

Purchase bulk food products to reduce packagingewas
Purchase food products with reusable containerstornable totes

Table 3.8 Implementation of purchasing practices

Implementation of Purchasing Practices of Respondés
1=Not considering to 5=Formal policy with improvembgoals

Purchase Purchase
locally locally Purchased| Purchase bulk Purchase food
produced produced | third-party | food products| products with
foods when foods certified to reduce reusable
available from| directly foods when| packaging containers or
distributor | from source| available waste returnable totes
N | Valid 66 66 66 66 66
Missing 0 0 0 0 0
Mean 3.21] 2.79 2.59 3.02 2.09
Median 3.00 3.00 3.00 3.00 2.00
Mode 3 3 3 3 1
Std. Deviation .985 1.209 1.202 1.000 1.119

Respondents rated “purchase locally produced fadas available from distributor” as overall
most implemented and “purchase bulk foods prodiocteduce packaging waste” as next most
implemented. “Purchase locally produced foods tiydoom source” was the next most

implemented practice; “purchased third-party cexdifoods when available” was the next less

implemented practice; and “purchase food produdis reusable containers or returnable totes”
was the least implemented practice overall.
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Table 3.9 Purchasing practices as percentage of &biif implemented

Percent of Implementation of Purchasing PracticesfdRespondents

Purchase Purchase Purchase food
locally locally Purchased| Purchase bulk products with
produced produced | third-party | food products reusable
foods when foods certified to reduce containers or
available from| directly foods when| packaging returnable
distributor | from source| available waste totes
N | Valid 49 45 43 40 34
Missing 17 21 23 26 32
Mean 19.35% 11.80% 10.61% 37.43% 8.21%
Median 15.00% 5.00% 5.00% 32.50% 0%
Mode 10% 10% 0% 0% 0%
Std. Deviation 16.00%  17.368% 13.25% 31.16% 12.79%

a. Multiple modes exist. The smallest value is show

In addition to rating the level of implementationtiee purchasing practice listed above,
respondents were asked to provide a percent dffotahased for each of the purchasing
practices. The purchasing practice with the higbestall percentage of total purchased was
“purchase bulk foods products to reduce packagiast&/ at 37%, while the lowest overall

purchasing practice was “purchase food productls ketisable containers or returnable totes” at

8%.

Respondents ranked their level of implementatiaritfcee different menu planning practices,
using a five-point scale where 1 means “not considéand 5 means “formal policy with

improvement goals.” Respondents were also askedt&y their amount menu planning for each

practice, of total purchased. The menu planningtmas statements were:
* Plan menus with priority given to seasonal prodanaglability
* Plan menus to reduce consumption of animal products
* Plan menus to promote healthy diets
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Table 3.10 Menu planning practices

Menu Planning Practices of Respondents
1=Not considering to 5=Formal policy with improvemhgoals

Plan menus with priority ~ Plan menus to Plan menus to
given to seasonal | reduce consumptionpromote healthy
produce availability | of animal products diets
N | Valid 66 66 66
Missing 0 0 0
Mean 3.24 2.00 3.58
Median 3.00 1.00 3.50
Mode 3 1 3
Std. Deviation .92¢ 1.289 .895

Overall, respondents rated “plan menus to promeédthy diets” as the most implemented menu
planning practice of the choices; “plan menus \gitiority given to seasonal produce

availability” as a less implemented practice; apkhfi menus to reduce consumption of animal
products” as the least implemented.

Table 3.11 Menu planning practices as percentage tdtal if implemented

Percent of Implementation of Menu Planning Practice of Respondents

Plan menus with priority  Plan menus to Plan menus to
given to seasonal | reduce consumptionpromote healthy
produce availability | of animal products diets

N | Valid 50 43 51
Missing 16 23 15
Mean 33.14% 14.53% 51.27%
Median 27.50% 5.00% 50.00%
Mode 50% 0% 50%
Std. Deviation 23.740% 21.926% 28.824

In addition to rating the level of implementatiohtloe menu planning practice listed above,
respondents were asked to provide a percent dfrtatau planning for each of the practices.
The menu planning practice with the highest avepageentage of total practices was “plan
menus to promote healthy diets” at 51%, while “pla@nus with priority given to seasonal
produce availability” was less overall percentag832. “Plan menus to reduce consumption of
animal products” was the lowest average percergag®al menu planning practices at 15%.

3.4.2.7

Supplier characteristics

When asked to categorize their supplier for a nitgjof their sustainable and local products, 9%
of respondents reported individual farmers as tmaijor supplier. Of the respondents, 35%
reported “Local produce, dairy and/ or meat distidp predominately” as their major supplier
for sustainable and local products; 26% reporteakithhal full service distributor
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predominately;” 24% reported “National and Locatdbutors almost equally;” and 6%
reported “Other.”
The “Other” responses were:

* A mix of farmer/supplier and our primary distributo

* National distributor and dairy

» Local produce distributor

* Local farmers and meat/dairy distributors

3.4.3 Final survey alignment between host organization,r&l customer and
food purchasing organization

In this section, the differences in the respondepérceptions of the host organization, end
customer, and third-party food purchasing orgaronafwhere relevant) are described. The
respondent is asked to evaluate whether the diffgrarties are committed or supportive of

sustainable purchasing practices, local producedyats, packaging waste reduction, and food
waste reduction.

3.4.3.1 For host org vs. end customer

A paired-sample t-test was conducted to evaluathven the respondent’s perceived level of
commitment to four topics was different betweenrthest organization and their end customer.
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Table 3.12 t-test of respondent’s perceived priories of their host organization compared to their ed

customer
Respondent's perceived priorities:
Comparing Host Organization and End Customer
Paired t-test
Std. Std. Error Sig.
Mean| N | Deviation| Mean t df | (2-tailed)
Sustainable| Host 3.62| 66 .924 114
Purchasing | Organization 2900| 65 | .005
End Customer 3.2D 66 .989 122
Local Host 3.77| 66 1.005 124
Purchasing | Organization 1320 65 | .191
End Customer 3.62 66 .989 122
Packaging | Host 3.80| 66 1.011 124
Waste Organization 3.321| 65 | .001
Reduction | End Customer 3.3b 66 1.030 127
Food Waste| Host 4.17| 66 921 113
Reduction | Organization 4937| 65 | .000
End Customer 3.44 66 1.025 126

The results indicated that the mean scores forepard commitment to sustainable purchasing,
packaging waste reduction, and food waste redugtene all significantly different between the
respondent’s perceptions of their host organizadiwsh their end customer. In these cases, the
host organization was perceived to have a highed [&f commitment or support relative to the
customer. On the other hand, the perceived committodocal purchasing was not significantly
different between the respondent’s perceptionbe@if host organization (M = 3.77, SD = 1) and

their end customer (M = 3.62, SD = 0.99), t(65)213=0.19.

3.4.3.2

For host org vs. food purchasing organization

A paired-sample t-test was conducted to evaluatshen the respondent’s perceived level of
commitment to four topics was different betweenrthest organization and their food
purchasing organization.
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Table 3.13 t-test of respondent’s perceived priories of their host organization compared to their fod
purchasing organization

Respondent's perceived priorities:
Comparing Host Organization and Food Purchasing Orgnization
Paired t-test
Std. Std. Error Sig.
Mean| N | Deviation| Mean t df | (2-tailed)
Sustainable| Host 3.79| 14 1.051 .281
Purchasing | Organization
Food Purchasing 4.00| 14 1.109 2906|1147 | 13 | 272
Organization
Local Host 4.07| 14 1.141 .305
Purchasing | Organization
Food Purchasing 4.07| 14| 1141 305(-000 | 13 ) 1.000
Organization
Packaging | Host 3.79| 14 1.369 .366
Waste Organization
Reduction | Food Purchasing 4.14| 14|  1.099 94| "1:825| 13 | .208
Organization
Food Waste| Host 407 14 1.269 .339
Reduction | Organization
Food Purchasing 4.43| 14 .852 22g| 1099 13 | .292
Organization

The results indicated that the mean scores forepard commitment to sustainable purchasing,
local purchasing, packaging waste reduction, and feaste reduction were not significantly
different between the respondent’s perceptionb@f host organization and their food
purchasing organization.

3.4.3.3 For end customer vs. food purchasing organization

A paired-sample t-test was conducted to evaluatethven the respondent’s perceived level of
commitment to four topics was different betweenrtbad customer and their food purchasing
organization.
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Table 3.14 t-test of respondent’s perceived priories of their end customer compared to their food pehasing

organization

Respondent's perceived priorities:

Comparing End Customer and Food Purchasing Organizidon

Paired t-test

Std. Std. Error Sig.
Mean| N | Deviation| Mean t df | (2-tailed)

Sustainable | End Customer 3.5} 14 1.284 .343| -1.883| 13 .082
Purchasing | Food Purchasing 4.00| 14 1.109 296

Organization
Local End Customer 3.98 14 1.328 355 -.458| 13 .655
Purchasing | Food Purchasing 4.07| 14 1.141 .305

Organization
Packaging | End Customer 3.64 14 1.277 .341| -2.876| 13 .013
Waste Food Purchasing 4.14| 14 1.099 294
Reduction | Organization
Food Waste| End Customer 3.98 14 1.269 .339| -1.989| 13 .068
Reduction  [Food Purchasing 4.43| 14 852 228

Organization T

The results indicated that the mean scores forepard commitment to sustainable purchasing,

local purchasing, and food waste reduction weresigtificantly different between the

respondent’s perceptions of their end customettlaeid food purchasing organization. The
perceived commitment to packaging waste reductias significantly different between the
respondent’s perceptions of their end customer (8464, SD = 1.28) and their food purchasing
organization (M = 4.14, SD = 1.10), t(13)=2.88, 4B, where there is a higher level of
perceived commitment to packaging waste reductiomhfe food purchasing organization than
the end customer.
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Table 3.15 Summary of perceived priorities t-tests

Host Org

End Customer

Food Purchasing Organization

Somewhat high

perceived commitmen
Sustainable
Purchasing| HO > EC

HO = FPG

Somewhat lower
tperceived commitmen

HO > EC
EC = FPG

Somewhat high perceived
tcommitment (equal to both HO
& EC within FPG subset)

EC = FPG
HO = FPG

Somewhat high

Local perceived commitmen

Somewhat high
tperceived commitmen

Somewhat high perceived
tcommitment

Purchasing HO = EC HO = EC
HO = FPG HO = FPG
EC = FPG EC = FPG
Somewhat high Somewhat lower Somewhat high perceived
Packaging | perceived commitmerjtperceived commitmentcommitment
Waste HO > EC HO > EC
Reduction | HO = FPG HO = FPG
EC < FPG EC < FPG
Somewhat high Somewhat high Somewhat high perceived
perceived commitmentperceived commitmerntcommitment (equal to both HO
Food & EC within FPG subset)
Waste HO = FPG
Reduction | HO > EC HO > EC HO = FPG
EC = FPG
EC = FPG

3.4.4 Construct operationalization and validation

One of the objectives of this research was to eraatet of scales that could be used in the future
to look at sustainable purchasing practices inrtegtutional supply chain. An exploratory factor
analysis was first performed to eliminate itemg thd not conform to a relevant factor (cross or
week loadings). Using SPSS version 16.0, prinaipaiponent analysis was performed with a
Varimax rotation and accepted only those factoth an Eigenvalue greater than qhkair et

al. 2009) Next, the reliability or internal consistencytbé construct items was checked

amongst themselves using Cronbach’s alpha. Whéra adpabove .70, this indicates that the
scale has good reliability. Although, for new stgla lower threshold such as .60 is considered
acceptabléHair et al. 2009) The resulting constructs and their related itanesprovided in

Table 3.16. All the constructs show reasonablaldity. The corresponding items are then
averaged together to create one construct. Forgeathe six recycling items are averaged
together to form one construct called “Recyclingd®ces.”
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Table 3.16 Construct items and reliability

Scale Item Description
Recycling Practice$ Q10.1 | Recycling Cardboard Boxes
o=.88 Q10.2 | Recycling Glass Containers

Q10.3 | Recycling Metal Cans
Q10.4 | Recycling Plastic
Q10.5 | Recycling Paper
Q10.6 | Reusing Plastic

Local Purchasing | Q11.1 | Purchased locally produced foods when availabm
a=.78 distributor

Q11.2 | Purchased locally produced foods directlynfemurces
Q12.1 | Plan menus with priority given to seasonatipce

availability
Packaging Q10.8 | Reduce or less individual servings of driimkisottles or cans
Reduction Q11.4 | Purchase bulk food products to reduce pangagaste
a=.63 Q11.5 | Purchase food products with reusable contorereturnable
totes.

Contract EncourageQ6A.1 | Supported in efforts to procure local proguct
a=.94 Q6A.2 | Supported in efforts to use green clean prtsdu
Q6A.3 | Encouraged to promote awareness of localymtsd
Q6A.4 | Encouraged to promote awareness of recyaitty,
Q6A.5 | Encouraged to build partnerships with localdoicers

Contract Require | Q6A.6 | Required to report % of local, sustainable, e

p=.88 Q6A.7 | Required to meet established minimums ofl lfmxzd
Contract Dominant| Q5 Discretion level over supplier selection

Supplier Q6.1 Allowed to purchase from other suppliers withjpenalty
a=.61 Q6.3 Allowed to renegotiate contract flexibility oy local foods
Facility Flexibility | Q7 Level of food preparation facilities

p=.13 Q8 Level of food delivery format

3.4.5 Regression models

To test the proposed hypothesis, regression medsks run for each type of policy construct
(recycling practices, local purchasing, and paakggeduction) and the partner construct of
percentage of waste reduced, percentage local grpduchased, and percentage packaging
reduced as the dependent variables. The indepevdeables were the relevant perception of
host organization and end customers values retatdht construct (specific practice and
sustainability); the three contract constructs ¢emage, require, and dominant supplier); the
facility flexibility construct; and a variable fohird-party contracted versus employee of host
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organization (buyer-supplier role). The resultshaf stepwise factor analysis are shown in Table
3.17.

Table 3.17 Stepwise regression of policy formalizain and outcomes as a function of values, contracnd
facility flexibility

Stepwise regression results of policy formalizatioand outcomes
as a function of values, contract, and facility fleibility
Significant Independent Standardized
RZ%a | F (sig) Variables B (p)
Packaging | Policy .258| 11.445 | Host Value (packaging wast¢)0.418 (.000)
Waste formalization (.000) | Buyer-Supplier Role -.314 (.007)
Reduction Contract Require 0.281 (.022)
% Reduced .1029.971 | Host Value (packaging wast¢)0.354 (.025)
(.000)
Packaging | Policy .241|10.67 | End Customer Value 0.349 (.005)
Recycled | formalization (.000) | (sustainability)
% Recycled 148 9.33 Host Value 0.407 (.004)
(.004) | (sustainability)
Local Policy .445|17.02 | Contract Encourage 0.417 (.000)
Purchasing| formalization (.000) | Buyer-Supplier Role -.308 (.002)
% purchased| .37P15.631 | Host Value (local purchasing).297 (.015)
(.000) | Buyer-Supplier Role -.490 (.000)

These results show some support for certain hygethd-irst, H1la, the relationship between host
organization values and policy formalization, ipgorted for packaging waste policy. If the host
organization sees packaging waste reduction ampartant goal, then it is more likely that they
have a formal policy in place. Additionally, in eyecase the host organization supporting values
translate into more packaging waste reduction angcting in terms of total waste generated

and a higher percentage of local purchasing (&uigporting H1b).

Second, the end customer values concerning suBiigtinan general, do contribute to policy
formalization for packaging recycling, but do n@trislate into any actual percentage reductions.
Thus H2a is partially supported, while H2b is ngpgorted for any values or outcomes.

Third, the use of third-party purchasing (contrdatéing service) plays a positive role in both
policy formalization and percentage waste redueddaal purchasing. While the direction of
the relationship was not proposed in H3, it is icteat those organizations using contracted
dining services have a more formalized policy ookpging waste reduction and local
purchasing. This relationship leads to a highecgaage of local purchases. Thus, partial
support for H3a and H3b is evident.

Fourth, different aspects of the contract haveffateon outcomes. Contract reporting

requirements which require purchasing individualsmeet established minimums or document
percentages of products that are local or susti@raab related to formalized policies on waste
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reduction. Encouraging activities are also relatethe level of policy formalization for local
purchasing, but do not have a significant relatigmsvith percentage improvements on any
measures. In this case, H4a is partially suppdotedi4b is not supported.

Finally, H5, the relationships between facilityxieility and either policy formalization level or
percentages of improvement are not supported.

3.5 CONCLUSIONS

In this section, the institutional context, contsa@and facility flexibility are explored, and how
these might relate to the policy formalization geaformance outcomes related to local
purchasing and waste reduction. The results shatitltle contracted dining services (third-party
purchasing) and the host organization seem toigeedl in their perceptions of values related to
packaging waste reduction and recycling, food wesdaction, and local purchasing. On the
other hand, the respondents felt that their entbouers were not as committed or supportive of
these values except for local purchasing.

Because this study was asking about packaging wast@urchasing group was probably more
aware of the impact of this waste relative to the eustomer. Many of the end consumers have
no idea how their food arrived at the dining fagjlthus, it becomes the responsibility of the
host organization and its food service employeeatracted food service provider to manage
the waste streams from the kitchen. The resulte/shat high levels of host organization values
around these waste issues translate into more fiaedagolicies with goals and reporting
requirements. These policies, in turn, do leadrproved performance.

While this study shows that all three potentialug® (host organization, contracted dining
service, and customer) are aligned in their vatetged to local product purchasing, according
to the results the host organization’s values callpurchasing drive the performance outcome.
Typically, this value is conveyed through encoungganguage to the purchasing person and
formalized policy language with the third-party plaser. It could be the case that those host
organizations using third-party services are mibedyl to create contracts related to purchasing
relative to the type of policy that might be proattito an in-house employee. This could be the
explanation for more policy formalization when thparties are used and the resulting higher
percentages of local purchasing.

Another interesting finding is the role of the endgtomer and host organization’s support of
sustainability in general. While the end customstipport appears to relate to higher policy
formalization on packaging recycling, it is the hogyanization’s support that leads to higher
percentages of recycled packaging. Thus, the cestdnves the policy in this case, but the host
organization implements this policy.

Finally, the hypothesis relating the facility flexity to policy formalization and performance
outcomes was not supported. From the interview, dataspondent mentioned that not having a
full kitchen or dining facility would limit purcha&ss to pre-processed foods, premade salads,
etc., which can be challenging to control from staimable purchasing perspective. But, the
sample showed 95 % of respondents with full- ocknsiervice dining, and 94% had full
kitchens and at least a simple bakery set-up. Tthessample could explain this finding.
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4.0 LIFE-CYCLE EMISSIONS OF HIGH-VOLUME
PRODUCTS ANALYSIS

4.1 INTRODUCTION

Through surveys and interviews, the top purchasedytts and their packaging materials, the
top food waste categories, and the top packagirsjencategories were all identified. It was the
purpose of this study to compare life-cycle carboalysis for three very different product
categories in order to determine impact of:

1. Alternative packaging choices

2. Food waste (raw and cooked): Zero waste, 50% wreestere kitchen processing, and
50% waste after kitchen processing, with raw vdgetacomposted, and all cooked
foods and meats sent to landfills.

3. Transportation effect: Resulting transportation acts on the incoming food and
outgoing waste products (packaging and food) basddcal versus mainstream sourcing
and alternative trucking requirements (non-refiaded, refrigerated, and freezer trucks
where relevant).

The final food categories were processed diced timesaraw potatoes, and fresh or frozen
chicken. Considerable details regarding the anabysa provided in this section, and additional
details are provided in Appendix A-4.

4.2 EXPERIMENTAL DESIGN DETAILS

In this section, the assumptions used for eacheofdod categories and the experimental design
are described.

4.2.1 Processed diced tomatoes

Canned tomatoes are one of the top grocery catégodypurchases for institutional users.
These products are used for everything from pizz@asta sauces to lasagna and other types of
casseroles. Typically, these tomatoes are purchiagglD cans (also known as the 603x700)
which contain 6.5 to 7.5 Ibs of product with sinsan a case. The typical can is 29% recycled
post-consumer ste@Ball Containers 2009and the finished can is recycled by most
municipalities. One of the drawbacks of the canprediuct is the perishability rate after the can
has been opened. Typically, the opened can sheuls&d within three or four days; otherwise,
the tomatoes must be thrown away.

As an alternative, the aseptic bag (PE clear bd@NéOH) with a nozzle can be used for
processed tomatoes. Similar to wine in a box, tbeddprocessed tomatoes are sealed in the air-
tight pouch. In this case, a three-liter bag htt#sequivalent amount of tomatoes as a #10 can
(Rapak 2009)Eight bags can fit in the same case as abovefiflisaed bag is not recyclable

and must go to a landfill as waste. On the othadhthe aseptic bag typically lets very little
oxygen into the bag when opened and has a muclerdahglf life as an “unsealed” container.
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From the interview data, it would appear that thedpct can last two to three times longer in the
partially used state relative to the can.

While neither packaging method influences the tiugichoice (no refrigeration required), the
potential amount of food waste could vary dependimnghe package. Additionally, many
interviewees mentioned their unmet demand for Ipoatessed tomato products (within 100
miles). Instead, regardless of the institutionaliion, they would have to purchase these
products from California.

Given these factors, an experimental design wasldped with two package choices (can versus
bag); two sourcing locations (local within 100 rsiler major California producer); and three

food waste scenarios (none, 50% wasted before mgo&ind 50% wasted after cooking into a
casserole). With a full factorial design, this déstin 2x2x3 or 12 scenarios.

4.2.2 Fresh potatoes

Fresh potatoes are one of the highest-volume peodleins used by institutional purchasers, as
noted in the interviews and surveys. While potattebave a fairly robust shelf life, they are
perishable and typically must be used within twathe. Because they are perceived to be
relatively cheap, kitchens tend to over-forecasafmouse rather than carefully control
portioning. Once cut into pieces, for French omledries, the cut potato pieces turn grey or
black. Thus, the potatoes must be cooked quickig,then face the risk of becoming cooked
food waste (landfill material) rather than uncookeaste (composted). For the experimental
design, the no-waste scenario was considered; 3@P& potatoes wasted before cooking (and
thrown into compost); and 50% of the potatoes whafter cooking (and thrown into the
landfill).

Typically, fresh potatoes are purchased in coregjaardboard boxes which each hold 40
pounds. This box is recycled after one use. A ndresh produce delivery option is the reusable
plastic container (RPC). Composed of Polypropykenethe RPC is returned to the local
produce distributor, where it is washed and pukbaio use for a seven- to 10-year life. After
the RPC wears out, it is reground and made intocmwainers. In a recent study of RPCs and
average condition produce shippifiganklin Associates 2004)he researchers found that on
average, across 10 produce applications, RPCSreelj8®% less total energy, produced 95%
less total solid waste, and generated 29% leslsgiidanhouse gas emissions. Thus, the RPC is
an appropriate choice to compare against the stamdeyclable cardboard box.

Finally, the option of purchasing the potatoes flmtocal produce supplier (within 100 miles)
and from the mainstream Oregon/ldaho suppliersasasidered. Given these factors, an
experimental design with two package choices (lersws RPC); two sourcing locations (local
within 100 miles or major Oregon/ldaho produceny ¢éhree food waste scenarios (hone, 50%
wasted before cooking, and 50% wasted after codkitoga casserole) was developed. With a
full factorial design, this resulted in 2x2x3 or 4&narios.
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4.2.3 Chicken

From the interview and survey results, chicken thasmost popular meat item for institutional
purchases. Chicken was typically purchased aszaifror fresh product, which had significant
implications for food waste. Fresh chicken hasrg \imited shelf life (four to five days) and
must be kept refrigerated; frozen chicken canr@ty months in the freezer and only the
required pieces need to be thawed in preparatioa foeal. Thus, fresh chicken requires very
precise ordering and portion control to limit fomdste.

Both fresh and frozen chicken are purchased inboendl boxes with different types of
polyethylene bags. Fresh chicken typically useserbags; often, each chicken is bagged
individually and then six chickens are bagged togetThe frozen chicken has 10 pounds of
chicken in each bag.

This section of the study focused on two transpiorarelated purchasing decisions: the buy
local and fresh (production location within 100 @sil, and buy frozen from the national broad-
line distributor with a central U.S. location. Givehese factors, an experimental design with
specific package depending on if it is fresh ozé&n chicken was developed; specific sourcing
locations (fresh is local within 100 miles and #azs a major U.S. mid-western producer); and
three food waste scenarios (none, 50% wasted bedaidéng, and 50% wasted after cooking
into a casserole). With a full factorial desigristresulted in 2x3 or 6 scenarios.

4.3 LIFE-CYCLE CARBON ASSESSMENT METHOD

The analysis determined the amount of “embodiedargt which is an alternative way to refer

to the carbon footprint of a product within a sfied system boundary. It is the total greenhouse
gas emissions generated by the product life cydlma system boundary of interest and
reported in Kg of CQequivalents (that is, Kg of G@er Kg of product).

4.3.1 Tools, data sources, and standards

The analytical tool employed is called CarbonSoMenkat 2008)The life-cycle inventory
(LCI) data regarding the carbon content of agrigalt production, packaging materials, energy
use for transport, etc. was provided by CleanmgttitC (Venkat 2008)More details of the

LCI methodology employed are also availapfenkat 2008)

California agricultural data was available for tdoes and potatoes, and this same data was
assumed to be valid for local production in Oregidme data available for chicken production is
from Denmark, and this data was assumed to beabseiproxy for U.S. production. While the
data is for “chicken meat,” it is assumed to beitable proxy for the production of whole
chicken.

Cooking was analyzed using standard restauranpewgit, a gas convection oven, a gas

restaurant range, and a steam table. For elegtraiission factors for the Oregon power grid
were utilized. Additional details may be found ipgendix A-4.
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The primary standard used for the product lifeleygHG emissions calculations was PAS 2050
(BSI Group 2008)PAS 2050 in turn relies on the ISO 14040 serfegandardginternational
Organization for Standardization 2008nhd the 2006 IPCC Guidelines for National Greeskou
Gas Inventorieglntergovernmental Panel on Climate Change 2006)

4.3.2 Analysis boundary and assumptions

The analysis considered the full product life-cyateluding agricultural production, initial
processing and packaging, transport to the insiitat kitchen, cooking, and waste disposal.

For product discarded, either before or after cogkihe amount consumed was not changed.
Rather, the accumulated embodied carbon at theeypagtt was factored upward by the
percentage of waste assumed for that given scer@simposted food waste is assumed to
generate negligible amounts of methane. Furthe€§@2 from composting is of biogenic origin
and therefore considered not to be a contributgtdbal warming. Landfilled plastic packaging
materials are assumed not to contain readily dedplacbrganic carbon, and therefore do not
contribute to global warming within a 100-year asseent period.

Landfilled food waste generates significant amowhtsiethane, which are therefore included in
the product’s life-cycle embodied carbon. Landfikthane emissions are modeled based on
IPCC guidelines, with a weighted average computent a 100-year assessment period per the
PAS 2050 standard, under the following conditidfmmperate/wet climate zone, no oxidation of
methane in the soil or covering; assume 50% offlhugas is methane, and 25% of methane is
recovered and combusted as fuel.

All recycling was assumed to be open-loop, evenghaecycled materials used in packaging
may originate from the same product system (cldsed} because it is more likely that they
originated from different product systems (openpglo@dppropriate credit is given (by way of
lower embodied carbon) for the recycled contenhaterials used in packaging. No credit is
given for “used” packaging materials which are th&so recycled after use (in order to avoid
double counting the benefits of recycling).

4.4 LIFE-CYCLE CARBON ASSESSMENT RESULTS

Given the 30 scenarios discussed above, a conipfeteycle Carbon Assessment was done for
each scenario using the assumptions provided ireAgig A-4. The results are shown in Table
4.1.

60



Table 4.1 Life-cycle carbon assessment results fomnsportation, packaging, and waste alternatives
(normalized embodied carbon, kg CQ/kg)

Transportation
Local (within 100 miles) Major distributor
Packaging Packaging
Processed Tomatoes - #10 A B A B
can or equivalent Can (recycled) Bag-in-box Can (recycled) Bag-in-box
Food Waste none 1.56 1.39 1.61 1.44
(disposed | 50% Compost
before or before 2.22 1.89 2.38 2.00
after cooking
. 5 -
cooking) | 50% Landfil, 4.0 3.76 4.20 3.86
after cooking
Transportation
Local (within 100 miles) Major Distributor
Packaging Packaging
Fresh Potatoes A B A B
RPC Cardboard BoxRPC Cardboard Box
Food Waste| none 1.59 1.61 1.66 1.67
(disposed 50% Com
post
gggreor B4 cooking 2.36 2.39 2.50 2.52
. 50% Landfill,
cooking) after cooking 4.15 4.18 4.29 4.31
Transportation
Fresh Local (within 100 miles) Frozen (major distitior)
Packaging Packaging
A B
Chicken - 10 Ib Box 12 birds, two bags, plastic linef, 24-36 count Hard Plastic Liner
box Trays & Cardboard box
Food Waste| none 3.54 4.14
(disposed  F5ao47 angfil
ggfeorre or B4 cooking 7.16 8.16
5 "
cooking) 50% Landiill, 8.16 9.36

after cooking
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4.4.1 Processed tomato results

The processed tomato results for packaging LCCyaisathow a consistent advantage for
bagged over canned product, saving on averageg.Z8kg. Comparing local versus major
distributor (California) for similar waste scenariand packaging types, local purchasing saved
on average .09 kg Gfxg. For metal cans, comparing no food waste vensasied before
cooking shows a .71 kg G®g average advantage for no waste and 1.845 kgkG@verage
advantage for throwing away before versus aftekiogp Similarly, for the plastic packaging,
comparing no food waste versus wasted before cgatiows a .53 kg Cfkg average
advantage for no waste and 1.86 kg.®@ average advantage for throwing away beforeugers
after cooking.

4.4.2 Fresh potato results

RPC packed potatoes show a very small advantagdlmse packed in cardboard boxes (.02 kg
COy/kg average). Looking at the impact of purchasowally (within 100 miles) versus from a
national distributor, local purchasing has a .1XKg/kg average advantage. Looking at the
food waste scenarios, no food waste saves .81 kifkG@verage over the 50% thrown out
before cooking and 1.70 kg GMg average advantage for throwing out before aupkiersus

after cooking. Here the packaging has very littfea on either the food waste or transportation
LCC.

4.4.3 Chicken results

Purchasing local fresh chicken has a LCC advardagenationally distributed frozen chicken
(.933 kg CQ/kg). The no-waste chicken scenarios have a 3.82gkg advantage over
throwing away 50% of the chicken before cookingrolting away the same quantity of chicken
after cooking versus before cooking adds 1.1 kg/Kxo the remaining product.

4.5 LIFE-CYCLE CARBON ASSESSMENT DISCUSSION

The results of the LCC analysis highlight sevem&riesting patterns. Clearly, chicken as a
category has the most carbon emissions per kilogi@tawed by fresh potatoes and then
processed tomatoes. Second, the biggest LCC redacppear to come from not wasting
cooked food. In every category, the largest impaeotse from this source. Although chicken in
its frozen form is considered to be easier to @abrfin terms of perishability), controlling the
amount of wasted cooked chicken is the bigger issue

For this particular research, the potatoes usinG B&tkaging had a minimal advantage over
cardboard boxes. These results do not show the lsagaimprovements found in other produce
categories in LCC research by Franklin Associé26894) In this particular research, potatoes
are sourced in the northwestern U.S. so that tifereince between a local grower and national
distribution source are not large relative to theeken or tomatoes. Thus, it is possible that RPC
could have a more significant advantage is enviemmwith longer transportation distances.
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The aseptic plastic bag packaging did prove tdhbebest LCC solution even though the bag
ends up in the landfill. And if using bag packagaugtributes to less food waste, then it handily
beats out the steel can by almost 100% improvepriilogram. In fact, it is better to buy a
bag-packaged product from California rather théwcal canned product.

In all cases, purchasing local food had advantagesnationally distributed food. This was
particularly advantageous for chicken and lesosdthie processed tomatoes.

4.6 LIFE-CYCLE CARBON ASSESSMENT CONCLUSION

Interpreting these results suggests that food weste large adverse impact on the environment,
especially if landfilled, as with cooked vegetahlgpically) and meats. Even composted raw
vegetables significantly increase carbon impaatk&ging efforts that contribute to the

reduction of food waste (both before and after aogkwould appear to be a wise direction for
institutional policy. Similarly, the buy-local effts for the three most popular category products
do make sense and contribute to some carbon redsctiut transportation-related carbon
impacts were more significant for frozen meat items

Overall, “food miles” do not matter as much as ottensiderations when determining the
climate impact of food production, consumption, amgposal (except perhaps fresh food that is
air freighted). Minimizing food waste and compogtthe unavoidable food waste could have a
much larger benefit than switching from a distargdier to a local supplier. Also, when
analyzed carefully, one must conclude that plgsitkaging generally has a smaller
environmental footprint than steel, paper, or gtass to its low usage volumes and weight.
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5.0 CONCLUSION

This study used a multi-method approach to loadkeafpolicies, practices, and outcomes
associated with sustainability issues in institogilopurchasing. This study particularly focused
on the choices that purchasers make around bugyaad Versus nationally distributed products,
and the associated food and packaging wastessidyg explored what drives institutional
policy around these topics, the level of implemsataof different sustainability policies, and
the resulting waste reduction. In the process, @ataalso collected on the highest-volume
purchased food categories. From the data anatise diverse food categories were selected to
explore the LCC assessment from a number of samnirievaluate current best practices in
packaging (RPC for produce and aseptic packagmghasing local versus nationally
produced products; shipping fresh versus frozerntsnaad evaluating different process points
for food waste.

Our initial interviews revealed that that any eféarelated to purchasing food products from
closer locations (i.e., local food) and waste réidncefforts must happen in a cost-effective way.
Thus, packaging improvements, processing typetramdportation method should contribute to
food waste reduction to address the needs of #igutional purchasing group’s drivers and
focus. Similarly, the LCC analysis shows that @fdo reduce food and packaging waste (by
volume or weight) will have the biggest impact enigsion reduction. This would imply that the
institutional kitchen manager should work with fhechasing entity to choose packaging
options that help to control food waste and paakggraste simultaneously.

The initial interviews revealed key institution asupply chain structures that potentially
contribute to the feasibility of changes to exigtpurchasing practices. In particular, the
alignment of the institution’s policies with thesteof the triad (third-party food service and
dominant distributor) would appear to affect thagtices adopted by the institution and resulting
increases in local food purchasing and reductidngagte streams.

This interview information was used to craft a pgarvey to further explore the above topics
and determine the biggest food purchase items astevpolicies and outcomes. This study
found that while food quality was the highest gtigrrespondents did believe that their food
purchasing organizations and end customers werendted to sustainable purchasing.
Respondents also indicated that, on average, thea ot of discretion on their choice of
supplier. However, most respondents purchased #perity of their food from national
suppliers, and saw the most serious obstacle gitempsustainable food purchasing to be lack
of infrastructure for sustainable suppliers.

When it came to packaging waste reduction, respgadmw uneconomic reusing of packaging
as the most serious obstacle. Despite obstackesiging packaging, cardboard and paper, glass,
metal cans, hard plastic, and soft plastic all ingt recycling rates (above 75%) with
respondents who had recycling programs. Basedeopilbt survey results, the high-volume
foods and packaging alternatives for the life-cyamalysis could be chosen with confidence.
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The pilot survey was refined into a shorter versiatih focused questions about institutional
context; institution, purchasing group and custoalgnment; and resulting policies and
practices. The results show that the contracteidglservices (third-party purchasing) and the
host organization seem to be aligned in their groes of values related to packaging waste
reduction and recycling, food waste reduction, laedl purchasing. On the other hand, the
respondents felt that their end customers aresiobmmitted or supportive of these values
except for local purchasing.

Because the survey instrument asked about packagistg, the purchasing group is probably
more aware of the impact of this waste relativeheoend customer. Many of the end consumers
have no idea how their food arrived at the diniagjlity. Thus, it becomes the responsibility of
the host organization and its food service emplsyeecontracted food service provider to
manage the waste streams from the kitchen. Théseshow that high levels of host
organization values around these waste issuedatamsto more formalized policies with goals
and reporting requirements. These policies, in,tdonlead to improved performance.

While the study shows that all three potential gso(host organization, contracted dining
service, and end customer) are aligned in theuresatelated to local product purchasing,
according to the results, the host’s values onl lpgechasing drives the performance outcome.
Typically, this value is conveyed through encoungdanguage to the purchasing person and
formalized policy language with the third-party ploaser. It could be the case that those host
organizations using third-party services are mikedyt to create contracts related to purchasing
relative to the type of policy that might be praoettito an in-house employee. This could be the
explanation for more policy formalization when thparties are used and the resulting higher
percentages of local purchasing.

Another interesting finding is the role of the entstomer and host organization’s support of
sustainability in general. While the end customstipport appears to relate to higher policy
formalization on packaging recycling, it is the hogyanization’s support that leads to higher
percentages of recycled packaging. Thus, the cu#stdnves the policy in this case, but the host
organization implements this policy.

Finally, the LCC results were analyzed for the ¢hm@ost popular food products and multiple
scenarios that tie into the aforementioned purciggsolicies and practices. The biggest finding
suggests that food waste has a large adverse impdloe environment; even composted raw
vegetables significantly increase carbon impaatk®ging efforts that contribute to the
reduction of food waste (both before and after aogkwould appear to be a wise direction for
institutional policy. Similarly, the buy-local effts for the three most popular category products
do make sense and contribute to some carbon redsctiut transportation-related carbon
impacts were more significant for frozen meat items

Overall, this research suggests that much of thecusustainable food purchasing policy is not
tackling the “low-hanging” fruit. End customers a&ap to be driving much of the policy, but are
largely unaware of the huge impacts of things plekaging (outside of the dining space) and
food waste. Minimizing food waste and composting tinavoidable food waste could have a
much larger benefit than switching from a distargier to a local supplier. Also, most
institutions did not have a policy to reduce thastanption of animal products, and the chicken
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LCC was considerably higher than either of the otbed products. This finding shows the need
for education and policy on measuring the impadiliofiood purchasing decisions and including
product type, packaging choice, and food wasteldeve
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APPENDIX A-1

INTERVIEW PROTOCOL
Objectives

To understand which sustainability issues conceod purchasers.

To examine current policies, standards, and meadardootprint and other sustainable issues in
purchasing.

To examine problems and current obstacles in impigimg footprint/sustainable policies.

Demographics

Who do they work for?
Meals served per day?

General Issues

Can you tell me what sustainability issues are eskld in your purchasing activities and
policies? Please provide a specific instance thatvs each of these.

Do you have formal policy documents that you wdwdwilling to share with me?

Do you have a requirement for a yearly report \givals?

How long has your institution been concerned witstainability issues? What has been the
primary driver for action? Please provide an exangblan early action that showed that concern.

Overall, what are the tangible and intangible imtp2d¢iow do you measure these impacts?
What departments are concerned/involved with tif@se purchasing issues?
What % of your time is spent on these purchasisggs related to sustainability activities?

What is your personal influence on the selectiosugpliers? When choosing suppliers, how
influential are you in choosing suppliers with aggiate sustainability characteristics? What
specific criteria are used, in what priority, tmolse among suppliers with different footprint
characteristics?

Are your company’s sustainability efforts publiaizer marketed? In what way?

How do you identify and prioritize sustainabiligsues? What role do the customers and staff
play in this process?

What are your sources of sustainability informa®i¢ttow much time and money is spent in
understanding the information? How important areltparty certifications, self-declared
attributes, etc.?

What trends will affect your purchasing policieshe future?
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Purchasing
Which products are used in the greatest volume® dypransportation, packaging, and estimate
of distance traveled?

What waste streams are generated by the typesdfpimducts purchased? Biggest problem
areas?

Please comment on non-packaging waste, packagisigwand reduce, reuse, and recycling
aspects of packaging.

What considerations are taken into account for wores packaging versus distribution and
storage packaging?

Have any processes been redesigned to reduceféelase this waste?

How much control does your company have over tlaeatiteristics of the incoming products in
terms of packaging type, volume, and food milegetied?

What types of products do you have the most difiigweducing the overall footprint impact
(sustainability, food miles)?

What types of measures are gathered on the putfase products (cost, method of transport,
ability to reclaim, recycle, etc)?

Business model, government regulations, third-partgertification

How does your business model or contract affect wgbility to implement sustainable
purchasing practices?

Are there currently any business incentigasouraging or requiringgou to pursue sustainable
purchasing practices? Do you anticipate any irfuhae?
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APPENDIX A-2

PILOT SURVEY INSTRUMENT

A pilot survey instrument was developed to colieetiepth data on industrial purchasing
behavior regarding packaging and waste, food méled,other sustainable purchasing issues.
The survey instrument is summarized in the follgyyiaragraphs.

» Demographic questions regarding size of organinaditd buyer-supplier relationship (two
guestions).

* Respondent’s priorities in purchasing decisionskireg seven possible priorities (one
guestion).

* Respondent’s priorities in purchasing decisionsivitheir particular purchasing
environment (two questions); using a seven-poiatesof agreement, four statements are
given about sustainable purchasing, and respondemtssked about the priority of each of
these statements for either

o their end customer group or
o their purchasing organization.

» Buyer-supplier relationshi(Rabade and Alfaro 2006Many purchasers have contracts with
their supplier that significantly limits the amouand volume of items they can purchase
from other suppliers (four questions).

o0 What is the diversity of the respondent’s suppliers
o How much discretion does the respondent have ragpsdippliers choice?
o On five-point scale, measure the seriousness of
* nine obstacles to sustainable purchasing and
* nine obstacles to reducing food packaging w@dia and Galle 2001)
» Purchasing processed foods (four questions)
o0 Amount and types of processed foods purchased.
o Facilities for processing foods on-site.
o Volume of food that is purchased that has susté&naiaracteristics,
= third-party certified or
= |ocally grown and processed.

» Assessing packaging and food waste reduction pmegjfar 10 different types of packaging
or food waste, and percent reduced if program Eeémented (one question).

* Product mix and packaging characteristics

o Identify most purchased food product from eachgmatg Baked Goods, Dairy,

Meat, Fruits, and Vegetables (two questions).

Level of bulk packaging (one question for each gaitg)

Volume purchased (one question for each category)

Level and type of processing (one question for eatbgory)

Type of packaging (one question for each category)

O O oo
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w First Block Block Options

Q248

il

For this survey, we are assuming that you are a Food Purchaser for an institution such as a schoaol or hospital.

The Host Organization refers to the organization that owns the entire food manufacturing/preduction facility including
the dining organization {a school or hospital)

The Food Purchasing Organization refers 1o the organization that employs you, the purchaser (often an independent
contractor)

The End Customers are the group of people consuming the food and beverages (employees, guests, students,
patients, etc.)

The term “sustainability” refers to using, developing and protecting resources in a manner that enables people to
meet current needs while providing that future generations can also meet their needs from the joint perspective of
environmental, economic and community objectives. Some examples of how susiainability practices are interpreted
for the food industry include:

* Purchasing or handling food products from local growers or ranchers

* Providing safe and fair working conditions in the facility

* Providing healthy and humane care for animals (dairy or meat handlers)

» Eliminating the use of hormones and antibiotics {dairy or meat handlers)

= Eliminating the use of genetically modified organisms (GMO) in crops or livestock

* Reducing pesticide usage and toxicity

= Conserving energy and water resources in the facility and reducing polluting emissions

* Protecting and enhancing wildlife habitat affected by the facility such as rainwater runoff, riparian areas

* Protecting and enhancing scil resources on farm and ranch land

If you would like to refresh your memory during the survey, just scroll over
"sustainability” or "sustainable” when it's mentioned in the text, and the definition will

pop up.
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v Buyer Atriutes

Q60 = Size of Organization - number of served meals per day (i.e. 1000 meals)

Qé6 O Piease check the structure of the buyer-supplier relationship that best describes your purchasing situation:

Conftracted dining service (Aramark, Sydexo, Compass, etc..)
n " Employee of host organization (public institution)
" Employee of host organization (private institution)

| Other

Q62 From your perspective as a food service purchaser, please rank from (1-T) the importance of the following priorities
in your food purchasing declsions. (1 eguals most important to 7 equals least important)

Cost (total cost or competitive pricing)

n Overall Food quality
Addressing our end user's requests
Sustainability practices {purchasing from local producers, farm practices)
Flexibility (menu mix or customization)
Overall Food Safety
Other

1



—  The Food Purchasing Organization refers to the organization that employs you, the purchaser {(often an independent
contractor)

Please indicate your level of agreement with the following statements regarding purchasing practices: "My Food
Purchasing Group..."

Neither
Agree
Strongly nar Strongly
Disagree Disagree Agrea -
1 2 3 4 5 i} [4
Is fully committed to sustainable purchasing ~ — = s s - e
practices. ~ — ~— -~ —
encourages purchases of local products -~ - -~ -~ -~ - -
whenever possible, — — — — - —
sees packaging waste reduction as an - - P o - = =
important goal. ~ - — - — - -

sees food waste reduction as an important - - e - - -
goal. = = = - = = =

Q216 The End Customers are the group of people consuming the food and beverages (employees, guests, students,
patients, etc.)

Flease indicate your level of agreement with the following statements regarding purchasing practices: "My End

Customer Group...”
Neither
Agree
Strongly nar Strongly
Disagree Disagree Agree -
1 2 3 & 5 i1 7
Is fully committed to sustainable purchasing p -~ e i . . -~
practices. — - -- - -
encourages purchases of local products pe - ~ — - —~ ~

whenever possible. - — = . =

seas packaging waste reduction as an - - ~ = - —~
important goal. - - - & - -

sees food waste reduction as an important — — — — — —
goal. — — - — —
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w Buyer Attributes - Host Organization

Q62 O The Host Organization refers to the organization that owns the entire food manufacturing/production facility including
the dining organization (a school or hospital)

From your host organization’s perspective, please rank from (1-7) the importance of the following values to the
mission of the host organization. {1 equals most important to 7 equals least important)

Cost (fotal cost or competitive pricing)

Owverall Food quality

Addressing our end user's requests

Sustainability practices {waste and rescurce use reduction, local purchasing, farming methods)
Flexibility (menu mix or customization)

Overall Food Safety

Other

—  Please indicate your level of agreement with the following statements regarding purchasing practices: "My host
organization (school, hospital, ete.)..."

Meither
L+ iy
Strongly nor Strongly
Disagree Disagree Agree -
1 2 3 4 5 6 7
is fully committed to sustainable purchasing = —~ o = = 2 =
practices. ot s - = — -
encourages purchases of local products o~ i -~ - o~ . .
whenever possible. - " ~ - — —
sees packaging waste reduction as an = = - = = - =
important goal. - - J < e i
sees food waste reduction as an important ~ - — = — - -
goal. — - - — — - -
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w Buyer-Supplier Attributes

Q67 [ Is your organization part of a Group Purchasing Organization?

Yes

No

)
(]
o
i

Number of dining related suppliers that you purchase from:

1 vendor 2 or 5 Vendors 6 to10 Vendors 11 to 20 Vendors  More than 20 Vendors

-
Q70 C Select the cholce that best fits your purchasing discretion ever supplier selection.

Mo discretion over supplier selection

n ' Majority of purchases required from one or two suppliers with limited discretion over categories like diary
or produce

! Half of purchases reguired from one ar two suppliers with full discretion over categories like diary or
proguce

Full discretion to purchase from a competitive group of "company autherized” suppliers

' Full discretion to purchase from any suppliers

Qn = Characteristics of food suppliers (% of purchases)

Individual farmers 0
n Mational food supplier a
Local produce distributor 0
Local dairy supplier 0
Local meat or seafood supplier 0
Other 0
Total a
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Q217

Q217 O

Please indicate the extent to which the following issues are obstacies to adopting sustainable food purchasing

practices (1 to & where 1 Is very serious and 5 is no problem at all)

Seasonal variation in food
supply

Perishability of sustainable
food items

Limited breadth of product
line

Lack of sustainable
suppliers

Lack of competition amaong
sustainable suppliers

Lack of infrastructure for
sustainable suppliers

Increased liability for food
safety

Lack of trust, safety or
confidence in suppliers of
those products

Lack of supplier information
on farming and processing
characteristics (including
origin)

Very serious -
1

No Problem at
all -5

o

Please indicate the extent to which the following issues are obstacles to reducing food packaging waste

{1 o 5 where 1 is very serious and 5 is no preblem at all)

High cost of waste
reduction programs

Uneconomic recycling of
packaging

Uneconomic reusing of
packaging
Lack of management

commitment to waste
reduction

Lack of buyer awareness of
waste iImpacts

Lack of supplier awareness
of waste impacts

Lack of company-wide
waste reduction standards
or policies

Loose city or state waste
management regulations

Loose federal waste
management regulations

Very serious -
1
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¥ Product and Processing Characteristics

—  What percentage of your food purchases are from the following categories?

Raw Materials for scratch cooking and baking

i
“ Pre-processed baking mixes and sauces a
Pre-chopped or shredded food items 0
Pre-made and frozen bulk menu items (lasagna, cakes, elc.) 0
Pre-made individual menu items (entrees, salads, efc. 0
Other a
Total a
Qi [ Please indicate the level of food preparation facilities that best represents your kitchen area
" Mo food prep or mixing facility
n © Kitchen has limited food prep and bakery
~ Full Kitchen can do simple food prep (chopping, mixing) and baking
" Full Kitchen & simple Bakery (cookies, cakes, stc.)
" Full Bakery & Kitchen
Q218 What percentage of total food purchased is locally grown and processed within 150 miles of your
institution?
percentage of total
Q247 [ What percentage of total food purchased is 3rd party certified food or beverage products (Fair Trade, Food

Alliance, Organic, Salmon-5afe, Food Alliance, etc.)

percentage of total
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w Packaging

Q243 [

Recycling -
Cardboard Boxes

Recycling - Glass
Containers

Recycling -
Metal/Cans

Recycling - Hard
plastic packaging

Recycling - Soft
plastics {e.g.,
stretch wrap,
bags)

Recycling - Paper
Cups { Plates

Recycling - Hard
Plastic Cups /
Plates

Reuse - plastic
buckets, tubs,
pallets

Food waste
composted —
onsite

Food waste
composted -
offsite

Please select your organization's (Food Service only, not the entire
facility) level of recycling, compaosting, or reuse of packaging for
the following categories:

Not Mot
Applicable considering

w Product and Processing Characteristics - Product Mix

Q1 o

o
o o4

Considering

In Process
(ot fully
implemented)

Please mark the categories of food that you currently purchase

] Meat
1 Dairy
[] Fruits
] Vegetables

| Baked Good
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If Implemented

Flease enter the
percentage recycle

Block Options +



¥ Meat Purchases Block Options =

—  Please select the category of MEAT that you purchase the most of (in volume)

) Chicken
Pork
Beef

) Fish

| Other (please specify)

Qs o For your most purchased MEAT category, how many servings are in a package container?
1 2-5 6-25 More than 25
Servings per P 2 = =
Package Container - - o -
Q33 g

For your most purchased MEAT category, how much do you purchase annually, in pounds?

Qiz O For your most purchased MEAT category, please break down your purchases by percentage into the
following categories regarding how processed the product is when you recelve it
Frozen 0
“ Fresh 0
Other 0
Total 0
Q15 O For your most purchased MEAT category, what is the packaging material?

Paper Carton 0
n Plastic Bag/\Wrap 0
Plastic Tray 0
Other 0
Total 0
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w Dairy Purchases Block Options =

i
Q4 = Please select the category of DAIRY that you purchase the most of (in volume)

1 Milk and Cream

n | Cheese and Butter

[ Sour Cream, Cream Cheese and Yogurt

[ Other (please specify)

Qs

[J

For your most purchased DAIRY category, how many servings are in a package container?

1 2-25 More than 25

Servings per ~ - T
n Package Container - - -

Q33 O

For your most purchased DAIRY category, how much do you purchase annually, in gallons?

Q32

For your most purchased DAIRY category, please break down your purchases by percentage into the
following categories regarding how processed the product is when you receive it

Frozen

0
n Fresh a
Other 0
Total a
Qi5 O For your most purchased DAIRY category, what is the packaging material?
Paper Carton 0
ﬂ Plastic Jug or Tub o
Plastic Bag'Wrap o
Metal Can a
Other 0
Total 0
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w Frult Purchase

Q4

Qss5 O

Please select the category of FRUIT that you purchase the most of (in volume)

O @

1T O

DO O0EODN0WD M

[

Bananas

Apples

Oranges and Tangernes
Pears

Pineapples

Grapes

Melon

Berries

Peaches and Neciarines
Plums

Kiwis

Other (please specify)

| Block Options

For your most purchased FRUIT category, how many servings are in a package container?

Servings per
Package Container
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Q96 O

For your most purchased FRUIT category, how much do you purchase annually, in pounds?

For your most purchased FRUIT category, please break down your purchases by percentage into the
following categories regarding how processed the product is when you recelive it

Frozen
Fresh

Other

Total
Qa7 2 For your most purchased FRUIT category, what is the packaging material?

Paper Carton or Box

“ Plastic Bag/Wrap

Metal Can
Plastic Tray

Other

Total

87



w Vegetable Purchases Block Options ~

Q4 O Please select the category of VEGETABLE that you purchase the mest of (In volume)

1 Carrots

Broceoll and Cauliflower

(]

4]

Mushrooms

]

Com

Onions

Bell Peppers

[

Zucchini and Sguash

| Peas and Beans

Potatoes

| Leafy Greens (Spinach, Lettuce, Collards, Kale, etc)

£ 3}

E Other {please specify)

Q104 ] For your most purchased VEGETABLE category, how many servings are in a package container?
1 2-25 More than 25
Servings per — = =2
n Package Container — e
Qios [

For your most purchased VEGETABLE category, How much do you purchase annually, In pounds?
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)

|

For your most purchased VEGETABLE category, please break down your purchases by percentage into the
following categories regarding how processed the product is when you receive it

Frozen 0
Fresh 0
Canned a
Other a
Total 0
For your most purchased VEGETABLE category, what is the packaging material?

Paper Carton 0
Plastic Bag/Wrap 0
Metal Can 0
Plastic Tray 0
Other 0
Total 0
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v Baked Goods Purchases

Q1es Please select the category of BAKED GOODS that you purchase the most of (in velume)

| Breads and rolls

| Tortillas

.

(J

Chips, Pretzels, etc.

[

Donuts, pastries and muffins

1 Pies and cakes

1 Other (please specify)

404 —
Q191 5 por your most purchased BAKED GOODS category, how many servings are in a package container?
1 2-25 Mare than 25
Servings per = s s
n Package Container -~ J e

Q12 [ For your most purchased BAKED GOODS category, how much do you purchase annually, in pounds?
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For your most purchased BAKED GOODS category, please break down your purchases by percentage into
the following categories regarding how processed the product Is when you receive it

Frozen 0

n Fresh 0
Other 0

Total 0

Q184 For your most purchased BAKED GOODS category, what Is the packaging material?

Paper Carton/Box 0

n Plastic BagWrap o
Returnable Plastic Tray a

Other 0

Total a
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APPENDIX A-3

FINAL SURVEY INSTRUMENT

After the pilot survey was conducted, another symstrument was designed for broader
sample size. The pilot survey instrument was smdahe pilot survey, although it excluded
many of the specific questions about types of foothased and packaging for those foods.
The survey instrument is summarized in the follayyraragraphs. The complete survey
instrument follows the summary.

Buyer-Supplier relationship (1 question): Survey respondent is either an eygd of the
host organization or a contracted buyer.
Buyer-Customer-Host Organization Alignment Respondent’s priorities in purchasing
decisions within their particular purchasing enmim@ent (eight or 12 questions total); using a
five-point scale of agreement, four statementsyaren, one about each of: sustainable
purchasing, local purchasing, packaging waste temiyand food waste reduction, and
respondents are asked about the priority of eathese statements for
0 their host organization (four questions)
o their end customer group (four questions)
o their food purchasing organization (if applicalftajr questions).
Contract Flexibility & Buyer-supplier relationship (Rébade and Alfaro 2006)Many
purchasers have contracts with their suppliershatificantly limits the amount and volume
of items they can purchase from other suppliersr(éuestions).
0 What is the diversity of the respondent’s suppl{&re bins)?
o How much discretion does the respondent have ragpsdippliers choice (five
bins)?
o On five-point scale, measure the extent to whialr gupplier supports sustainable
purchasing and local purchasing (five questions).
Contract Flexibility & Buyer-Host Organization rela tionship (specific to buyer’s status
as employee or contracted to host organization)
o On five-point scale, measure the extent to whialr ymst organization supports
sustainable purchasing and local purchasing (sguestions).
Facility Flexibility
0 Level of food preparation facilities (one question)
0 Food delivery method (to end customer) of food reffie(one question)
0 Level of input buyer had in facility constructiomne question)
Assessing packaging and food waste reduction pmegifar 10 different types of packaging
or food waste, and percent reduced if program Eeémented (one question).
Purchasing Practiceqfive questions)
o Level of practice implementation (five-point scade) percent of category purchased
using practice, for the following practices:
Purchase local from distributor
Purchase local from source
Third party
Bulk food
Reusable containers
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* Menu Planning Practices(three questions)
0 Level of practice implementation (five-point scade) percent of category purchased
using practice, for the following practices:
= seasonal produce
* animal products
= healthy diets
» Characteristics of suppliers for local or sustaleghurchasing (one question)
» Demographics (three questions)
0 Size of organization
o Type of organization (hospital, private collegeuaiversity, or public college or
university)
o Part of group purchasing organization?
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w First Block Block Options +

For this survey, we are assuming that you are a Food Purchaser for an institution such as a school or hospital.
The Host Organization refers to the organization that owns the entire food manufacturing/production facility including
the dining organization (a school or hospital)

The Food Purchasing Organization refers to the organization that employs you, the purchaser {often an independent
contractor)

The End Customers are the group of people consuming the food and beverages (employees, guests, students,
patients, etc.)

Locally produced is defined as food that is grown, processed, and transporied within your state.

The term "sustainability” refers to those food purchases that both support the viability of local communities, farms
and ranches AND reduce the environmental impacts associated with food production, consumption, and disposal.

If you would like to refresh your memory during the survey, just scroll over
"sustainability” or "sustainable" when it's mentioned in the text, and the definition will

pop up.

v Buyer-Customer Alignment & Contracted or Not?

Q002

Please check the structure of the buyer-supplier relationship that best describes the purchasing situation at
your facility:

~ Conftracted dining service (Aramark, Sydexo, Compass, etc..)
~ Employee of host organization

" Other

Flease indicate your level of agreement with the following statements regarding purchasing practices: "My host
organization (school, hospital, ete.)...”

Strongly Neither Agree nor Strongly
Disagree Disagree Agree
1 2 3 4 5
Is fully committed to sustainable purchasing - - - - =
practices. - - - - -

Encourages purchases of locally produced o o —
foods when available. - = =

Sees packaging waste reduction as an = e = —
impaortant goal. - - - —

Sees food waste reducticn as an important e = =
goal. w - "
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Q003

i)

The End Cusfomers are the group of people consuming the food and beverages (employees, guests, students,

patients, etc.) at the facility

Please indicate your level of agreement with the following statements regarding purchasing practices: "My End

Customer Group...”
Strongly
Disagree
1
Is fully committed to sustainable purchasing X
practices. —

Supports purchases of locally produced -
products when available.

Sees packaging waslte reduction as an -~
impaortant goal. -

Sees food waste reduction as an important -
goal.

w Buyer-Contracted Dining Service Allgnment - (if contracted)

MNeither Agree nor
Disagree
3

Strongly
Agree
5

Block Options =

The Food Purchasing Group refers to the organization (the contracted dining service that employs you

Please indicate your level of agreement with the following statements regarding purchasing practices: "My Food

Purchasing Group...”

Strongly
Disagree
1

Is fully committed to sustainable purchasing -
practices.

Encourages purchases of locally produced &
foods when available. -

Sees packaging waste reduction as an .
important goal.

Sees food waste reduction as an important =
goal.
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3

Strongly
Agree
5



w Contract Flexibility

Qo4

Qo5

Number of dining related suppliers that you purchase from:

1 supplier 2 1o 5 suppliers

G 1o 9 suppliers

10 to 13 suppliers

Select the choice that best fits your purchasing discretion over supplier selection.

Mo discretion over supplier selection

Block Cptions =

More than 13 suppliers

| Majority of purchases required from one or two suppliers with limited discretion over categories like diary

or produce

or produce

Full discretion to purchase from any suppliers

Consider your dominant supplier, to what extent:

Are you allowed to purchase what you want
from other suppliers without negative
consequences?

Are you provided with financial incentives to
purchase predominately from that supplier?

Are you allowed renegotiation flexibility to
address host organization sustainability
reguirements such as buying local foods?

Can the supplier provide accurate data on
which products are produced locally?

Can the supplier provide accurate data on
which products are produced with green or
sustainabie practices?

96

Mo extent at all

1

| Full discretion to purchase from a competitive group of “company authorized” suppliers

Somewhat extent

3

| Al least half of purchases required from one or two suppliers with full discretion over categories like diary

To a large extent
4 5



w Contract Flexibllity - constraint from Host Org - Contracted Employee

w Contract Flexibility - constraint from Host Org - Host Org Employee

QooeB

—)

Considering your contract with your host organization, to what extent are you:

Supported in your efforts to procure
sustainable and local products?

Supported in your efforts to utilize "green”
cleaning products?

Encouraged o promote awareness and
understanding of benefits of iocal foods,
organics, and "green” products?

Encouraged to promote awareness and
understanding of benefits of "green”
systems such as recylcing and
composting?

Encouraged to build partnerships with local
growers and producers?

Required to provide reports documenting
actual percent of purchased products that
are local, organic, or sustainable?

Reguired to meet established minimums of
local food sourcing and/or organics?

Mo extent at all

1

Some Extent
3

Block Options

To a large extent
5

Block Options -

Considering your organization’s purchasing guidelines or contract with you, to what extent are you:

Supported in your efforts to procure
sustainable and local products?

Suppoerted in your efforts to utilize "green”
cleaning products?

Encouraged o promote awareness and
understanding of benefits of local foods,
organics, and "green” products?

Encouraged to promote awareness and
understanding of benefits of "green”™
systems such as recylcing and
composting?

Encouraged to build partnarships with local
growers and producers?

Required to provide reports documenting
actual percent of purchased products that
are local, organic, or sustainable?

Required to meet established minimums of
local food sourcing andfor organics?

No extent at all
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w Facility Flexibility

Qoor Please indicate the level of food preparation facilities that best represents your food preparation area.

| Mo food prep or mixing facility

n  Kitchen has limited food prep and bakery

| Full Kitchen can do simple food prep (chopping, mixing) and baking
| Full Kitchen & Simple Bakery (cookies, cakes, elc.)

" Full Bakery & Kitchen

Qoos [J Please indicate food delivery format that best represents the majority of food offered at your institution.

Vending machines of prepackaged food and snacks

n | Above choices and Grab 'n Go (pre-made food items purchased from external sources)
Above cholces and Self Serve (i.e. salad bar)

| Above choices and Quick Service (i.e., food items quickly prepared to order)

Above choices with Full service dining (sit down with menu and service)

Qoos [J How much input did your organization have during the deslign of the current kitchen facilities?

Mo input at all

n | Limited input
Some input

| Significant input

My organization designed the kitchen
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w Packaging Implementation & Outcomes (Food & Packaging Waste Reduction)

Qoo [

Percentage of this

n Level of Formal Practice in place type of waste reduced

(For example: 50% of

Pomdl, | Eofne avallable cardboard)

Mot Slightly  Informal Policy  Policy with
Considering Considering Policy without improvement
1 2 ] goals goals

4 5

If you can't come up
with an estimate just
enter "NA"

Recycling - - - ~ - .
Cardboard Boxes — - - -

Recycling - Glass =~ - = = e
Containers S 4 3

Recycling - = = e o =
MetaliCans — — ot - ~

Recycling - Plastic 3 3 & 0
Recycling - Paper
Reuse - Plastic

Compost- Food - - o~ -~ -~
waste - - - — -

Reduce - less

individual servings of = = o e ~
drinks in bottles or s - bt - ~
cans

Donate - excess

edible foods to = e = - 2=
hunger relief - - - L >
agencies

Donate - excess
foods for non-human F = E $
consumption
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w Purchasing Implementation & Outcomes (Sustainable & Local) Block Options

Qo11
: . Percentage of category
n Level of Formalized Practice in place phbtpasioiny et S
(For example: 10% of
Formal Formal Policy local foods from
MNot Slighty  Informal  Policy with distributor)
considering Considering Policy  without  improvement
1 2 3 goals goals If you can't come up
4 5 with an estimate just
enter "NA"
Purchase
locally produced
foods when 3 E E S 2
available from
distributor
Purchase
locally produced = P P - —
foods directly . . .
from source
Purchase
third-party

certified foods

when available = = i i =
(organic, e e
sustainable,

hormone free,

etc.)

Purchase bulk
food products to
reduce
packaging
waste

Purchase food
products with
reusable
containers or
returnable totes
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G072 Menu Planning Practices

n Level of Formalized Practice In place Itef:smues?r%gtig :::&Tce
(For example: 10% of
Formal Formal Policy menus use seasonal
Not Slightty Informal  Policy with produce)
considering Considering Policy without improvement
1 2 3 goals goals If you can't come up
4 5 with an estimate just
enter "NA"
Plan menus
with priority
given to o o e " =,
seasonal - - - - —
produce
availability
Plan menus to
reduce
consumption of ) ) ) 3 (3
animal
products
Plan menus to
promote 0 0 0 ) [
healthy diets

Qo1z O Please Indicate the characteristics of the suppliers that best describes the majority of your sustainable and
lecal food purchases.
 Individual farmers
n ~ Local produce, dairy and/ or meat distributor predominately

National full service distributor predominately
Mational and Local distributors almost equally

Other
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w Demographics Block Optiong

QU8 sizeof Organization - number of served meals per day (I.e. 1000 meals)

" Less than 100

n ) 100-500
" 500-2000
| 2000-5000

© More than 5000

G015 L which type of organization best describes your organization?

" Hospital
n | GCollege or University (Public)
" College cr University (Private)

Q16 O Is your organization part of a Group Purchasing Organization?

Yes

“ ) No
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APPENDIX A-4

DETAILS OF THE METHODS EMPLOYED FOR THE LIFE-

CYCLE ANALYSIS

This Appendix summarizes the methods, standarda stairces, assumptions, and the product
systems used in the life-cycle analysis. Someisfdame information was provided in the body
as well, but is repeated here for clarity.

Note that the term “embodied carbon” means the sasibe carbon footprint of a product
within a specified system boundary — it is theltgtaenhouse gas emissions generated by the
product life cycle within a system boundary of net# and reported in Kg of CO2 equivalents.
“Embodied energy” is the total primary energy caned during the same process and reported

in MJ.

* Tools and Data Sources

0]
0]

o

Analytical tool: CarbonScopéitp://www.cleanmetrics.com/html/carbonscopehtm
Life-cycle inventory (LCI) data for embodied enemyd carbon in agricultural
production, packaging materials, energy use, tramsetc: CarbonScopeData
(http://www.cleanmetrics.com/html/database jhtm

More details on LCI methodology and specific soarakactivity data and emission
factors:http://www.cleanmetrics.com/html/Ici_methodologyrht

e Standards and Protocols

o

o

Primary standard used for product life-cycle GHGssions calculations: PAS 2050
(http://www.bsigroup.com/en/Standards-and-Publicetilmdustry-
Sectors/Energy/PAS-2050/

PAS 2050 in turn relies on the ISO 14040 seriegtafdards
(http://www.iso.org/iso/iso_catalogue/catalogue dtdtogue detail.htm?csnumber=3
74509

2006 IPCC Guidelines for National Greenhouse Gesrlitories (http://www.ipcc-
nggip.iges.or.jp/public/2006gl/index.html)

» System Boundary for Product Systems

o

Cradle to grave, including:
= Agricultural production
= Initial processing and packaging
= Transport to institutional kitchen
= Cooking
» Waste disposal

* Functional Units for Analysis

o

It is necessary to choose appropriate functionas dor the analysis of each product
system. The life-cycle assessment (LCA) is therdaooted based on a constant
consumption of one functional unit of each produrcthis analysis, functional units
based on the amount of each product cooked ateaviiene chosen. Since these
functional units are in weight units, it is easyntrmalize the final results to per kg or
per serving size of each product as needed. Nazataln will be necessary before

103



comparing different product systems, but may be ileportant when comparing
different packaging/transport options within thensgproduct system.
= Tomatoes: 3.18 kg
» Potatoes: 9.09 kg
= Chickens: 10.91 kg (fresh) or 9.09 kg (frozen)
Waste and Recycling

o For product discarded before or after cooking,am®unt consumed (the functional
unit) is held constant. The embodied energy andoelield carbon are based on one
functional unit of cooked food consumed in eachdpot system, and will increase
with increased waste in the product supply chain.

o Composted food waste is assumed to generate ri#glgnounts of methane. All
CO2 from composting is of biogenic origin and tHere not a contributor to global
warming.

o Landfilled plastic packaging materials are assutoatbt contain readily degradable
organic carbon, and therefore do not contributglabal warming within a 100-year
assessment period.

o Landfilled food waste generates significant amowfitsiethane, which are included
in the product’s life-cycle embodied carbon.

» Landfill methane emissions are modeled based o If@delines, with a
weighted average computed over a 100-year assesparérd per the PAS
2050 standard, under the following conditions: Terafe/wet climate zone,
no oxidation of methane in the soil or coveringsuase 50% of landfill gas is
methane, and 25% of methane is recovered and coetbas fuel.

o All recycling is handled on an open-loop basis. & materials used in packaging
may originate from the same product system (cldgsed}, or more likely from
different product systems (open-loop). Appropriatedit is given (by way of lower
embodied energy and carbon) for the recycled comatfematerials used in packaging.

o No credit is given for used packaging material$ &éna recycled after use in order to
avoid double counting the benefits of recycling.

Cooking Equipment

0 Blodgett Full-size Dual Flow Gas Convection Overr(®100) — includes two oven
sections (http://www.vittitow.com/auction_html/udelddgett/DFG100-spec.pdf).

o Wolf Challenger XL 36" Gas Restaurant Range (C3§B-cludes six burners
(http://www.wolfrange.com/specs/restaurant_rang&3/862(7-08).pdf)

0 Marsal & Sons steam table (MS 8 PAN) — include$itepgn slots
(http://www.marsalsons.com/steamtables.tmi

o Assuming that all cooking occurs within Oregon. \helectricity is used, emission
factors based on the power grid area covering Oregoe used.

Transport Distances

o Farm to kitchen - long: 1,000 km (tomatoes, potst@e 1,600 km (chicken), using a

semi-trailer truck.
= With frozen storage for chicken.

o Farm to kitchen - short: 160 km for all productsing a single-unit truck.

= With refrigerated storage for chicken.

o Kitchen to waste disposal (compost/landfill/recyctE0 km, using a single-unit
truck or equivalent.

104



» Agricultural Production
o California agricultural data for tomatoes and pmatexists, and the same data for
local production in Oregon was used.
o Only data for chicken production in Denmark existsjt was used as a substitute for
U.S. production. The data is for “chicken meat"yoahd not for whole chicken.
» Tomato Product System
o Functional unit: 3.18 kg of diced raw tomatoes coned as part of a cooked pasta
casserole.
o Production location: California and Oregon.
o Package option #1:
*= One steel can (29% recycled) per 3.18 kg of tonsatoe
» Can: 0.303 kg
= Six cans per corrugated cardboard box
* Box: 0.355 kg
o Package option #2:
»= One polyethylene bag with cap (closest approximatboPE clear-barrier
EVOH) per 3.18 kg of tomatoes
» Bag: 0.061 kg
= Eight bags per corrugated cardboard box
* Box: 0.355 kg
o Cooking: 3.18 kg of diced tomatoes (from one cabay) used in a pasta casserole
= 10% of tomato mass lost via draining/evaporation
» Casserole cooked at 350 degrees for one houravem using half of one
oven compartment.
= Placed on steam table for one hour, using 1/8e&tham table.
= Cooking calculations apply to the whole casserole.
0 Waste:
= Polyethylene bags are landfilled.
» Steel cans and cardboard box are recycled.
» Food waste options:
* No waste.
* 50% discarded before cooking and composted.
* 50% discarded after cooking and landfilled.
* Waste calculations apply only to the tomato porbbthe casserole
and not the whole casserole.
» Potato Product System
o Functional unit: 50 cooked potatoes consumed, u&i09 kg of raw potatoes.
o0 Production location: California and Oregon.
0 Package option #1:
= 100 potatoes in a corrugated cardboard box
» Box: 0.355 kg
o Package option #2:
= 100 potatoes in a reusable polypropylene tote
* Tote: 2.05 kg
o Cooking:
= 10% of potato mass lost as peeling waste and cdeghos
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= 25 potatoes cooked in oven for one hour, usingdfathe oven compartment.
= 25 potatoes cooked on range (stove top) for 30 @& uwsing two burners.
» Placed on steam table for two hours, using 2/8@fsteam table.
0 Waste:
» Polypropylene tote is recycled after 100 uses.
= Cardboard box is recycled.
» Food waste options:
* No waste.
* 50% discarded before cooking and composted.
* 50% discarded after cooking and landfilled.
» Chicken Product System
0 Fresh Chicken
» Functional unit: 10.91 kg of chicken consumed (ealant to half a box).
» Production location: Oregon.
» Package:
» 12 whole chickens (21.82 kg) packaged using:
o0 Polyethylene bags: 0.425 kg (15 0z)
o Cardboard box: 0.441 kg
= Farm to kitchen transport: 160 km (local)
o Frozen Chicken
» Functional unit: 9.09 kg of chicken consumed (eglgnt to half a box).
= Production location: U.S.
» Package:
» 18.18 kg of chicken pieces packaged using:
0 Polyethylene bags: 0.34 kg (12 0z)
o Cardboard box: 0.441 kg
» Farm to kitchen transport: 1,600 km (from some r@guart of the U.S. to
Oregon)
o Cooking:
» Half box of fresh/frozen chicken cooked in ovendoe hour, using one full
oven compartment.
» Placed on steam table for four hours, using 2#@fteam table.
o0 Waste:
» Polyethylene bags are landfilled.
= Cardboard box is recycled.
* Food waste options:
* No waste.
* 50% discarded before cooking and landfilled.
* 50% discarded after cooking and landfilled.

Some data for the tables below are not from Ore@dren reliable Oregon data was not
available, reliable data was taken from elsewhdge specifically, the chicken production data
is from Denmark because no other reliable chickedyrction data is available at this time. For
tomatoes and potatoes, data from California is .usedeach of the three product systems, the
production data is for one specific location, amel $ame production data is used for all
production locations. This is, of course, an appnation since production energy use and
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emissions for the same product can vary somewlaielea locations, but it is a reasonable
approximation and helps to put the rest of theyaisin context in terms of relative impacts of
different life-cycle stages and components.
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Tomatoes-LongDist-SteelCan-NoWaste

: Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, semi-trailer truck 3.51 0.267
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.09 0.007
Raw Production Process Tomatoes, California, USA 7.56 0.685
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl{ 1.76 0.073
Steel Can Process Steel, virgin; Steel, recycled 8.45 0.631
Packing Process Electricity, at grid, California 9.06 0.556

Natural gas, combusted in industrig|

equipment; Electricity, at grid,

Washington, Oregon, Nevada, Idah|
Cooking Process western Montana, Wyoming, Utah | 44.19 2.909
TOTAL 74.61 5.128
Tomatoes-LongDist-SteelCanCompostBfCooking

: Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, semi-trailer truck 7.01 0.534
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.93 0.071
Raw Production Process Tomatoes, California, USA 15.12 1.371
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl{ 3.53 0.146
Steel Can Process Steel, virgin; Steel, recycled 16.89 1.261
Packing Process Electricity, at grid, California 18.13 1.112

Natural gas, combusted in industria

equipment; Electricity, at grid,

Washington, Oregon, Nevada, Idah
Cooking Process western Montana, Wyoming, Utah | 44.19 2.909
TOTAL 105.8 7.405
Tomatoes-LongDist-SteelCan-LandfillAfCooking

: Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, semi-trailer truck 7.01 0.534
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.93 0.071
Raw Production Process Tomatoes, California, USA 15.12 1.371
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl{ 3.53 0.146
Steel Can Process Steel, virgin; Steel, recycled 16.89 1.261
Packing Process Electricity, at grid, California 18.13 1.112

Natural gas, combusted in industrig|

equipment; Electricity, at grid,

Washington, Oregon, Nevada, ldah|
Cooking Process western Montana, Wyoming, Utah | 88.37 5.819
Waste Disposal Process FoodWaste:Landfill 0 3.027
TOTAL 149.99 13.341
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Tomatoes-LongDist-PeBag-NoWaste

NodeOrLink Type Mode ng;g';d Eén:r%cgsd
Packing <TO> Cooking Transport | Transport, semi-trailer truck 3.33 0.254
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.04 0.003
Raw Production Process Tomatoes, California, USA 7.54 0.684
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl 1.32 0.055
PE Bag Process Polyethylene, general 5.54 0.129
Packing Process Electricity, at grid, California 9.05 0.555
Natural gas, combusted in industrid
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idan
Cooking Process western Montana, Wyoming, Utah 44.19 2.909
TOTAL 71.01 4.589
Tomatoes-LongDist-PeBagCompostBfCooking
NodeOrLink Type Mode Erggte)?g;‘; Eén;)r%glsd
Packing <TO> Cooking Transport | Transport, semi-trailer truck 6.66 0.507
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.84 0.064
Raw Production Process Tomatoes, California, USA 15.09 1.368
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl 2.64 0.109
PE Bag Process Polyethylene, general 11.07 0.259
Packing Process Electricity, at grid, California 18.09 1.11
Natural gas, combusted in industrig
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idah
Cooking Process western Montana, Wyoming, Utah 44,19 2.909
TOTAL 98.58 6.327
Tomatoes-LongDist-PeBag-Landfill AfCooking
NodeOrLink Type Mode EEES%‘; Eén;)r%glsd
Packing <TO> Cooking Transport | Transport, semi-trailer truck 6.66 0.507
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.84 0.064
Raw Production Process Tomatoes, California, USA 15.09 1.368
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl 2.64 0.109
PE Bag Process Polyethylene, general 11.07 0.259
Packing Process Electricity, at grid, California 18.09 1.11
Natural gas, combusted in industrig
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idah
Cooking Process western Montana, Wyoming, Utah 88.37 5.819
Waste Disposal Process FoodWaste:Landfill 0 3.027
TOTAL 142.77 12.263
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Tomatoes-ShortDist-SteelCan-NoWaste

. Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 1.35 0.103
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.09 0.007
Raw Production Process Tomatoes, California, USA 7.56 0.685
Corrugated Cardboard Process Cardboard, corrugated, 38% recyclg 1.76 0.073
Steel Can Process Steel, virgin; Steel, recycled 8.45 0.631
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 7.38 0.554
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idahd
Cooking Process western Montana, Wyoming, Utah 44.19 2.909
TOTAL 70.78 4.962
TomatoesShortDistSteelCanCompostBfCooking
: Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 2.71 0.206
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.93 0.071
Raw Production Process Tomatoes, California, USA 15.12 1.371
Corrugated Cardboard Process Cardboard, corrugated, 38% recyclg 3.53 0.146
Steel Can Process Steel, virgin; Steel, recycled 16.89 1.261
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 14.77 1.108
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idahd
Cooking Process | western Montana, Wyoming, Utah 44.19 2.909
TOTAL 98.13 7.072
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Tomatoes ShortDistSteelCanLandfillAfCooking

. Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 2.71 0.206
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.93 0.071
Raw Production Process Tomatoes, California, USA 15.12 1.371
Corrugated Cardboard Process Cardboard, corrugated, 38% recycle 3.53 0.146
Steel Can Process Steel, virgin; Steel, recycled 16.89 1.261
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 14.77 1.108
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idahd
Cooking Process | western Montana, Wyoming, Utah 88.37 5.819
Waste Disposal Process FoodWaste:Landfill 0 3.027
TOTAL 142.32 13.009
Tomatoes-ShortDist-PeBag-NoWaste
: Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 1.29 0.098
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.04 0.003
Raw Production Process Tomatoes, California, USA 7.54 0.684
Corrugated Cardboard Process Cardboard, corrugated, 38% recyclg 1.32 0.055
PE Bag Process Polyethylene, general 5.54 0.129
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 7.37 0.553
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idahd
Cooking Process western Montana, Wyoming, Utah 44.19 2.909
TOTAL 67.28 4.431
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Tomatoes-ShortDist-PeBagCompostBfCooking

. Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 2.57 0.196
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.84 0.064
Raw Production Process Tomatoes, California, USA 15.09 1.368
Corrugated Cardboard Process Cardboard, corrugated, 38% recycle 2.64 0.109
PE Bag Process Polyethylene, general 11.07 0.259
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 14.74 1.105
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, ldahd
Cooking Process western Montana, Wyoming, Utah 44.19 2.909
TOTAL 91.14 6.011
Tomatoes-ShortDist-PeBag-Landfill AfCooking
. Embodied| Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, single-unit truck 2.57 0.196
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.84 0.064
Raw Production Process Tomatoes, California, USA 15.09 1.368
Corrugated Cardboard Process Cardboard, corrugated, 38% recycle 2.64 0.109
PE Bag Process Polyethylene, general 11.07 0.259
Electricity, at grid, Washington,
Oregon, Nevada, Idaho, western
Packing Process Montana, Wyoming, Utah 14.74 1.105
Natural gas, combusted in industrial
equipment; Electricity, at grid,
Washington, Oregon, Nevada, ldahd
Cooking Process western Montana, Wyoming, Utah 88.37 5.819
Waste Disposal Process FoodWaste:Landfill 0 3.027
TOTAL 135.33 11.947
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Potatoes-LongDist-Cardboard-NoWaste

NodeOrLink Type Mode Enmebr(;gled Er;rt;cgiled
Packing <TO> Cooking Transport | Transport, semi-trailer truck 9.15 0.697
Cooking <TO> Waste Disposal | Transport | Transport, single-unit truck 0.04 0.003
Raw Production Process Potatoes, California, USA 89.94 6.66
Corrugated Cardboard Process Cardboard, corrugated, 38% recycl{ 5.28 0.219
Packing Process 0 0
Natural gas, combusted in industrig
equipment; Electricity, at grid,
Washington, Oregon, Nevada, Idah
Cooking Process western Montana, Wyoming, Utah | 112.91 7.623
TOTAL 217.33 15.202
Potatoes-LongDist-Cardboard-CompostBfCooking
NodeOrLink Type Mode Enmebrggled Egr%giled
Packing <TO> Cooking Transport | Transport, semi-trailer truck 18.31 1.394
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.03 0.155
Raw Production Process Potatoes, California, USA 179.87 13.32
Cardboard, corrugated, 38%
Corrugated Cardboard Process recycled 10.57 0.438
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 323.7 22.929
Potatoes-LongDist-Cardboard-LandfillAfCooking
NodeOrLink Type Mode Enmebr(;gled Er;rt;cgiled
Packing <TO> Cooking Transport | Transport, semi-trailer truck 18.31 1.394
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.04 0.155
Raw Production Process Potatoes, California, USA 179.87 13.32
Cardboard, corrugated, 38%
Corrugated Cardboard Process recycled 10.57 0.438
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 225.83 15.245
Waste Disposal Process FoodWaste:Landfill 0 8.658
TOTAL 436.61 39.21
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Potatoes-LongDist-Plastic-NoWaste

NodeOrLink Type Mode Enmebrggled Er;rt;cgiled
Packing <TO> Cooking Transport | Transport, semi-trailer truck 9.99 0.761
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 0.24 0.019
Raw Production Process Potatoes, California, USA 89.94 6.66
Polypropylene, injection
Polypropylene Process moulding 1.18 0.04
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, Idaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 214.26 15.102
Potatoes-LongDist-Plastic-CompostBfCooking
NodeOrLink Type Mode Enmebrg?/led E?rtt))g?]led
Packing <TO> Cooking Transport | Transport, semi-trailer truck 19.98 1.522
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.44 0.186
Raw Production Process Potatoes, California, USA 179.87 13.32
Polypropylene, injection
Polypropylene Process moulding 2.36 0.08
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 317.57 22.73
Potatoes-LongDist-Plastic-Landfill AfCooking
: Embodied | Embodied
NodeOrLink Type Mode Energy Carbon
Packing <TO> Cooking Transport | Transport, semi-trailer truck 19.98 1.522
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.44 0.186
Raw Production Process Potatoes, California, USA 179.87 13.32
Polypropylene, injection
Polypropylene Process moulding 2.36 0.08
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 225.83 15.245
Waste Disposal Process FoodWaste:Landfill 0 8.658
TOTAL 430.48 39.01

Potatoes-ShortDist-Cardboard-NoWaste

114




NodeOrLink Type Mode Enmet;gg'Ed E':r%%?]'w
Packing <TO> Cooking Transport | Transport, semi-trailer truck 1.46 0.112
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 0.04 0.003
Raw Production Process Potatoes, California, USA 89.94 6.66
Cardboard, corrugated, 38%
Corrugated Cardboard Process recycled 5.28 0.219
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 209.64 14.616
Potatoes-ShortDist-Cardboard-CompostBfCooking
NodeOrLink Type Mode Enmet;g(;led Egﬁ%‘?}'e‘j
Packing <TO> Cooking Transport | Transport, semi-trailer truck 2.93 0.223
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.03 0.155
Raw Production Process Potatoes, California, USA 179.87 13.32
Cardboard, corrugated, 38%
Corrugated Cardboard Process recycled 10.57 0.438
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, Idaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 308.32 21.758
Potatoes-ShortDist-Cardboard-Landfill AfCooking
NodeOrLink Type Mode Enmebrg?/led E?rtt))g?]led
Packing <TO> Cooking Transport | Transport, semi-trailer truck 2.93 0.223
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.04 0.155
Raw Production Process Potatoes, California, USA 179.87 13.32
Cardboard, corrugated, 38%
Corrugated Cardboard Process recycled 10.57 0.438
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 225.83 15.245
Waste Disposal Process FoodWaste:Landfill 0 8.658
TOTAL 421.23 38.038

Potatoes-ShortDist-Plastic-NoWaste
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NodeOrLink Type Mode Enmet;ggled E':r%%?]md
Packing <TO> Cooking Transport | Transport, semi-trailer truck 1.6 0.122
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 0.24 0.019
Raw Production Process Potatoes, California, USA 89.94 6.66
Polypropylene, injection
Polypropylene Process moulding 1.18 0.04
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 205.87 14.463
Potatoes-ShortDist-Plastic-CompostBfCooking
NodeOrLink Type Mode Enmetiggled Egﬁgﬂ'w
Packing <TO> Cooking Transport | Transport, semi-trailer truck 3.2 0.243
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.44 0.186
Raw Production Process Potatoes, California, USA 179.87 13.32
Polypropylene, injection
Polypropylene Process moulding 2.36 0.08
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, ldaho, western Montan
Cooking Process Wyoming, Utah 112.91 7.623
TOTAL 300.78 21.451
Potatoes-ShortDist-Plastic-LandfillAfCooking
NodeOrLink Type Mode Enmet;ggled Egﬁgﬂ'w
Packing <TO> Cooking Transport | Transport, semi-trailer truck 3.2 0.243
Cooking <TO> Waste Disposal Transport | Transport, single-unit truck 2.44 0.186
Raw Production Process Potatoes, California, USA 179.87 13.32
Polypropylene, injection
Polypropylene Process moulding 2.36 0.08
Packing Process 0 0
Natural gas, combusted in
industrial equipment; Electricity,
at grid, Washington, Oregon,
Nevada, Idaho, western Montan
Cooking Process Wyoming, Utah 225.83 15.245
Waste Disposal Process FoodWaste:Landfill 0 8.658
TOTAL 413.69 37.732
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Chicken-Fresh-ShortDist-NoWaste

NodeOrLink Type Mode EmbodiedEnergy] EmbodiedCarbon
Packing <TO> Cooking Transport | Transport, single-unit 4.37 0.333
Cooking <TO> Waste Transport Transport, single-unit 0.1 0.008
Raw Production Process Chicken Meat, fresh, 199.92 26.743
Corrugated Cardboard Process Cardboard, corrugated 6.56 0.272
PE Bags Process Polyethylene, general 17.66 0.412
Packing Process 0 0
Cooking Process Natural gas, combuste 155.99 10.89
TOTAL 384.6 38.657

Chicken-Fresh-ShortDist-LandfillBfCooking

NodeOrLink Type Mode EmbodiedEnergy] EmbodiedCarbon
Packing <TO> Cooking Transport | Transport, single-unit 8.74 0.666
Cooking <TO> Waste Transport Transport, single-unit 2.81 0.214
Raw Production Process Chicken Meat, fresh, 399.84 53.486
Corrugated Cardboard Process Cardboard, corrugated 13.13 0.544
PE Bags Process Polyethylene, general 35.32 0.825
Packing Process 0 0
Cooking Process Natural gas, combuste 155.99 10.89
Waste Disposal Process FoodWaste:Landfill 0 11.547
TOTAL 615.82 78.17

Chicken-Fresh-ShortDist-Landfill AfCooking

NodeOrLink Type Mode EmbodiedEnergy] EmbodiedCarbon
Packing <TO> Cooking Transport | Transport, single-unit 8.74 0.666
Cooking <TO> Waste Transport Transport, single-unit 2.78 0.212
Raw Production Process Chicken Meat, fresh, 399.84 53.486
Corrugated Cardboard Process Cardboard, corrugated 13.13 0.544
PE Bags Process Polyethylene, general 35.32 0.825
Packing Process 0 0
Cooking Process Natural gas, combuste 311.97 21.779
Waste Disposal Process FoodWaste:Landfill 0 11.547
TOTAL 771.79 89.058

Chicken-Frozen-LongDist-NoWaste

NodeOrLink Type Mode EmbodiedEnergy] EmbodiedCarbon
Packing <TO> Cooking Transport Transport, semi-trailer 16.45 1.252
Cooking <TO> Waste Transport Transport, single-unit 0.09 0.007
Raw Production Process Chicken Meat, fresh, 166.57 22.282
Corrugated Cardboard Process Cardboard, corrugated 6.56 0.272
PE Bags Process Polyethylene, general 14.13 0.33
Packing Process Electricity, at grid, 36.89 2.626
Cooking Process Natural gas, combuste 155.99 10.89
TOTAL 396.68 37.659

Chicken-Frozen-LongDist-LandfillBfCooking

NodeOrLink

Type

Mode

| EmbodiedEnergy | EmbodiedCarbon |
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Packing <TO> Cooking Transport | Transport, semi-trailer 32.9 2.504
Cooking <TO> Waste Transport Transport, single-unit 2.35 0.179
Raw Production Process Chicken Meat, fresh, 333.14 44,564
Corrugated Cardboard Process Cardboard, corrugated 13.13 0.544
PE Bags Process Polyethylene, general 28.25 0.66
Packing Process Electricity, at grid, 73.78 5.253
Cooking Process Natural gas, combuste 155.99 10.89
Waste Disposal Process FoodWaste:Landfill 0 9.621
TOTAL 639.54 74.213
Chicken-Frozen-LongDist-LandfillAfCooking

NodeOrLink Type Mode EmbodiedEnergy | EmbodiedCarbon
Packing <TO> Cooking Transport | Transport, semi-trailer 32.9 2.504
Cooking <TO> Waste Transport Transport, single-unit 2.36 0.179
Raw Production Process Chicken Meat, fresh, 333.14 44,564
Corrugated Cardboard Process Cardboard, corrugated 13.13 0.544
PE Bags Process Polyethylene, general 28.25 0.66
Packing Process Electricity, at grid, 73.78 5.253
Cooking Process Natural gas, combuste 311.97 21.779
Waste Disposal Process FoodWaste:Landfill 0 9.621
TOTAL 795.52 85.103
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