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CHAPTER I 

INTRODUCTION

Background

Since the early 1960s, the modem environmental movement has 

gained the advantage of a global perspective and technological advance­

ments to further address how environmental concerns impact corporate 

policy. Actions by private enterprise suggest increasing corporate envi­

ronmental awareness and efforts to reduce consumer and industrial solid 

waste.

The largest component of solid waste, both consumer and industrial, 

is packaging material. The study concentrated on how corporate environ­

mental action for reducing the amount of packaging material in the solid 

waste stream has and will affect the corporate purchasing function. Cor­

porate actions to reduce the amount of packaging material entering the 

solid waste stream may include:

1
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1. Reducing the amount of packaging material on purchased products 

coming into the corporation from suppliers;

2. Reducing the amount of finished goods packaging on products 

shipped to customers;

3. Reducing the amount of other materials deposited into the waste 

stream.

Corporate purchasing activities are likely to be affected by corpo­

rate solid waste reduction efforts. The purchasing function is responsible 

for working with vendors to supply the needs of the company. Packaging 

materia] is used by suppliers to protect, store, and facilitate handling of 

their products. Packaging material used by suppliers may include three 

types of packaging;

1. Primary packaging containing the finished product, such as a can or 

bottle of a beverage.

2. Secondary packaging to facilitate transportation or user conven­

ience by consolidating primary packaging units, such as a six-pack 

container.

3. Tertiary packaging to facilitate transportation or user convenience 

by consolidating secondary packaging units, such as a beverage 

case or pallet.
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Unless a reverse logistics channel exists between the customer and sup* 

plier to facilitate the return of packaging material, the material will enter 

the waste stream of the receiving company. The purchasing organization 

supports the corporate solid waste reduction effort by acting as a gate­

keeper, working to reduce or avoid receiving packaging material that will 

ultimately enter the company's solid waste stream and provide insight into 

the reduction of outbound packaging material. The purpose of this re­

search was to identify and analyze how the corporate purchasing function 

has changed as a result of corporate actions to reduce the solid waste 

stream.

Statement of the Problem

The maturation of corporate environmental awareness may change 

the day-to-day activities of the- corporate purchasing function. The 

changes to the corporate purchasing function may include:

1. Heightened awareness or exposure to upper management;

2. Changing skill requirements for buyers;

3. Modified sourcing or buy decisions;

4. Modified supplier-customer relationships.
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The following research questions were addressed in this study:

Research Question I:

How have corporate purchasing practices with respect to 
packaging materials changed in response to efforts to reduce 
solid waste generation within the company?

Research Question 2:

How will corporate purchasing practices with respect to 
packaging materials change in the next three years to respond 
to efforts to reduce solid waste generation within the com* 
pany?

Research Question 3:

How have corporate purchasing practices with respect to 
packaging materials changed in response to efforts to reduce 
solid waste generation throughout the supply chain?

Research Question 4:

How will corporate purchasing practices with respect to 
packaging materials change in the next three years to respond 
to efforts to reduce solid waste generation throughout the 
supply chain?

Increases in industrial and commercial recycling and the increase 

in the number of green marketing campaigns suggest an increase in envi­

ronmental awareness by corporations. Corporate activities suggest envi­

ronmental awareness has permeated the corporate plan, yet little has been 

written about how the increasing awareness has affected purchasing op­

erations.
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Purchasing is faced with internal and external environmental influ­

ences. Internal influences may include formal or informal solid waste 

management policy guiding the purchasing actions or performance meas­

urements.

Purchasing plays a key role as the gatekeeper of the corporation in 

avoiding or reducing the amount of packaging material that ultimately en­

ters the solid waste stream of a company. Supporting corporate solid 

waste reduction efforts may result in modifications to how purchasing 

operates; perhaps requiring additional or unique purchasing skills, a modi­

fied organizational structure, or additions to the functional relationships 

between purchasing and other functional groups in the corporation. The 

purpose of research questions number 1 and number 2 was to investigate 

how corporate purchasing practices, specifically with respect to packaging 

materials, have changed and will change, in response to efforts to reduce 

solid waste generation within the company.

External influences may include green marketing techniques or en­

vironmental policies of suppliers directed toward the purchasing organiza­

tion. One of the roles of purchasing is to operate as the interface between 

company requester and the supplier. Corporate solid waste management 

efforts may modify relationships between customer and supplier, as new 

requirements arise or current requirements are modified to incorporate 

solid waste reduction efforts. Changes may include requirements for re­

duced use of secondary and tertiary packaging material or the use of re­

usable containers. The purpose of research questions number 3 and num­

ber 4 was to investigate how corporate purchasing practices, specifically
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with respect to packaging materials, have changed and will change, in 

response to efforts to reduce solid waste generation throughout the supply 

chain.

Scope

The research examined how business approaches the environmental 

problems associated with the use of packaging materials and bow purchas­

ing operations have been modified in response to these efforts.

The research encompassed the theoretical framework that best 

practice companies adapt to external forces. The research design centered 

around understanding what the current best practice is and sought to de­

termine the projected affect corporate solid waste reduction efforts would 

have on the purchasing function over the next three years.

The research design studied the industries which are the top con­

sumers of packaging material in the United States. The top three indus­

tries represent over sixty percent of the total packaging tonnage purchased 

each year.

The study surveyed purchasing executives who are members of the 

National Association of Purchasing Management. The National Associa­

tion of Purchasing Management is a professional organization promoting 

the advancement of the purchasing field and has provided a grant to help 

support this research.
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Survey and case study of purchasing executives working for the top 

users of packaging material offered insights to how firms with best prac­

tice purchasing organizations are addressing corporate solid waste man­

agement.

The term "purchasing'1 was used throughout this study to indicate 

the activities that take place during business-to-business purchasing in 

industrial manufacturing companies. The research examined only busi- 

ness-to-business purchasing. Consumer purchasing, often associated with 

consumer behavior, was not be a part of this study. Appendix One con­

tains a glossary of terms to assist the reader in understanding the special­

ized terminology found in this study.

Corporate environmental awareness may include specialized han­

dling of hazardous materials, abatement of emissions of air or water pol­

lutants, or reduction of liquid or solid waste stream. The terms 

"environmental policy," "environmental awareness," and "solid waste 

management" were used throughout this research to indicate the written or 

unwritten directives, actions, decisions, and goals embraced by a company 

to reduce the amount of packaging material entering the solid waste 

stream. The research was focused on industries that use large amounts of 

packaging material.

The term "buy decision" was used throughout this research to indi­

cate the activities between the company purchasing organization and its 

suppliers. These activities include "the selection of supply source loca­

tions, determination of the form in which the material is to be acquired,
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timing of purchases, price determination, quality control, and many other 

activities.

Methodology

The research involved a two stage methodology. It combined a 

questionnaire survey to determine how corporate solid waste reduction of 

packaging material affects purchasing with qualitative case studies to ex­

amine successful programs for implementing and maintaining solid waste 

management efforts.

Stage One - Survey

The research data was collected through a mail questionnaire of 

industries that tend to use large amounts of packaging materials. Ques­

tionnaires were sent to the highest ranking purchasing executive in the 

company. Survey contact names were obtained from the Center for Ad­

vanced Purchasing Studies, an affiliate of the National Association of Pur­

chasing Management.

The research instrument was pre-tested through faculty review and 

persona] industry interviews for content validity, ease of understanding of 

the content, and willingness and ability of the executives to respond to the 

questions.

I Strategic Logistics Management, Stock, James R. and Douglas M. 
Lambert, Second Edition, 1987, Richard D. Irwin, p. 18.
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Prospective respondents received a pre-notification letter and were 

contacted by telephone to request their cooperation. A cover letter from 

NAPM was included with the survey. The survey was sent only to those 

individuals who had agreed to respond.

Stage Two - Case Study

The second stage involved the use of case studies to examine ap­

proaches to the implementation and maintenance of solid waste manage­

ment efforts of packaging material within case study companies and 

throughout the supply chain. The case studies started with the survey 

questions and utilized follow-on questions to further probe and understand 

the influence of corporate solid waste management efforts on the corporate 

purchasing function. Participants in the case studies were identified from 

the surveys during the first stage. Seven case studies were conducted to 

examine the following situations:

1. Respondent company works with supplier to reduce incoming pri­

mary, secondary, and tertiary packaging material.

2. Respondent company reduces primary, secondary, and tertiary 

packaging material used internally through alternative packaging, 

reusable containers, and challenging the need for packaging.

3. Respondent company reduces the amount of outgoing primary, sec­

ondary, and tertiary packaging material used to meet the request of 

customers.
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A more detailed description of the case study methodology is con­

tained in Chapter Three.

Assumptions and Limitations

There are a number of assumptions and limitations that warrant 

treating the results of this research with proper care. These assumptions 

and limitations include:

1. Type of Research - The nature of this research was exploratory and 

descriptive. Conclusions are arrived at primarily by inductive reason­

ing, rather than by clear establishment of causality. The survey data 

was subject to the personal biases of the individual responding and 

may not correctly reflect the true cause of action.

2. Membership Surveyed • The membership of the National Association 

of Purchasing Management was surveyed. It is assumed the mean re­

sponses to the surveys are an accurate representation of what the 

mean response would be if all companies in the industry participated 

in the survey.

3. The survey data was subject to the bias and environmental awareness 

of the individual surveyed. The professional organization may di­

rectly or indirectly influence the professional through professional

meetings or publications.
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4. Generalization of the Sample - The research was intentionally limited 

in scope to permit detailed analysis of each industry. The investiga­

tion of the top three industries by packaging tonnage represents over 

sixty percent of the total packaging tonnage purchased each year. 

The results are applicable only to the industries studied and not to in­

dustry generally. It is possible the industries studied are influenced 

by situational pressures. A chemical company may aggressively ad­

dress solid waste reduction in part to appease and offset overall pres­

sures by environmental special interest groups.

5. Overaggregation of Packaging - There are many different forms of 

packaging. The research did not distinguish between the different 

types of packaging either by form, function, reusability, or commodity 

type. The research addressed the volume and the weight of the pack­

aging material as the primary factor considered in solid waste reduc­

tion efforts.

6. Hazardous Materials Excluded from Research - The scope of the 

study intentionally excluded the management of hazardous materials. 

The reduction and disposal of hazardous materials often is a special­

ized effort which could potentially complicate the research.
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Potential Contributions of this Study

The research provides a number of contributions to understanding 

the implications of the management of packaging waste for purchasing 

from an internal and external perspective. Little is known about how pur* 

chasing organizations approach the integration of solid waste reduction 

efforts into daily operations. In his white paper "Reverse Logistics"^ 

Stock states that "little published material has examined the logistics ac­

tivities associated with source reduction, recycling, substitution and/or 

waste disposal...much must be inferred about reverse logistics from the 

vast quantity of books, articles and other documents that have been written 

on environmental policy and practice since the material does not specifi­

cally examine reverse logistics issues."

The research offers insight into industrial practice and theory in five

areas:

1. Solid waste effort design;

2. Understanding changes to the "buy" decision;

3. Changing roles and responsibilities of purchasing;

4. Changing relationships between customers and suppliers;

5. Lessons learned from successful industry practice.

^"Reverse Logistics," a white paper prepared for the Council of Logistics 
Management by James R. Stock, Executive Summary, ii-v.
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1. Solid Waste Effort Design

The research identified how corporate solid waste management ef­

forts have influenced purchasing operations, how corporate solid 

waste reduction efforts have changed over the last three years, and 

how they will change over the next three years. Understanding how 

corporate solid waste reduction efforts affect the purchasing func­

tion will aid in designing an on-going corporate solid waste reduc­

tion plan. The research examined setting corporate solid waste re­

duction goals and how the results are measured to provide insight to 

the issues and solutions to goal setting and measurement.

2. Understanding Changes to the "Buy" Decision

The research examined how corporate solid waste management has 

influenced the "buy" decision by determining how decision factors 

have been modified over time and how they will influence the "buy" 

decision in the future. The research suggested leverage points 

within purchasing "buy" decision where solid waste reduction with 

suppliers can best be implemented. Understanding how the "buy” 

decision will change may serve as a guide for training purchasing 

personnel.

3. Changing Roles and Responsibilities of Purchasing

The research examined the effects corporate solid waste manage­

ment efforts have had on functional relationships of purchasing 

within the firm. It offers insights into the changing roles and re­

sponsibilities of the purchasing function, skill requirements and re­

source requirements over the last three years and projected for the
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next three years. The research may help guide the development of 

the purchasing function in the future.

4. Changing Relationships Between Customers and Suppliers

The research examined if corporate solid waste reduction efforts 

between customers and suppliers have altered relationships by 

changing the requirements or expectations of the channel members 

over the last three years and projected changes over the next three 

years. The findings may be used to design a corporate solid waste 

reduction plan which effectively utilizes the ability of purchasing to 

manage the supply chain and involve key suppliers.

5. Lessons Learned From the Successful Industrial Practice

The research examined "successful practices" from industry. It ex­

amined what went right and what the companies would do differ­

ently in corporate solid waste management efforts. The knowledge 

gathered was used to characteristics of the purchasing function of a 

best practice company addressing solid waste reduction issues. 

Identification of how a best practice company reduces solid waste 

can be used as a guide for companies which would like to begin or 

advance their solid waste reduction effort.

Organization of this Study

This document consists of five chapters. The purpose of this chap­

ter was identify the general research area, explain the need for this re­

search, familiarize the reader with the main problem addressed, and pro-



www.manaraa.com

15

vide a brief description of the methodology, limitations, and potential con­

tributions.

The development of the literature relevant to this research effort and 

supporting the research questions is presented in Chapter Two.

The research design and methodology are developed in Chapter 

Three. Key research variables are defined and the specific hypotheses 

underlying this research are presented in this chapter.

The data analysis involved in testing the research hypotheses is pre­

sented in Chapter Four. This chapter also contains an explanation of 

findings not specifically identified in the research hypotheses.

The concluding chapter contains a summary of the research effort 

and a discussion of the conclusions drawn from the findings. The impli­

cations of the research as related to theory and practice and suggestions 

for future research are also developed in this chapter.

Several appendices that explain and illustrate the research design 

and methodology are included. The appendices include a glossary of 

terms, copies of the pre-notification letter, notification telephone message, 

NAPM survey cover letter, and written survey, case study interview pro­

tocol, and a profile of each of the firms involved in the case studies.
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CHAPTERn 

REVIEW OF THE LITERATURE

Introduction

The following review of the literature provides an overview of the 

evolution of solid waste management in the United States and interna­

tionally, identifying key components and issues, exploring governmental 

and industrial efforts to manage the solid waste stream, and provides a 

framework explaining why a corporation should manage their solid waste 

stream.

The review provides a framework explaining the evolution of pur­

chasing operations and identifies the role of purchasing in solid waste 

management activities. The review identifies current information regard­

ing how corporate environmental activities affect purchasing operations. 

Finally, the review will identify the gaps in the literature which will be 

addressed by this study.

16
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Background

The Modem Environmental Movement

The modem environmental movement is cited^ as originating with 

the 1962 publication of Silent Spring^ by Rachel Carson citing the dan­

gers of agricultural pesticides and chemicals such as DDT. Other notable 

writings, such as Erlich's The Population Bomb $ Commoner’s The Clos­

ing Circle £  and Massachusetts Institute of Technology’s Limits to 

GrowthP started to identify environmental concerns and called for im-

^Rathje, William L. and Cullen Murphy, Rubbish. Harper Collins Books, 
1992. p. 191,

See also Nash, Tom, "Green About the Environment?" Director,
Volume 43, Issue 7, February 1990, p. 40. Eisenhart, Tom, "There's 
Gold in That Garbage!" Business Marketing, Volume 75, Issue 11, 
November 1990, p. 20. Ashton, Robin; Erickson, Greg; Larson, 
Melissa "Reducing Solid Waste," Packaging, Volume 36, Issue 5, 
April 1991, p. 24. Baran, Josh "Every Day Is Earth Day," Public 
Relations Journal, Volume 47, Issue 4, April 1991, p. 22. E. Joseph 
Stilwell, R. Claire Canty, Peter W. Kopf and Anthony M. Montrone, 
Packaging for the Environment: A Partnership fo r  Progress, New 
York: AMACOM, 1991, p. 7.

^Carson, Rachel Silent Spring Boston, Houghton Mifflin, 1962.

^Erlich, Paul R. The Population Bomb New York, Ballantine Books, 
1968.

^Commoner, Barry The Closing Circle: Nature, Man, and Technology 
New York, KNOPF, 1971.

7Meadows, Donella H. [and others] Massachusetts Institute of 
Technology The Limits to Growth, New York, Universe Books, 1972.
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proved utilization of natural resources, reduced pollution, population 

control, and understanding of the cause-and-effect of our actions on the 

environment.

In 1970, the Club of Rome, invited Jay Forrester and Massachusetts 

Institute of Technology to utilize the "systems dynamics" approach to 

"explore more deeply the underlying assumptions and several major sub­

systems that formed the sectors of the total world system."** The work 

supported the "Predicament of Mankind" project. The objective of the 

project was "to understand the options available to mankind as societies 

entered the transition from growth to equilibrium.” The systems dynamics 

approach integrated such factors as capital investment, population, natural 

resources, quality of life, and pollution to reflect the attitudes and motiva­

tions of past and current lifestyles. In his book, World Dynamics, For­

rester sums the result of the model as "hope [this work] contributes to the 

sense of urgency and points to an effective direction for work by others 

who may choose to explore the alternatives for the future.

Increased awareness of environmental issues was furthered with the 

first "Earth Day" celebration on April 22, 1970. National organizations 

such as the Sierra Club, the Audubon Society, the National Wildlife Fed­

eration, and the Wilderness Society brought litigation and lobbied for 

stricter laws dealing with almost every aspect of the environment. These

^Forrester, Jay W. World Dynamics. Wright-Allen Press, 1971. p. viii. 

^Forrester, Op cit. p. ix.
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laws included the National Environmental Policy Act of 1969, the Clean 

Water Act of 1972, the National Forest Management Act of 1976, the 

Clean Air Act amendments of 1977, and the National Acid Precipitation 

Act of 1980, as well as the creation in 1970 of the Environmental Protec­

tion Agency.

Energy issues and economic conditions in the late 1970s and early 

1980s focused public awareness away from environmental concerns. The 

cause resurfaced in the late 1980s and carried into the 1990s "due to 

events such as the acid rain controversy, the Chernobyl nuclear accident, 

the Exxon Valdez oil spill, tropical deforestation, global wanning, garbage 

barges and garbage trains, and limitations of landfill space."10

The original focus of the 1960's, conservation and reduction of envi­

ronmental hazards, has been joined with increasing concern over solid 

waste. In a 1991 study, three out of four Americans were concerned about 

the environment and were making changes in their daily lives that reflect 

the concern.11 By 1995, consumers are projected to spend $8.8 billion on 

environmentally friendly, or "green," products, nearly five times more than 

the $1.8 billion spent in 1990J2

10StilweII, et. al. Op cit. pp. 7-10.

^Baran, Josh "Every Day Is Earth Day," Public Relations Journal, 
Volume 47, Issue 4, April 1991, pp. 22-23.

I2Hemphill, Thomas A., "Marketer's New Motto: It's Keen to Be Green," 
Business & Society Review Issue 78, Summer 1991, pp. 39-44.
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The Growing Solid Waste Problem

Solid waste is one of the environmental problems that continues to 

grow. As shown in Figure One, the 156 million tons of solid waste gener­

ated in the United States in 1988 was almost twice the amount generated 

in 1960. Projections for the future suggest continued growth in the total 

tonnage of solid waste generated in the United States. 13 per capita use of 

bottles, cans, boxes, wrappers, and other packaging increased by 63 per­

cent in the United States between 1958 and 1976.14 The average U.S. 

household discards the equivalent of about 350 large garbage bags per 

year, twice the amount of garbage generated by the average European 

household and almost 2 1/2 times the amount of garbage generated by the 

average Japanese household. 13

13Statistical Record o f the Environment. Arsen J. Damay, Editor, Gale 
Research, Inc. 1992, pp. 109 - 110; reprinted from Characteristics o f 
Municipal Solid Waste in the United States: 1990 Update. U.S. 
Environmental Protection Agency, EPA/530-SW-90-042, Washington, 
D.C., June 1990, p. 46.

14stilwell, et. at. Op cit.t p. 2.

1 $ Household Consumers and Packaging: An Overview o f Current 
Trends, Initiatives and Implications for the National Packaging 
Protocol, Canadian Council of Ministers of the Environment, 
May 1990. p. 7-1.
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w

1M0 IN I 1VT0 1tr* 1M0 1 M  tM  U N  3000 3010

Millions of Tons

Product! 1960 1965 1970 1975 1980 1985 1988

Containers & packaging 24.2 31.1 39.6 39.3 42.1 42.2 43.0
Other waste 57.7 65.5 73.7 78.9 93.0 102.8 113.0

Total 81.9 96.6 113.3 118.2 135.1 145.2 156.0

Projected
Products 1995 2000 2010

Containers & packaging 61.9 65.7 75.8
Other waste 137.9 150.3 174.8

Total 199.8 216.0 250.6

Figure 1 

Historical Municipal Waste Stream - W eigh t6

l^Damay, Op. tit., p. 46,66.
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Landfill Limitations

Americans dump over 160 million tons of trash annually, or about 

1,300 pounds per person. 1? Solid waste may be buried in a landfill, recy­

cled, or incinerated. In the United States, 85% of the solid waste pro­

duced goes to landfill sites, 11% recycled, and 4% incinerated. Table One 

shows the estimated remaining years of landfill capacity by state. Siting of 

new landfills is becoming increasingly difficult 18 due to stricter environ­

mental regulations and local attitudes against providing landfill space for 

non-residents. Dr. William Rathje cites an environmental study commis­

sioned by Browning Ferris Industries, of eastern New York State to de­

termine where landfills might safely be located.

"The survey pinpointed sites that constituted only 1% of the 
region's land area representing 200 square miles of territoiy.
Yet with all this potentially available land, the state of New 
York has since 1982 closed down 298 landfills and opened 
only six." 19

Higher landfill tipping fees (shown in Figure Two and Figure Three) 

reflect limited availability of open landfills in the northeastern U.S. The 

increasing cost of solid waste disposal may be one of the motivating

l^Lallande, Ann "Environmental Marketing: The Next Wave," 
Marketing and Media Decisions, Volume 23, Issue 12, 
December 1988, pp. 174,176.

18Lallande, Op. cit.

l^Rathje, Op. cit., p. 109.
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Table 1

Remaining Years of Landfill Capacity in the 48 Contiguous States^

1 -5  Years 5-10  Years 10 + Years
Connecticut Alabama Arizona
Kentucky Colorado Arkansas
Massachusetts Delaware California
New Jersey Florida Georgia
Ohio Illinois Idaho
Pennsylvania Indiana Iowa
Rhode Island Maine Kansas
Virginia Maryland Louisiana
West Virginia Michigan Mississippi

Minnesota Nebraska
Missouri Nevada
Montana New Mexico
New Hampshire North Carolina
New York North Dakota
Oklahoma Oregon
Vermont South Carolina 

South Dakota 
Tennessee 
Texas 
Utah
Washington
Wisconsin
Wyoming

20stilwell, et. al. Op c i t p. 105.



www.manaraa.com

24
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$10.00 

$5.00 

$0.00
1965 1966 1967 1968 1990 1992

Year Rate per Ton

1985 $ 8.57
1986 SI 1.81
1987 $19.40
1988 $22.74
1990 $26.56
1992 $30.21

Figure 2

Average Landfill Tipping Fees in the U.S 21

21 Repa, Edward, "Landfill Tipping Fees, 1992." National Solid Wastes
Management Association.
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ta itheu t Mid* Mid* South W o t South W o t
AtUnlic W ot Central Central

Region Rate per Ton

Northeast $65.83
Mid-Atlantic $47.94

Midwest $27.10
West Central $12.62
South Central $12.53

West $27.92

Figure 3

Average Tipping Fees By Region of the U.S. in 199222

22 Repa, Edward, "Landfill Tipping Fees, 1992." National Solid Wastes
Management Association.
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factors encouraging businesses to embrace environmental awareness in 

their business practice.

Introducing Legislative Action

Legislation may serve as the catalyst to adopt an environmental 

policy. According to Bob James of Battelle Columbus Operations, during 

the 1990's, there will be more regulatory pressure on packaging material 

due to environmental issues than ever before 23 in 1990, public pressure 

spurred more than eight hundred proposals for laws regulating solid 

waste.24 Environmental legislation may take place at the following levels:

1. Federal and State Government

2. Environmental Protection Agency

3. Federal Trade Commission

4. City and Local Governments

1. Federal and State Government

Consumers, environmental organizations, regulatory bodies, and 

industry coalitions are all trying to define and regulate which products can 

be called green and how those items can be sold. The federal government 

"does not have an overall green-marketing policy, a situation that clearly

23VasiIash, Gary S. "Materials: A Glance Back & Forth and Beyond," 
Production, Volume 102, Issue 5, May 1990, pp. 72-73.

24Morris, Gregory D.; Kiesche, Elizabeth S.; Rotman, David; Wood, 
Andrew; Flam, Faye "Filling New Needs in Packaging," Chemical 
Week, Volume 147, Issue 3, July 25,1990, pp. 26-34.
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leaves companies in a bind" as they continue to battle with various state 

legislators who have enacted their own laws governing environmental 

terms 25 The federal government has clout through its buying power. 

Guidelines from the United States Office of Management and Budget call 

for agency procurement officers to develop affirmative procurement pro­

grams for several classes of recycled products.26 The guidelines apply to 

all procuring agencies spending $10,000 or more annually on any item
covered.27

The primary mandate of the Federal Resource Conservation and Re­

covery Act required state solid waste management plans to make source 

reduction an integral part of the planning process. Each state establishes 

individual goals for the amount of solid waste it would reduce annually.28

25Voss, Bristol "The Green Marketplace," Sales & Marketing 
Management, Volume 143, Issue 8, July 1991, pp. 74-76.

26Barron, Tom, "Federal "Buy Recycled" Policy Finds Narrow Common 
Ground, " Environment Today, Volume 3, Issue 5, June 1992, 
pp. 3,25-26.

27MacDonald, Ann, " How Effective Are Federal Procurement Policies?" 
BioCycle, Volume 32, Issue 9, September 1991, pp. 47-49.

28[>arcey, Sue, "Congress Takes a Swing at the Recycling Logjam," 
World Wastes, Volume 35, Issue 4 April 1992, pp. 118b-118c, 
121-124.
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In 1990, thirty-nine states and the District of Columbia had a policy 

favoring recycled products.29 The states account for 92.5% of the popu­

lation of the United States. Table Two shows an example of the recycling 

goals of some of the states. States are also using a variety of techniques 

such as tax incentives, procurement policies, minimum content legislation, 

and grants and loans to encourage industries to use recyclable materials.30

According to a report issued by the National Conference of State 

Legislatures, municipal solid waste management dominated the environ­

mental agendas of state legislatures in 1991. Over 60% of the respon­

dents, which included legislators and their aides from forty-nine states, 

Puerto Rico, and the District of Columbia, cited solid and hazardous waste 

disposal as a top priority, while 30% ranked it as their number one envi­

ronmental concern .31

29Bertrand, Kate, "Government Boosts Market for Recycled Products," 
Business Marketing, Volume 75, Issue 11, November 1990, p. 36.

30SteutevilIe, Robert, "State Market Initiatives: Economic Development 
in the Recycling Arena," BioCycle, Volume 33, Issue 8, August 1992, 
pp. 40-44.

SlGreenberger, Leonard S. "State Legislatures Rank 1991 Priorities," 
Public Utilities Fortnightly, Volume 127, Issue 5, March 1, 1991, 
pp. 37-38.
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Table 2

State Recycling Goals and D e a d l i n e s ^

State Reduction Goal Deadline

California 50% 2000
Connecticut 25% 1991
DC 45% 1994
Delaware 30% 1994
Florida 30% 1994
Georgia 25% 1996
Illinois 25% 2000
Indiana 50% 2001
Iowa 50% 2000
Louisiana 25% 1992
Maine 50% 1994
Maryland 20% 1994
Massachusetts 56% 2005
Michigan 50% 2005
Minnesota 25% 1993
Mississippi 25% 1996
Missouri 40% 1998
New Hampshire 40% 2000
New Jersey 25% 1992
New Mexico 50% 2000
New York 50% 1997
North Carolina 25% 1993
Ohio 25% 1994
Pennsylvania 25% 1997
Vermont 40% 2000
Virginia 25% 1995
Washington 50% 1995
West Virginia 30% 2000

32Reverse Logistics, a white paper prepared for the Council of Logistics 
Management by James R. Stock.
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The drawback to environmental legislation at the state level is that 

state legislation provides widely different definitions of the terms recycled 

and re c y c la b le .33 State legislation is subject to local interests. Some 

state and local legislators have introduced antipackaging legislation seek­

ing to set new recycling rates, ban nonrecyclable containers, and force 

changes in packaging 34 The affect on business is the need to cope with 

inconsistent environmental legislation that varies from state to state. One 

solution is to attempt to meet the strictest legislation, a solution similar to 

the one used by some automobile manufacturers in meeting California 

emissions standards 35 As the strictest standard, many marketing 

executives foresee a future legal environment that will prohibit the sale of 

nonrecyclable and non-biodegradable consumer goods.36

2. Environmental Protection Agency

The Environmental Protection Agency has outlined a hierarchy of 

solid waste reduction programs to be considered for integrated waste 

management. The Recyclable Materials Science and Technology Devel-

33Lawrence, Jennifer, "Marketers Drop "Recycled"," Advertising Age, 
Volume 63, Issue 10, March 9, 1992, pp. 1,48.

34Ashton, Robin; Erickson, Greg; Larson, Melissa "Reducing Solid 
Waste," Packaging, Volume 36, Issue 5, April 1991, pp. 24-32.

35Scerbinski, Jacqueline S., "Consumers and the Environment: A Focus 
on Five Products," Journal o f Business Strategy* Volume 12, Issue 5, 
September/October 1991, pp. 44-47.

3f>Caimcross, Frances, "How Europe's Companies Reposition to 
Recycle," Harvard Business Review, March-April 1992, p. 36.
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opment Act require the Department o f Commerce to recommend measures 

for ensuring the development o f technologies for recycling nondurable 

consumer product packaging, the expansion o f markets for recycled prod­

ucts, and the creation o f biodegradable consumer products.37

3. Federal Trade Commission

The Federal Trade Commission is working toward issuing guide­

lines on environmental claims for both product labels and advertising. Its 

first priority is to eliminate deception in the marketplace in the area o f en­

vironmental terms 38

4. City and Local Governments

To further complicate the regulatory problems, city and local gov­

ernments also have the power to enact environmental ordinances. New­

ark, New Jersey, was the first city with a mandatory recycled content pur­

chasing program. In 1990, the city adopted the Recycled Product Pro­

curement Ordinance, mandating waste reduction and reuse o f materials 

where possible and requiring the purchase of recycled materials, such as 

copy paper.39 In 1993, waste haulers in Tucson, Arizona, fought a 

proposed local ordinance requiring haulers to rebate 20% o f their pick-up

37Lal!ande, Op. cit. pp. 174,176.

38Rosendahl, Iris, "Environmental Claims Abound as Hunt for Guidelines 
Goes On," Drug Topics, Volume 135, Issue 6, March 25, 1991, 
pp. 59-60.

39Sudol, Frank, "A "Buy Recycled" Program That Works," American City 
& County. Volume 107, Issue 9, August 1992, p. 18.
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fee to their customers if the customers recycle.40 The proposed ordinance 

was a result of a study projecting a 20% reduction in landfill requirements 

as a result of voluntary recycling. The waste haulers argued that while 

their landfill tipping fees would indeed drop by 20%, the tipping fee repre­

sented less than 15% of their total costs and they were still obligated to 

incur the expenses of picking up the recycled materials for transporting to 

county consolidation locations.

Increasing Legislative Focus

Environmental legislation has been directed toward solid waste 

stream reduction and recycling due to rising constituency concerns and as 

a means of reducing government spending. Many state and local legisla­

tive bodies are emphasizing stricter budget scrutiny. Solid waste man­

agement ranks third after schools and roads in most municipal budgets in 

the United States.^1 In many communities, solid waste management is a 

fast growing budget item. Many local governments have controlled the 

growth of waste management costs by recycling up to 40%  of the total 

solid waste they produce.42

40personal interview with Edwin Caywood, President of CPI-Rincon 
Valley Sanitation, Rincon Valley, Arizona on January 12,1993.

41 "Multi-Material Recycling Manual." 7he Keep America Beautiful 
System. Revised Edition. 1987,116 pages.

42"Why Waste a Second Chance? A Small Town Guide to Recycling." 
National Association o f Towns and Townships, Washington, DC., 
1989,46 pages.
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Threat of Legislation

If perceived solutions to environmental problems are legislated, this 

may reduce the options a business has to resolve the problem. For this 

reason, legislation or the threat of legislation is an on-going concern for 

the corporation. Enactment of a corporate solid waste policy must con­

sider legislation, current and potential, in each market served.

The International Environmental Scene

Environmentalism is prevalent in countries such as Germany, Italy, 

Switzerland, the Netherlands, France, and Canada. The international envi­

ronmental scene may be a precursor of future environmentalism in the 

United States.

Environmental political units, known as the Green Party, are 

stronger in Europe than in the Umted S ta te s .43 The West German Green 

Movement was an outgrowth of West Germany's Citizens Initiative 

Movements that started in the 1950's. The Belgian Greens first gained na­

tional representation in 1981. The French Green party has had strong 

growth, particularly on the local scene. Several French cities, including 

Strasbourg, have elected Green mayors. The British Green Party began as 

the People’s Party in 1973, became the Ecology Party in 1975, and the 

Green Party in 1985.44

43stilwell, et. al. Op tit., p.l 14. 

44stilwell, et. al. Op tit., p.l 14.
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Germany

In 1989, Klaus Toepfer, Germany's environment minister, encour­

aged shoppers to shame companies into reducing packaging bulk by 

stripping off excess wrappings from their purchases and dumping them at 
the checkout counter.45 Germany is the "European equivalent of Califor­

nia; the continent's biggest, richest country with the largest amount of 

waste and the strongest environmental lobby."46 Germany's packaging 

ordinance, passed in April 1991, is probably the most ambitious environ­

mental legislation any nation has ever attempted. It obliges retailers to

take back packaging from customers, product manufacturers to retrieve it 

from retailers, and packaging suppliers to reclaim it from product manu­

facturers. The process began in December 1991 and will be completely 

phased in by 1993.47 When packaging arrives at the packager's doorstep, 

it cannot simply be tossed into a landfill. Once the system is in place, 

80% of all packaging must be collected, and of that, 90% of glass, tin, and 

aluminum and 80% of other packaging must be separated and recycled.48 

Paul Knocker, vice president of environmental affairs for Continental Can 

in Europe, points out that the "German plan includes all packaging, while 

North American schemes go for three or four easily handled wastes."49

45Caimcross, Frances, "How Europe's Companies Reposition to 
Recycle," Harvard Business Review, March-April 1992, p. 36.

46caimcross, Op. cit., p. 35.

47caimcross, Op. cit., p. 36.

48 Jbid.

49Caimcross, Op. cit., p. 38.



www.manaraa.com

35

In response to the German legislative efforts, over 400 companies 

have taken shares in Duales System Deutschland (DSD). DSD will organ­

ize nationwide recycling of all household cast-off packaging. The hall­

mark of the DSD plan is a prominent green dot. Over 16,000 companies 

have signed contracts that permit them to display the dot on their packag­

ing for a fee. The green dot guarantees that the package can be recycled. 

Households separate items with the dot from the rest of their trash and put 

them in special yellow trash cans at curbside. Contractors collect the 

contents and take them to one of 200 sites now under construction. Trash 

is sorted and sent back to the originating companies for frirther recy­

cling.50

German restrictions on one-trip bottles and packaging have led to 

claims of trade protection. A rule that 72% of drink containers must be 

refiliable was included in German legislation at the last moment, infuri­

ating packagers in France and Britain who saw it as a device to protect 

small but politically powerful Bavarian brewers from foreign competi­

tion.5 1

5®!bid.

5lCaimcross, Op. cit., p. 40.
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Italy

Italy has set recycling targets of 50% for glass and metal drink 

containers and 40% for plastic ones to be met in 1993.52

Switzerland

Switzerland has aimed to reduce the weight of glass bottles in the 

solid waste stream by half between 1988 and 1993 and of aluminum cans 

by one-third.53

The Netherlands and France

The Netherlands and France are tackling the whole range of pack­

aging waste. The governments have worked closely with industry to im­

plement policy on solid waste 54 Manufacturers have agreed to take back 

90% of all used packaging by the end of the century. As in Germany, 

industry, not government, will bear the cost. 55

Canada

The Canadian Council of Ministers of the Environment developed 

the National Packaging Protocol that calls for the overall reduction in 

waste generation of 50% by the year 2000. It requires that 50% of pack-

52Caimcross, Op. cit., p. 38.

53 Jbid.

54 ibid.

55/bid.
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aging in the solid waste management stream be diverted from landfill by 

the year 2000, using primarily reduction, reuse, and recycling. 56

Efforts in Europe and Canada may provide insights to the direction 

of solid waste management in the United States. Governments strike deals 

with companies that persuade them to move further and faster than legis­

lation would impel them to go; in exchange, these companies assume more 

control over the timetable and are offered some protection from attacks by 

nongovernment organizations.5 7 European trends are extending the re­

sponsibility for packaging material all the way back to the original supplier 

suggesting the need to link customer solid waste efforts with supplier solid 

waste efforts.

Packaging Material: The Largest Component of the Solid Waste Stream 

There are opportunities to extend the life of current landfills and 

more effectively utilize our resources. As the largest component of both 

the consumer and commercial solid waste streams, packaging material is 

targeted as offering the greatest leverage for solid waste r e d u c t io n .58 59

56Economic Considerations in the Development o f  the National 
Packaging Protocol. Canadian Council of Ministers of the 
Environment, May 1990.

57Caimcross, Op. cit., p. 38.

58stilwell, et al. Op. cit. p. 2.

59Household Consumers and Packaging: An Overview o f Current
Trends, Initiatives and Implications fo r the National Packaging 
Protocol, Canadian Council of Ministers of the Environment, 
May 1990. p. 7-1.



www.manaraa.com

38

Studies of household garbage content indicate packaging material usually 

make up over 30% by weight and 30% of the volume of household 

w a s te .60 table Three identifies the recyclable content of the commercial 

solid waste stream. "Packaging material and containers" may include cor­

rugated paper, some newspaper or mixed recyclables as wrapping papers 

and dunnage, some ferrous metals for strapping, and plastic wraps. While 

the content of commercial solid waste stream varies from industry to in­

dustry, packaging material and containers often represents the largest 

component of the commercial waste stream.

Table Four and Figure Four identify the typical waste content of a 

municipal landfill. In the combined consumer and commercial solid waste 

stream, packaging material and containers comprise the largest component 

of the solid waste steam. They are also the most rapidly expanding com­

ponent of solid waste, having risen from 24.2 million tons in 1960 to 43.0 

million tons in 1988.61 it has been suggested that reuse, reduction, and 

recycling of packaging materials offers the greatest opportunity for the re­

duction of the solid waste s tre a m .62

60Marinelli, Janet, "Garbage At the Groceiy," Garbage,
September/October 1989, pp. 34-39.

61 Coalition of Northeastern Governors (CONEG), Final Report o f the 
Source Reduction Task Force. (September, 1989) p. 13.

62Allaway, David, "Does Source Reduction Work?" Resource Recycling. 
July 1992, pp. 52-61.
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Table 3

Recyclable Materials in Commercial W asted

Waste
Component

RetaO
Trade Restaurant Office School Govt

Paper 41.5% 36.6% 64.2% 47.8% 53.8%
Newspaper 2.9% 2.5% 3.6% 3.3% 6.7%
Corrugated 22.0% 15.6% 11.5% 11.6% 8.4%
High grade white paper 1.4% 0.0% 10.6% 6.3% 7.2%
Mixed recyclable 10.3% 4.4% 29.0% 21.6% 25.0%
Nonrecyclable 4.9% 14.1% 9.5% 5.0% 6.5%

Plastic 12.0% 13.7% 4.3% 5.1% 3.5%
Polyethylene 0.1% 0.0% 0.1% 0.1% 0.1%
High density polyethylene 0.0% 0.1% 0.0% 0.0% 0.0%
Other 11.9% 13.6% 4.2% 5.0% 3.4%

Glass 2.5% 5.9% 3.9% 3.2% 2.7%
Containers 2.3% 5.8% 2.9% 1.0% 2.4%
Nonrecyclable glass 0.2% 0.1% 1.0% 2.2% 0.3%

Metal 20.5% 4.9% 2.9% 5.8% 9.8%
Aluminum cans 0.2% 0.5% 0.5% 0.8% 0.5%
Tin/steel cans 0.2% 3.8% 0.2% 0.2% 0.4%
Other ferrous 19.5% 0.4% 2.2% 3.7% 8.6%
Other nonferrous 0.6% 0.2% 0.0% 1.1% 0.3%

Organics 18.8% 36.6% 10.8% 35.0% 23.2%
Food waste 8.1% 36.0% 3.0% 14.0% 3.2%
Yard debris and wood 10.7% 0.6% 7.8% 21.0% 20.0%

Other 4.7% 2.3% 13.9% 3.1% 7.0%

TOTAL 100.0% 100.0% 100.0% 100.0% 100.0%

63Damey, Op. cit. p. 50.
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Table 4

Products in the Municipal Waste Stream^

Percentage of total discards before materials recovery or combustion.

Products 1960 1965 1970 1975 1980 1985 1988
Projected 

1995 2000 2010

Durable Goods 10.7 10.7 12.4 13.7 13.2 13.3 13.9 14.3 14.5 14.3
Nondurable Goods 20.0 21.5 20.9 20.0 24.4 26.4 28.1 30.3 31.6 34.4
Containers & Packaging 31.1 33.1 35.7 34.7 33.8 32.1 31.6 31.0 30.4 30.2
Food Waste 13.9 12.3 10.5 10.5 8.8 8.2 7.4 6.6 6.2 5.5
Yard Waste 22.8 20.9 19.0 19.7 18.4 18.6 17.6 16.5 15.9 14.4
Misc. Other 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.4 1.3 1.2

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

64 Damay, Op. cit.y p. 43.
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Non-Durable

Item
Percentage of 
Total Volume

Packaging and Containers 31.6%
Non-durablc goods 28.1%
Yard Waste 17.6%
Durable Goods 13.9%
Food Waste 7.4%
Misc. Other 1.5%

Figure 4

Typical Waste Content of a Landfill By Volume in 198865

65 Damey, Op, cit, p. 43.
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Advantages of Corporate Solid Waste Management

Solid waste stream reduction efforts should not be limited to the 

residential community. Waste from business accounts for 40% of the 

United States' solid waste stream, and 80% of that waste could be recy­

c led .^  As waste disposal costs increase and companies are increasingly 

graded on their citizenship, we can expect to see more environmental 

awareness and increasing stewardship of resources by business.

Corporate actions to reduce solid waste offer financial benefits for 

the firm, for example, reduced waste disposal fees. Alternative packaging 

or forms of product may result in reduced packaging material costs and 

transportation savings. For example, Proctor & Gamble started offering 

Downy softener in a liquid concentrate form. After the correct amount of 

tap water is added, the concentrate yields an equivalent amount of softener 

as traditionally sold. The concentrate bottle is one-fourth the size of the 

traditional bottle. A truckload shipment of the concentrated product has 

the equivalent sales potential of four truckload shipments of the traditional 

Downy product in the larger bottles. The alternative form of the Downy 

concentrate has allowed Procter & Gambles to achieve packaging and 

transportation savings.

66pond, James S., "Recycling in America: Business Cleans Up Its Act," 
Today's Office, Volume 25, Issue 10, March 1991 pp. 33-46.
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Roy and Whelan suggest there are a variety of reasons that may 

motivate a company to consider the environment in their strategic plan 

shown in Table Five 6? These reasons include perception as a good cor­

porate citizen, financial cost, reduced uncertainty, and preparation for 

future legislation. Porter and Cannon suggest the motivation can be sum­

marized into economics and the economic self-interest of the individual
corporation 68

Environmental issues have become so dominant that world-class 

corporations are finding ways to integrate environmental planning into 

their business s tra te g ie s  6 9  a  survey of executives found that pressures 

for increased environmental protection affect corporate strategic planning 

and operational procedures JO

67Roy, R., and R. C. Whelan, "Successful Recycling Through Value- 
Chain Collaboration," Long Range Planning, Volume 25, Number 4, 
1992, p. 70.

68porter, J. Winston, and Jonathan Z. Cannon, "Waste Minimization: 
Challenge for American Industry," Business Horizons, 
March-April 1992, p.48.

69Bames, A. James, and Janice K. Ferry, "Creating a Niche for the 
Environment in the Business School Curriculum, Business Horizons, 
March-April 1992, p. 4.

70vandermerwe, Sandra; and Micheal D. Oliff, "Customers Drive 
Corporations Green," Long Range Planning, Volume 23, Issue 6, 
December 1990, pp. 10-16.



www.manaraa.com

44

Businesses are under pressure to adopt environmental policies and 

incorporate them into their strategic business planning. Coli Hutchinson, 

Chairman of the Conservation Trust, suggests these pressures come from 

at least five sources — stricter legislation, consumer demand, competitive 

advantage, staff concerns, and community pressure.? 1 Others suggest 

environmental policies are incorporated into strategic plans as a marketing 

niche?2 or as an additional financial opportunity during an economic
slowdown.?^

Many industries have responded to the advantages and pressures to 

address environmental issues. Schlossberg cites a survey conducted by 

Gerstman+Meyers that reports 75% of corporate executives indicated their 

companies were addressing the solid waste problem. ?4 in a 1992 survey 

of grocery CEOs shown in Table Six and Table Seven, Langrehr, Langre- 

hr, and Tatreau suggest the awareness level of the grocery industry is very

71 Hutchinson, Coli, "Environmental Issues: The Challenge for The Chief 
Executive," Long Range Planning, Volume 25, Number 3, p. 50.

72Bames, Phillip E. "Business’ Hottest Niche Market: The Environment," 
Business & Economic Review, Volume 37, Issue 3, April-June 1991, 
pp. 7-11.

73Snodgrass, Tod, " Ideal Overhead: Lean and Mean," Credit Union 
Management, Volume 14, Issue 4 , April 1991 pp. 44-45.

74 S c h lo s s b e rg ,  Howard, "Solid Waste Issue Overshadowed by Global 
Warming, "Marketing News. Volume 26, Issue 15, July 20, 1992, 
p. 13.
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Table 5

Management of Solid Waste and Recycling^

Issue Benefit

Corporate position Better image, greater appeal to customers, and 
employees

Future liabilities Reduction of future uncertainty, greater 
preparation

Effluent monitoring Lower material costs; lower waste disposal 
costs

In-plant recycling Lower material costs, lower disposal costs, 
marketing advantage

End-of-Life Lower material and disposal costs, reduced
product recycling dependence on other disposal means, e.g. 

landfill, preparation for fiiture legislation, 
company image

75whelan, Op. cit., p. 70.
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Table 6

Opinions About Solid Waste Management and Recycling?^

Opinion Mean SA A N D SD

Solid waste management is a major problem in the United 
States

1.2 85 II 0 4 0

Solid waste management is a problem at the oonsumer level 1.9 43 43 0 7 7

Solid waste management is a problem at the manufacturer 
level.

1.7 43 50 0 7 0

The food industry could reduce the total waste stream in the 
United States fay changing its packaging methods

2.3 25 50 7 11 7

It is a waste of effort to recycle products because alt 
products eventually become waste* •

4.9 0 0 0 14 86

Purchasing policies of prime industry have little impact on 
the total production of recycled products.* *

4.5 0 4 0 36 60

Our company would increase recycling activities regardless 
of the availability of financial incentives.

2.0 36 46 7 7 4

Our company would increase recycling if we would receive 
a 5% tax reduction to do so.

2.8 11 36 28 18 7

Responses were rated on a 5-point scale where 1 ■ strongly agree and 5 •  strongly disagree 
••Reverse coded statement where the higher the mean value, the more environmentally concerned

7<>Langrehr, Virginia B., Frederick W. Langrehr, and John Tatreau, 
"Business Uses' Attitudes Toward Recycled Materials, Industrial 
Marketing Management, Volume 21, 1992, pp. 361-367.
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Table 7

Specific Actions Related to Solid Waste Management?? 
Grocery CEO Survey Results

Yes (•/•) No (% )

The company has a written or unwritten policy on:
Purchasing recycled materials 71 29
Selling recyclable waste 79 21

The company has a policy o f reducing waste by
substituting lighter, more compact materials for heavier,
bulkier materials in the following areas:

Packaging 89 11
Shipping containers 82 18
Product design 65 25

The company knows suppliers for:
Recycled paper 96 4
Recycled plastic 64 36

The company currently purchases:
Recycled paper 77 28
Recycled plastic 29 71

The company internally reuses scrap:
Paper*• 25 57
Plastic* • 43 46

••11%  responded "I don't know"

??Langrehr, et. al. Op. cit. p. 365.
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high and this is indicative of consumer wishes.?** The survey results indi­

cate the groceiy industry has already started implementing corporate solid 

waste management programs.

Surveys and studies found in the literature identify company in­

volvement in solid waste reduction but fail to investigate how functional 

areas, such as purchasing, are involved or affected by effort.

Recycling Items From the Corporate Solid Waste Stream

Recycling material after it enters the solid waste stream is the most 

visible and popular form of corporate waste stream management in part 

because of the potential revenue coming from the sale of the material. It 

offers a benefit of reducing the amount and cost of hauling and disposal 

services required.

Sun Microsystems recovered $7.5 million over two years by recy­

cling from manufacturing plants, according to the company's Leonard 

Murray. In the first month of an office recycling drive, Sun cut by 50%  its 

trash headed for the landfill, and the company expects to save approxi­

mately $115,000 a year in hauling costs at its headquarters site alone. 

Start-up costs were estimated at $20,500 ?9

?8Langrehr, Op. cit., pp. 361-367.

79Savage, J. A. "Vendors Step Up Recycling Efforts," Computerworld, 
Volume 25, Issue 26, July 1 ,1991 , pp. 1-62.
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All of Minnesota Mining and Manufacturing's plants are actively 

reducing their waste volume, starting with mixed-paper waste. Annual 

office paper collection at Minnesota Mining and Manufacturing increased 

by 600,000 pounds to 3 million pounds in 1990. The firm saved $241,000 

for the year, of which $64,000 came from selling collected paper and 

$177,000 was saved from not requiring hauling and disposal service.80

Recycling plays an important role in corporate waste stream reduc­

tion and usually receives the most publicity within the coiporation. While 

recycling is an important part of the corporate environmental effort, it 

addresses the waste after the material has entered the company waste 

stream. Additional emphasis and effort should be focused on the avoid­

ance or reduction of material entering the corporation that ultimately will 

end up in the corporate waste stream.

Reusable Containers

Reusable containers may be a part of a solid waste reduction pro­

gram and help avoid bringing in packaging material that will enter the 

company waste stream. A Canadian car manufacturer was able to elimi­

nate 1,000 tons of waste and save more than $2 million over the course of 

a five-year program by replacing original expendable containers for car 

parts with reusable shipping containers.81

^Anonymous, "Follow a Leader to Recycle Mixed Paper," Modem 
Office Technology, Volume 36, Issue 9, September 1991, p. 26.

81 Reaching fo r Solutions. Toronto, Ontario, Canada: The Packaging 
Association of Canada, 1991, p. 11.
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Returnable plastic containers are becoming more prominent as they 

are being used more frequently in just-in-time operations. These containers 

provide a significant cost saving. They also improve product handling and 

reduce product damage and theft, and they can improve automation ca­

pabilities. The use of reusable plastic containers can be seen as an attempt 

to curb the ecology and landfill problems in the United States resulting 

from the use of disposable packaging. The automobile industry is a leading 

proponent in developing just-in-time programs that use returnable plastic 

containers in connection with its parts suppliers.82

Creating a Corporate Environmental Policy

A policy for solid waste reduction will be a part of a corporate envi­

ronmental policy. The following provides a description of how a midwest 

utility created a corporate environmental policy. In October 1990, PSI 

Energy became the first utility in the Midwest to adopt an environmental 

charier at the board level. Crafted with the assistance of an environmental 

advisory council, the charter fundamentally changed the way PSI makes 

decisions and conducts business.83

**2xorok, Douglas B. "Returnable Containers for JIT Handling,"
Material Handling Engineering, Volume 44, Issue 11, November 1989, 
pp. 48-51.

^Rogers, James E., "Adopting and Implementing a Corporate 
Environmental Charter," Business Horizons, March-April 1992, p. 29.
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The first draft of PSPs environmental charter was written by the 

special assistant on environmental issues and the director of environmental 

affairs in the Department of Rates and Regulatory Affairs. The draft then 

went through an internal review of comments, questions, and objections 

from top management representing all the company's major depart­
m en ts .^  p si chose to create an environmental advisory council com­

prised of members representing business, labor, government, education, 

and the environmental movement to provide guidance in reaching envi­

ronmental decisions.85

The most obvious change to the PSI organization was the creation 

of a Department of Environmental Stewardship independent of any exist­

ing function that reported directly to the executive vice president.86 it 

also created an Environmental Stewardship Coordinating Council repre­

senting Power Operations, Customer Operations, and Environmental Pro­

grams, serving as an in-house advisory council to the Department of Envi­

ronmental Stewardship.^^ in the first year, Environmental Stewardship 

focused much of its attention on activities to reduce, reuse, and recycle. 

The idea of reducing solid waste first caught the attention of employees in 

1990 when they discovered that PSI used 31,000 throw-away cups each 

month. To reduce the unneeded waste, PSI gave every employee a reus-

84Rogers, Op cit. p. 30.

85ibid

86Rogers, Op cit. p. 31.

8?Rogers, Op. cit., p. 32.
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able mug.88 psi also set up a new subsidiary, PSI Recycling, to separate 

and recover scrap cable and wire and well as handle recyclable p a p e r . 8 9

PSI reports that through the process by which the charter was 

created and adopted, environmental ethics became an integral part of cor­

porate culture. "The charter accomplished this by bringing environmental 

issues into the normal decision making process; policymakers did not have 

to 'go back to square one* to develop and defend a rationale for environ­

mentally responsible action each time they faced a new issue." The envi­

ronmental charter does not provide a clear-cut decision rule. It serves as a 

reminder to include environmental considerations in the decision making 

process.90

Corporate Examples of Solid Waste Reduction Efforts

Implementation of a corporate solid waste policy as a part of an 

environmental policy may take many forms. Minnesota Mining and 

Manufacturing can date its environmental awareness back to the early 

1970s.91 In 1975, Minnesota Mining and Manufacturing's corporate 

management devised an environmental policy statement, consisting of

88Rogers, Op. cit., p. 31.

89ibid., p. 31.

90Rogers, Op. cit., p. 33.

91 Gold, Jackey," The Pioneers: 3M and H. B. Fuller Have Taken the 
Lead in Learning How to Make Pollution Control Equal Cost Control," 
Financial World Volume 159, Issue 2, January 23,1990, pp. 56-58.
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certain guidelines including preventing pollution wherever possible, devel­

oping products that affect the environment, and assisting government 

agencies engaged in environmental activities.^ The program was 

primarily directed at technical employees in manufacturing. Those who 

believed they had a worthwhile accomplishment were asked to submit 

their effort to a coordinating committee. Annual management reviews note 

which divisions make the most and the least contribution.193 Over the first 

fifteen years, the program saved S482 million worldwide and eliminated 

approximately 527,300 tons o f air, water, sludge, and solid waste pollut­

ants from the production processes.94

Chevron established a program in 1987 called SMART, for Save 

Money and Reduce Toxics.95 In its first year, SMART employed source 

reduction, recycling, and treatment technologies to cut the volume of 

waste requiring disposal by some 44 percent from 135,000 tons to 76,000 

tons. SMART saved the company $3.8 million in the p r o c e s s ,96

92Anonymous "Why Pollution Prevention Pays at 3M," Industrial 
Management, Volume 11, Issue 4, May 1987, pp. 24-26.

93 Jbid.

94 Gold, Op. cit.

95porter, J. Winston, and Jonathan Z. Cannon, "Waste Minimization: 
Challenge for American Industry," Business Horizons,
March-April 1992, p.48.

96poner, Op. cit., pp. 48-49.
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Dow Chemical calls its minimization program WRAP, for Waste 

Reduction Always Pays. The company initiated more than 40 new projects 

in 1988 and 1989, which cut its solid waste streams by 44,000 tons each 
year.97

Summary

The modem environmental movement has matured since the 1960s, 

pervading through federal, state, and local legislative dockets, domestic 

and international markets, and achieving increased emphasis in corporate 

decisions. Rising disposal costs, legislative uncertainty, and the desired to 

be perceived as a good corporate citizen have increased the likelihood 

corporations will address solid waste reduction.

The next section will provide a framework explaining the evolution 

of purchasing operations and identify the role of purchasing in solid waste 

management activities.

Linking Purchasing Operations to Corporate 

Solid Waste Reduction Efforts

Introduction

Corporations with a solid waste reduction policy, whether formal or 

informal, must integrate the policy into day-to-day operations. Hutchinson 

recommends functional areas start with purchasing to respond to the

97porter, Op. cit., p,49.
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corporate environmental challenge.98 Purchased materials account for a 

significant percentage of total production cost, averaging approximately 55 

percent of the total production costs99 suggesting the purchasing function 

should be one of the primary functions to integrate into a solid waste re­

duction effort to facilitate the avoidance and reduction of material entering 

the corporation that will ultimately become part of the company waste 

stream.

Evolution of Purchasing

Purchasing has evolved from a clerical support role to significantly 

contributing to management decisions. 100 The evolution of the field, 

shown in Table Eight, shows the development of skills and professional­

ism across time. Morgan suggests "strategic sourcing is now at the ex­

ecutive level and will force a cascading cross-functional endeavor down 

throughout the organization." 101 People with traditional purchasing roles

98Hutchinson, Coli, "Corporate Strategy and the Environment," Long 
Range Planning, Volume 25, August 1992, p.l 1.

99u.S. Bureau of Census, Annual Survey o f Manufacturers, (Washington, 
D.C.: U.S. Government Printing Office, 1985) General Statistics for 
Industiy Groups, p. 8 and appendix; and J. Miller and A. Roth, Report 
on the 1986 North American Manufacturing Futures Survey, (Boston: 
Boston University, 1986).

lOOReichard, Robert S., Risk Management: A Purchasing Tool for the 
21st Century," Purchasing, May 21, 1992, pp. 40-45.

101 Morgan, James P .," Strategic Sourcing Rises to the Top," Purchasing, 
April 2, 1992, pp. 54-55.
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Table 8 

Purchasing Evolution102

Pre 1960i 19601 1970s 1980s 1990* +

Criteria Supply
Price

Quality/value Continuity
competitive
pricing

Profit
Forecasting

Resource
allocation

Bottom line 
results

Primary
Objective!

3-bid sourcing Price/value
procurement

Crist sensitivity
planning
budgeting

Trading profit 
contribution

Risk
Management

Image Clerical 
support role

Emergence as 
peer among 
professionals

Integral part of
management
process

Senior executive 
status onlributing 
to profits

Mover and shaker

Contributor to
management
decisions

1 02 Reichard, Robert S., Risk Management: A Purchasing Tool for the 21st Centuiy," Purchasing, 
May 21, 1992, p. 41.
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will have to integrate solid waste reduction sourcing strategy into 

transactions with external suppliers. 103

Much of the current literature treats purchasing strategy and policy 

from the perspective of narrowly defined operating level policies and 

s t r a te g ie s .  104 More recent writings have begun to recognize the impor­

tance of purchasing in formulating corporate level strategies. 105

Reck and Long propose a four-stage model of purchasing's strategic 

contribution to corporate competitiveness. 106 They suggest that a typical 

purchasing organization moves through four developmental stages; pas­

sive, independent, supportive, and integrative and that the purchasing or­

ganizations most likely to be involved in integrating a solid waste reduc­

tion policy will be in the latter stages of development.

103 jbid.

104Watts, Charles A., Kee Young Kim, and Hahn, K. Chan, "Linking 
Purchasing to Corporate Competitive Strategy," International Journal 
o f Purchasing and Materials Management, Fall 1992, p.3.

105Op. cit., p.2.

106Reck, Robert F. and Brian G. Long, "Purchasing: A Competitive 
Weapon," Journal o f Purchasing and Materials Management,
Volume 24, Number 3, Fall 1988.
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Freeman and Cavinato propose a four-stage model for fitting pur­

chasing to the strategic objectives of the f i r m .  107 Their model is based on 

the previously developed four stages of strategic development processes; 

financial planning, forecast-based planning, externally oriented planning, 

and strategic management. Using these stages, they identify and describe 

the purchasing characteristics necessaiy in each stage. 108

Monczka and Trent emphasize that purchasing strategy must fore­

most support a firm's competitive position. 109

Purchasing's Role in Implementing Solid Waste Reduction Policy

Watts, Kim, and Chan link purchasing into integrating the corporate 

strategy by acting in a boundary spanning role linking manufacturing and 

corporate strategies with supplier's capabilities externally. 110 They define 

purchasing strategy as the "pattern of decisions related to acquiring re­

quired materials and services to support operations activities that are 

consistent with the overall corporate competitive strategy"! 11 suggesting

107preeman, Virginia T. and Joseph L. Cavinato, "Fitting Purchasing to 
the Strategic Firm: Frameworks, Processes, and Values, "Journal o f 
Purchasing and Materials Management, Volume 26, Number 1, Winter 
1990.

108\Vatts, et. al., Op. cit., p. 5-7.

109Monczka, Robert M. and Robert J, Trent, International Journal o f  
Purchasing and Materials Management, Fall 1992, pp. 9-19.

1 lOWatts, et. al., Op. cit., p.2.

111 Watts, et. al., Op. cit., p.5.
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the boundary spanning role of purchasing is a key competency which 

purchasing may offer to integrate a corporate solid waste policy.

Roy and Whelan suggest taking greater responsibility for their 

products has led manufacturers to the broader concept of "product stew­

ardship." 112 Because most firms are not involved in all phases of the life 

of a product, cooperation among the various companies in the product's 

value chain becomes essential to develop a strategy for solid waste reduc­

tion. They conclude the organization most likely to facilitate cooperation 

across the value chain is the purchasing function. 113

Changing Skill Requirements

Environmental departments at plant sites used to consist of one 

person and that person usually ran the department on a part-time basis 

while holding down a regular staff assignment. H4 Manufacturers are 

realizing that properly trained, environmentally aware employees are the 

key to making day-to-day decisions,! 15 suggesting implementation and 

maintenance of a solid waste reduction policy requires additional training 

of purchasing personnel.

112Whelan, Op. cit., p. 70.

11 $ ibid.

11 *lbid. p. 43.

11 ̂ Marshall, M, E. and David W. Mayer, "Environmental Training: It’s 
Good Business," Business Horizons, March-April 1992, p. 54.
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Technological improvements have enhanced the ability of compa­

nies to manage their solid waste stream. New materials, product design 

considerations, and the use of information technology offer great potential 

to help resolve many of the environmental issues.

Various computer programs and models are becoming available that 

are designed to provide realistic information about the actual composition 

of the solid waste stream. Kline and Company's Lotus 1-2-3 computer 

model, called Recycle, can help packaging suppliers demonstrate to legis­

lative and regulatoiy bodies just what happens to various forms of packag­

ing in the typical municipal solid waste stream. It traces the various forms 

of packaging to their ultimate disposal and shows their affect, for example, 

on recovered and disposal c o s t s . J o h n s o n  & Johnson developed per­

sonal computer software called PackTrack™ to track packaging source 

reduction. The software can be used for modeling activities, and create 

reporting documents using the Coalition of Northeastern Governors Pre­

ferred Packaging Report format.H? Stewart Mosberg of Packaging 

Coalition for Solid Waste Management has developed an extensive cross- 

referenced database on packaging and solid w a s t e d  George Peters of 

the Ohio Department of Natural Resources reports some states are now

1 l^Larson, Melissa "Analyzing Solid Waste," Packaging, Volume 34, 
Issue 11, August 1989, pp. 8-10.

1 ^Information from documentation accompanying PackTrack™ software 
received from Mr. Randolph T. Haviland, Johnson & Johnson 
Company.

118 ibid.
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creating electronic "swap” bulletin boards to facilitate the exchange of 

solid waste materials between companies. Waste by-product from one 

company may be a processing material for another company. The elec­

tronic bulletin boards are used to match supply and demand for material 

that otherwise would enter the solid waste stream.! 19

The literature does not provide an indication of how purchasing has 

been affected by the integration of a solid waste policy. Only one example 

was found of the integrating a corporate environmental strategy into the 

purchasing process. Hewlett-Packard added an environmental metric to 

their measurement of supplier performance. Their purchasing criterion for 

measuring suppliers now includes technology, quality, responsiveness, 

delivery, cost, and environment. 120 While corporations and their pur­

chasing operations are already involved in some solid waste reduction 

activities, the true integration of the solid waste policy throughout 

purchasing practices will continue to evolve. If purchasing involvement 

best facilitates an effective and efficient implementation of a corporate 

solid waste reduction policy, what should be the role of purchasing? Fur­

ther information is needed to determine how the integration has affected 

the purchasing organization in terms of changing skills, modified func­

tional relationships, and organization structure.

1 l^Peters, George, personal interview, Education and Research Manager, 
Division of Litter Prevention and Recycling, Ohio Department of 
Natural Resources, May 3 ,1 9 9 1 .

120 Anonymous, "1992 Medal of Excellence," Purchasing,
September 24, 1992, p. 39.
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Summary

The reduction of solid waste requires cooperation among the vari­

ous companies in the product's supply chain. The purchasing function 

provides a boundary spanning role linking manufacturing and corporate 

strategies with supplier capabilities and is best positioned to facilitate co­

operation between all parties.

The next section will identify current information regarding how 

corporate environmental activities affect purchasing operations and will 

identify the gaps in the literature which will be addressed by this study.

Present Environmental Involvement of Purchasing

This section reviews how environmental awareness has extended 

through the purchasing organization to become a consideration in cus­

tomer and supplier relationships. It also cites a recent survey that 

indicates environmental involvement by the purchasing organization oc­

curred in the majority of companies surveyed.

A 1992 Purchasing survey of buying responsibilities among the top 

one hundred purchasing organizations in the United States found 65% with 

some form of environmental, hazardous waste treatment, or source reduc­

tion duties. 121 Many buyers have begun to specify reusable, returnable

121 Stundza, Tom, "You and the Environment," Purchasing, Volume 112, 
Issue 7, April 16, 1992, pp. 49-53 .
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containers, to purchase recycled paperboard products, and to work with 

engineering to reduce the amount of packing materials in final-product 

shipping containers. 122

In a 1991 Purchasing World reader survey, 123 eighty-seven per­

cent of the respondents reported that their companies collect used or ex­

cess materials for recycling. Sixty-eight percent indicated that the pur­

chasing and materials management functions were involved in their com­

pany's recycling program. Paper and metals were the two items collected 

most. Only about half of the respondents' companies bought recycled or 

scrap material for use in their own operations, of these, 76% purchased 

recycled paper. For fifty-one percent of the respondents' companies, 

recycled materials offered a price savings, and 65% considered those ma­

terials' quality the same as that of virgin materials. Twenty-eight percent 

of those that bought recycled material believed that it was more expensive 

than virgin material. Over half of the respondents' companies actively 

seek out and support suppliers that have stated a commitment to environ­

mental programs suggesting environmental awareness has extended into 

the relationships between customer and supplier.

122/bid

123 Webb, Nan," Recycling Tasks Are Part of the Job," Purchasing 
World; Volume 35 Issue 3, March 1991, pp. 42-43.
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Packaging Redesign

An effective solid waste reduction program may include re-assess- 

ing the packaging of the product. Improved packaging design, light* 

weighting and alternative materials and consideration of distribution re­

quirements across the entire packaging life offer potential for improve­

ments to support a corporate solid waste reduction effort.

A positive sign for packaging buyers is the increasing number of 

new and innovative products on the market, with the accent on lower 

overall cost, lighter weight, more strength, potential for recycling, and less 

bulk. For example, in the paper area, stronger corrugated containers are 

now on the market that reportedly have 25% more stacking strength than 

the typical carton. 124

Packaging experts recommend that shrink wrap offers at least equal 

protection at a lower cost than corrugated cardboard. What is more impor­

tant, shrink wrap allows freight handlers to see the items they are han­

dling, encouraging them to handle the products with greater care. Etton*e 

suggests better design of packages with distribution requirements in mind 

would lead to greater cube utilization during truck loading. 125

124Anonymous, "Packaging Outlook: Availability at Good Prices," 
Purchasing World, Volume 34, Issue 4, April 1990, pp. 40-42.

125Ettorre, John J. "Packaging Opening Up," Transportation and 
Distribution, Volume 28, Issue 13, December 1987, pp. 18-21.
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Re-designing packaging material can reduce material and transpor­

tation cost, The purchasing organization may take an active role in the 

reduction of packaging material sent to a customer as a means of reducing 

costs. Likewise, the purchasing organization may work with suppliers to 

reduce the amount of packaging material received into the company solid 

waste stream. Investigation of purchasing's involvement in packaging 

reduction efforts may offer additional insights to changing customer and 

supplier relationships as they integrate environmental policy.

Summary

The Purchasing surveys suggest environmental awareness has ex­

tended into the relationships between customer and supplier and is a pari 

of purchasing activities. The surveys suggest buyers are becoming more 

involved in designating packaging materials and working with suppliers to 

redesign packaging materials. Buyers are faced with an increasing number 

of new products on the market offering lower overall cost, lighter weight, 

more strength, less bulk, and potential for recycling.

The literature does not indicate what role purchasing should have in 

corporate solid waste reduction activities or how the purchasing organiza­

tion is affected by its involvement. It does not identify how environmental 

awareness has and will modify customer and supplier relationships, affect 

the time and complexity of the sourcing decision, or influenced the "buy" 

decision. It does not address how solid waste reduction goals are set and 

subsequently measured.
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Conclusion

This chapter provided an overview of the evolution of solid waste 

management, both in the United States, and internationally. It identified 

key components and issues of the solid waste stream, explored govern­

mental and industrial efforts to manage the solid waste stream, provided a 

framework supporting why a corporation should manage their solid waste 

stream and explored current information regarding how corporate envi­

ronmental activities affect purchasing operations. It identified the trend 

that environmental awareness has increasingly been incorporated into cor­

porate strategic planning.

As environmental awareness grows, it is likely purchasing activities 

will further reflect the environmental awareness and solid waste 

management efforts of the corporation. There is little information regard­

ing how these efforts have affected purchasing operations or the degree to 

which these efforts are changing.

Purchasing is evolving from a clerical support role to become a con­

tributor of management decisions. Additional duties such as the integra­

tion of a solid waste management policy may help purchasing become 

more visible to top management. If purchasing involvement best facili­

tates an effective and efficient implementation of corporate environmental 

policy, what should be the role of purchasing? Further information is 

needed to determine how corporate solid waste reduction efforts the inte­

gration have and will affect the purchasing organization in terms of
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changing skills, modified functional relationships, and organization struc­

ture. The following research will address these gaps in the literature.
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CHAPTER m  

RESEARCH DESIGN

Introduction

The steps in the research process used to cany out the study are 

developed and explained in this chapter. The research questions and hy­

potheses are developed in detail. The survey questionnaire is explored in 

detail. The purpose of each question is discussed as is its relationship to 

other questions. The method of testing each question is also explained. 

Criteria for selecting members of the survey sample are reviewed. The 

case study interview protocol is developed and explained and, stages of 

the project are outlined and related to the overall project objectives.

The research investigates how corporate solid waste management 

efforts affect purchasing operations, both internally and throughout the 

supply chain. The study identifies changes between 1990 and 1993 and 

projected changes between 1993 and 1996. The independent variable is a 

solid waste management effort by a company or channel member. The 

dependent variables, those variables presumed affected by the independent 

variable include changes to packaging by weight and by volume, types of 

packaging materials used, changes to organization, required skills, sour­

cing lead-time, and sourcing complexity. The research analyzes how each

68
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of these has changed as a result of corporate or channel solid waste man­

agement efforts.

The research involved a two-stage methodology. The first stage 

was a mail survey used to determine how corporate solid waste manage­

ment efforts of packaging material have affected purchasing and to de­

velop the basis for projecting how the solid waste management efforts of 

packaging material will affect purchasing in the next three years. The 

second stage is a field case study used to examine approaches to the im­

plementation and maintenance of solid waste management efforts of pack­

aging material within case study companies and throughout the supply 

chain.

Research Hypotheses

Review of the current literature suggests environmental awareness 

is becoming a part of the corporate strategy for commercial and industrial 

firms. The current literature does not provide sufficient information on 

how to integrate the strategy throughout the organization nor does it indi­

cate the effect solid waste management efforts have had on specific func­

tional areas such as purchasing. The primary research questions identified 

in Table Nine were developed to investigate how corporate solid waste 

management efforts have affected purchasing. The primary research 

questions cover changes from 1990 to 1993 and projected changes from 

1993 to 1996 for organizational structure and functional interaction within 

the firm and between customers and suppliers.
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Table 9

Primary Research Questions

Internal
Changes

External
Chanees

P u t  
1990 - 1993

Research Question HI:

How have corporate 
purchasing practices with 
respect to packaging 
materials changed in response 
to efforts to reduce solid 
waste generation within the 
company?

Research Question #3:

How have corporate 
purchasing practices with 
respect to packaging 
materials changed in response 
to efforts to reduce solid 
waste generation throughout 
the supply chain?

Future
Research Question #2: Research Question H4t

1993 -1996 How will corporate 
purchasing practices with 
respect to packaging 
materials change in the next 
three years to respond to 
efforts to reduce solid waste 
generation within the 
company?

How will corporate 
purchasing practices with 
respect to packaging 
materials change in the next 
three years to respond to 
efforts to reduce solid waste 
generation throughout the 
supply chain?
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Table 10

Research Question 1

How have corporate purchasing practices with respect to packaging 
materials changed in response to efforts to reduce solid waste 

generation within the company?

H i. i : There are no differences in the purchasing organizational structure 
to support packaging solid waste management efforts in 1990 and 
1993.

Hi 2'. There are no differences in the skills required by purchasing to 
support packaging solid waste management efforts in 1990 and 
1993.

Hi 3 : There are no differences in the influence of packaging solid waste 
management efforts on the "buy" decision in 1990 and 1993

Hi 4 : There are no differences in the time it takes to make a sourcing 
decision which supports packaging solid waste management 
efforts and a sourcing decision which does not support packaging 
solid waste management efforts in 1990 and 1993.

Hi .5 : There are no differences in the complexity of a sourcing decision 
supporting packaging solid waste management efforts and a 
sourcing decision which does not support packaging solid waste 
management efforts in 1990 and 1993.
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Table 11

Research Question 2

How will corporate purchasing practices with respect to packaging 
materials change in the next three years to respond to efforts to 

reduce solid waste generation within the company?

H2 .1: There will be no differences in the purchasing organizational 
structure to support packaging solid waste management efforts in 
1993 and 1996.

H2.2: There will be no differences in the influence of packaging solid 
waste management efforts on the "buy" decision in 1993 and 1996.

H2 3 : There will be no differences in the time it takes to make a sourcing 
decision which supports packaging solid waste management 
efforts and a sourcing decision which does not support packaging 
solid waste management efforts in 1993 and 1996.

H2 .4 : There will be no differences in the complexity of a sourcing deci­
sion supporting packaging solid waste management efforts and a 
sourcing decision which does not support packaging solid waste 
management efforts in 1993 and 1996.
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Each research question was analyzed by testing several hypotheses. 

The first research question considers how efforts to reduce packaging 

solid waste have influenced purchasing practices within the company from 

1990 to 1993. The second research question considers how efforts to 

reduce packaging solid waste will change purchasing practices within the 

company from 1993 to 1996. It should be noted that both research 

questions in Table Ten and Table Eleven consider how corporate solid 

waste management of packaging has influenced purchasing practices 

within the company.

Hypothesis 1.1 is that there are no differences in the purchasing or­

ganizational structure to support packaging solid waste management ef­

forts in 1990 and in 1993. These changes may include management ac­

countability, modifying the mission of a department, creating a special de­

partment, a special job assignment, or modifying the job scope of buyers. 

Hypothesis 2.1 is that there will be no differences in the organizational 

structure between 1993 and 1996.

Hypothesis 1.2 is that there are no differences in the skills required 

by purchasing to support packaging solid waste management efforts in 

1990 and 1993. Management of solid waste may require special or unique 

procurement skills to help address the waste management issues such as 

understanding the current and pending solid waste legislation as it affects 

the company, awareness of legal obligations, expanded knowledge of the 

packaging material life cycle, and options in packaging materials and de­

sign. Many of these skills involve the awareness and understanding that 

is precursory to implementation of solid waste management efforts.
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Table 12

Research Question 3

How have corporate purchasing practices with respect to packaging 
materials changed in response to efforts to reduce solid waste 

generation throughout the supply chain?

H3 1 : There are no differences in the weight of inbound primary, 
secondary, and tertiary packaging used in 1990 and 1993.

H3 2: There are no differences in the volume of inbound primary, 
secondary, and tertiary packaging used in 1990 and 1993.

H3 .3: There are no differences in the weight of outbound primary, 
secondary, and tertiary packaging used in 1990 and 1993.

H3 4 : There are no differences in the volume of outbound primary, 
secondary, and tertiary packaging used in 1990 and 1993.

H3 5: There are no differences in the type of packaging material used in 
1990 and 1993.

H3 6 : There are no differences in the purchasing relationships between 
customers and suppliers due to packaging solid waste management 
efforts in 1990 and 1993.
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Table 13

Research Question 4

How will corporate purchasing practices with respect to packaging 
materials change in the next three years to respond to efforts to 

reduce solid waste generation throughout the supply chain?

ft}, i : There will be no differences in the weight per unit of inbound pri­
mary, secondary, and tertiary packaging used in 1993 and 1996.

H4 2: There will be no differences in the volume per unit of inbound 
primary, secondary, and tertiary packaging used in 1993 and 1996.

H4 3 : There will be no differences in the weight per unit of outbound 
primary, secondary, and tertiary packaging used in 1993 and 1996.

H4 4 : There will be no differences in the volume per unit of outbound 
primary, secondary, and tertiary packaging used in 1993 and 1996.

H4 5: There will be no differences in the type of packaging material used 
in 1993 and 1996.

H4 6 : There will be no differences in the purchasing relationships be­
tween customers and suppliers due to packaging solid waste 
management efforts in 1993 and 1996.
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It is assumed that any special or unique skills will have already been iden­

tified for the cuirent or projected issues, subsequently, there is no corol­

lary hypothesis projecting future skill requirements by 1996.

Hypothesis 1.3 is that there are no differences in the influence of 

packaging solid waste management efforts on the "buy" decision in 1990 

and 1993. The literature suggests environmental awareness is now a part 

of corporate decision making. If solid waste management has been inte­

grated, the purchasing "buy" decision should reflect consideration of fac­

tors to reduce the amount of packaging and other material entering the 

company that will ultimately enter the corporate solid waste stream. Hy­

pothesis 2.2 is that there will be no differences in influences on the "buy" 

decision in 1993 and 1996.

The sourcing decision acts as a filter to reduce the number of po­

tential suppliers from which the company will purchase items. A simpli­

fied sourcing and routine purchasing process is shown in Figure Five. The 

leverage points identify those segments of the overall process where solid 

waste management efforts will most likely be integrated into the "buy" 

decision. The leverage occurs at the initial point of design of the Request 

For Quotation before it is sent to prospective suppliers, at the point of 

negotiation of terms and conditions with the prospective supplier, and 

during the annual review and feedback with current suppliers. Any at­

tempt to modify terms and conditions of activities with a supplier, such as 

could be found with solid waste management efforts, would potentially 

endanger a contractual agreement. The most likely leverage points there­

fore are located where the terms and conditions are determined or
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renegotiated with suppliers. Solid waste management efforts add another 

parameter to the sourcing decision that may add to the sourcing lead-time 

or complexity of the sourcing decision. Hypothesis 1.4 is that there are no 

differences in the time it takes to make a sourcing decision which supports 

solid waste management efforts and a sourcing decision which does not 

support solid waste management efforts. Hypothesis 1.5 is that there are 

no differences in the complexity of a sourcing decision which supports 

solid waste management efforts and a sourcing decision which does not 

support solid waste management efforts.

Hypothesis 2.3 is that there will be no differences in the time to 

make a sourcing decision in 1993 and 1996. Hypothesis 1.5 is that there 

are no differences in the complexity of a sourcing decision which supports 

solid waste management efforts and a sourcing decision which does not 

support solid waste management efforts. Hypothesis 2.4 is that there will 

be no differences in the complexity of sourcing decisions in 1993 and 

1996.

The third research question considers how solid waste management 

efforts influenced purchasing practices between customers and suppliers 

from 1990 to 1993. The fourth research question considers how solid 

waste management efforts will change purchasing practices between cus­

tomers and suppliers from 1993 to 1996. It should be noted that both 

research questions in Table Twelve and Table Thirteen consider how cor­

porate solid waste management of packaging has influenced purchasing 

practices outside the company in the supply channel.
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Solid waste management efforts should influence changes to the 

weight and volume of packaging material sent to customers and received 

from suppliers. Hypotheses 3.1 through 3.4 are that there are no differ­

ences in the weight and volume of inbound and outbound packaging, re­

spectively, in 1990 and 1993. Hypotheses 4.1 through 4.4 are that there 

will be no differences in the weight and volume of inbound and outbound 

packaging, respectively, in 1993 and 1996.

Companies may utilize alternative packaging materials as a means 

of reducing the weight or volume of packaging material. The utilization of 

reusable packaging may also be used to reduce the amount of packaging 

materia] entering the corporate solid waste stream. Hypothesis 3.5 is that 

there are no differences in the packaging material used in 1990 and 1993. 

Hypothesis 4.5 is that there will be no differences in the packaging mate­

rial used in 1993 and 1996.

Relationships between companies may be modified due to solid 

waste management efforts by a customer or a supplier. The relationship 

may stay at arm's length or develop toward closer working relationship 

such as increasing the amount of information shared or working jointly on 

a development project. Hypothesis 3.6 is that there will be no differences 

in the purchasing relationships between customers and suppliers due to 

solid waste management of packaging material in 1990 and 1993. Hy­

pothesis 4.6 is that there will be no differences to purchasing relationships 

in 1993 and 1996 as a result of solid waste management of packaging 

material.
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Methodology

The research involves a two-stage methodology. The first stage is a 

mail survey used to determine how corporate solid waste management 

efforts of packaging material have affected purchasing and projecting how 

the solid waste management efforts of packaging material will affect pur­

chasing in the next three years. The second stage is a series of case stud­

ies utilizing the original survey questions plus additional questions gener­

ated from the analysis of the survey to look for common threads in the 

implementation and maintenance of solid waste management efforts of 

packaging material within case study companies and throughout the supply 

chain.

Stage One: Survey

The research data was collected through a mail questionnaire. The 

research instrument was pre-tested through faculty review and six personal 

industry interviews for content validity, ease of understanding of the con­

tent, and willingness and ability of the executives to respond to the ques­

tions.

Survey Design and Pre-Test

Survey questions were initially developed by identifying potential 

changes to the business process and relationships as a result of a solid 

waste reduction effort. The researcher utilized his industry experience to 

consider how one would implement a solid waste management effort. For
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example, if a supplier was requested to reduce the amount of packaging 

material used, how would this impact the buyer-seller relationship? If 

purchasing were to take a lead role in solid waste management, how 

would this effort be integrated into the purchasing process? How would 

the effort be tracked and measured? Were there alternatives to current 

packaging? Each issue generated a number of possible questions that 

could be asked. The questions were grouped together by topic and an a 

priori answer was created for each question. The a priori answers helped 

suggest potential ways how the questions would be answered which in 

turn helped identify how each question should solicit an answer.

Each question was reworked; question wording and instructions 

were simplified with the help of faculty review. A five point Likert scale 

was selected for questions seeking the respondent's opinions. The five 

point scale allows for the extremes of "Strongly Agree" and "Strongly 

Disagree," a neutral position, and a position between each extreme and a 

neutral position. A smaller scale using "Agree," "Neutral," or "Disagree" 

was ruled out as the researcher was concerned respondents would be as 

likely to take a position as they would with a five point Likert scale. The 

researcher felt use of a larger Likert scale would do just the contrary and 

unnecessarily dilute the strength of the respondent opinion.

Each question was modified to make the questionnaire as efficient 

as possible and simplify the amount of effort and time required of the re­

spondent. Questions seeking quantitative answers were kept to a mini­

mum and were validated through each of the industry pre-test interviews 

to ensure the question was reasonable and understandable.
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The survey questions were arranged to place the easiest responses, 

using the Likert scale questions, first in order to encourage completion of 

the survey. The question most likely to have respondents "disqualify" 

themselves from the survey was placed at the end of the survey, asking the 

respondent if they had an "on-going solid waste reduction effort." Earlier 

placement of this question likely would have the undesirable effect of re­

ducing the response rate, particularly from companies without a solid 

waste reduction effort.

The size of the survey was reduced from eight word processed 

pages down to four pages by eliminating redundant questions, rewording, 

and combining questions. Type fonts were reduced and margins were 

extended to allow the survey to fit on four pages. These changes were 

included in the industry pre-test to check for readability. The final survey 

instrument was printed on 11" X 17" paper and folded in half to make an 8 

1/2" X 11" document.

Pre-test of the survey questionnaire was conducted by personally 

interviewing the following industrial executives:

1. Mr. Paul Jenks - General Manager, Waste Management, Inc., 

Columbus, Ohio

2. Mr. Walt English - Purchasing Manager, Ross Laboratories, 

Columbus, Ohio
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3. Mr. Dallas Mulder, Vice President of Physical Distribution, The 

Limited, Columbus, Ohio

4. Mr. Bruce Bums - Director of Operator Services, Cincinnati Bell 

Telephone, Cincinnati, Ohio

In addition, the initial survey design was reviewed by Mr. Dennis 

Colard, Corporate Logistics Manager of the Hewlett-Packard Corporation, 

Palo Alto, California, and Mr. Jack Yost, Purchasing, City of Columbus. 

The participants represented a variety of industries and executive 

positions. There were no significant differences in the interpretation of the 

survey questions. The benefit of conducting the survey pre-test was to 

improve the wording and flow of the questions, and validate that the 

questions were reasonable.

Survey Group

The source of survey participants was a subset of the membership 

list of the National Association of Purchasing Management. The National 

Association of Purchasing Management is a professional organization of 

over 39,000 purchasing professionals organized to promote 

professionalism in the field across all industries and including companies 

and organizations of all sizes. The National Association of Purchasing 

Management supports the Center for Advanced Purchasing Studies at 

Arizona State University. The National Association of Purchasing Man­

agement partially supported this research through its doctoral dissertation 

grant program. The Center for Advanced Purchasing Studies provided a 

membership listing of 2,904 mailing labels of purchasing directors and
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vice presidents from their membership under the condition the researcher 

would keep the sample confidential and would consider submitting an 

article on the research to the Journal o f Purchasing and Materials 

Management.

The target survey group for the research was industries that are high 

volume users of packaging material. Packaging Magazine annually ranks 

the top 100 domestic consumers of packaging material and containers. In 

1991, the list of companies accounted for 41.7% of all packaging material 

consumed in the United States. Figure Six and Table Fourteen show the 

food and beverage industry is the greatest consumer of packaging material 

and containers, followed by the chemical and electrical/electronic 

industries. Companies in these industries comprise 98.5% of the 

packaging expenditures by the top 100 c o m p a n ie s .  126

A subset of 480 names was created from the 2,904 names received 

from the National Association of Purchasing Management. The subset in­

cluded only purchasing directors and vice presidents from the target indus­

tries; 176 names from the chemical and allied chemical products indus­

tries, 158 names from the electrical and electronic industries, and 146 

names from the food and beverage industries.

\26packaging, July 1992, pp. 24 - 30.
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Food/Beverage

Primary
Industry

Total
Purchases

Food/Beverage 85.0%
Chemicals 11.8%
Electronics 1.7%
Other 1.5%

Note: The top 100 purchasers of packaging
materia] accounted for 41,7% of all 
packaging material purchased in the 
United States in 1991.

Figure 6

Top 100 Purchasers of Packaging Material in 1991127

127Derived from Packaging, July 1992, pp. 24 - 30.
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Table 14

The Top 100 Domestic Consumers of Packaging Material and
Containers* 28

Rank Company
Packaging 

Expenditures 
fS Millions)

SIC
Industry
Code*

1 Philip Morris 2,631.50 F
2 Anheuser-Busch 2,510.00 F
3 PepsiCo 1,646.50 F
4 Procter & Gamble 1,608.00 F .C .0
5 Coca-Cola 1,320.00 F
6 ConAgra 1,315.00 F
7 Coca-Cola Enterprises 1,133.50 F
8 RJR Nabisco 1,032.00 F
9 Seagram 762.00 F
10 Unilever US 674.75 F, C
11 Sara Lee 610.75 F, C ,0
12 NesUc USA 578.00 F.C
13 Adolph Coors 536.61 F.O
14 Brown-Forman 450.25 F, 0
15 Eastman Kodak 437.00 C .E .0
16 Campbell Soup 405.00 F
17 Borden 404.05 F .C
18 American Home Products 402.27 F .C .E
19 Stroh Brewing 399.75 F
20 General Mills 391.04 F
21 Clorox 35900 F .C .0
22 Cadbury Schweppes 355.00 F
23 Archer-Daniels-Midland 343.00 F
24 Grand Metropolitan 326.00 F
25 Rhone-Poulenc Rorer 317.48 C
26 G. Heileman Brewing 305.75 F
27 Whitman 302.50 F .E .O
28 Del Monte USA 297.50 F
29 Revlon 294.25 C
30 H. J. Heinz 275.00 F
31 John Labatt 266.85 F
32 Ocean Sprav Cranberries 258.38 F

Packaging, July 1992, pp. 24 - 30 and Packaging, July 1991, 
pp. 26-27.
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Table 14 (Continued)

Rank Company'
Packaging 

Expenditures 
(S Millions)

SIC
Industry
Code*

33 Kellogg 252.00 F
34 Quaker Oats 251.75 F
35 S.C. Johnson ft Sons 249.00 C
36 Johnson A Johnson 247.00 C, E, O
37 Sherwin-Williams 237.00 C
38 Dean Foods 204.75 F
39 Warner-Lambert 193.25 F .C
40 Bristol-Mycrs-Squibb 191.00 F .C .E
41 American Cyanamid 190.93 F .C .E
42 Tyson Foods 186.08 F
43 Du Pont de Nemours 186.00 C .E .0
44 Geo. A. Horroel 185.12 F
45 Hershey Foods 184.68 F
46 Allied-Signal 178.75 E, O
47 Dow Chemical 172.00 c . o
48 CPC International 171.00 F
49 Colgate-Palmolive 170.00 F .C .O
50 Dr. Pepper/Seven-Up 169.13 F
51 Ralston-Purina 169.00 F.E
52 Dole Food 161.00 F
53 Avon Products 157.70 C
54 Dial 148.38 F.C
55 General Motors 142.00 0
56 Mars 141.00 F
57 Keebter 138.02 F
58 Iowa Beef Processors 137.17 F
59 3M 134.43 C .E .0
60 Pabst Brewing 132.50 F
61 Pet 127.00 F
62 American Brands 118.00 F.O
63 Exxon 115.85 C.O
64 Bayer USA 113.00 F. C. E. O
65 IBM 108.00 E
66 McCormick ft Co. 106.13 F.O
67 Schering-Plough 105.50 C
68 Ford Motor 101.16 O
69 Universal Tobacco 98.25 F.C
70 Hoechst Celanese 96.00 C
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Table 14 (Continued)

Rank Company
Packaging 

Expenditures 
(S Millions!

SIC
Industiy
Code*

71 Cosmair 94.62 C
72 Sunldst Growers 93.90 F
73 Pfizer 93.50 C
74 Gold Kin 91.06 F, C
75 Genera] Electric 90.00 E .0
76 Chiquita Brands 89.13 F
77 Redatt A Colman 89.00 F.C
78 Morton International 89.00 F, C, 0
79 Chevron 88.25 C .0
80 Motorola 88.00 E ,0
81 PPG Industries 87.02 c ,o
82 Bausch A Lomb 85.25 C ,E
83 Mobil 82.50 c ,o
84 Tenneco 80.75 C ,0
85 Central Soya 80.00 F.C
86 Merck 78.13 C.E
87 Baxter International 75.11 C .E .0
88 Gerber Products 72.30 F.O
89 LandO lakes 72.10 F .C
90 Texaco 68.50 C.O
91 Black A Decker 68.13 E .0
92 Monsanto 68.00 F. C. E, 0
93 SmithKline Beecham 64.50 C
94 Albcrto-Culver 63.34 F.C
95 Flowers Industries 61.49 F
96 Olin 61.05 C .0
97 Thom Apple Valley 60.53 F
98 Levi Strauss 59.65 0
99 Amoco 58.00 0
100 Chrysler 56.13 0

* • SIC Industry Classifications by Packaging Magaiine use the following codes:

F • Food/Bcvcragcs may also include Tobacco 
E - Electronics includes electrical, electronics, and instiuments 
C - Chemicals and allied products
O • Other includes Textiles. Apparel, Paper, Petroleum. Rubber, Leather, Stone, Clay, and 

Glass, Primary Metals, Fabricated Metals, and Transportation
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The mailing list was processed using the following steps:

1. Elimination of all companies not in the target industries

2. Elimination of duplications within companies. Retention of the 

most senior person's name as determined by title.

Survey Procedure

A pre-notification letter on Ohio State University letterhead was 

sent to the 480 names. The pre-notification letters were sent out in daily 

batches of approximately 100 units to facilitate timing of a follow-up tele­

phone call. Each recipient was contacted by telephone approximately two 

or three days afier projected receipt of the pre-notification letter. The 

recipient was asked to participate in a written survey. Those consenting 

were sent the survey, a pre-paid pre-addressed return envelope, and a 

cover letter from the National Association of Purchasing Management 

requesting the recipient complete the questionnaire. Copies of the pre- 

notification letter, survey cover letter from NAPM, and written question­

naire are included in Appendix B.

If an individual could not be directly contacted, a message was lefi 

for the individual to contact the researcher's voice mail telephone number 

to indicate if they would participate in the survey or if they did not want to 

participate. The voice mailbox contained a message reiterating the 

message left for the individual. Use of the researcher’s voice mail likely 

reduced the amount of "telephone tag" and facilitated the receipt of each 

individual's response.
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Approximately four days after the first message was left for the 

individual, a follow-up telephone call was made if the individual had not 

returned the call. After repeated attempts, the survey was sent to the 

individual with a note from the researcher located on the bottom of NAPM 

cover letter indicating the researcher was unable to contact the individual 

and requesting completion and return of the survey.

To attain a high rate of quality responses, the following key guide­

lines were used:

1. Pre-notification letters were sent to the executives under the 

signature of the dissertation advisor, Dr. Bernard J. La 

Londe. The pre-notification letters were addressed to the 

individual company executive instead of the firm.

2. The pre-notification letters were not addressed using mailing 

labels. The letters were individually addressed using a laser 

printer and individually signed.

3. Pre-notification letters were printed on stationary and mailed 

in envelopes bearing the logo of The Ohio State University to 

allow the letter to stand out from routine business mail.

4. After receiving the pre-notification letter, the executive was 

personally contacted by telephone and asked for assistance to 

take ten minutes to fill out the questionnaire.
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5. The questionnaire was mailed to the executive with a cover 

letter from the Executive Vice President of the National As­

sociation of Purchasing Management explaining who was 

conducting the research, identifying affiliation with The Ohio 

State University, and that the research was funded by 

NAPM.

6 . The questionnaire was professionally printed using desk-top 

publishing.

7. A self-addressed pre-paid envelope was enclosed in each let­

ter.

8 . When a different person than was originally sent the survey 

returned it, the new person's name and title was noted. After 

a four week period, a cross reference between respondents 

and the original list was used to generate a follow-up mailing. 

The follow-up mailing was sent only to non-respondents.

9. Respondents were offered a copy of the results if they at­

tached a business card or sent one under separate cover.

Each survey was numbered so the name and address of each partici­

pant could be associated with each returned survey. The tracking number 

was used to match responses with specific industries. The participant was 

assured, at the tracking number location on the survey, that the tracking
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number was for classification purposes only and would not be utilized to 

publicly identify the respondent.

This survey procedure was patterned after a similar effort by 
M c Q u i s t o n l 2 9  1985. McQuiston surveyed purchasers of industrial 

scales and received 171 usable responses out of 273 surveys; a response 

rate of 62.6%. Purchasing personnel tend to be selective in the number 

and content of outside contacts allowed as a means of minimizing time- 

consuming "cold" sales calls. In many cases, corporate telephone direc­

tories will not release the telephone number of purchasing personnel. The 

pre-notification procedure was selected as a means to help circumvent the 

protective communication barriers put in place by purchasing personnel.

Sample Selection

The objective of this research was not to generalize to the overall 

population but to investigate the perceptions and actions of a selective 

group of purchasing executives. There were considerations of cost and 

time restrictions. A reasonable sample was readily available from a pro­

fessional purchasing organization. The membership list from the National 

Association of Purchasing Management provided the initial judgment 

sampling. The scope of the survey required input regarding corporate stra­

tegic plans, identifying cross-functional relationships, and corporate 

relationships with customers and suppliers. To attain this information, the

129jvIcQuiston, Daniel H,, "The Relative Participation of Functional Roles 
in the Industrial Decision Making Unit." unpublished dissertation. The 
Ohio State University, 1985.
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survey needed to be sent to someone high enough in the corporation who 

had direct responsibility or accessibility to the information at a peer level 

yet would maintain a purchasing emphasis on the responses. Selection of 

the sample came from the National Association of Purchasing 

Management membership list of 39,000 names. Within the membership 

list are the names of 2,904 vice presidents and directors. The decision to 

survey representatives only from the food and beverage, chemical, and 

electronics industries; the highest volume consumers of packaging material 

and containers, further restricted the sample. The result was a final list of 

480 purchasing vice presidents and directors. The resulting selection does 

not represent all industries, rather it reflects companies with memberships 

in the professional purchasing organization that are in the food and 

beverage, chemical, and electronics industries. It should be noted that the 

final sample included firms of all sizes from forty-six states and two 

U.S. Territories.

The survey data has some measurement error due to the use sub­

jective questions. Likert questions are used which seek respondent re­

sponses using a scale of "Strongly Agree," "Agree," "Neutral," "Disagree," 

and "Strongly Disagree." The scale used to answer the question is subject 

to the respondent's own perception of what is meant by "Strongly Agree" 

versus "Agree." Other questions ask the respondents to estimate the 

answer. Statistical treatment of these responses help factor out the 

measurement error.

130Missing states were Hawaii, Maine, Montana, and North Dakota
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Hypothesis Testing

The survey contained questions that gathered demographic infor­

mation as well as questions to test the hypotheses. Question 22*31 asked 

respondents to indicate their position or title and how long the respondent 

had been in the cuiTent position. Many of the survey questions asked the 

respondents to compare the prior three years to the present. The 

responses from participants with three or more years in their current 

position were compared with the responses from participants with less 

than three years in their current position. The mean score of each group 

was compared using a two sample t-test to determine if there was a 

significant difference between the responses.

Question 24^32 asked respondents to indicate how procurement 

and solid waste were "primarily" managed in the corporation to determine 

if both operations were managed at. the same level or were managed 

differently. The mean score of each group was compared using a two

^31 Survey Question #22:

What is your position or title?

How long have you held this position?_________________________________________

132surVey Question #24:

How are each o f  the following primarily managed? (Please check one level only)

Procurement Solid waste
o o On a corporate level
o o On a local/divisional level
o o Both
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sample t-test to determine if there was a significant difference in where the 

operation was managed.

Each survey had a tracking number. 133 The purpose of the 

tracking number was to allow the researcher to determine which names on 

the database had not answered the survey and should receive a second 

mailing of the survey. The tracking number also allowed the researcher to 

identify the industiy of the respondents. Part of the analysis of the survey 

involved comparing responses to a question by industiy. The use of the 

tracking number eliminated the need for a survey question asking the 

respondent to identify their industry.

Each hypothesis was tested with multiple survey questions as 

shown in Tables Fifteen through Eighteen.

Coding for Likert questions 1 through 12 assigned a "+2" for a re­

sponse of "Strongly Agree," a "+I" for a response of "Agree," an "0" for a 

response of "Neutral," a "-1" for a response of "Disagree," and a "-2" for a 

response of "Strongly Disagree." Responses were grouped utilizing the 

response to question 23134 that identified if the respondent's company had

133Tracking number from the survey:

C This num ber is used solely for tracking purposes. Confidentiality of 
54 your responses will be strictly maintained,

134Survey Question #23:

Does your company have a on-going solid waste reduction effort? 

o Yes o No
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an "on-going solid waste reduction effort." The mean score of each group 

was compared using a two sample t-test to determine if there was a 

significant difference between the responses of companies with a solid 

waste management effort and companies without a solid waste manage­

ment effort. If having a solid waste management effort significantly in­

fluenced the replies, further analysis was conducted using the responses to 

question 23a, b, and c l35 that further defined the solid waste management 

efforts.

The first research question considers how solid waste management 

efforts have influenced purchasing practices within the company. The 

second research question considers how solid waste management efforts 

will change purchasing practices within the company by 1996.

Hypothesis 1.1 is that there are no differences in the purchasing 

organizational structure to support packaging solid waste management 

efforts in 1990 and 1993. Hypothesis 2.1 is that there will be no

135survey Questions #23a, #23b, #23c:

If  the answer to the above question is YES, is your solid waste reduction 
effort:

Yes
0

No
0 A formal, documented effort?

0 0 Shared with your suppliers?
0 0 Integrated within your procurement

procedure?
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Table 15

Cross-Reference of
Hypotheses H i,i through H i .5  and Questionnaire Items

How have corporate purchasing practices with respect to packaging materials 
changed in response to efforts to reduce solid waste generation within the

company?

Hypothesis Questionnaire
__________________________Stated________________________________ Itemfs)

H i 1: There are no differences in the purchasing or- 17,18
ganizational structure to support packaging solid 
waste management efforts in 1990 and 1993.

H i 2' There are no differences in the skills required by 6
purchasing to support packaging solid waste 
management efforts in 1990 and 1993.

H i 3: There are no differences in the influence o f packaging 1 ,3 ,4
solid waste management efforts on the "buy" decision 
in 1990 and 1993.

Hi.,}: There are no differences in the time it takes to make a 20
sourcing decision which supports packaging solid 
waste management efforts and a sourcing decision 
which does not support packaging solid waste 
management efforts in 1990 and 1993.

Hj 5: There are no differences in the complexity o f a 21
sourcing decision supporting packaging solid waste 
management efforts and a sourcing decision which 
does not support packaging solid waste management 
efforts in 1990 and 1993.
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Table 16

Cross-Reference of
Hypotheses H2 J  through H2.4  and Questionnaire Items

How will corporate purchasing practices with respect to packaging materials 
change in the next three years to respond to efforts to reduce solid waste 

generation within the company?

Hypothesis Questionnaire
__________________________Stated________________________________ Item(s)

H2 1 : There will be no differences in the purchasing 17
organizational structure to support packaging solid 
waste management efforts in 1993 and 1996.

H2.2: There will be no differences in the influence o f  2, 5
packaging solid waste management efforts on the 
"buy" decision in 1993 and 1996.

H2.3: There will be no differences in the time it takes to 20
make a sourcing decision which supports packaging 
solid waste management efforts and a sourcing 
decision which does not support packaging solid waste 
management efforts in 1993 and 1996.

H2 4 : There will be no differences in the complexity o f a 21
sourcing decision supporting packaging solid waste 
management efforts and a sourcing decision which 
does not support packaging solid waste management 
efforts in 1993 and 1996.
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Table 17

Cross-Reference of
Hypotheses H3 1  through H3 .6  and Questionnaire Items

How have corporate purchasing practices with respect to packaging materials 
changed in response to efforts to reduce solid waste generation throughout the

supply chain?

Hypothesis
Stated

Questionnaire
Item(s)

H3.1: There are no differences in the weight o f inbound 
primary, secondary, and tertiary packaging used in 
1990 and 1993.

14

h 3.2: There are no differences in the volume o f inbound 
primary, secondary, and tertiary packaging used in 
1990 and 1993.

14

H3.3: There are no differences in the weight o f outbound 
primary, secondary, and tertiary packaging used in 
1990 and 1993.

14

H3.4: There are no differences in the volume o f outbound 
primary, secondary, and tertiary packaging used in 
1990 and 1993.

14

H3.5: There are no differences in the type o f packaging 
material used in 1990 and 1993.

15, 16

h 3.6: There are no differences in the purchasing relationships 
between customers and suppliers due to packaging 
solid waste management efforts in 1990 and 1993.

9. 11. 19
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Table 18

Cross-Reference of
Hypotheses H4 1  through H4 ,6  and Questionnaire Items

How will corporate purchasing practices with respect to packaging materials 
change in the next three years to respond to efforts to reduce solid waste 

generation throughout the supply chain?

Hypothesis
Stated

Questionnaire
Item(s)

H 4.1: There will be no differences in the weight per unit o f  
inbound packaging used in 1993 and 1996.

14

H4,2= There will be no differences in the volume o f  inbound 
primary, secondary, and tertiary packaging used in 
1993 and 1996.

14

H4.3: There will be no differences in the weight o f outbound 
primary, secondary, and tertiary packaging used in 
1993 and 1996.

14

H4.4: There will be no differences in the volume o f outbound 
primary, secondary, and tertiary packaging used in 
1993 and 1996.

14

H4.5: There will be no differences in the type o f packaging 
material used in 1993 and 1996.

13, 15, 16

H4 .6: There will be no differences in the purchasing 
relationships between customers and suppliers due to 
solid waste management efforts in 1993 and 1996.

7, 8, 10, 12
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differences in 1993 and 1996. Questions 17 and 18 are used to test hy­

potheses' 1.1 and 2.1.

Question 17136 identifies organizational changes within the pro­

curement function addressing solid waste reduction. The survey question 

identifies changes that took place between 1990 and 1993 and projected 

changes between 1993 and 1996. Coding for this question assigned a "1" 

if the respondent identified any change to the organization including 

creating a special department, creating a special job assignment, 

modifying the job scope of a previous position, making solid waste 

reduction a part of management accountability, modifying the mission of a 

previous department, or identifying some other action under the "Other" 

category. A "0" was assigned if the respondent reported "no changes have 

taken place."

136Survey Question #17:

Please identify organizational changes (or anticipated changes) within the procurement 
function addressing solid waste reduction. ______________________

Now By 1996
Created a special department 0 0
Created a special job assignment 0 o
Modified the job scope o f a previous position 
Made solid waste reduction a part o f  management

0 0

accountability 0 0
Modified mission o f  a previous department 0 0
No changes have taken place 0 0
Other (please specify) 0 0
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Responses for question 17 were grouped by response to question 23 

that identifies if the respondent's company has an "on-going solid waste 

reduction effort." A chi-square test was used to determine if there is a 

significant difference in the number of respondents who have made or­

ganizational changes with a solid waste management effort versus those 

without a solid waste management effort. Chi-square was used to allay 

concerns of a lack of a normal distribution. Further testing used infor­

mation from question 23a, b, and c to further investigate the differences. 

Each chi-square test used a  =.05.

Descriptive statistics were also utilized to count and report the type 

of changes that have taken place or are projected to take place. Identical 

coding and analysis was used for the section of this question identifying 

changes by 1996 to test hypothesis 2.1.

Question 18*37 provides information regarding the job title of the 

procurement person primarily responsible for solid waste management 

efforts. Question 18 was not statistically tested but was compiled and 

used descriptive statistics to report which procurement employee is util­

ized to lead the solid waste management effort.

137survey Question #18:

What is the job title o f the procurement person primarily responsible for solid waste 
reduction e ffo rts?________________________________________
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Hypothesis 1.2 is that there are no differences in the skills required 

by purchasing to support solid waste management efforts in 1990 and 

1993. Management of solid waste may require special or unique pro­

curement skills to help address the waste management issues such as 

understanding the current and pending solid waste legislation as it affects 

the company, awareness of legal obligations, expanded knowledge of the 

packaging material life cycle, and options in packaging materials and de­

sign. Many of these skills involve the awareness and understanding that 

is precursory to implementation of solid waste management efforts. It was 

assumed that any special or unique skills will have already been identified 

for the cunent or projected issues, subsequently, there is no corollary 

hypothesis projecting fiiture skill requirements by 1996. Question 6 was 

used to test hypothesis 1.2 .

Question 6138 identifies respondent attitudes regarding the need for 

special or unique procurement skills for solid waste management efforts. 

It utilizes a five-point Likert scale. The mean score of each group was 

compared using a two sample t-test to determine if a significant number of 

respondents who have experienced efforts to reduce solid waste feel 

special or unique skills are, or are not, required. The test was against the 

mean of each group being equal at a  =.05.

138survey Question #6 :

Solid waste reduction requires special or unique
procurement skills. S A - A - N - D - S D
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Hypothesis 1.3 is that there are no differences in the influence of 

packaging solid waste management efforts on the "buy" decision in 1990 

and 1993. Hypothesis 2.2 is that there will be no differences in 1993 and 

1996.
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Questions 1 through 5 ^ ^  are used to test hypotheses 1.3 and 2.2. 

All these questions utilized the five-point Likert scale coding. The mean 

score of each group was compared using a two sample t-test to determine 

if a significant number of respondents who have experienced efforts to 

reduce solid waste feel solid waste management efforts influence the 

"buy" decision. The test was against the group means being equal utilizing 

a  =.05. In addition, a two sample t-test utilizing a=.05 was used to de-

139survey Question #1:

In the Ia si three years, there has been a significant
change in how we consider solid waste issues in SA - A - N - D • SD
our procurement decisions.

Survey Question #2:

In the next three years, I expect additional
pressure to consider solid waste issues in our S A - A - N - D - S D
procurement decisions.

Survey Question #3:

The amount o f packaging material used by a
supplier is considered when selecting a supplier. S A - A - N - D - S D

Survey Question #4:

The amount o f  packaging material used by a
supplier is more important now in the supplier S A - A - N - D - S D
selection process than it was in 1990.

Survey Question US:

The amount o f packaging material used by a
supplier will be more important in 1996 in the S A - A - N - D - S D
supplier selection process than it is now.
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termine if there is a significant difference between the responses of 

question 1 and question 2 . If there is a significant difference and the mean 

of question 2 is greater than that of question 1, respondents are projecting 

corporate solid waste management will be more of a consideration in 

procurement decisions between 1993 and 1996 then it was between 1990 

and 1993. Similar analysis was conducted comparing questions 4 and S. 

If there is a significant difference between these questions and the mean of 

question S is greater than that of 4, respondents are projecting the amount 

of packaging material used by a supplier will be more important in the 

supplier selection process between 1993 and 1996 then it was between 

1990 and 1993.

Hypothesis 1.4 is that there are no differences in the time it takes to 

make a sourcing decision which supports packaging solid waste man­

agement efforts and a sourcing decision which does not support packaging 

solid waste management efforts in 1990 and 1993. Hypothesis 2.3 is that 

there will be no differences in 1993 and 1996.
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Question 20^40 was used to test hypotheses 1.4 and 2.3. Coding 

for this question assigned a "+1" for a response of "increased sourcing 

lead time," a "0" for a response of "not changed the sourcing lead time," 

and a "-1" for a response of "reduced the sourcing lead time." Responses 

were grouped utilizing the response to question 23 that identifies if the 

respondent's company has an "on-going solid waste reduction effort." A 

chi-square test using a  =.05 was conducted to determine if sourcing lead 

times were longer, shorter, or had remained the same as a result of solid 

waste reduction efforts. Descriptive statistics were also utilized to count 

and report changes in sourcing lead time.

Hypothesis 1.5 is that there are no differences in the complexity of a 

sourcing decision supporting packaging solid waste management efforts 

and a sourcing decision which does not support packaging solid waste 

management efforts in 1990 and 1993. Hypothesis 2.4 is that there will be 

no differences in 1993 and 1996.

140survey Question #20:

Over the lay  three years, our solid waste reduction efforts have:

o increased sourcing lead time 
o not changed the sourcing lead time
o reduced the sourcing lead time

Over the next three years do you expect this trend to continue?

o Yes o No If No, why not?
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Question 21141 was used to test hypotheses 1.5 and 2.4. Coding 

for this question assigned a "+1" for a response of "increased the com­

plexity of sourcing," a "0” for a response of "not changed the complexity 

of sourcing," and a "-1" for a response of "reduced the complexity of 

sourcing." Responses were grouped utilizing the response to question 23 

that identifies if the respondent's company has an "on-going solid waste 

reduction effort." A chi-square test using a  =.05 was conducted to de­

termine if sourcing complexity is greater, less, or the same as a result of 

solid waste reduction efforts. Descriptive statistics were also utilized to 

count and report changes in sourcing complexity.

The third research question considers how solid waste management 

efforts have influenced purchasing practices between customers and 

suppliers. The fourth research question considers how solid waste 

management efforts will change purchasing practices between customers 

and suppliers by 1996.

141 Survey Question #21:

Over the last three years, our solid waste reduction efforts have:

o increased the complexity o f sourcing 
o not changed the complexity o f sourcing
o reduced the complexity o f sourcing

Over the next three years do you expect this trend to continue0

o Yes o No If No, why not?
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Hypotheses 3.1 and 3.2 are that there are no differences in the 

weight or volume of inbound primary, secondary, and tertiary packaging 

used in 1990 and 1993. Hypotheses 4.1 and 4.2 are that there will be no 

differences between 1993 and 1996. Hypotheses 3.3 and 3.4 are that 

there are no differences in the weight or volume of outbound primary, 

secondary, or tertiary packaging used in 1990 and 1993. Hypotheses 4.3 

and 4.4 are that there will be no differences in 1993 and 1996.

Question 14142 was UScd to test hypotheses 3.1, 3.2, 3.3, 3.4, 4.1, 

4.2,4.3, and 4.4. Question 14 identities packaging management efforts by 

weight and volume for changes that have taken place between 1990 and 

1993 and projected changes between 1993 and 1996. The survey 

respondent provided percentage changes for each cell. The question was 

designed to allow the respondent to identify packaging changes by weight, 

by volume, or both. The question seeks greater definition by asking that 

the changes be identified by primary and secondary/tertiary packaging.

142survey Question #14:

Please provide your best estimate 
o f packaging reduction efforts by:

Y our Company 
Primary Packaging 
Secondary/Tertiary Packaging

Your Suppliers
Primary Packaging 
Secondary/Tertiary Packaging

Between 
1990 &  1993 
By By 

WeiRht Volume

% %
% %

% %
°/o %

Between 
1993 &  1996 
By By 

WeiRht Volume

% %
% %

°/o %
% °/o
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Descriptive statistics will be utilized to count and report what types 

of changes have taken place. The mean score of each group was com­

pared using a two sample t-test to determine if there was a significant 

difference in the percentage of change made between 1990 and 1993 and 

the projected changes from 1993 to 1996. When there is a significant 

difference and the mean of the "projected" cell is greater than the mean of 

the "historical" cell, this suggests corporate solid waste management 

efforts will continue to develop and increase in the future.

Responses will also be grouped utilizing the response to question 23 

that identifies if the respondent's company has a "formal, documented 

solid waste reduction effort." The mean score of each group was com­

pared using a two sample t-test to determine if there is a significant dif­

ference in the changes by respondents who have a formal effort versus 

those without a formal effort. The test used a  =.05.

Hypothesis 3.5 is that there are no differences in the type of pack­

aging materials used in 1990 and 1993. Hypothesis 4.5 is that there will 

be no differences in 1993 and 1996. Questions 13,15, and 16 are used to 

test hypotheses 3.5 and 4.5.
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Question 16143 identifies changes by packaging commodity. Re* 

sponses to this question helped indicate whether packaging reduction is 

being achieved, in part, through changing packaging commodities. Re­

spondents are asked to estimate the type of packaging material utilized by 

percentage for 1990, 1993, and projected in 1996. The intent of the 

question was to identify changes from one commodity to another. For 

example, a change from wooden pallets to slip sheets would be reflected 

by a decrease in the percentage for one commodity and an increase in the 

commodity for the other. When respondent replies to the percentage ques­

tion did not add up to 100%, the difference was allocated proportionally 

over the items identified.

A stacked bar chart was utilized to graph the changes between each 

time period. The mean score of each commodity time period was com­

pared using a two sample t-test to determine if a significant change has, or 

will, occur. The test was against the mean of each group being equal and 

utilized a  =.05. A two sample t-test was also conducted between the first

143Survey Question #16:

Please estimate the type o f  packaging material utilized within your company:

Packaging Commodity 1990 1993 1996
Corrugated/Fiber Boxes % % %
Paper Sacks % % %
Plastic/Rubber containers % % %
Plastic Shrink Wrap % % %
Pallets % % %
Metal % % %
Composites % % %
Other % % %

TOTAL 100% 100 % 100 %
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and last time periods to determine if a significant change would occur over 

a longer period of time.

Question 13144 ^ e d  the respondent to identify how much more 

the company would be willing to pay for returnable packaging if it could 

be reused two times, five times, and ten times respectively. The survey 

group was not expected to provide a precise answer to question 13 but to 

provide an executive level perception of expectations. Comparison of the 

response to each of the three parts of the question 13 provides a 

perspective of the relationship and magnitude of the responses.

144survey Question #13:

Please indicate how much more your 
company would be willing to pay for 
packaging which could be reused compared 
to one-time use packaging.

Number of times packaging

Two Five Ten
Times Times Times
<2X) <5X) (I0X )

% l % °/o
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Question 15145 asked the respondent to identify what solid waste 

management efforts have taken place in 1990 and 1993 and what efforts 

are projected to take place in 1993 and 1996. Responses to this question 

help indicate whether packaging reduction is being achieved, in part, 

through packaging redesign or the use of reusable containers.

Descriptive statistics are utilized to count and report what types of 

changes have taken place. A two sample t-test was used to determine if 

there is a significant difference between the efforts from 1990 and 1993 

and the projected efforts between 1993 and 1996. The test was against 

the group means being equal and will utilize a  =.05.

Hypothesis 3.6 is that there are no differences in the purchasing 

relationships between customers and suppliers due to packaging solid 

waste management efforts in 1990 and 1993. Hypothesis 4.6 is that there

145survey Question #15:

Please identify the solid waste reduction efforts (or anticipated efforts) undertaken by 
your company:

W ith Suppliers 
Between Between 
90 & 93 93 & 96

o
o

o
o

o

o

W ith Customer 
Between Between 
90 & 93 93 & 96

o
o

o
o

o

o

Reducing the amount o f 
packaging
Increasing the number o f  reusable 
containers
Redesigning packaging 
Working to better understand 
packaging needs 
Use o f  outside consultants 
Other (please specify)
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will be no differences in 1993 and 1996. Questions 7 through 1 2 ^ 6  are 

used to test hypotheses 3.6 and 4.6. Question 19 was also used to test 

hypothesis 3.6.

146survey Question #7:

The procurement function plays a significant role
in corporate solid waste reduction. S A - A - N - D - S D

Survey Question #8:

It is the role o f  both customer and supplier to
actively reduce the solid waste stream. S A - A - N - D - S D

Survey Question #9:

In the last three years, corporate solid waste
reduction efforts have significantly influenced S A - A - N - D - S D
relationships between customers and suppliers.

Survey Question #10:

In the next three years, I expect corporate solid
waste reduction efforts will significantly influence S A - A - N - D - S D
relationships between customers and suppliers.

Survey Question #11:

In the I i a  three years, my company made a 
significant effort to work with suppliers to reduce
the amount o f  secondary and tertiary packaging S A - A - N - D - S D
sent to my company.

Survey Question #12:

In the next three years, I expect my company to 
make a significant effort to work with suppliers to
reduce the amount o f secondary and tertiary S A - A - N - D - S D
packaging sent to my company.
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Questions 7 through 12 utilized the five-point Likert scale coding. 

The mean score of each group was compared using a two sample t-test to 

determine if a significant number of respondents who have experienced 

efforts to reduce solid waste have different perceptions of the customer- 

supplier relationship than those without a solid waste management effort. 

The test was against the group means being equal and will utilize a  =.05. 

In addition, a two sample t-test utilizing a=.05 was used to determine if 

there is a significant difference between the responses of question 9 and 

question 10. If there is a significant difference and the mean of question 

10 is greater than that of question 9, respondents are projecting corporate 

solid waste reduction efforts will influence supply chain relationships more 

between 1993 and 1996 than it did between 1990 and 1993. Similar 

analysis was conducted comparing questions 11 and 12 for supplier re­

lationships. If there is a significant difference and the mean of question 11 

is greater than that of question 12, respondents are projecting more effort 

will be made to work with suppliers to reduce secondary and tertiary 

packaging material sent to the company between 1993 and 1996 than it 

did between 1990 and 1993.
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Question 19147 was used to test hypothesis 3.6. Coding for this 

question assigned a ”+1" for a response of "helped us develop a closer 

working relationship," a "0" for a response of "no change," and a "-1" for 

a response of "kept us at an arm's length relationship." Responses were 

grouped utilizing the response to question 23 that identifies if the respon­

dent's company has an "on-going solid waste reduction effort." A chi- 

square test using a  -.05 was conducted to determine if efforts to reduce 

solid waste over the last three years has helped develop a closer working 

relationship, kept companies at an aim's length relationship, or not 

changed relationships with the respondent's suppliers and the respondent's 

customers. Descriptive statistics were also utilized to count and report 

changes in sourcing complexity.

Data Entry

The initial entry of data was conducted using a LOTUS 1-2-3 

Release 2.01 software spreadsheet. The data was transferred to a 

MINITAB Release 8.0 statistical software program for analysis. All 

computer calculations utilized a 386SX 16 Hz personal computer. Each

^ S u rv e y  Question #19:

How have efforts to reduce solid waste over the last three years modified your 
relationship?

w ith  
Suppliers 

o 
o 
o 
o 
o

With
Customers

o Helped us develop a closer working relationship
o Kept us at an arm's length relationship
o No change
o Not sure
o Other (please specify)
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survey was recorded and numbered with a unique serial number identi­

fying the industry and respondent surveyed. The analysis of the survey 

responses is discussed in Chapter Four. The statistical analysis of each 

question is located in Appendix C.

Desired Sample Size

The following calculations utilize a worst case scenario of standard 

deviation to calculate desired sample size. The worst case standard 

deviation assumes the sample will have the maximum standard deviation 

possible. For the questions using the five point Likert, this means all re­

sponses will coded either +2 for "Strongly Agree" or -2 for "Strongly 

Disagree." The worst case standard deviation score is 2. A 95% confi­

dence interval was selected as it is one of the standard acceptable confi­

dence intervals used in research. The minimum allowable variance be­

tween responses of groups is ± 0.5 coding units. The variable represents 

how far apart mean responses must be before they are considered 

statistically different at the 95% confidence level. The variance was se­

lected as it represents a common variable for rounding to the nearest in­

teger, thus distinguishing one response from another.
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The variables and calculations for determining desired sample size

are as follows:

s = Standard deviation of the sample [ +2 max, -2 min] = 2

1.96ctx = 0.95 confidence level

±0.5 = Minimum allowable variance between mean scores to 
conclude significant differences

A sample size of at least 63 responses is required to be able to de­

termine there is a significant statistical difference at a 95% confidence 

interval for mean responses ± 0.5 coding units apart, using the worst case 

standard deviation.

It is expected that the sampling technique of this research would 

have the effect of attaining less variance between responses. Unlike the 

variance attained from a purely random sample, responses from within 

each industry likely will be similar, as would the responses of purchasing 

executives. A larger sample size will allow the researcher to determine 

significant differences at smaller variances between the mean responses. 

As in most cases, larger sample sizes are better.

<*x “  Standard error of the mean = 0.255
1.96

° x Vn-1
s

n = 63 = Desired Sample Size
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Minimum
Allowable
Variance

Required 
Sample Size

±0.50 
± 0.40 
±0.30 
±0.25 
± 0.20

n = 63 
n = 97 
n = 171 
n = 246 
n = 385

The survey procedures used in this research, such as pre-notifica­

tion and the use of support letters, will be used to achieve as high of a 

response rate as economically possible from the 480 purchasing profes­

sionals.

The second stage of this research involves a field case study 

methodology to examine approaches in the implementation and mainte­

nance of solid waste management efforts of packaging material. Partici­

pants of the case studies were identified by the surveys and from pre­

liminary interviews. Seven case studies were conducted. The case studies 

started with the survey questions and utilized follow-on questions to 

further probe and understand the influence of solid waste management 

efforts on the corporate purchasing function. Wherever possible, the case 

study investigated solid waste management efforts at multiple scenarios 

shown in Figure Eight. To better understand the solid waste management

Stage Two - Case Study
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efforts, the case studies sought to analyze the following scenarios 

throughout the supply chain:

Case Study Scenario A - Respondent company works with supplier to 

reduce incoming primary, secondary, and tertiary packaging material.

This scenario involves the case study company working closely 

with its suppliers to avoid receiving packaging material that will ultimately 

enter the respondent company's solid waste stream. Efforts with suppliers 

may include packaging redesign, reuse, involvement in a retrieval system 

to return packaging material to the supplier, or use of alternative forms of 

packaging material.

Case Study Scenario B - Respondent company reduces primary, secon­

dary, and tertiary packaging material used internally through alternative 

packaging, reusable containers, and challenging the need for packaging.

This scenario involves the case study company working internally to 

reduce the amount of primary, secondary, or tertiary packaging material 

that will ultimately enter the respondent company's solid waste stream. 

Internal efforts may include redesign of packaging used internally, 

packaging reuse, recycling, using alternative forms of packaging material, 

or eliminating packaging by re-engineering a process.
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Case Study Case Study
Scenario A Scenario C

Respondent
CompanySupplier Customer

Case Study Flow of H \
Scenario B Materials L - v

Case Study Respondent company works with supplier to reduce
Scenario A incoming primaxy, secondary, and tertiary packaging

material.

Case Study Respondent company reduces primary, secondary,
Scenario B and tertiary packaging material used internally

through alternative packaging, reusable containers, 
and challenging the-need for packaging.

Case Study Respondent company reduces the amount of
Scenario C outgoing primary, secondary, and tertiary packaging

material used to meet the request of customers.

Figure 8

Case Study Scenarios in the Supply Chain
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Case Study Scenario C - Respondent company reduces the amount of 

outgoing primary, secondary, and tertiary packaging material used to meet 

the request of customers.

This scenario involves the case study company working closely 

with its customers to reduce the amount of primary, secondary, and ter­

tiary packaging material used in packaging its outbound products. The 

request may come formally from the customer or informally as a result of 

government regulations. One of the case study companies is addressing 

the German markets and must fulfill the German environmental packaging 

guidelines. Efforts may include packaging redesign, reusable containers, 

utilizing a retrieval system to recover packaging material from the 

customers, or use of alternative forms of packaging material.

In addition to the information obtained from the original survey 

questions, the following questions were developed following the survey 

analysis:

1. What motivated the corporation to address packaging solid 

waste reduction.

2. How were solid waste reduction goals determined.

3. How is the company managing their solid waste.

4. How are solid waste management efforts tracked and 

measured.

5. How is solid waste management considered in company 

business cases.
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6 . How does the company involve customers in their solid 

waste management effort.

7. How is the company organized to facilitate sourcing and 

buying activities.

8 . What role does purchasing play in corporate solid waste 

management.

9. What organizational changes were made to support solid 

waste management that affects purchasing.

10. What purchasing skills are required to support the solid waste 

management.

11. How have solid waste management efforts affected sourcing 

complexity.

12. What would companies have done differently.

The final question of the survey asked companies to indicate if they 

would be willing to participate further in a field case study. A total of 

thirty companies offered further involvement, with 14 from the chemical 

industry, 9 from the electronics industry, and 7 from the food and 

beverage industry.

The thirty companies were grouped by geographic region in an 

attempt to minimize the amount of travel required to conduct the case 

studies. The list was reduced by selecting companies in the geographic 

areas around Boston, Philadelphia, and Raleigh-Durham. The initial plans 

of the researcher were to make all of the case studies on-site visits and to 

minimize travel costs. A summary of preliminary survey results was 

mailed with a cover letter to the companies selected. The cover letter was
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Figure 9 

Case Study Research Process
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used as a reminder of their offer to participate in a field case study and 

indicated that the researcher would be calling on a specific date to discuss 

the details of a potential case study.

Each company was contacted by telephone and screened to deter­

mine if the case study would provide sufficient information beyond that of 

the mail survey. An outline of the case study process and potential visit 

dates were discussed. The screening process eliminated one electronics 

company and two food companies. One company suggested conducting a 

case study using the telephone and offered to send a package of docu­

ments prior to the case study. The researcher had previously been 

employed with the company and had sufficient comfort with using this 

method.

Two of the three food companies initially selected were eliminated 

during pre-screening. In an attempt to find a case study company in the 

food and beverage industry which was within close proximity to the 

researcher's home, the researcher contacted a packaging consultant who 

offered the names of client companies which might be willing to take part 

in a case study. The first company contacted was willing to participate.

The case studies involved in-depth interviews with one or more 

employees of the company. Those interviewed include employees from 

the purchasing function and functional areas such as Finance, Packaging 

Design, Manufacturing, Marketing, and Personnel, with whom the 

purchasing function interacts with in order to meet corporate solid waste 

management goals. Each study participant was personally interviewed, in
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an attempt to gain an in-depth understanding of the issues relating to the 

influence of coiporate solid waste management on the participant's area. 

Individuals interviewed were sent an advanced copy of interview protocol 

questions before the interview. Each interview explored solid waste 

management efforts internal to the company and with customers or 

suppliers. The case studies ran in duration from a two hour telephone call 

using supporting documents which were mailed ahead of time to eight 

hours in duration. After each case study was completed, a summary of the 

case study was written and a facsimile was sent to the case study contact 

person to review for correctness.

Direct Funding

Funding for the research came from three areas. First, the Market­

ing and Logistics department at The Ohio State University provides a one­

time research stipend to each doctoral student. Second, the researcher 

was awarded the American Society of Transportation and Logistics L. L. 

Waters Scholarship. Both the research stipend and the scholarship funds 

were designated by the researcher to help fund this dissertation. Finally, 

major funding for this research was awarded by the National Association 

of Purchasing Management under it's doctoral dissertation grant program.

Summary

This chapter outlined the steps in the research process used to carry 

out the study. The research questions and hypotheses were developed in
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detail. The survey questionnaire was explored in detail discussing each 

question as it was cross-referenced and how the question was tested. 

Criterion for selecting members of the survey sample was reviewed. A 

case study interview protocol was discussed.

The research involves a two-stage methodology. The first stage is a 

mail survey used to determine how corporate solid waste management 

efforts of packaging material have affected purchasing and projecting how 

the solid waste management efforts of packaging material will affect 

purchasing in the next three years. The second stage is a field case study 

used to examine approaches to the implementation and maintenance of 

solid waste management efforts of packaging material within case study 

companies and throughout the supply chain.
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CHAPTER IV 

DATA FINDINGS AND ANALYSIS

Introduction

The data collection process is developed in detail in this chapter. 

The pre-calling effort is discussed and identifies the advantages of 

phonemail in reducing the number of callbacks. The response time for 

each survey is measured and is reported. The demographics of the survey 

respondents are identified. The survey analysis addresses non response 

bias and the validity of responses by individuals who have had less than 

three years in their current position. Each hypothesis is addressed through 

the analysis of specific survey results, the findings summarized, and each 

hypothesis is accepted or rejected. The case study results are compiled 

and summarized by interview protocol question.

Stage One: Mail Survey

The first stage of the research was to survey purchasing executives 

from the chemical, food and beverage, and electronics industries. The 

methodology involved pre-calling the executives prior to sending out the 

mail survey.

129
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Survey Pre-Calling

The mailing list of purchasing executives was called prior to send­

ing out the survey. The pre-calling took place over a 10 day period. 

There was an average of 77 calls made per day at a rate of approximately 

ten calls hour. The calls were preceded by a notification letter mailed 

seven to ten days before the scheduled call. The letter was written under 

the signature of the dissertation advisor and indicated a doctoral student 

would be calling to ask consent to send a survey in support of a doctoral 

dissertation.

On of the first day of calling, directory assistance was used to ob­

tain the corporate telephone number which proved to be burdensome and 

resulted in limited success. Companies often have multiple addresses 

within a city or are listed under a different corporate name, such as the 

corporate parent. An alternative method was used in which the company 

name was cross-referenced on Dun's Million Dollar Directory with the 

executive's mailing address. Dun's lists all locations of a company and 

provides a telephone number for each location and proved to be very 

successful in providing a telephone number to the specific site location of 

the executive to be contacted.

Calls made to the telephone number listed in Dun's would typically 

reach a site operator. It is a common practice for purchasing personnel 

not to allow their telephone number to given out by the corporate operator 

help reduce the number of cold sales calls. Afier the researcher indicated 

the call was research oriented, the site operator would transfer the call to 

the executive's secretary or directly to the executive. On occasion, the
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operator would verbally provide the telephone number before transferring 

the call.

Calls transferred to the secretary of the executive met various re­

sults. In some cases, the executive had notified the secretary that he or 

she was expecting a call from The Ohio State University and to let the call 

through. Sometimes the secretary had processed the executive's mail and 

was aware that the call was coming. In one isolated case, the executive 

secretary indicated that the executive "did not fill out surveys" and the 

researcher should be prepared for a negative response to the request to 

send him a survey. She then transferred the call to the executive. The line 

disconnected afier a loud slamming sound. The original telephone number 

called again. The secretary reported the executive had accidentally 

dropped the telephone and was waiting for the call. Afier the call was 

transferred, the executive sheepishly indicated that he would "gladly fill 

out his first survey ever."

Affiliation with Ohio State University proved very effective in get­

ting past the secretary. Most of the gatekeeper responsibilities in Purchas­

ing are oriented toward keeping out cold sales calls. The affiliation with 

an academic institution indicated the call was not marketing or sales re­

lated. Academic affiliation was indicated at the very beginning of the call.
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When the executive had finally been reached, the following mes­

sage was used:

"My name is Ted Fanis and I am calling from The Ohio 
State University regarding a letter you recently received 
about research I am conducting for my doctoral disser­
tation.

I am calling to ask for your assistance in completing a 
written survey which will take about 10 minutes of your 
time to complete."

Eveiy attempt was made to speak directly to the executive. If the 

executive was not available, a message was left either with the secretary 

or on phonemail. Often a secretary would transfer the call to the execu­

tive's phonemail to allow a verbal message to be left. While no logs were 

kept tracking the results, messages left on phonemail seemed to receive 

more call backs from the executives than messages taken by secretaries. 

When transferred to a phonemail or answering machine, the following 

message was added to the end of the original message.

"...please call my phonemail at area code (614) 292- 
2959 to indicate if you would like to participate in the 
survey, and I'll mail it right out to you; or if you do not 
wish to participate in the survey.

Again, my phonemail number is (614) 292-2959. My 
research is partially funded by The Ohio State Univer­
sity and The National Association of Purchasing Man­
agement. Thank you for your assistance, I am looking 
forward to your feedback."
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Any messages left indicated that the return call would contact a 

phonemail message which meant the executive could call back at his con­

venience and leave a quick "yes" or "no" with minimal effort. Use of 

phonemail messaging was used to reduce telephone tag. The phonemail 

system allowed the researcher to make phone calls without worrying about 

tying up the phone line for callbacks from the executives. It also helped 

provide around the clock telephone coverage.

When the executive made the return call, he was greeted with the 

following message:

"Welcome to the Ohio State University. You have 
reached the office of Ted Farris....Please leave your 
name, phone number and the reason you called. If you 
are calling about the NAPM - Ohio State survey, please 
indicate if you would like to receive the survey or if you 
would not like to participate. Thank you for your help!"

The researcher’s phonemail system was checked for messages every 

two hours between 8:00 AM and 8:00 PM for the ten day calling period 

and the four days following. Most of the messages were simple "yes" or 

"no" replies but additional information was sometimes left by the execu­

tive regarding an alternative person in the organization to receive the sur­

vey. If the executive requested additional information, a return call was 

made within twelve hours.
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Phone
Number

C 51 (614)555-1212

Sample of Computer Database Variables

(Yes = 1, No = 0)
Mailing Pre- # o f
Address Notify & Phone Request Case

Mailed Calls Commit Details Study

Ted Farris 
VP of Purchasing 
XYZ Company 
1993 Main Street 
Akron, OH 43210

June 15 

June 27

3 1 0 1

U i
•u
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When a "no" response was received, the computer database was 

updated and the unused mailing label was removed and discarded. The 

computer database was updated nightly in preparation for calls on the 

following day.

When a "yes" response was received, the database was updated and 

the mailing label was placed on the mailing envelope. A tri-folded copy of 

the 8 1/2" x 11" survey, a #10 postage paid pre-addressed return envelop, 

and a bi-folded support letter from the Executive Director of NAPM 

measuring 5 1/2" x 8 1/2" were sealed in a 6 1/2" x 9 1/2" off-yellow col­

ored envelop containing the logo of The Ohio State University and return 

address. Surveys were deposited in the College of Business out-going 

mail in time to be processed by the campus mail service that evening. On 

the days the pre-calling extended beyond 6:00 PM, the surveys were per­

sonally delivered to campus mail services. All surveys were mailed at the 

business rate using a university mail account code.

After survey mailing, the computer database was updated and 

mailing labels were printed using a Hewlett-Packard LaserJet IIP printer 

for the following day. Address changes from that day's calls were input, 

updated labels were generated, and envelopes were completed for mailing 

the next day. Any remaining mailing labels left over at the end of the day 

served as a secondary check for computer database correctness. Remain­

ing labels represented names where a message had been left for the execu­

tive. Any names on mailing labels aged two days were called again.
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A total of 769 telephone calls were made to 480 executives which 

was an average of 1.6 calls per name. There was no difference in the 

average number of calls by industiy group. When using a similar pre­

calling technique in 1985, McQuiston averaged three calls per execu­

tive. 148 jh e  use 0f  phonemail technology was used to reduce the total 

number of callbacks required. The greatest number of calls required to 

obtain an answer from an executive was seven calls.

The pre-calling technique reduced the original 480 name list of ex­

ecutives by 91 names, a reduction of 19%. The percentage of "No" 

responses was 15.3% for the chemical industiy, 18.5% for the Food and 

Beverage industiy, and 23.4% for the Electronic industiy. The researcher 

was unable to contact 86 executives due to executive vacation schedules, 

incorrect telephone numbers, and non-response to multiple messages left 

by the researcher. Surveys were sent to these executives with a letter 

indicating the numerous unsuccessful attempts to contact the executive 

and a written request for the executive to complete and return the enclosed 

survey.

148per Jung 2,1993 discussion with Daniel H. McQuiston on his efforts 
for his unpublished dissertation, "The Relative Participation of 
Functional Roles in the Industrial Decision Making Unit," The Ohio 
State University, 1985.
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Table 20 

Mail Survey Response Rate

Chemical Electronic Food TOTAL

TOTAL NAMES 176 158 146 480

NO 27 37 27 91 (19.0%)
YES, send survey 116 96 91 303 (63.1%)
Sent without commitment 33 25 28 86 (17.9%)

PHONE CALLS MADE 

FINAL RESULTS

290 246 233 769

YES, send survey 79 56 51 186(61.4%)
Sent w/o commitment 7 7 5 19(22.1%)

TOTAL RESPONSES 86 63 56 205
(57.7%) (52.1%) (47.1%) (52.7%)
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Survey Response Details

A total of 205 of the 389 surveys mailed were completed and 

returned by the executives representing an overall response rate of 52.7%. 

The chemical industiy had a 57.7% response rate, the highest of the 

industries. The food and beverage industiy had the lowest response rate 

of 47.1%. The electronics industiy had a response rate of 52.1%.

The pre-calling technique affected the response rate. Of the 303 

oral commitments to complete the survey, 61.4% actually completed and 

returned the survey. There were also 86 executives receiving surveys 

where the pre-calling technique did not obtain a commitment to complete 

the survey. These executives received the same survey package as those 

orally committing to complete the survey. A total of 19 executives actu­

ally completed the survey and returned it for a response rate of 22.1%. 

The response rate for McQuiston was 62.6%.

The executives were offered an executive summaiy of the survey 

results on request. A total of 31 executives, 15.1% of the total responding 

to the survey, requested the executive summaiy.

The final question on the survey asked executives if they would be 

willing to participate in a field case study. A total of 29 executives, 14.1% 

of the total responding to the survey, offered to participate further with 14 

from the chemical industry, 9 from the electronics industry, and 7 from the 

food and beverage industry.
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The response time was tracked for all survey responses. The mail* 

ing computer database included the date the survey was mailed to the ex­

ecutive. When a survey response was received in the mail, the postmark 

was recorded and compared to the date the survey was initially mailed. 

The recorded turnaround time includes mail transit time from Ohio State 

mail services to the executive, time for the executive to receive and fill out 

the survey, and time for the response to go from the executive's office to 

the post office to be postmarked. A total of 193 out of the 205 responses 

received contained a legible postmark. The fastest turnaround took two 

days, the longest took 68 days. The highest percentage of responses were 

processed within five to seven days.

An adjustment was made to the original survey methodology to 

account for the amount of time it took campus mail services to process the 

receipt of business reply return envelopes. Postmarks on survey replies 

received on July 9 and August 5 were analyzed to determine the amount of 

time it took to receive the survey reply after it was postmarked. It took 

the sample of 37 survey replies an average of 6.6 days to go through both 

the U. S. Postal system and Ohio State Campus Mail Services. The mini­

mum amount of time through the system took three days. The maximum 

amount of time through the system took ten days. The campus mail serv­

ices places a lower priority on business reply envelopes that require an 

additional step of processing to record the campus mail account number 

and accumulates them for volume processing. Afier the additional mail 

processing time was identified, the second mailing of surveys was post­

poned for a week.
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Table 21

Campus Mail Services Turnaround

Surveys received on July 9

Postmark Quantity Age
June 29 1 10 days
June 30 2 9 days
July 1 6 8 days
July 2 5 7 days
July 6 6 3 days

Average: 6.5 days

Surveys received on August 5

Postmark Quantity Age
July 27 3 9 days
July 28 4 8 days
July 29 5 7 days
July 30 2 6 days

August 2 3 3 days

Average: 6.8 days

NOTE:
"Turnaround" is defined as the time between envelop post 
mark and receipt at the researcher's campus mailbox
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A secondary mailing was conducted. Unique coding and tracking 

of secondary mailing did not occur. Survey response turnaround was 

tracked base on the mailing date of the first survey. Over 70% of the 205 

survey responses had been received when the secondary mailing took 

place. The analysis of the survey is in Appendix C.

Respondent Demographics

The survey mailing list was comprised of purchasing vice presidents 

and directors of the food and beverage, chemical, and electronics indus­

tries. While most of the vice presidents and directors completed the sur­

vey themselves, 36% passed the survey to an employee. Survey question 

22^49 asked the respondent to list their position or title. There were 126 

responses that indicated executive level positions of Director, Vice Presi­

dent, Owner, President, or General Manager filled out the survey 

representing 64% of the respondents indicating their title. The remaining 

positions included Executive Assistant, Manager, Purchasing Head, Senior 

Buyer, and Engineer.

149survey Question #22:

What is your position or title?

How long have you held this position?
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Differences in Solid Waste Management Effort

On the final page of the survey, companies were asked to indicate if 

they had an on-going solid waste reduction effort 150 at the end of the 

survey to reduce the possibility of respondents disqualifying themselves if 

they did not have a solid waste reduction effort. Had the question been 

asked at the beginning of the survey, some respondents potentially would 

disqualify themselves and stop filling out the survey. Out of 202 

companies answering the question, 131 (64.9%) indicated they had some 

type of on-going solid waste reduction effort and 71 (35.1%) did not.

A significant number of companies surveyed had "on-going" solid 

waste management efforts. Of the companies surveyed, there was a sig­

nificant difference in the number of companies reporting that they had a 

solid waste reduction effort in the food and beverage (p=0.0061) and the 

chemical industries (p=0.083) then in the electronics industry. There was 

no significant difference (p=0 .21) between the food and beverage industry 

and the chemical industry.

Summary:
A significant number of respondents reported that they had an "on-going" 
solid waste effort. The food and beverage industry and the chemical in­
dustry had significantly more respondents reporting an "on-going" effort.

1 SOsurvey Question #23:

Does your company have a on-going solid waste reduction effort? 

o Yes o No
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Details of Solid Waste Reduction Efforts

The companies reporting that they had an on-going solid waste re­

duction effort were asked to further describe their effort. 151 Out of 120 

responses, 64 (53.3%) indicated they had a formal, documented effort. An 

ANOVA test indicated there was no significant difference (p=0.242) 

between the industries surveyed. The electronics industiy had the highest 

percentage of respondents reporting a formal policy. Out of 119 

responses, 83 (69.7%) indicated they share their waste reduction effort 

with their suppliers. The ANOVA test indicated there was no significant 

difference (p=0.236) between industries surveyed. The food and beverage 

industiy had the highest percentage of respondents reporting sharing their 

efforts with suppliers. Out of 120 responses, 77 (64.2%) indicated they 

had integrated their solid waste reduction effort within their procurement 

procedures. The ANOVA test indicated there is a significant difference 

(p=0.053) between two or more industries. Further analysis determined 

the food and beverage industry is significantly different from the chemical 

industry (p=0.0052) and the electronic industiy (p=0.0535) reporting 

integration of their solid waste reduction efforts into purchasing 

procedures.

151survey Question #24:

How are each o f  the following primarily managed? (Please check one level only)

Procurem ent Solid waste
o o On a corporate level
o o On a local/divisional level
o o Both
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T-tests were conducted to analyze the relationship between having a 

formal solid waste reduction policy, integrating the policy in purchasing 

procedures, and sharing the solid waste reduction effort with suppliers.

Out of 113 combined responses, there was no significant difference 

(p=0.45) between those companies with a formal, documented effort and 

those lacking a formal, documented effort in whether they integrate the 

effort in their purchasing procedures.

Summary:
Integration of a solid waste reduction effort into procurement procedures 
is not dependent on having a formal, documented effort.

Out of 115 combined responses, there was a significant difference 

(p=0 .0000) between the number of companies reporting that their solid 

waste reduction efforts are integrated within their procurement procedures 

and the number of companies who have not integrated their solid waste 

reduction effort within their procurement procedure in whether they share 

their solid waste reduction efforts with their suppliers.

Summary:
Companies are more likely to share their solid waste reduction efforts with 
suppliers if the effort has been integrated into purchasing procedures.
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Out of 114 combined responses, there was a significant difference 

(p=0.086) between those companies with a formal, documented effort and 

those companies without a formal, documented solid waste reduction 

effort in whether they share their effort with their suppliers.

Summary:
Companies are more likely to share their solid waste reduction efforts with 
suppliers if the solid waste reduction effort is formal and documented.

Likert Scale

Survey questions 1 through 12 used a five point Likert scale to ask 

respondents to indicate whether they "Strongly Agreed," "Agreed," were 

"Neutral," "Disagreed," or "Strongly Disagreed" with a statement. 

Responses were coded using +2 for "Strong Agree," +1 for "Agree," 0 for 

"Neutral," -1 for "Disagree," and -2 for "Strongly Disagree." ANOVA 

was used to determine if there were significant differences between 

industries. A summary of the ANOVA results for questions 1 through 12 

is found in Table 12.

The mean responses for questions 7 and 11 were significantly 

different from the expected means which indicates industry responses 

were statistically different between two or more pairs of means. Further 

discussion of each Likert question as it was used to test hypotheses fol­

lows.
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Table 22

Summaiy of ANOVA Analysis for Questions 1 Through 12 

Test ^Chemical ~ H Electronic “  1* Food Test He Sort “  H no effort

Means Means
P With W/Out P

Q Chemical Electronic Food Value Effort Effort Value
1 0.612 0.698 0.964 0.154 0.977 0.260 0.0000
2 1.188 1.222 1.273 0.816 1.402 0.903 0.0000
3 -0.118 -0.222 0.182 0.083 0.159 -0.542 0.0000
4 0.353 0.349 0.600 0.337 0.621 0.010 0.0001
5 0.906 1.097 1.037 0.352 1.162 0.722 0.0003
6 0.435 0.468 0.600 0.595 0.557 0.360 0.17
7 0.821 0.935 1.200 0.029 1.038 0.817 0.064
8 1.345 1.435 1,382 0.668 1.469 1.222 0.0056
9 0.059 0.081 0.364 0.146 0.267 -0.083 0.011
10 0.800 0.774 0.745 0.922 0.939 0.458 0.0001
11 -0.082 0.032 0.618 0.000 0.473 -0.500 0.0000
12 0.741 0.806 0.927 0.434 1.084 0.278 0.0000
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The mean responses for all Likert questions were higher by those 

companies reporting a solid waste reduction effort than those reporting 

that they did not have a solid waste reduction effort. The mean responses 

for questions 1, 2, 3, 4, 5, 8t 9, 10, 11, and 12 were all significantly 

different with p-values of 0.011 or less. Question 7 was interpreted as 

significantly different (p=0.064). Question 6 was not significantly 

different (p=0.17) for companies with a solid waste reduction effort than 

those companies without a solid waste reduction effort.

The food and beverage had stronger mean responses closer to either 

end of the Likert scale followed by the electronics industry. The coding 

for the Likert scale questions 1 through 12 scored a 0 for "Neutral." A 

larger absolute value for a mean response indicates a stronger response 

away from a neutral position. For example, the mean response for ques­

tion 7, was 1.200 for the food and beverage industry, 0.935 for the elec­

tronics industiy, and 0.821 for the chemical industiy. The mean response 

for the food and beverage industiy represents a mean response closer to 

"Strongly Agree" than the mean response for either of the other two indus­

tries.

Respondent Tenure in Current Position

A comparison was conducted investigating the difference in the 

responses of those with less than three years in the current position versus 

those with more than three years in the current position. Respondents 

were asked to indicate how long they had held their present position. The 

average period of time in the reported position was 5.9 years, the longest
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was 29 years, and the shortest was 1 month. There were no significant 

differences for any of the Likert questions.

Summary:
There was no significant difference between survey responses from par­
ticipants with less than three years in their current position and responses 
from participants with three or more years in their current position..

Hypothesis 1.1

The first hypothesis of the first research question is that there are no 

differences in the purchasing organizational structure to support packaging 

solid waste management efforts prior to 1993. Survey question 17152 

asked companies to indicate what organizational changes had been made 

to procurement addressing solid waste reduction efforts. There were 183 

changes indicated. The answers were not mutually exclusive and the 

responses came from 104 companies. Multiple changes reported by a 

respondent were counted as a single change for comparison purposes.

152survey Question #17:

Please identify organizational changes (or anticipated changes) within the procurement 
function addressing solid waste reduction. ___________

Now By 1996
Created a special department 0 0
Created a special job assignment 0 0
Modified the job scope o f  a previous position 
Made solid waste reduction a part o f management

0 0

accountability 0 0
Modified mission o f a previous department 0 0
No changes have taken place 0 0
Other (please specify) 0 0
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A chi-square analysis indicates that companies with a solid waste 

reduction effort made significantly more (p=0 ,0000) organizational 

changes addressing solid waste than companies without a solid waste 

effort. The analysis indicates those companies with a formal documented 

effort made significantly more organizational changes (p=0.0345), com­

panies sharing their effort with suppliers made significantly more organiza­

tional changes (p=0.0773), and companies integrating solid waste reduc­

tion efforts into their purchasing procedures made significantly more or­

ganizational changes (p^O.0497).

The food and beverage industry had the highest percentage of re­

sponses indicating organizational changes between 1990 and 1993 and 

also projected by 1996.

Summary:
Reject hypothesis 1.1. The purchasing organizational structure has been 
modified to support solid waste management efforts in 1990 and 1993.

It should be noted that 15 of the 70 companies reporting they did 

not currently have an on-going solid waste reduction effort indicated they 

had made 22 organizational changes addressing solid waste reduction. 

While some companies do not an on-going corporate solid waste reduction 

effort, purchasing has already started addressing the issues. In addition, 

41 of the companies reporting they did not currently have a solid waste 

reduction effort projected 59 organizational changes would be made by 

1996.
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Hypothesis 1.2

The second hypothesis of the first research question is that there are 

no differences in skills required by purchasing to support solid waste man­

agement efforts between 1990 and 1993. Survey question 6 ^ 3  used a 

five point Likert scale to ask if solid waste management required special 

or unique procurement skills. None of the industiy means were 

significantly different. The 0.557 mean score of companies reporting a 

solid waste management effort was not statistically significantly different 

(p=0.17) from the 0.360 mean score of the companies reporting they did 

not have a solid waste management effort. Perceptions of special or 

unique skill requirements are effectively similar. The result of the analysis 

of survey question 6 leads to the rejection of hypothesis 1.2 that there are 

no difference in the skills required by purchasing to support solid waste 

management efforts prior to 1990.

Sum m ary:
Reject hypothesis 1.2. The skills required by purchasing to support pack­
aging solid waste management efforts changed between 1990 and 1993.

Hypothesis 1.3

The third hypothesis of the first research question is that there are 

no differences in the influence of packaging solid waste management ef­

forts on the "buy" decision in 1990 and 1993. Survey questions 1, 3, and

153survey Question #6:

Solid waste reduction requires special or unique
procurement skills. S A - A - N - D - S D
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4 used a five point Likert scale to ask how solid waste consideration 

affected procurement decisions. None of the industry means were 

significantly different.

Survey question 1154 asked the company to indicate if there had 

been a significant change in how the company considered solid waste 

issues in procurement decisions from 1990 to 1993. The 0.977 mean 

score for companies reporting a solid waste management effort was sig­

nificantly different (p=0 .0000) than the 0.260 mean score of companies 

reporting they do not have a solid waste management effort.

Survey question 3 ^ 5  asked the company to indicate if the amount 

of packaging material used by a supplier is considered when selecting a 

supplier. The 0.159 mean score for companies reporting a solid waste 

management effort was significantly different (p=0.0000) than the -0.542 

mean score of companies reporting they do not have a solid waste 

management effort.

154survey Question #1:

In the list three years, there has been a significant
change in how we consider solid waste issues in S A - A - N - D - S D
our procurement decisions.

lSSgujvey Question #3:

The amount o f  packaging material used by a
supplier is considered when selecting a supplier. S A - A - N - D - S D
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Survey question 4 ^ 6  asked the company to indicate if the amount 

of packaging material used by a supplier is more important in 1993 in the 

supplier selection process than it was in 1990. The 0.621 mean score for 

companies reporting a solid waste management effort was significantly 

different (p=0 .0001) than the 0.010 mean score of companies reporting 

they do not have a solid waste management effort.

Summary:
Reject hypothesis 1.3. The purchasing "buy" decision has been influenced 
by packaging solid waste management efforts between 1990 and 1993.

• There has been a significant change in how we consider solid waste 
issues in procurement decisions.

• The amount of packaging material used by a supplier is considered by 
those companies with a solid waste management effort.

• The amount of packaging material used by a supplier is more important 
in 1993 than it was in 1990.

Hypothesis 1.4

The fourth hypothesis of the first research question is that there are 

no differences in the time it takes to make a sourcing decision which sup­

ports packaging solid waste management efforts and a sourcing decision

156survey Question #4:

The amount o f packaging material used by a
supplier is more important now in the supplier S A - A - N - D - S D
selection process than it was in 1990.
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which does not consider packaging solid waste management efforts be­

tween 1990 and 1993.

Survey question 20157 asked companies to indicate if their solid 

waste management efforts between 1990 and 1993 had changed sourcing 

lead time. A chi-square comparison was conducted to compare the 

responses by companies with a solid waste management effort and those 

without a solid waste management effort The coding used for the chi- 

square analysis used a "+1" for a response indicating "increased sourcing 

lead time/’ a "0" was used for a response of "no change," and a "-1" was 

used for a response indicating "reduced sourcing lead time." There was no 

significant difference (p=0.67) in the responses of companies with a solid 

waste management effort and companies without a solid waste manage­

ment effort.

Summary;
Accept hypothesis 1.4. There has been no difference in the time it takes to 
make a sourcing decision which supports packaging solid waste efforts in 
1990 and 1993.

157survey Question #20:

Over the last three years, our solid waste reduction efforts have:

o increased sourcing lead time 
o not changed the sourcing lead time
o reduced the sourcing lead time

Over the next three years do you expect this trend to continue?

o Yes o No If No, why not?
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Hypothesis 1.5

The fifth hypothesis of the first research question is that there are no 

differences in the complexity it takes to make a sourcing decision which 

supports packaging solid waste management efforts and a sourcing deci­

sion which does not consider packaging solid waste management efforts 

between 1990 and 1993.

Survey question 21158 asked companies to indicate if their solid 

waste management efforts between 1990 and 1993 had changed sourcing 

complexity. A chi-square comparison was conducted to compare the 

responses by companies with a solid waste management effort and those 

without a solid waste management effort The coding used for the chi- 

square analysis used a "+1" for a response indicating "increased the 

complexity of sourcing," a "0" was used for a response of "no change," 

and a "-1" was used for a response indicating "reduced the complexity of 

sourcing." There was a significant difference (p=0.007) in the responses 

of companies with a solid waste management effort and companies with­

out a solid waste management effort.

158survey Question #21:

Over the last three years, our solid waste reduction efforts have:

o increased the complexity o f sourcing 
o not changed the complexity o f sourcing
o reduced the complexity o f sourcing

Over the next three years do you expect this trend to continue?

o Yes o No If No, why not?
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Summary:
Reject hypothesis 1.5. There has been a difference in the complexity of 
the sourcing decisions supporting packaging solid waste efforts between 
1990 and 1993.

Hypothesis 2.1

The first hypothesis of the second research question is that there 

will be no differences in the purchasing organizational structure to support 

packaging solid waste management efforts between 1993 and 1996.

Survey question 171^9 asked companies to indicate what organ­

izational changes were projected to be made by 1996 inside the procure­

ment function to address packaging solid waste management efforts. The 

answers were not mutually exclusive. There were 214 changes indicated 

by 122 companies. If multiple changes were projected by a respondent, it 

was counted as a single change for comparison purposes. Significantly

159survey Question #17:

Please identify organizational changes (or anticipated changes) within the procurement 
function addressing solid waste reduction. ______________________

Now By 1996
Created a special department 0 0
Created a special job assignment 0 o
Modified the job scope o f a previous position 
Made solid waste reduction a part o f management

0 o

accountability 0 o
Modified mission o f a previous department 0 0
No changes have taken place 0 o
Other (please specify) 0 o
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more (p=0.0003) changes are expected between 1993 and 1996 than were 

reported to have been made between 1990 and 1993.

Summary:
Reject hypothesis 2.1. There will continue to be changes to the purchas­
ing organizational structure to support packaging solid waste management 
efforts between 1993 and 1996.

Hypothesis 2.2

The second hypothesis of the second research question is that there 

are no differences between companies with packaging solid waste man­

agement efforts and those that did not have a packaging solid waste man­

agement effort on the buy decision in 1993 and 1996. Survey questions 2 

and 5 used a five point Likert scale to ask companies to project how solid 

waste consideration would affect procurement decisions between 1993 

and 1996. None of the industry means were significantly different.

Survey question 2160 asked the company to indicate if there would 

be additional pressure to consider solid waste issues in procurement 

decisions between 1993 and 1996. The 1.402 mean score for companies 

reporting a solid waste management effort was significantly different 

(p=0.0000) than the 0.903 mean score of companies reporting they do not 

have a solid waste management effort.

160$urvey Question M2:

In the n ssi three years, I expect additional
pressure to consider solid waste issues in our S A - A - N - D - S D
procurement decisions.
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Survey question 5 161 asked the company to indicate if the amount 

of packaging material used by a supplier will be more important in the 

supplier selection process in 1996 than it was in 1993. The 1,162 mean 

score for companies reporting a solid waste management effort was sig­

nificantly different (p=0.0003) than the 0.722 mean score of companies 

reporting they do not have a solid waste management effort.

The combination of the results for questions 2 and 5 lead to the 

rejection of hypothesis 2.2 that there will be no differences in the influence 

of solid waste management efforts on the "buy" decision between 1993 

and 1996.

Summary:
Reject hypothesis 2.2. There will be additional pressure to consider solid 
waste issues in procurement decisions.

The amount of packaging material used by a supplier will be more im­
portant in 1996 than it was in 1993 for all companies in general and it will 
be more important to companies with solid waste management efforts than 
to those without solid waste management efforts.

161 Survey Question #5:

The amount o f  packaging material used by a
supplier will be more important in 1996 in the S A - A - N - D - S D
supplier selection process than it is now.
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Hypothesis 2.3

The third hypothesis of the second research question is that there 

will be no differences in the time it takes to make a sourcing decision 

which supports packaging solid waste management efforts and a sourcing 

decision which does not consider packaging solid waste management ef­

forts in 1993 and 1996.

Survey question 20162 asked for the respondent to indicate if their 

response for the past three years would continue. The question structure 

was faulty in that it did not ask for the direction of the change. The design 

flaw affects 26 of the 179 responses. When analyzing the responses, a "0" 

was used for 131 responses of "not changed the sourcing lead time." In 

addition 6 responses indicated the increase to sourcing lead time would 

not continue in the next three years. A "+I" was used to indicate any re­

sponse suggesting a change to lead time or that the "no change to sourcing 

lead time" would not continue over the next three years. The primary flaw 

in this analysis was that the 6 responses indicating increased sourcing lead 

times would not continue could possibly have reported the sourcing lead 

times would reduce. The coding assumes lead times would not change in

162survey Question #20:

Over the last three years, our solid waste reduction efforts have:

o increased sourcing lead time 
o not changed the sourcing lead time
o reduced the sourcing lead time

Over the next three years do you expect this trend to continue? 

o Yes o No If No, why not?
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length after an increase had occurred in the past three years. The 0.2346 

mean score for projections between 1993 and 1996 was significantly 

different (p=O.042) than the 0.1505 mean score for responses for 1990 to 

1993.

A chi-square comparison of the responses by companies with a 

solid waste management effort and those without a solid waste manage­

ment effort indicated no significant difference (p=0.16) between the two 

responses.

Summary:
Reject hypothesis 2.3. There will be a difference in the time it takes to 
make a sourcing decision which supports packaging solid waste efforts 
between 1993 and 1996.

Hypothesis 2.4

The fifth hypothesis of the second research question is that there 

will be no differences in the complexity of a sourcing decision which sup­

ports packaging solid waste management efforts and a sourcing decision 

which does not consider packaging solid waste management efforts in 

1993 and 1996.
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Survey question 2 1 ^ 3  asked companies to indicate if their solid 

waste management efforts between 1993 and 1996 would change sourcing 

complexity. The responses were coded using "+1" for a response of 

"increased the complexity of sourcing" or "decreased the complexity of 

sourcing" and a "0" for response of "no change." The second part of 

question 21 had the same design flaw as the one stated for question 20 in 

hypothesis 2.3. A chi-square comparison of the responses by 

companies with a management effort and those without a management 

effort indicated no significant difference (p=0.193) between the two 

responses.

Summary:
Reject hypothesis 2.4. There will be a difference in the complexity of 
sourcing decisions which support packaging solid waste efforts between 
1993 and 1996.

163survey Question #21:

Over the last three years, our solid waste reduction efforts have:

o increased the complexity of sourcing 
o not changed the complexity o f sourcing
o reduced the complexity o f sourcing

Over the next three years do you expect this trend to continue'’

o Yes o No If No, why not?

i
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Hypotheses 3.1,3.2,3.3,3.4,4.1,4.2,4.3 and 4.4

The first four hypotheses of the third research question are that 

there are no differences in the weight and volume of both inbound and 

outbound packaging used in 1990 and 1993. The first four hypotheses of 

the fourth research question are that there are no differences in the weight 

and volume of both inbound and outbound packaging used in 1993 and 

1996.

Survey question 14^4 asked companies identify changes between 

1990 and 1993 and project changes for 1993 to 1996. The mean scores of 

all the responses reflect a consistent trend toward reduction of packaging 

weight and volume from an average of 9.3% between 1990 and 1993 to an 

average of 15.8% projected between 1993 and 1996.

When the reported reduction for the period between 1990 and 1993 

was compared to the projected reduction for the period between 1993 and 

1996, all mean scores for the latter were significantly different from the

164survey Question #14:

Please provide your best estimate 
o f packaging reduction efforts by:

Your Company 
Primary Packaging 
Secondary/Tertiary Packaging

Between 
1990 &  1993 
By By 

WciRht Volume

% %
% %

Primary Packaging % °/o
Secondary/Tertiary Packaging % %

Between 
1993 &  1996
By By 

WciRht Volume

% %
% %

% %
% %
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mean scores of the former. The p-values ranged from a low of 0.0006 to a 

high of 0.014. Detailed analysis for question 14 is located in Appendix C.

The consistent trend toward reduction of packaging weight and 

volume may be the result of factors other than solid waste management 

efforts. A key factor may be logistical cost reduction efforts to reduce 

warehousing costs by maximizing packaging utilization, improving trans­

portation efficiencies through optimizing shipping cube, and reducing the 

amount of expenditures for packaging material. Another factor could be 

the development of alternative methods and materials in packaging.

The mean scores for question 14 for companies reporting a solid 

waste management effort were not significantly different from the mean 

scores of companies reporting they do not have a solid waste management 

effort. P-values ranged from 0,95 to 0.13. The two lowest p-values were 

for primary packaging weight with suppliers. The only significant differ­

ence between responses, with a p-value of 0.034, was for weight reduc­

tions of primary packaging with suppliers between 1990 and 1993. The 

differences for weight reductions of primary packaging with suppliers be­

tween 1993 and 1996 were not significant (p=0.085) at the 95% confi­

dence level but may be interpreted as significant at the 91.5% confidence 

level.

The consistent trend toward the reduction of packaging weight and 

volume leads to the rejection of hypothesis 3.1,3.2, 3.3,3.4,4.1,4.2,4.3, 

and 4.4.
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Summary:
Reject hypothesis 3.1, 3.2, 3.3, 3.4, 4.1, 4.2, 4.3, and 4.4. Weight and 
volume of primary, secondary, and tertiary inbound and outbound packag­
ing material was reduced between 1990 and 1993. There will continue to 
be improvements to weight and volume of primary, secondary, and tertiary 
inbound and outbound packaging material between 1993 and 1996.

Between 1990 and 1993, companies with a packaging solid waste man­
agement effort had greater reductions of the weight of primary packaging 
material received from suppliers than those companies without a solid 
waste management effort. A trend which likely will continue between 
1993 and 1996.

Hypothesis 3.5

The fifth hypothesis of the third research question is that there are 

no differences in the type of packaging material used in 1990 and 1993. 

Survey question 16165 asked companies to indicate the type of packaging 

material utilized within their company in 1990, 1993, and 1996. There 

were no significant changes in the type of packaging commodity used

165survey Question #16:

Please estimate the type o f packaging material utilized within your company:

Packaging Commodity 1990 1993 1996
Corrugated/Fiber Boxes % % %
Paper Sacks % % %
Plastic/Rubber containers % % %
Plastic Shrink Wrap % % %
Pallets % % %
Metal % % %
Composites % % %
Other % % %

TOTAL too % 100 •/• 100 %
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between any of the years. The most extreme change was in the use of 

plastic/rubber containers where the average use changed from 13.8% of all 

packaging commodities in 1990 to 16.4% of all packaging commodities in 

1996.

Summary:
Accept hypothesis 3.5. There are no differences in the type of packaging 
material used in 1993 and 1996.

Hypothesis 3.6

The sixth hypothesis of the third research question is that there are 

no differences in the purchasing relationships between customers and 

suppliers due to packaging solid waste management efforts in 1990 and 

1993. Survey questions 9 and 11 used a five point Likert scale to ask 

companies how solid waste management efforts influenced relationships 

with suppliers and customers between 1990 and 1993. Survey question 19 

asked the companies to indicate how efforts to reduce solid waste 

modified their relationship with suppliers and customers. Questions 9 and 

19 did not have any industry means which were significantly different.

Survey question 9166 asked the companies to indicate if solid waste 

management efforts have significantly influenced relationships between 

customers and suppliers between 1990 and 1993. The 0.267 mean score

1 6 6 S u rv e y  Question #9:

In the last three years, corporate solid waste
reduction efforts have significantly influenced S A - A - N - D - S D
relationships between customers and suppliers.
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for companies reporting a solid waste management effort was significantly 

different (p=0.011) than the -0.083 mean score of companies reporting 

they do not have a solid waste management effort. The food and beverage 

industry had the highest mean response.

Survey question 11 ̂ >1 asked the company to indicate if they had 

made a significant effort between 1990 and 1993 to work with suppliers to 

reduce the amount of secondary and tertiary packaging sent to the com­

pany. The 0.618 mean score for the food industry was significantly 

different than the -0.082 chemical mean score (p=0.0001) and the 0.032 

electronic (p=0.0016) industry mean scores. The 0.473 mean score for 

companies reporting a solid waste management effort was significantly 

different (p=0 .0000) than the -0.500 mean score of companies reporting 

they do not have a solid waste management effort.

167Survey Question #11:

In the Iasi three years, my company made a 
significant effort to work with suppliers to reduce
the amount o f  secondary and tertiary packaging S A - A - N - D - S D
sent to my company.
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Survey question 19168 asked the company to identify how solid 

waste management efforts have modified relationships with suppliers and 

relationships with customers between 1990 and 1993. Responses were 

coded using "+1" for "helped us develop a closer working relationship," 

"0" for "no change," and "-1” for "kept us at an aim's length relationship." 

A chi-square comparison of the responses indicated a significant 

difference (p=0 .0000) for both customers and suppliers.

Sum m ary:
Reject hypothesis 3.6. There are differences in the purchasing relation­
ships between customers and suppliers due to packaging solid waste man­
agement efforts between 1990 and 1993.

Companies with a solid waste management effort were more likely to 
report working with suppliers to reduce the amount of inbound secondary 
and tertiary packaging.

Between 1990 and 1993 efforts to reduce solid waste have helped develop 
closer working relationships with suppliers and customers.

1 ̂ Survey Question #19:

How have efforts to  reduce solid waste over the Isa  three years modified your 
relationship?

W ith W ith
Suppliers Customers

o 0 Helped us develop a closer working relationship
0 0 Kept us at an arm's length relationship
o 0 No change
o 0 Not sure
0 0 Other (please specify)
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Hypothesis 4.5

The fifth hypothesis of the fourth research question investigates 

differences in the type of packaging material used in 1993 and 1996. 

Survey questions 15 and 16 were used to investigate if companies were 

redesigning packaging, increasing the number of reusable containers, or 

changing the type of packaging commodities over time.

Survey question 15^9 asked companies to identify the solid waste 

management efforts undertaken, or anticipated to be undertaken by the 

company.

The companies were asked to identify their efforts with suppliers. 

The percentage of responses indicating increasing the number of reusable 

containers went up from 37.7% for the time period between 1990 and 

1993 to 54.7% projected for the time period between 1993 and 1996

169survey Question #15:

Please identify the solid waste reduction efforts (or anticipated efforts) undertaken by 
your company:

W ith Suppliers 
Between Between 
90 & 93 93 & 96

o
o

o

o

o
o

o

0

W ith Customer 
Between Between 
90& 93 93 & 96

o
o

o

0

o
o

o

o

Reducing the amount o f 
packaging
Increasing the number o f  reusable 
containers
Redesigning packaging 
Working to better understand 
packaging needs 
Use o f outside consultants 
Other (please specify)
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which was a significant difference (p=0.023). The percentage of 

responses indicating the company had redesigned packaging increased 

from 50.9% for the time period between 1990 and 1993 to 68.6% 

projected for the time period between 1993 and 1996 which was a 

significant difference (p=0.0013).

The companies were also asked to identify their efforts with cus­

tomers. The percentage of responses indicating an increase in the number 

of reusable containers went from 32.1% for the time period between 1990 

and 1993 to 42.1% projected for the time period between 1993 and 1996 

which was not a significant difference (p=0.062) at the 95% confidence 

interval but may be interpreted as a significant difference at a 93.8% con­

fidence interval. The percentage of responses indicating the company had 

redesigned packaging with customers increased from 40.9% of the re­

sponses for the time period between 1990 and 1993 to 54.7% projected 

for the time period between 1993 and 1996 which was a significant differ­

ence (p=O.012).
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Survey question 16^0 asked companies to indicate the type of 

packaging material they utilized, or expect to utilize, in 1990, 1993, and 

1996. There were no significant changes in the type of packaging 

commodity used between any of the years. The most extreme change was 

in the use of plastic/rubber containers where the average use changed from 

13.8% of all packaging commodities in 1990 to 16.4% of all packaging 

commodities in 1996.

Summary:
Accept hypothesis 4.5. There are no differences in the type of packaging 
materials used in 1993 and 1996.

Companies will be utilizing the same type of packaging commodity in 
1996 as they did in 1990.

Once a commodity is specified to be best for packaging the product, pack­
aging redesign and reuse continues to utilize the same commodity for the 
package.

170Survey Question U16:

Please estimate the type o f packaging material utilized within your company:

Packaging Commodity 1990 1993 1996
Corrugated/Fiber Boxes % % %
Paper Sacks % % %
Plastic/Rubber containers % % %
Plastic Shrink Wrap % % %
Pallets % % %
Metal % % %
Composites % % %
Other % % %

TOTAL 100 % 100 % 100 %
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Hypothesis 4.6

The sixth hypothesis of the fourth research question is that there 

will be no differences in the purchasing relationships between customers 

and suppliers due to packaging solid waste management efforts in 1993 

and 1996. Survey questions 7 ,8,10, and 12 used a five point Likert scale 

to ask how solid waste management efforts influenced relationships 

between customers and suppliers. Questions 8, 10, and 12 did not have 

significant differences between industry means.

Survey question 7171 asked the company to indicate if the pro­

curement function plays a significant role in corporate solid waste man­

agement. The 1.038 mean score for companies reporting a solid waste 

management effort was significantly different (p=Q.064) than the 0.817 

mean score of companies reporting they do not have a solid waste 

management effort. The 1.200 mean response for the food industry was 

significantly different than the 0.821 mean response from the chemical 

industry.

Survey question 8172 asked the respondents to indicate if they felt 

it was the role of both the customer and the supplier to actively reduce the

171 Survey Question #7:

The procurement function plays a significant role
in corporate solid waste reduction. S A - A - N - D - S D

172survey Question #8:

It is the role o f  both customer and supplier to
actively reduce the solid waste stream. S A - A - N - D - S D
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solid waste stream. The 1.3842 mean score of all the responses was the 

highest mean of any of the Likert questions. The 1.469 mean score for 

companies reporting a solid waste management effort was significantly 

different (p=0.0056) than the 1.222 mean score of companies reporting 

they do not have a solid waste management effort. The food and beverage 

industry had the highest mean response.

Survey question 1 0 ^ 3  asked the companies to project if corporate 

solid waste management efforts would significantly influence relationships 

between customers and suppliers between 1993 and 1996. The 0.939 

mean score for companies reporting a solid waste management effort was 

significantly different (p=0.0001) than the 0.458 mean score of companies 

reporting they do not have a solid waste management effort.

Survey question 1 2 ^ 4  asked the companies if they would be 

making a significant effort to work with suppliers to reduce the amount of 

secondary and tertiary packaging between 1993 and 1996. The 1.084 

mean score for companies reporting a solid waste management effort was

1 ̂ Sm vey Question #10:

In the next three years, I expect corporate solid
waste reduction efforts will significantly influence S A - A - N - D - S D
relationships between customers and suppliers.

1 ̂ Survey Question #12:

In the next three years, I expect my company to 
make a significant effort to work with suppliers to
reduce the amount o f  secondary and tertiary S A - A - N - D - S D
packaging sent to my company.
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significantly different (p=0,0000) than the 0.278 mean score of companies 

reporting they do not have a solid waste management effort. The food and 

beverage industry had the highest mean response.

The result of the analysis of survey question 7, 8 , 10, and 12 leads 

to the rejection of hypothesis 4.6 that there will be no differences in the 

purchasing relationships between customers and suppliers due to 

packaging solid waste management efforts between 1993 and 1996.

Summary:
Reject hypothesis 4.6. Purchasing relationships between customers and 
suppliers will change between 1993 and 1996 due to packaging solid 
waste management efforts.

Between 1993 and 1996, companies with a solid waste management 
effort:

• Are more likely to believe procurement plays a significant role in solid 
waste management efforts.

• Are more likely to believe solid waste reduction is the role of both the 
customer and supplier.

• Are more likely to develop closer relationships with customers and 
suppliers.

• Are more likely to work with suppliers to reduce secondary and tertiary 
packaging.

Trends

Additional comparison of some of the survey questions offer in­

sights to the changing perception of solid waste management from 1990 to 

1996.
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Question asked companies to indicate if there had been a 

significant change in how the company considered solid waste issues in 

procurement decisions between 1990 and 1993. Question 2 asked 

companies to indicate if they felt there would be additional pressure be­

tween 1993 and 1996 to consider solid waste issues in the procurement 

decision. The mean score of 1.224 for question 2 was significantly dif­

ferent (p=0.0000) than the mean response o f0.730 for question 1.

Summary:
The amount of pressure to consider solid waste issues in procurement de­
cisions will increase from 1993 to 1996.

1 ̂ Survey Question #1:

In the last three years, there has been a significant 
change in how we consider solid waste issues in 
our procurement decisions.

Survey Question #2:

In the o£Xt three years, I expect additional 
pressure to consider solid waste issues in our 
procurement decisions.

S A - A - N - D - S D

S A - A - N - D - S D
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Question 4 ^ 6  asked companies to indicate if the amount of pack­

aging material used by a supplier was more important in the supplier se­

lection process in 1993 than it was in 1990. Question 5 asked companies 

to indicate if they felt the amount of packaging material would be more 

important in 1996 than it was in 1993. The mean score of 1.005 for ques­

tion 5 was significantly different (p=0.0000) than the mean response of

0.415 for question 4.

Summary:
The amount of packaging material used by a supplier will be more impor­
tant in the supplier selection process from 1993 to 1996 than it was from 
1990 to 1993.

176survey Question #4:

The amount o f  packaging material used by a
supplier is more important now in the supplier S A - A - N - D - S D
selection process than it was in 1990.

Survey Question US:

The amount o f packaging material used by a
supplier will be more important in 1996 in the S A - A - N - D - S D
supplier selection process than it is now.
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Question 9177 asked companies to indicate if solid waste man­

agement efforts have significantly influenced relationships between cus­

tomers and suppliers between 1990 and 1993. Question 10 asked 

companies to indicate if they felt solid waste management issues would 

significantly influence relationships between customers and suppliers be­

tween 1993 and 1996. The mean score of 0.770 for question 10 was 

significantly different (p=0.0000) than the mean response of 0.147 for 

question 9.

Summary:
Corporate solid waste management efforts will influence relationships be­
tween customers and suppliers more between 1993 and 1996 than they did 
between 1990 and 1993.

177survey Question #9:

In the Iasi three years, corporate solid waste
reduction efforts have significantly influenced S A - A - N - D - S D
relationships between customers and suppliers.

Survey Question #10:

In the next three years, I expect corporate solid
waste reduction efforts will significantly influence S A - A - N - D - S D  
relationships between customers and suppliers.
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Question 11178 asked companies to indicate if they had made a 

significant effort to work with suppliers to reduce the amount of secondary 

and tertiary packaging sent to the company between 1990 and 1993. 

Question 12 asked companies to indicate if they felt they would make a 

significant effort to reduce the amount of secondary and tertiary packaging 

sent to the company between 1993 and 1996. The mean score of 0.804 

for question 12 was significantly different (p=0.0000) than the mean 

response of 0.137 for question 11.

Summary:
Efforts to work with suppliers to reduce the amount of secondary and 
tertiary packaging will increase between 1993 and 1996.

The mean responses for the chemical and electronics industries 

were substantially lower than the mean responses for the food and bever­

age industry for questions 1, 4, 9, and 11. These questions dealt with the 

time period between 1990 and 1993. The food and beverage industry as a 

whole has been more active in packaging solid waste management efforts

^ S u rv e y  Question #11:

In the last three years, my company made a 
significant effort to work with suppliers to reduce
the amount o f secondary and tertiary packaging S A - A - N - D - S D
sent to my company.

Survey Question #12:

In the next three years, I expect my company to 
make a significant effort to work with suppliers to
reduce the amount o f secondary and tertiary S A - A - N - D - S D
packaging sent to my company.
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than the chemical and electronics industries. The mean responses for all 

industries were much similar for questions 1, 5, 10, and 12 suggesting the 

chemical and electronics industries will be much more active in their 

packaging solid waste management efforts in 1993 and 1996.

Summary:
The food and beverage industry has been more active in packaging solid 
waste management efforts between 1990 and 1993. The chemical and 
electronics industries will be much more active in their packaging solid 
waste management efforts between 1993 and 1996.

Other Findings

Question 13^^ asked companies to indicate how much more they 

would pay for packaging that could be reused two, five, and ten times 

compared to the cost of one-time use packaging. The results for all re­

sponses indicated companies would be willing to pay an average of 12% 

more for packaging material which could be reused two times, 29% more 

for packaging that could be reused five times, and 55.6% more for packag­

ing which could be reused ten times.

179survey Question #13:

Number o f times packaging

Please indicate how much more your 
company would be willing to pay for 
packaging which could be reused compared 
to one-time use packaging.

Two Five Ten
Times Times Times
<2X) <5X) (10X)

1 .... % % I %
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Separating the results by industry resulted in clear differences in the 

acceptability of reusable packaging. These findings were supported by 

unsolicited comments written by the respondents on the survey. Respon­

dents from the food and beverage industry indicated they would be willing 

to pay the smallest premium for reusable packaging. Many of the com­

ments from these respondents cited health and contamination concerns. 

Respondents from the chemical industry indicated they would be willing to 

pay the highest premium of any of the industry groups for reusable 

packaging. The mean responses from the electronics industry fell between 

the mean responses of the food and beverage industry and the chemical 

industry. Many of the comments from these respondents cited concerns of 

the presence of static electricity on reusable packaging.

Summary:
The chemical industry is more likely to pay a premium for reusable pack­
aging. The electronics and food and beverage industries are less likely to 
pay a premium for reusable packaging due to concerns about contamina­
tion on the packaging.

Summary of Mail Survey Results

The analysis of the mail survey as the questions relate to the re­

search hypotheses has been summarized in Table 23. The details of the 

analysis can be found in Appendix C.
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1. A significant number of respondents reported that they had an "on­

going" solid waste effort. The food and beverage industry and the 

chemical industry had significantly more respondents reporting an "on­

going" effort.

2. Integration of a solid waste reduction effort into procurement proce­

dures is not dependent on having a formal, documented effort.

3. Companies are more likely to share their solid waste reduction efforts 

with suppliers if the effort has been integrated into purchasing proce­

dures.

4. Companies are more likely to share their solid waste reduction efforts 

with suppliers if the solid waste reduction effort is formal and docu­

mented.

5. There was no significant difference between survey responses from 

participants with less than three years in their current position and re­

sponses from participants with three or more years in their current po­

sition..

6. The purchasing organizational structure has been modified to support 

solid waste management efforts in 1990 and 1993.

7. The skills required by purchasing to support packaging solid waste 

management efforts changed between 1990 and 1993.
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8. The purchasing "buy" decision has been influenced by packaging 

solid waste management efforts between 1990 and 1993.

9. There has been a significant change in how we consider solid waste 

issues in procurement decisions.

10. The amount of packaging material used by a supplier is considered by 

those companies with a solid waste management effort.

11. The amount of packaging material used by a supplier is more impor­

tant in 1993 than it was in 1990.

12. There has been no difference in the time it takes to make a sourcing 

decision which supports packaging solid waste efforts in 1990 and 

1993.

13. There has been a difference in the complexity of the sourcing 

decisions supporting packaging solid waste efforts between 1990 and 

1993.

14. There will continue to be changes to the purchasing organizational 

structure to support packaging solid waste management efforts 

between 1993 and 1996.
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15. There will be additional pressure to consider solid waste issues in 

procurement decisions. The amount of packaging material used by a 

supplier will be more important in 1996 than it was in 1993 for all 

companies in general and it will be more important to companies with 

solid waste management efforts than to those without solid waste 

management efforts.

16. There will be a difference in the time it takes to make a sourcing deci­

sion which supports packaging solid waste efforts between 1993 and 

1996. The difference in the sourcing time will affect companies 

regardless of whether they have a solid waste management effort.

17. There will be a difference in the complexity of sourcing decisions 

which support packaging solid waste efforts between 1993 and 1996. 

The difference in the sourcing complexity will affect companies 

regardless of whether they have a solid waste management effort.

18. Weight and volume of primary, secondary, and tertiary inbound and 

outbound packaging material was reduced between 1990 and 1993. 

There will continue to be improvements to weight and volume of pri­

mary, secondary, and tertiary inbound and outbound packaging mate­

rial between 1993 and 1996.
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19. Between 1990 and 1993, companies with a packaging solid waste 

management effort had greater reductions of the weight of primary 

packaging material received from suppliers than those companies 

without a solid waste management effort. A trend which likely will 

continue between 1993 and 1996.

20. There are no differences in the type of packaging material used in 

1993 and 1996.

21. There are differences in the purchasing relationships between custom­

ers and suppliers due to packaging solid waste management efforts 

between 1990 and 1993.

22. Companies with a solid waste management effort were more likely to 

report working with suppliers to reduce the amount of inbound secon­

dary and tertiary packaging.

23. Between 1990 and 1993 efforts to reduce solid waste have helped de­

velop closer working relationships with suppliers and customers.

24. There are no differences in the type of packaging materials used in 

1993 and 1996.

25. Companies will be utilizing the same type of packaging commodity in 

1996 as they did in 1990. Once a commodity is specified to be best 

for packaging the product, packaging redesign and reuse continues to 

utilize the same commodity for the package.
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26. Purchasing relationships between customers and suppliers will change 

between 1993 and 1996 due to packaging solid waste management ef­

forts.

27. The amount of pressure to consider solid waste issues in procurement 

decisions will increase from 1993 to 1996.

28. The amount of packaging material used by a supplier will be more im­

portant in the supplier selection process from 1993 to 1996 than it 

was from 1990 to 1993.

29. Corporate solid waste management efforts will influence relationships 

between customers and suppliers more between 1993 and 1996 than 

they did between 1990 and 1993.

30. Efforts to work with suppliers to reduce the amount of secondary and 

tertiary packaging will increase between 1993 and 1996.

31. Between 1993 and 1996, companies with a solid waste management 

effort:

• Are more likely to believe procurement plays a significant role in 

solid waste management efforts.

• Are more likely to believe solid waste reduction is the role of both 

the customer and supplier.
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• Are more likely to develop closer relationships with customers and 

suppliers.

• Are more likely to work with suppliers to reduce secondary and 

tertiary packaging.

32.The food and beverage industry has been more active in packaging 

solid waste management efforts between 1990 and 1993. The chemical 

and electronics industries will be much more active in their packaging 

solid waste management efforts between 1993 and 1996.

33.The chemical industry is more likely to pay a premium for reusable 

packaging. The electronics and food and beverage industries are less 

likely to pay a premium for reusable packaging due to concerns about 

contamination on the packaging.
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Reject

Reject

Reject

Accept

Reject

Table 23

Summary of Hypothesis Acceptance or Rejection

Hypothesis

1.1 There are no differences in the purchasing organizational 
structure to support packaging solid waste management 
efforts in 1990 and 1993.

.2 There are no differences in the skills required by pur­
chasing to support packaging solid waste management 
efforts in 1990 and 1993.

.3 There are no differences in the influence of packaging 
solid waste management efforts on the "buy" decision in 
1990 and 1993.

.4 There are no differences in the time it takes to make a 
sourcing decision which supports packaging solid waste 
management efforts and a sourcing decision which does 
not support packaging solid waste management efforts in 
1990 and 1993.

.5 There are no differences in the complexity of a sourcing 
decision supporting packaging solid waste management 
efforts and a sourcing decision which does not support 
packaging solid waste management efforts in 1990 and 
1993.
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Table 23 (Continued)

Hypothesis

Reject 2.1 There will be no differences in the purchasing organiza­
tional structure to support packaging solid waste man­
agement efforts in 1993 and 1996.

Reject 2.2 There will be no differences in the influence of packag­
ing solid waste management efforts on the "buy" 
decision in 1993 and 1996.

Reject 2.3 There will be no differences in the time it takes to make
a sourcing decision which supports packaging solid 
waste management efforts and a sourcing decision which 
does not support packaging solid waste management 
efforts in 1993 and 1996.

Reject 2.4 There will be no differences in the complexity of a
sourcing decision supporting packaging solid waste 
management efforts and a sourcing decision which does 
not support packaging solid waste management efforts in 
1993 and 1996.
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Reject

Reject

Reject

Reject

Accept

Reject

Hypothesis

3.1 There are no differences in the weight of inbound 
primary, secondary, and tertiary packaging used in 1990 
and 1993.

3.2 There are no differences in the volume of inbound 
primary, secondary, and tertiary packaging used in 1990 
and 1993.

3.3 There are no differences in the weight of outbound 
primary, secondary, and tertiary packaging used in 1990 
and 1993.

3.4 There are no differences in the volume of outbound 
primary, secondary, and tertiary packaging used in 1990 
and 1993.

3.5 There are no differences in the type of packaging 
material used in 1990 and 1993.

3.6 There are no differences in the purchasing relationships 
between customers and suppliers due to packaging solid 
waste management efforts in 1990 and 1993.
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Reject

Reject

Reject

Reject

Accept

Reject

Hypothesis

4.1 There will be no differences in the weight of inbound 
primary, secondary, and tertiary packaging used in 1993 
and 1996.

4.2 There will be no differences in the volume of inbound 
primary, secondary, and tertiary packaging used in 1993 
and 1996.

4.3 There will be no differences in the weight of outbound 
primary, secondary, and tertiary packaging used in 1993 
and 1996.

4.4 There will be no differences in the volume of outbound 
primary, secondary, and tertiary packaging used in 1993 
and 1996.

4.5 There will be no differences in the type of packaging 
material used in 1993 and 1996.

4.6 There will be no differences in the purchasing relation­
ships between customers and suppliers due to packaging 
solid waste management efforts in 1993 and 1996.
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STAGE TWO: CASE STUDIES

After the mail surveys were conducted, the second stage of the 

research methodology was conducted. The final question of the survey 

asked companies to indicate if they would be willing to participate further 

in a field case study. A total of thirty companies offered further involve­

ment, with 14 from the chemical industry, 9 from the electronics industry, 

and 7 from the food and beverage industry.

The thirty companies were grouped by geographic region in an 

attempt to minimize the amount of travel required to conduct the case 

studies. The list was reduced by selecting companies in the geographic 

areas around Boston, Philadelphia, and Raleigh-Durham. The initial plans 

of the researcher were to make all of the case studies on-site visits and to 

minimize travel costs, A summary of preliminary survey results was 

mailed with a cover letter to the companies selected. The cover letter was 

used as a reminder of their offer to participate in a field case study and 

indicated that the researcher would be calling on a specific date to discuss 

the details of a potential case study.

Each company was contacted by telephone and screened to deter­

mine if the case study would provide sufficient information beyond that of 

the mail survey. An outline of the case study process and potential visit 

dates were discussed. The screening process eliminated one electronics 

company and two food companies. One company suggested conducting a 

case study using the telephone and offered to send a package of docu­

ments prior to the case study. The researcher had previously been
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employed by the company and had sufficient confidence with using this 

method.

Two of the three food companies initially selected were eliminated 

during pre-screening. In an attempt to find a case study company in the 

food and beverage industry which was within close proximity to the 

researcher's location, the researcher contacted a packaging consultant who 

offered the names of client companies which might be willing to take part 

in a case study. The first company contacted was willing to participate.

One of the companies asked not to be identified by name. Each 

company case study has been coded as Company "A - G" to fulfill this 

request.

The case studies were used to investigate how companies have 

approached solid waste management efforts in the supply chain. The 

original research methodology proposed only four case studies to investi­

gate how companies handled the flow of packaging material into and out 

of the case study company. Seven case studies were actually conducted to 

ensure both the supplier and the customer portions of the supply chain 

were covered in the case studies.

The case studies ran in duration from a two hour telephone call 

using supporting documents which were mailed ahead of time to eight 

hours in duration. An interview protocol was utilized to guide the 

interviewer through each case study. A copy of the interview protocol is 

in Appendix D. After each case study was completed, a summary of the
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case study was written and a facsimile was sent to the case study contact 

person to review for correctness. A description of each company studied 

and the company approved case study write-up is in Appendix E.

The following represents multiple responses from case study interviews 

which identify common threads found during the case studies.

Solid Waste Motivations 

Question:
Why did your company start doing something about packaging solid 
waste?

Response Number 1:

We are motivated by the following:

1. Proposed legislation

2. Activities in the international arena

3. A few customers requesting action on our part

In future we expect:

• Some states will push for more legislation

• There will be an increased emphasis to reduce waste coming from:

• Customers as their landfill costs increase

• Suppliers as they wake up to the opportunities

• CONEG is moving toward a reasonable joint effort by working with 

industry
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Response Number 2:
As a chemical company, we are veiy much in the public eye. My com* 

pany publishes an annual environmental report to stockholders. In the past 

we have concentrated on air and water pollutants but have recently 

expanded the scope of our effort to solid waste reduction.

Response Number 3:

Our environmental efforts started in 1974 and incorporated customers and 

suppliers. It originated as a Distribution Competency Center to support 

distribution engineering and packaging engineering to lower costs.

Response Number 4:

Our solid waste reduction efforts started as a result of state reporting re* 

quirements. Any company generating more than two thousand pounds of 

any specific type of waste is required to provide a bi-annual report docu­

menting what we put into the solid waste stream and where it goes after 

we put it in. Our waste hauler must also file the report and get approval 

for the disposal of our waste. Our waste ended up being classified as 

"municipal-like” so we have been able to avoid costly.chemical analysis 

but we still must report bi-annually.

Response Number 5:

We started reducing our packaging as a means of reducing overall costs. 

The food industry is very cost competitive and any advantage which can 

be found will be taken advantage of. The positive impact to the environ­

ment and solid waste reduction for the company was a secondary benefit. 

The green movement came through our industry two or three years ago
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and was driven through the retail markets. We expect the movement to 

resurface and become more of a concern as more customers ask about it 

and government regulations require changes.

Response Number 6:

Our Swiss parent is a chemical company which is very environmentally 

conscious. Although our business is electronics, the same corporate 

ground rules hold. The desire to be a "green" company has permeated 

throughout the entire corporation. In addition, local landfill costs have 

more than doubled over the last three years. Finally, many of our 

customers are in the food industry and reduced packaging is sometimes a 

part of the specified requirements to do business with these companies.

Response Number 7:

Our efforts are driven through the manufacturing operations to meet our 

European market requirements. Also, our products are shipped by air, our 

air shipments cube out before they weight out, so we have economic rea­

sons to reduce packaging materials on all international shipments.

Lessons Learned:
The motivation to reduce packaging solid waste comes from many differ­
ent areas. The primaiy reasons cited include cost avoidance, government 
regulation, and company culture .
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Table 24

Motivations To Manage Solid Waste

________________ Primary Motivation^)______________
Cost Government Company Personal

Avoidance Regulations Culture Feelings

Chemical "A" X

Electronic HCH X X

Food/Beverage "E" X X

Food/Beverage "G" X
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Purchasing Operations 

Question:
What is the role of purchasing in the overall corporate packaging solid 
waste reduction effort?

Response Number 1:

Purchasing is involved as a part of the overall supply chain management 

group. We have centralized sourcing and de-centralized buying so it is 

our corporate purchasing operation that sets up the sources.

Response Number 2:

Purchasing acts as a facilitator to meet our corporate guidelines. They 

interact with our suppliers and solicit their involvement in the solid waste 

reduction effort. In a recent case, Purchasing was asked to come in to 

help resolve an environmental disposal issue with a supplier.

Response Number 3:

Purchasing operations are supported through a corporate packaging 

competency center. We establish centralized packaging and material 

handling specifications which are then implemented by purchasing at each 

site.
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Response Number 4:

Purchasing offers the natural link to suppliers and use of their programs. 

Specific purchasing departments have made solid waste reduction a part of 

the buyer performance plan.

Lessons Learned:
The role of Purchasing for the case study companies has been primarily 
supportive to implement centralized solid waste reduction efforts.

Setting Reduction Goals 

Question:
How did you determine your solid waste reduction goals?

Response Number 1:

We took the EPA proposed targets and doubled them.

Response Number 2:

A goal was set to reduce what ultimately goes into landfills by 50% by the 

year 2000 using 1991 as a base year. We set up interim reduction targets 

for 1995 and 1998 to help us stay on track. The measurement of the 

reduction is extremely difficult. We are taking into consideration every ef­

fort taken to reduce what ultimately goes into the landfill including efforts 

of reducing what comes into our company as well as tracking what 

happens to the packaging materials after they leave our company.
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Table 25

Centralization/Decentralization of Sourcing/Buying Activities

_______Sourcing_______  Buying______
Centralized Decentralized Centralized Decentralized

Chemical "A" X X

Chemical "B" X X

Electronic "C" X X

Electronic "D" X X

Food/Beverage "E" X X

Electronic " P  X X

Food/Beverage "G" X X
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Table 26

How Companies Set Solid Waste Reduction Goals

No Specific "Gut" Conservative Detailed
Goal Feel Estimate Analysis

Chemical "A" X

Chemical "B" X

Electronic "C" X

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X

Food/Beverage "G" X
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Response Number 3:

Efforts are determined and championed at each manufacturing plant. Pur* 

chasing does not have specific goals that they are trying to meet or trying 

to support. Our state government does suggest a voluntary reduction goal 

of 5% per year.

Response Number 4:

We are required by the state to provide a five year plan solid waste reduc­

tion plan and have it available on request. So far no one has requested it 

but we have started putting the plan into effect. As a part of our five year 

plan, our corporate committee created a corporate solid waste mission 

statement. We started conducting quarterly audits of the content of our 

solid waste by department early in 1992. We originally set "realistic but 

conservative" solid waste reduction goals for our five year reduction plan 

and were pleasantly surprised that we have dramatically exceeded our 

goals.

Response Number 5:

Our packaging consultant looked at 2000 Stock Keeping Units and 

initially selected 12 to install pilot packaging changes. After an overall 

analysis, the consultant recommendations essentially became our goals.

Response Number 6:

There are no specific, quantifiable corporate solid waste reduction goals. 

It is a part of our corporate culture.
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Lessons Learned:
Corporate solid waste reduction goals tend to be set with little hard 
analysis.

Involvement in the Supply Chain 

Question:
When setting up a program, how do you motivate the supplier/customer to 
come on board

Response Number 1:

Our solution involves the entire supply chain. If we cannot get our suppli­

ers and customers on-board, we find we have difficulties which we cannot 

overcome. We conducted meetings with our suppliers to analyze the 

amount of packaging material used to ship product to us and how we 

receive product resulting in a series of changes over time to reduce over­

packaging. As packaging was modified, each change (such as adding 

dividers, shrink wrapping, or using special glues) was added on its own 

merits and either increased the amount of packaging material shipped or 

complicated the potential of the packaging. The effort to reduce 

packaging material has been a joint effort and has been well received by 

suppliers.

We have been very responsive to requests from our customers to modify 

our packaging. Although our primary customers are the distributors and 

retail outlets that sell our products, we also solicit and act on the opinions 

of the final consumer.
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Response Number 2:

We are implementing an Alternate Sourcing program to increase the 

amount of competition in our supplier base. A side benefit is that we are 

now asking for more technical input from our suppliers earlier. The free 

market and increased competition is working to help achieve improve* 

ments. Suppliers realize they must be more involved in the overall opera­

tion to earn our business.

Response Number 3:

Due to the technical nature of our products, customers often communicate 

technical requirements and feedback directly to the manufacturing loca* 

tion. Occasionally special packaging is communicated directly to Ship­

ping as an order qualifier.

We have encouraged suppliers to take back as many pallets as they want 

regardless of the number they originally shipped to us. We have also 

found the suppliers are a good source of disposal information, if only we 

remember to ask.

We have a philosophy to be "the best customer to a shrinking number of 

suppliers." We try to work closely with our suppliers to make improve­

ments that are jointly beneficial. We have one case where we made a 

change to the packaging and the supplier ultimately made three additional 

improvements after we got the ball rolling.
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Response Number 4:

We are dependent on Marketing to go out and sell the program to our cus­

tomers. Unfortunately Marketing is not interested in doing this right now, 

though I expect it will be in the future. We considered utilizing a more ex­

pensive reusable container but backed off when our customers balked at 

the price increases we were going to pass on to them.

We have not considered inbound packaging.

Response Number 5:

We have the technical expertise through our Packaging Competency 

Center to provide the best packaging design for our inbound packaging 

from suppliers and for our outbound packaging to customers. They are 

accepting of our skill base.

Lessons Learned:
Case study companies are involving adjoining channel members to reduce 
packaging solid waste. The joint efforts allow for shared expertise and 
mutually agreeable improvements.
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Table 27

Involvement of Suppliers and Customers in Solid Waste Reduction Efforts

Effort With:
Supplier Internal Customer

Chemical "A" X X

Chemical ”B" X X X

Electronic "C" X X X

Electronic "D" X X

Food/Beverage "E" X X X

Electronic "F" X X X

Food/Beverage "G" X X
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Table 28

Purchasing Involvement in Solid Waste Reduction Efforts

Direct Support

Chemical "A" X

Chemical "B" X

Electronic "C" X

Electronic ”D" X

Food/Beverage "E" X

Electronic "F" X

Food/Beverage "G" X
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Purchasing Involvement 

Question:
Who in Purchasing is responsible for the packaging solid waste reduction 
effort?

Response Number 1:

The Manager of Packaging Purchasing has made it her responsibility for 

packaging solid waste efforts but it is not formally recognized within the 

organization chart. It is part of her subjective definition of what the 

department should be doing. The results are not formally reported to 

upper management as there is a general "lack of interest" by our execu­

tives which will not change unless there is a financial penalty or our 

customers start calling for waste reduction efforts. Neither is happening 

so this is perceived as just another thing to track.

Response Number 2:

Purchases are driven by corporate packaging guidelines. We have also set 

up a Corporate Environmentally Improved Packaging Program to support 

our corporate efforts. The program has set up guidelines and provides 

support to help lightweighting of packaging materials, expanding closed 

loop partnerships with customers and package suppliers, and registering 

qualifying packaging for German return systems.

Response Number 3:

It is the role of every buyer, as a part of our corporate culture, to be 

responsible for the environmental aspects of whatever they are buying.
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Response Number 4:

As a food producer, we have a Superintendent of Environmental Sanita­

tion who oversees solid waste reduction efforts. We also utilize a corpo­

rate committee to address the effort.

Response Number 5:

Solid waste reduction responsibility comes through the designs originating 

at the packaging competency center.

Response Number 6:

Due to severe manpower constraints we opted to have an outside consult­

ant work on packaging improvements.

Lessons Learned:
Purchasing plays a supportive role in solid waste reduction efforts.

Purchasing Skills 

Question:
Has the packaging solid waste reduction effort required new or unique 
procurement skills?

Response Number 1:

No special skills are required but Buyers must have a thorough knowledge 

of current legislation.
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Response Number 2:

We are focusing our training on the awareness of the issues, current regu­

latory issues/requirements, company policies/goals, what has been accom­

plished, and how the company benchmarks against other companies. We 

also need to develop leadership and team building skills.

Response Number 3:

We use an in-house consultant to provide support for solid waste reduc­

tion efforts and meeting EPA requirements. We need to develop our 

purchasing skills to become technically competent so we know what 

questions to ask and to be able to correctly and effectively assess the 

responses.

Response Number 4:

Due to manpower constraints, we chose to utilize a packaging consultant 

who has the expertise and the time to spend improving our packaging so 

we can spend our time working on other activities. It has been money 

well spent as we have achieved significant cost savings.

Lessons Learned:
All companies agreed there is a need for awareness of the issues, an 
understanding of current and projected environmental legislation affecting 
the company, and current corporate efforts.
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Table 29

Purchasing Skills Needed To Support Solid Waste Reduction Efforts

Personal Outsourced 
Awareness Skills Consultant

Chemical "A" X

Chemical "B" X X

Electronic "C" X X

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X X X

Food/Beverage "G" X X

"Awareness" includes current and projected legislative 
rulings and knowledge of corporate efforts.

"Personal Skills" cited include developing leadership and 
team building skills.

"Outsourcing" included using an in-house consultant or a 
third-party consultant
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Table 30

How Purchasing Supports Solid Waste Reduction Efforts

Competency Environmental
Center or Packaging Council or

Consultant Group Committee

Chemical "A" X

Chemical "B" X X X

Electronic "C" X X X

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X X

Food/Beverage "G" X
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Table 31

How Purchasing Is Involved With Customers

Share In- Integrated
Avoid formation Solution

Chemical "A" X

Chemical "B" X X

Electronic "C" X X

Electronic "D" X

Food/Beverage "E" X

Electronic "FM X X

Food/Beverage "G" X X

Track
Customer

Effort

X
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Organizational Changes 

Question:
What organizational changes have taken place within Purchasing to ac­
commodate packaging solid waste management efforts.

Response Number 1:

We set up a centralized corporate packaging competency center.

Response Number 2:

Our packaging group is a sister group to Purchasing in Materials Manage­

ment. It was a natural development to link the two together in Packaging 

Purchasing but did not occur as a result of efforts to reduce solid waste.

Response Number 3:

Up until two and half years ago we only had a single person to handle 

corporate purchasing. We now have three people and they can spend 

more time doing the up front work. We were under time and manpower 

constraints and tended to source in a haphazard manner. We are now 

starting an Alternate Sourcing program to increase supplier competition as 

a means to reduce overall costs. More effort up front will pay off in the 

long run. We expect to continue growing and so we now pay a consultant 

an annual retainer to work on packaging reduction.

Response Number 4:

Purchasing utilizes an environmental "council team" of buyers, engineers, 

and support personnel to address environmental issues.
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Lessons Learned:
Case study companies have not reorganized as a result of solid waste 
reduction efforts but often seek assistance from other functions within the 
company. Purchasing is frequently represented on corporate environ­
mental committees.

Involvement with Customers 

Question:
How does Purchasing get involved in reducing packaging material which 
ultimately will go to your customers?

Response Number 1:

Purchasing operations are supported through a corporate packaging com­

petency center. We establish centralized packaging and material handling 

specifications which are then implemented by purchasing at each site.

Response Number 2:

Our consultant considers the entire supply chain in his analysis and 

involves the customer in any changes.

Response Number 3:

A recent success in our overall packaging scheme was the implementation 

of reusable packaging coming from our supplier which we then use to ship 

our final product. We designed inbound packaging specifications and 

determined an acceptable source of the packaging material for our supplier
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to use. After they ship the shell of our product, we can reuse the packag­

ing to ship the final product to our customer.

Response Number 4:

We do not get involved with our customer’s disposal of packaging material 

because we are concerned the customer would ask us to foot the bill for 

disposal. We do offer a realistic list of disposal options for our customers 

to pursue.

Lessons Learned:
Case study companies generally integrate customers in packaging solid 
waste reduction effort.

Measuring Reduction Efforts 

Question:
How are the Purchasing solid waste reduction efforts measured?

Response Number 1:

We have tried to track outbound packaging but have found it to be too 

difficult to collect meaningful data. We do not really know what the 

overall effect is to switch to an IBC in terms of how much packaging 

waste is reduced. The same holds for recycled/reused pallets. Subse­

quently we have not been very successful in our business cases.
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Response Number 2:

Since this is part of our corporate culture we do not have formal measure­

ments in place.

Response Number 3:

There are no specific purchasing measurements as it is a part of our corpo­

rate culture.

Response Number 4:

Our purchasing efforts are not measured. We have a problem identifying 

how much of supplier overhead is packaging related.

Response Number 5:

We are currently developing an executable computer file to facilitate the 

reporting process. Each location currently manually collects the data and 

reports it for compilation.

Response Number 6:

Our initial measurement efforts are focused on reducing what we send out 

to our customers. We will shortly begin precisely measuring what comes 

in terms the quantity and recycled content of the materials. Our reduction 

effort will be based on estimates of what came into our company in 1991. 

We are also trying to project and incorporate the recycled content level 

our packaging suppliers can expect to offer us in 1995 and 2000.
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Table 32

How Solid Waste Reduction Efforts Are Measured

No Manual Computerized
Tracking Tracking Tracking

Chemical "A" X

Chemical "B" X X

Electronic "C" X X

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X

Food/Beverage "G" X
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Table 33

How Sourcing Complexity Has Changed

Less One Time More 
Complex Hit Complex

Chemical "A" X

Chemical "B" X

Electronic "C" X

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X

Food/Beverage "G" X
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We are developing an internal reporting system to understand the flow of 

packaging material and the sources of reusable materials. We are also 

trying to expand the scope of the measurement program to determine what 

happens to the material after it goes to the customer.

Lessons Learned:
Measurement and tracking of reduction efforts is very difficult. Case 
study companies reported problems determining what to use as the base, 
what to measure, and how to effectively measure changes.

Sourcing Complexity 

Question:
How has packaging solid waste reduction impacted the complexity of your 
sourcing decision?

Response Number 1:

Our relationships with our suppliers and our customers have become 

closer over the years due to many factors including our joint efforts on 

environmental issues. We see it as very important to have a close working 

relationship with your suppliers to achieve the desired reductions. Our 

long tenm efforts include reducing our supplier base from 900 suppliers to 

200 suppliers over the next 18 months so we can have closer working 

relationships with fewer suppliers.
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Response Number 2:

We have a philosophy to be "the best customer to a shrinking number of 

suppliers." We tiy to work closely with our suppliers to make improve­

ments that are jointly beneficial.

Response Number 3:

Our packaging competency center has simplified the purchasing effort. 

Response Number 4:

Our sourcing activities have intentionally become more complex as a 

result of our Alternate Sourcing program. We are intentionally adding 

suppliers as a means of achieving competitive cost reductions and we are 

asking them for more technical information.

Response Number 5:

We have been reducing our supplier base as part of our overall Deming 

approach to business but our reduction efforts have not been waste driven.

Lessons Learned:
Case study companies report working closer with their suppliers.
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Reduction Efforts 

Question:
What alternatives have been explored to reduce packaging solid waste? 

Response Number 1:

The packaging competency center investigates all aspects of packaging re­

duction, reuse, and recycling opportunities. We also have an annual inter­

nal packaging competition to encourage corporate locations to improve 

their packaging efforts.

Response Number 2:

We are trying to incorporate the 3R's (Reduce, Recycle, and Reuse) plus a 

4th "R" to buy recycled materials whenever possible. Our efforts include 

lightweighting, using self-destructing packaging, removing heavy metals, 

utilizing bulk or semi-bulk shipments, promoting reuse through develop­

ment of a returnable packaging system, working on design modifications 

for recyclability and developing customer/supplier relationships.

Our initial efforts involve working with our thirty top customers. These 

customers represent 50% of the total volume of packaging material used 

by the company. Our pilot program hopes to determine the scope and 

magnitude of the reduction task, determine return channel needs, and 

identify potential leverage points to help achieve our reduction goals.
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Response Number 3:

We have found local suppliers are more likely to take back packaging 

material, primarily because they use their own trucking which helps 

support our effort to source locally.

We have a standing request to our printer to notify us when it becomes 

economically feasible to print on recycled paper.

Since we ship to the European markets, we realize we must be prepared to 

pay for the return of the vinyl binder used to hold product documentation. 

We are looking for alternatives such as using a hard paper cover or ship­

ping the documentation using a software diskette.

Response Number 4:

We have been able to use our own internal trucking network to reuse card­

board within our own company. We reuse conugated packaging approxi­

mately 11 times. We also utilize reusable plastic anti-static containers. 

Our dedicated truck visits each plant twice a week so we have a closed 

operating loop.

Our design process includes a step where a steering committee reviews the 

design to "confirm the environmental impact...and to address and resolve 

any [environmental] issues."
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Response Number 5:

Our consultant considers the effect of all types of packaging changes from 

a total cost perspective. The analysis considers the impact to packaging, 

transportation, and warehousing costs.

Response Number 6:

There are limited alternatives which have been explored. As a matter of 

practice, we lightweight our drums whenever possible although we have 

had some customers request a heavier container for business reasons.

We have looked into reuse and refill of IBC containers. A return mecha­

nism is lacking so high return freight costs eliminate consideration of this 

practice.

We look to third parties for development of solutions. We might consider 

refilling containers if the return mechanism were there but generally we do 

nothing else other than to support and promote outside solutions.

Response Number 7:

Sometimes our alternatives are resolved through simple economics. We 

had a case where the closest company willing to accept a specific waste 

material for retromanufacturing was located 1,400 miles away. It was not 

economically feasible to accumulate the amount of material required to 

economically ship to this company. Even when we had accumulated 

enough material, the transportation cost to send the material costs 

approximately $1,900 for 15 tons. Our alternative is to landfill the mate­
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rial at an equivalent cost of $975. Unless we have a closer outlet to ship 

this material, our best economical solution is to landfill the waste.

Lessons Learned:
There are a number of reduction possibilities available but few companies 
are willing go out and develop the infrastructure to support more solutions.

The overriding factor in considering alternatives is the total cost including 
unit price and disposal costs..

Companies are more likely to avoid bring material into the company. 
Recycling is also popular, largely because of high visibility.
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Table 34

Corporate Solid Waste Reduction Efforts

Use
Reduce Reuse Recycle Recycled

Chemical "A" X X

Chemical "B" X X X X

Electronic "C" X X X X

Electronic "D" X X X

Food/Beverage "E" X X

Electronic "F" X X X X

Food/Beverage "G" X X X
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Business Cases 

Question:
Have any recent business cases been conducted which involve packaging 
or solid waste reduction efforts?

Response Number 1:

Our consultant utilizes an optimization program to identify a number of 

scenarios which we can follow. Each scenario trades off the relationships 

of each component in the distribution channel, the design mode, arrange­

ment patterns used, appropriate case counts, the amount of necessary 

slack (length and width), allowable vertical dimensions, pallet patterns and 

effective strength for various options (such as use of an interlocking 

pattern or a combination of a column plus shrink wrap), opportunities for 

alternative packaging (such as use of a slip sheet instead of a pallet), 

allowable pallet overhang, allowable stack height throughout the entire 

distribution channel, appropriate use of dividers, and optimal utilization of 

flaps and comers to add strength to the packaging.

Response Number 2:

Other than our initial reduction goal, we are trying to get a handle on the 

measurements so we can develop meaningful business cases to guide our 

decisions.

Response Number 3:

Measurement of improvement comes from tracking the reduction in waste 

disposal costs. Solid waste removal costs $0.0325 per pound and alterna­

tive removal cost of pre-sorted commodities runs $0.01 per pound. While
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the audit determines we can do a better job of sorting out our waste, we 

have reduced our annual solid waste removal costs by $1,778. We were 

surprised to discover that when we used a cost per pound metric, the most 

expensive component of our finished product is the packaging material.

Response Number 4:

Consideration of potential alternatives originated when someone tried to 

justify buying a baling machine to bale our conugated. Someone sug­

gested we look for reuse or reduction alternatives so we wouldn't need the 

baler.

Response Number 5:

We have not conducted a formal business case for our recycling program 

but I know the disposal cost for sorted papers and glass is about half of 

the cost to dispose of unsorted waste.

Response Number 6:

Our environmental decisions are not always financially driven as we have 

a corporate philosophy of wellness and greenness that pervades the 

decision making process.

Response Number 7:

Our business cases have been failures because we are not able to effec­

tively incorporate meaningful cost improvements of proposed changes.
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Lessons Learned:
The use of business cases are subject to the availability of valid data and 
whether they are encouraged by the corporate culture.

Difference From Other Companies or Industries 

Question:
Do you feel your industry or company is different from others in address­
ing packaging solid waste?

Response Number 1:

Comparing the chemical industry with Food/Beverage and Electronics, I 

would say the other industries are doing more because they are consumer 

products and there is a greater emphasis in the consumer products area. 

Besides, all legislation seems to be targeting consumer packaging.

Response Number 2:

A number of our suppliers have indicated this is the first time solid waste 

reduction has been mentioned to them by an (electronics) customer 

indicating to us that we are out in front of the effort, at least with regard to 

the other companies utilizing the same suppliers.

Response Number 3:

We are very open with our customers and suppliers by providing extensive 

documentation for their own improvements. It is not unusual that we have 

far more information that they do.
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Table 35

Formality of Solid Waste Management Business Cases

Formal Informal

Chemical "A" X

Chemical "B" X

Electronic ”C" X

Electronic "D" X

Food/Beverage ”E" X

Electronic "F" X

Food/Beverage "G" X
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Lessons Learned:
Corporate solid waste reduction efforts are in their infancy.

What Companies Would Have Done Differently 

Question:
What would you do differently if you could do it over again?

Response Number 1:

I would consider dedicating more time to this area. It is difficult to do on a 

proactive basis because you are waiting for others to come up with solu­

tions and there is a general lack of emphasis. When we get into a reactive 

fire fighting mode the issue will get far more attention.

Response Number 2:

Given the cost effective success of our efforts, we should have considered 

working on solid waste reduction long before we were required to do so 

by the state government.

Response Number 3:

In hindsight, we should have gone out to the universities with strong pack­

aging programs and hired a full time employee. The cost savings have 

been significant and would have easily paid for the burdened salary; plus 

we probably could use the employee for other activities as well as we 

continue to grow.
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Table 36

What Companies Would Have Done Differently To Manage Solid Waste

Started
Earlier

Properly
Staffed

Better Supplier 
Selection

Chemical "A" X

Chemical "B” X

Electronic "C"

Electronic "D" X

Food/Beverage "E" X

Electronic "F" X X

Food/Beverage "G” X X
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Response Number 4:

We would have acted sooner and selected more suppliers that are moving 

in the same environmental direction as we are.

Lessons Learned:
Most of the case study companies indicated they wished they had started 
their efforts sooner. Other comments suggest heightened awareness 
would have helped guide some of the earlier decisions on staffing and sup­
plier selection.

Summary of Case Studies

The case studies offered insights to the variety of approaches to

packaging solid waste management efforts. The common findings include:

1. The motivation to reduce packaging solid waste comes from many 

different areas. The primary reasons cited include cost avoidance, 

government regulation, and company culture.

2. The role of Purchasing for the case study companies has been primarily 

supportive to implement centralized solid waste reduction efforts.

3. Corporate solid waste reduction goals tend to be set with little hard 

analysis.

4. Case study companies are involving adjoining channel members to 

reduce packaging solid waste. The joint efforts allow for shared 

expertise and mutually agreeable improvements.
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5. Purchasing is playing primarily a supportive role in solid waste reduc­

tion efforts.

6. All companies agreed there is a need for awareness of the issues, an 

understanding of current and projected environmental legislation affect­

ing the company, and current corporate efforts.

7. Case study companies have not reorganized as a result of solid waste 

reduction efforts but often seek assistance from other functions within 

the company. Purchasing is frequently represented on corporate envi­

ronmental committees.

8. Case study companies generally integrate customers in packaging solid 

waste reduction effort.

9. Measurement and tracking of reduction efforts is very difficult. Case 

study companies reported problems determining what to use as the 

base, what to measure, and how to effectively measure changes.

10.Case study companies report working closer with their suppliers.

11.There are a number of reduction possibilities available but few 

companies are willing go out and develop the infrastructure to support 

more solutions.

The overriding factor in considering alternatives is the total cost.
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Companies are more likely to avoid bring material into the company. 

Recycling is also popular, largely because of high visibility.

12.The use of business cases are subject to the availability of valid data 

and whether they are encouraged by the corporate culture.

13.Corporate solid waste reduction efforts are in their infancy.

14.Most of the case study companies indicated they wished they bad 

started their efforts sooner. Other comments suggest heightened 

awareness would have helped guide some of the earlier decisions on 

staffing and supplier selection.

Summary

Chapter Four has presented the results of the research project. The 

purchasing organization has been affected by corporate solid waste efforts 

and the research suggests* there will be a greater awareness and more 

corporations will be addressing solid waste issues between 1993 and 

1996. The research determined that corporate solid waste reduction 

efforts involve multiple members of the supply chain and indicates the 

members of the supply chain will be working closer together in the future. 

Chapter Five presents the conclusions drawn from these results.
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CHAPTER V 

CONCLUSIONS

Introduction

This chapter will summarize how the research was conducted. It 

will develop conclusions from the information gathered from the mail sur­

veys and the case studies. Suggestions will be made to improve the re­

search methodology. Implications of the research conclusions will be 

offered. Opportunities for future research using this research as a base 

will be suggested.

Summary of Research

The research investigated how corporate solid waste management 

efforts affected purchasing operations, both internally and across the sup­

ply chain between 1990 and 1993 and projected changes between 1993 

and 1996.

The research involved a two-stage methodology involving a ques­

tionnaire survey mailed to participants and case studies.

235
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The survey was designed to provide multiple questions for testing 

each research hypothesis. The survey was pre-tested through faculty 

review and six personal industry interviews for content validity, ease of 

understanding, and the ability of the executives to answer the questions. 

The survey participants were a subset of purchasing executives from the 

membership list of the National Association of Purchasing Management. 

The target survey group for the research involved industries that are high 

tonnage users of packaging material, namely the chemical, electronics, and 

food and beverage industries. A pre-calling campaign was conducted to 

obtain the executive's commitment to complete the survey netting an 

overall response rate of 52.7%.

The survey data was compiled and analyzed using t-tests and chi- 

squared tests. The data analysis compared means for companies with a 

solid waste management effort against the means of companies without a 

solid waste management effort. The analysis also compared survey means 

identifying what had occurred between 1990 and 1993 against projected 

changes between 1993 and 1996.

The second stage of this research involved case study investigations 

to examine approaches in implementing and maintaining the following 

solid waste management efforts;
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1. Respondent company works with supplier to reduce incoming pri­
mary, secondary and tertiary packaging material.

2. Respondent company reduces primary, secondary, and tertiary 
packaging material used internally through alternative packaging, 
reusable containers, and challenging the need for packaging.

3. Respondent company reduces the amount of outgoing primary, sec­
ondary, and tertiary packaging material used to meet the request of 
customers.

Participants of the case studies were identified by the surveys from 

the first stage and screened with preliminary interviews to ensure the case 

study would offer insights to a unique set of issues or implementation 

environments. Seven case studies were conducted. Each case study was 

summarized and compiled with the other case studies to identify com­

monalities and differences.

Research Conclusions

Common conclusions from the surveys and the case studies were 

combined together to derive the following conclusions:

General

A significant number of respondents reported that they had an "on­

going" solid waste effort. The food and beverage industry and the chemi­

cal industry had significantly more respondents reporting an "on-going" 

effort.



www.manaraa.com

238

The food and beverage industry was more active in packaging solid 

waste management efforts between 1990 and 1993. The chemical and 

electronics industries are projecting they will be much more active in their 

packaging solid waste management efforts between 1993 and 1996.

Conclusion:
Packaging solid waste management efforts will continue to grow. On an 
industry basis, the electronics and chemical industries lag behind the food 
and beverage industry but will have a higher level of effort between 1993 
and 1996.

Motivation

Motivation to reduce packaging solid waste comes from many dif­

ferent areas. Primary reasons cited included cost avoidance, government 

regulation, and company culture. Factors promoting further emphasis in 

solid waste management efforts include increasing disposal costs, increas­

ing solid waste legislation, improved infrastructure supporting alternative 

solutions to landfill disposal, and increasing demands from customers.

Conclusion:
Packaging solid waste management will become more important to com­
panies between 1993 and 1996 as they become more aware of the issues, 
costs, and opportunities from internal and external sources.
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Alternatives

There are a number of alternative solid waste management options 

available including reduction of packaging material, reusable containers, 

and recycling material for retromanufacturing. The overriding factor in 

considering the alternatives is total cost.

All case study companies had recycling efforts in place. Recycling 

is popular as an initial effort due to high visibility to employees, custom­

ers, and visitors, ease of implementation, and the availability of an infra­

structure supporting company efforts.

All of the case study companies were trying to reduce the amount of 

material coming into the company.

Conclusion:
There are a number of alternatives available for solid waste management. 
The overriding factor in considering the alternatives is total cost. Compa­
nies are most likely to avoid bring material into the company.

Goals and Measurement

The case studies and written comments penciled into the margins of 

the survey indicated corporate solid waste management goals tend to be 

set with little hard analysis and are often based on a conservative "gut" 

feel.
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Case study companies indicated measurement and tracking of re­

duction efforts are very difficult. They reported problems determining 

what to use as the base, what to measure, and how to effectively measure 

changes.

Inclusion of the solid waste management effort in a business case is 

subject to the availability of valid data and whether they are encouraged 

by the corporate culture.

Conclusion:
Solid waste management goals are typically set with little hard analysis. 
Accurate measurement of change is difficult. Inclusion of solid waste 
management efforts into company business cases is subject to valid and 
meaningful data.

Sharing Efforts with Suppliers

Companies with a formal, documented solid waste management 

effort were more likely to share their effort with suppliers. Companies 

who have integrated the solid waste management effort into procurement 

procedures are also more likely to share their effort with suppliers. Inte­

gration of a solid waste management effort into procurement procedures is 

not dependent on having a formal, documented effort.

Conclusion:
Companies that have a formal, documented solid waste management effort 
and have integrated the effort into their purchasing procedures are more 
likely to involve suppliers in the solid waste management effort.
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Organizational Changes

A significant number of organizational changes were made to the 

procurement function between 1990 and 1993 to address solid waste man­

agement. There will continue to be changes to the purchasing organiza­

tional structure to support packaging solid waste management efforts be­

tween 1993 and 1996.

Organizational changes included modifying the job scope of a pre­

vious position or creating a special job assignment, making solid waste 

management a part of management responsibility, and modifying the mis­

sion of a department. The survey and the case studies both indicated that 

purchasing primarily plays a supportive role in solid waste management 

efforts. Organizational changes have been made in the context of assisting 

corporate efforts.

Fifty-nine percent of the companies reporting they did not have a 

solid waste management effort in 1993 indicated they expected to make 

purchasing organizational changes by 1996.

Conclusion:
Purchasing will continue to modify its organizational structure to play a 
supportive role in corporate solid waste management efforts.

Skill Requirements

Skills required by purchasing to support packaging solid waste 

management efforts changed between 1990 and 1993. Case study com­

panies suggested these skills include an awareness of the issues, an
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understanding of current and projected environmental legislation affecting 

the company, and awareness of current corporate efforts.

Conclusion:
Purchasing personnel supporting solid waste management efforts should 
receive training that provides awareness of solid waste issues and how 
they affect the corporate business activities.

Reusable Packaging

The chemical industry is more likely to pay a premium for reusable 

packaging. The food and beverage and the electronics industries are less 

likely to pay a premium for reusable packaging due to concerns about 

contaminated packaging.

Conclusion:
Concerns of packaging contamination will reduce the likelihood of a com­
pany reusing packaging material.

Influence on the "Buy" Decision

The purchasing "buy" decision has been influenced by packaging 

solid waste management efforts between 1990 and 1993. The amount of 

packaging material used by a supplier is part of the "buy" decision by 

companies with a solid waste management effort. It is not a major crite­

rion in the supplier selection process but it has become more important be­

tween 1990 and 1993. Purchasing executives surveyed indicate it will 

increase in importance between 1993 and 1996 for most companies.
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Supplier solid waste management efforts are more important to companies 

with their own solid waste management efforts.

Conclusion:
The importance of a supplier's solid waste management effort will con­
tinue to increase as part of the purchasing "buy" decision.

Differences in the Type of Packaging Material Used

Companies will be utilizing the same type of packaging commodity 

in 1996 as they did in 1990. There were no significant changes in the type 

of packaging materials used between 1990 and 1993 or projected between 

1993 and 1996. Once a commodity is specified to be best for packaging 

the product, packaging improvements such as redesign and using reusable 

containers will continue to utilize the same commodity for the package.

Companies reporting they had a solid waste management effort in­

creased the number of reusable containers used with customers and sup­

pliers between 1990 and 1993. Purchasing executives surveyed projected 

they will continue to increase the number of reusable containers between 

1993 and 1996.

Packaging redesign was a popular method used to reduce the 

amount of packaging material between 1990 and 1993. Case study com­

panies indicated solid waste reductions resulting from packaging redesign 

are a secondary benefit to the overall cost reduction benefits derived from 

improving and reducing packaging design. Purchasing executives sur­
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veyed projected a continued effort in packaging redesign between 1993 

and 1996.

Conclusion:
Companies will be utilizing the same type of packaging commodities in 
1996 as they did in 1990. Changes will emphasize reusable containers 
and packaging redesign for the benefit of overall cost reduction.

Differences in Packaging Characteristics

There was a consistent reduction of packaging weight and volume 

for primary, secondary, and tertiary packaging between 1990 and 1993. 

The reductions are projected to continue for both packaging weight and 

volume for primary, secondary, and tertiary packaging between 1993 and 

1996. The greatest reduction will come from inbound primary packaging.

Between 1990 and 1993, companies with a packaging solid waste 

management effort had greater reductions of the weight of primary pack­

aging material received from suppliers than those companies without a 

solid waste management effort. Purchasing executives surveyed projected 

this trend will continue between 1993 and 1996.

Conclusion:
Reduction of primary, secondary, and tertiary packaging weight and vol­
ume will continue between 1993 and 1996. The greatest improvement 
will come from inbound primary packaging.
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Time to Make A Sourcing Decision

There was no difference in the time it took to make a sourcing de- 

cision which supported packaging solid waste efforts in 1990 and 1993.

Purchasing executives surveyed projected it would take longer to 

make a sourcing decision supporting packaging solid waste efforts 

between 1993 and 1996. The increase in the time to make a sourcing 

decision will affect companies regardless of whether they have a solid 

waste management effort.

Conclusion:
The time required to make a sourcing decision which supports packaging 
solid waste management efforts will increase between 1993 and 1996 and 
will affect all companies in the supply chain.

Complexity of Sourcing Decision

Sourcing decisions supporting packaging solid waste management 

efforts increased in complexity between 1990 and 1993. Solid waste 

management efforts have added another variable to be considered when 

making a sourcing decision.

Purchasing executives surveyed projected sourcing decisions sup* 

porting packaging solid waste management efforts will continue to in­

crease in complexity between 1993 and 1996. There will be greater em­

phasis on solid waste management in the sourcing decision as it becomes 

further integrated throughout the supply chain.
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Conclusion:
Solid waste management efforts have added another variable to be consid­
ered when making a sourcing decision. The integration of solid waste 
management throughout the supply chain will increase sourcing complex- 
ity.

Involving Contiguous Members of the Supply Chain

Few companies are willing to spend the time and effort to develop 

an infrastructure to support more solid waste management solutions. 

Companies are more likely to avoid bring material into the company by 

working with contiguous channel members. Joint efforts typically result in 

shared expertise and mutually acceptable improvements. A high percent­

age of the purchasing executives surveyed felt solid waste management is 

the role of both the customer and suppliers to actively reduce the solid 

waste stream.

Between 1990 and 1993 companies with an on-going solid waste 

management effort were more likely to work with suppliers to reduce the 

amount of inbound secondary and tertiary packaging. Purchasing execu­

tives from these companies projected they would continue the effort be­

tween 1993 and 1996, were more likely to agree that procurement plays a 

significant role in solid waste management efforts, that solid waste man­

agement is the role of both the customer and supplier, and were more 

likely to develop closer relationships with customers and suppliers to re­

duce solid waste in the channel.
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A majority of all the purchasing executives surveyed indicated they 

expected efforts to reduce the amount of secondary and tertiary packaging 

with suppliers would increase between 1993 and 1996.

Most of the case study companies indicated they wished they had 

started their efforts earlier. One case study company commented that 

earlier heightened awareness would have helped guide some of the earlier 

decisions on staffing and supplier selection. Case study companies 

proclaiming themselves "behind" in their solid waste management efforts 

typically had efforts only involving their customers and had not expanded 

the effort to their own suppliers.

Conclusion:
Purchasing executives feel it is the role of both the customer and the sup­
plier to reduce solid waste in the channel. The customer usually initiates 
the solid waste management effort. Companies with solid waste manage­
ment efforts typically work with both their customers and suppliers to re­
duce sold waste.

Customer and Supplier Relationships

There has been an overall trend for companies to shift from a trans­

actional business perspective to a relational business perspective between 

customers and suppliers. Efforts to manage solid waste between 1990 and 

1993 has helped developed closer working relationships between custom­

ers and suppliers. Purchasing executives surveyed projected corporate 

solid waste management efforts will influence relationships between cus­

tomers and suppliers more between 1993 and 1996 than they did between 

1990 and 1993.
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Companies are more likely to share their solid waste management 

efforts with suppliers if the effort has been integrated into purchasing 

procedures or if the solid waste management effort is formal and docu­

mented. Solid waste reduction efforts must extend throughout the supply 

chain to be effective. Sharing corporate solid waste reduction efforts with 

suppliers and customers offers a synergistic result and reduces sub- 

optimization.

Conclusion:
Corporate solid waste management efforts have influenced relationships 
between customers and suppliers between 1990 and 1993 and are pro­
jected to have a greater influence on relationships between 1993 and 1996

Other Conclusions from the Case Studies 

The case studies provided the following additional information:

1. Most of the case study companies indicated increased legislation will 

help industry continue their solid waste management efforts and en­

courage them to do even more. Most projected government legislation 

will increase in the future.

2. Few case study companies indicated they felt it was their responsibility 

to develop end markets but all companies agreed that an increase in the 

number of end markets would help their solid waste management ef­

forts.
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Table 37

Summary of Acceptance/Rejection of Hypotheses H u  through Hj 5

Hypothesis

Reject 1.1 There are no differences in the purchasing organizational
structure to support packaging solid waste management 
efforts in 1990 and 1993.

Reject 1.2 There are no differences in the skills required by pur­
chasing to support packaging solid waste management 
efforts in 1990 and 1993.

Reject 1.3 There are no differences in the influence of packaging
solid waste management efforts on the "buy** decision in 
1990 and 1993.

Accept 1.4 There are no differences in the time it takes to make a
sourcing decision which supports packaging solid waste 
management efforts and a sourcing decision which does 
not support packaging solid waste management efforts in 
1990 and 1993.

Reject 1.5 There are no differences in the complexity of a sourcing
decision supporting packaging solid waste management 
efforts and a sourcing decision which does not support 
packaging solid waste management efforts in 1990 and 
1993.
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Table 38

Summary of Acceptance/Rejection of Hypotheses H2 .] through H2. 4

Hypothesis

Reject 2.1 There will be no differences in the purchasing organiza­
tional structure to support packaging solid waste man­
agement efforts in 1993 and 1996.

Reject 2.2 There will be no differences in the influence of packag­
ing solid waste management efforts on the "buy" 
decision in 1993 and 1996.

Reject 2.3 There will be no differences in the time it takes to make
a sourcing decision which supports packaging solid 
waste management efforts and a sourcing decision which 
does not support packaging solid waste management 
efforts in 1993 and 1996.

Reject 2.4 There will be no differences in the complexity of a
sourcing decision supporting packaging solid waste 
management efforts and a sourcing decision which does 
not support packaging solid waste management efforts in 
1993 and 1996.
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Table 39

Summaiy of Acceptance/Rejection of Hypotheses H3.1 through H3 6

Hypothesis

Reject 3.1 There are no differences in the weight of inbound
primary, secondary, and tertiary packaging used in 1990 
and 1993.

Reject 3.2 There are no differences in the volume of inbound
primary, secondary, and tertiary packaging used in 1990 
and 1993.

Reject 3.3 There are no differences in the weight of outbound
primary, secondary, and tertiary packaging used in 1990 
and 1993.

Reject 3.4 There are no differences in the volume of outbound
primary, secondary, and tertiary packaging used in 1990 
and 1993.

Accept 3.5 There are no differences in the type of packaging
material used in 1990 and 1993.

Reject 3.6 There are no differences in the purchasing relationships 
between customers and suppliers due to packaging solid 
waste management efforts in 1990 and 1993,
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Table 40

Summary of Acceptance/Rejection of Hypotheses H4 1  through H4 6

Hypothesis

Reject 4.1 There will be no differences in the weight of inbound
primary, secondary, and tertiary packaging used in 1993 
and 1996.

Reject 4.2 There will be no differences in the volume of inbound
primary, secondary, and tertiary packaging used in 1993 
and 1996.

Reject 4.3 There will be no differences in the weight of outbound
primary, secondary, and tertiary packaging used in 1993 
and 1996.

Reject 4.4 There will be no differences in the volume of outbound
primary, secondary, and tertiary packaging used in 1993 
and 1996,

Accept 4.5 There will be no differences in the type of packaging
material used in 1993 and 1996.

Reject 4.6 There will be no differences in the purchasing relation­
ships between customers and suppliers due to packaging 
solid waste management efforts in 1993 and 1996.
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3. Suppliers are a part of the problem and also part of the solution.

4. Life cycle costing is generally not used by companies due to its high 

cost.

Research Methodology Conclusions

One of the advantages of completing a dissertation is that it helps to 

develop research skills. The dissertation is usually the largest individual 

research project attempted by the new researcher and should be used as a 

hand's on training experience to help learn what will and will not work in 

research. This section identifies some of the hand's on lessons learned 

from conducting this research.

Pre-Calling Effectiveness

Contacting potential survey respondents to gain a verbal commit­

ment to complete a written survey before the survey was mailed achieved 

a 52.7% response rate. The decision to make the extra effort was made to 

reduce the risk of a low response rate. The time and effort spent on a doc­

toral dissertation is such that one wants to reduce as much risk as possible, 

even at additional time and expense. The lesson learned is that one must 

consider the tradeoff between an increased response rate and additional 

time and expense in the research methodology.
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Timing When to Conduct the Research

Approval of the dissertation proposal was received at the beginning 

of summer. Preliminary calling and survey mailing started in June. One 

very important lesson learned was the timing of the survey instrument. 

Many of the preliminary telephone calls uncovered conflicts between the 

planned mailing date of the survey and planned vacation of the executive 

asked to fill out the survey. Every effort was made to mail the survey to 

coincide with availability of the executive. A survey mailing campaign 

conducted during Autumn, Winter, or Spring may have improved the re­

sponse rate.

Mail Room Turnaround

The turnaround time of the campus mail room was longer than ex­

pected. This lesson suggests the importance of understanding the overall 

process of activities that can affect the research process. Project man­

agement emphasized timing which were controllable internally by the 

researcher and should have included more consideration of external un­

controllable factors such as mail room turnaround or summer vacation 

schedules.

Use of Phonemail Technology

The use of phonemail resulted in an unexpected efficiency in the re­

search process. It likely reduced the number of callbacks required during 

the preliminary calling stage. The lesson learned is that technology may 

play an important role in improving the efficiency of research. Used cor­

rectly, technology such as phonemail may allow the researcher to conduct 

such activities as preliminary calling at a lower expense using less time.
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Case Study Fallout Rate

There were nineteen companies that offered to participate in case 

studies. The list was reduced based on industry grouping and geographi­

cal location. The researcher was concerned that more companies would 

be qualified for case study than research funding could support. A number 

of companies from the list were eliminated during the pre-screening stage 

due to the amount of involvement required of the case study or a consen­

sus between the researcher and the company that the company was not 

actively doing anything in the area of solid waste management. Hindsight 

suggests the researcher was too quick in paring down the initial list and 

inflexible in how a case study can be conducted. The lesson teamed is 

that one should not be too quick in reducing the number of potential case 

study companies.

The initial methodology was to conduct on-site case studies and 

was accomplished with five of the seven case study companies. The 

researcher chose to conduct a telephone case study with one company for 

which he had previously worked because he was very familiar with the 

operations of the company and felt that complete questioning could still be 

accomplished. The success of the telephone case study prompted the 

researcher to conduct another telephone case study that also resulted in a 

complete series of questioning. The lesson learned is that the researcher 

could have successfully conducted a greater number of telephone case 

studies.
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Summary

The hand's on lessons learned in this research will hopefully serve 

to improve the researchers techniques and methodologies when conduct 

research in the future. Each new piece of research will likely provide 

additional hand's on lessons.

Implications

The conclusions from the research provide a basis to project the 

future direction of solid waste management and how it will affect com­

panies and its purchasing organizations.

Social pressures and corporate awareness of solid waste issues will in­
crease between 1993 and 1996 forcing more companies to actively man­
age solid waste.

The data from the survey indicated companies are expecting the 

emphasis on solid waste management to increase between 1993 and 1996. 

Companies that are not presently active in addressing the solid waste is­

sues will experience increasing pressure to participate from key customers 

and suppliers.

Companies should proactively identify and track government solid waste 
reduction legislation that may affect operations throughout the supply 
chain.
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Solid waste legislation is a dynamic process. If solid waste legis­

lation continues to increase as it has in the past, companies must proac­

tively identify and track governmental legislation on a national, state, 

county, or local basis. Those companies operating internationally must 

also consider current and potential legislation in all the countries in which 

they operate. Solid waste management efforts span the supply chain so an 

effort must be made to understand how the legislation will affect the op­

erations of the company, customers, and suppliers.

Increasing disposal costs will economically stimulate the development of 
reverse logistics channels.

The research in this study indicated that the overriding influence in 

solid waste management is cost. Waste disposal costs are expected to 

continue to increase as they have in the past. Companies will seek alter­

native disposal methods to further reduce their solid waste output. Previ­

ously uneconomical alternatives may become economically justified. The 

reverse logistics infrastructure will evolve through increased demand and 

economic justification.

Increased participation in recycling will flood the reuse commodity mar­
kets with additional materials and commodity prices will continue to drop.

Waste disposal costs are projected to increase. Companies will in­

itially implement traditional recycling programs to reduce their waste 

stream. Company recycling programs are highly visible and easy to set up 

within the operational structure of the company. Recycling results in
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Increased Supply and Static Demand Reduces Commodity Prices
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reduced disposal costs because the sale of the collected material covers 

part of the return logistics costs.

The effect of increased recycling will be to increase the supply of 

recyclable material entering an already overburdened reuse market that 

has a relatively fixed demand. The result will be a right hand shift of the 

equilibrium point on the supply and demand curve as shown in Figure 

Twelve that will result in dropping commodity prices.

There will be an increase in the growth of third parties supporting packag­
ing solid waste management efforts.

Solid waste management is expected to receive more corporate 

emphasis between 1993 and 1996. Disposal costs are expected to in­

crease and commodity prices are expected to decrease. There will be 

fewer easy alternatives to solid waste management and the increased 

awareness will raise expectations beyond implementation of a recycling 

plan. Companies will look to the outside for help in solid waste manage­

ment. The number of third party facilitators will increase to provide ex­

pertise in areas such as packaging redesign and optimization and offer 

specialized solid waste logistical services. The third parties will survive 

as long as they can offer solid waste management expertise and services at 

a lower cost than companies would pay in-house.

The long term life of a company's solid waste management effort is de­
pendent on valid measurement.
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Solid waste management goals tend to be unscientific and meas­

urements of change imprecise. Lack of precision may be overlooked in a 

scenario when the topic is timely and a company is rushing to satisfy the 

issues. Over the long run, the affect of the solid waste management effort 

must be measurable in financial terms. A measurement system should be 

developed which effectively measures change, identifies leverage points, 

and quantifies the changes in financial terms to substantiate that the effort 

supports corporate financial objectives.

Life cycle costing will not be utilized for packaging material until the cost 
to conduct a study decreases or the ramifications for not conducting a 
study increases.

Case study companies that have considered conducting a life cycle 

cost study on packaging material did not do so due to the high cost and 

low pay back. A life cycle costing study identifies the total cost of the an 

item through the item's entire life. The nature of packaging material is 

such that possession and visibility changes hands many times in its lifetime 

that complicates and increases the cost of a life cycle costing study. A 

company will not conduct a life cycle costing study of packaging material 

unless the cost to conduct a study can be reduced. Companies would 

conduct a life cycle costing study of packaging material if they are re­

quired to by law and penalties were assessed for not conducting the study.

Solid waste management efforts must be effectively communicated to 
employees, suppliers, and customers.
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The trends projected by purchasing executives indicated companies 

would continue to expand their solid waste management efforts with 

contiguous members of the supply chain. Formal documentation of the 

solid waste management effort and integration into purchasing procedures 

was also important in supporting the expansion. Successful management 

of the supply chain will require clear understanding of goals and objec­

tives by all participants

Suppliers of packaging material should focus on improving how their 
commodity can be more efficiently and effectively used.

Purchasing executives projected there would not be a great deal of 

change between packaging commodities between 1993 and 1996. Once a 

packaging commodity has been specified to be best for packaging a prod­

uct, companies tend to maintain using the packaging commodity. Im­

provements to packaging materials between 1993 and 1996 have been 

projected to emphasize increased use of reusable containers and optimiz­

ing the design of the packaging. Suppliers of packaging material should 

emphasize assisting customers in accomplishing these changes with their 

packaging material.

As the awareness of solid waste issues increases, more suppliers and cus­
tomers will involve contiguous members of the supply chain to reduce 
packaging solid waste. More companies will initiate solid waste manage­
ment efforts.
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Purchasing executives projected an expansion in the solid waste 

management efforts to include more suppliers and customers. Case study 

companies that indicated they were behind in their efforts to implement a 

solid waste management effort typically had efforts only involving their 

customers suggesting the companies became involved in solid waste 

management to satisfy their customers. The expansion of solid waste 

management efforts throughout the supply chain will result in more com­

panies initiating a solid waste management effort to satisfy their custom­

ers.

How a company manages its solid waste will become another variable in 
the membership criteria to be a part of a customer's shrinking supplier 
base.

The expansion of solid waste management efforts throughout the 

supply chain will increase the importance of how well a company manages 

its own solid waste. A successful solid waste management effort will 

require the purchasing organization to maintain a base of suppliers who 

can successfully manage their own solid waste and minimize the amount 

of material they send to their customers.

Many customers are reducing their supplier base. Successful solid 

waste management may become perceived as a competitive advantage for 

a company to be considered for retention or addition to a customer's sup­

plier base.
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Characteristics of a Best Practice Company

The following describes the characteristics of a best practice 

company. It is a combination of corporate solid waste reduction efforts 

involving the purchasing function. It should be used as a normative guide 

for developing a corporate solid waste reduction effort which draws on the 

supply chain management abilities of the purchasing function.

1. On-going program which is always improving - Best practice 

corporate solid waste reduction efforts are the result of a committed, 

dynamic, on-going effort which continually seeks additional 

opportunities for improvement. The reduction effort is a part of the 

company culture and is included in the performance plans of 

purchasing personnel.

2. All business decisions consider solid waste reduction issues - 

Corporate business cases identify the affect a decision may have on 

corporate solid waste reduction efforts. Decisions are made which 

consider the complete life cycle of a product or program and how it 

will impact the solid waste reduction effort.

3. Goals are well defined and measured - Best practice companies have 

clearly defined their goals and identified how they will implement 

their solid waste reduction effort. These goals have been integrated 

into purchasing procedures. Each goal has at least one key 

measurement and the results are tracked over time.



www.manaraa.com

264

4. Addresses all 4 R's - A complete corporate solid waste reduction 

effort will seek improvement through many different approaches. 

Recycling is a low cost, high visibility program but is only part of the 

solution. Best practice also seeks to incorporate source reduction, 

process and product redesign, reusability, and the procurement of 

recycled materials.

5. Help to develop the infrastructure - Many solid waste reduction 

efforts require a strong infrastructure to maintain an on-going effort. 

The lack of a strong infrastructure, such as a return channel, limits 

many potential corporate solid waste reduction efforts. Best practice 

seeks to assist in developing the infrastructure. Support may include 

working on the initial design of the return channel, offering financial 

support or investment, utilizing the return channel and acting as a 

conduit to initialize channel start-up and use by customers and 

suppliers.

6. Active in industry group - Many industries are working together to 

jointly address the lack of the infrastructure and help guide legislative 

efforts. Best practice companies are actively involved in these 

groups, choosing to address and shape the issues before solutions 

become mandated.

7. Integrated with contiguous suppliers and customers - Corporate solid 

waste reduction efforts are more effective if they are integrated into 

the supply chain. Efforts typically begin with actively working with 

key customers. The best practice companies utilize the abilities of
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their purchasing function to extend their effort to suppliers as well as 

customers.

8. Education - Best practice companies educate their purchasing 

personnel about solid waste related issues. The education addresses 

how current solid waste issues affect the company, identify corporate 

goals and programs to reduce solid waste, and update current legal 

changes. The education extends throughout the company and also 

includes key customers and suppliers.

9. Included in the quotation process - The purchasing function includes 

corporate solid waste reduction efforts in request for quotations sent 

to potential suppliers. Supplier bids must address how their bid 

supports the corporate solid waste reduction effort.

10. Included in feedback to suppliers - Periodic supplier feedback 

includes an awareness of how the supplier is supporting the corporate 

solid waste reduction effort. The review helps to identify potential 

improvements which may be implemented by the supplier to help 

support the corporate effort.

Future Research

This dissertation has attempted to answer four research questions in 

order to contribute to knowledge in the Held of logistics. In doing so, the 

research has also attempted to identify other relevant questions concerning
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solid waste management. The scope of the research was intentionally 

limited to packaging material and the food and beverage, electronics, and 

chemical industries in order to make the task manageable within the 

context of a doctoral dissertation. Future research may consider probing 

more closely into specific areas uncovered during the dissertation research 

or expanding the scope of the research into broader areas.

Expanding the Scope

The scope of the research could be extended beyond the limitations 

of this study. The research could address the all waste management 

efforts, the perspective of the chief executive officer, consider an 

international perspective, investigate the retail industry, develop a 

longitudinal study of corporate solid waste awareness and legal 

developments, investigate the complete supply chain, explore reduce, 

reuse, and recycle in greater detail.

Address All Waste Reduction Efforts

This study addressed only packaging and solid waste management. 

There are many other forms of waste reduction efforts which should be 

investigated including airborne and fluid waste. There are additional 

components of the solid waste stream which could also be investigated 

including the handling of hazardous waste, bio-degradable materials, and 

non-biodegradable materials. There may be parallels to the issues 

addressed in this study and there will be additional unique issues which 

should be addressed. This study may offer insights to some of the issues 

in these other areas.
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CEO Perspective

This study addressed only the affect corporate solid waste reduction 

activities have on the purchasing function. Additional research could be 

conducted from a CEO perspective to address how solid waste reduction 

efforts affect other functional areas within a company. Strategic issues 

should be investigated to identify how far should a company go in 

reducing solid waste and how to detennine the return on investment for a 

solid waste reduction program.

International Perspective

This study only studied domestic companies. Solid waste reduction 

efforts are not limited to only domestic companies. It may be argued that 

companies in other countries such as Germany are much further along than 

most U.S. companies when it comes to reducing solid waste. Additional 

research should address waste management on an international scale. It 

may also be argued that we are operating in a global economy and must 

also address solid waste considerations of the countries of our trading 

partners.

Investigate the Retail Industry

The dissertation research included purchasing executives from the 

food and beverage, chemical, and electronics industries. These industries 

were chosen because they use the greatest annual tonnage of packaging 

material. These industries do not always include the end consumer of the 

product as their contiguous customer. Further research should address the 

retail industry to extend the scope of the research to the end consumer 

portion of the supply chain. The research could address many of the same
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types of questions of the dissertation study but would have a different 

emphasis of a retail customer instead of an industrial customer. Retailers 

may be able to provide an important additional link in the supply chain 

bridging to the end consumer.

Longitudinal Study of Coiporate Solid Waste Awareness

A longitudinal study may be conducted which tracks the develop­

ment of corporate solid waste awareness over time which would include 

how the awareness of solid waste issues developed and the motivational 

forces behind them starting as early as Carson's 1962 publication of Silent 

Spring. The end result would include a graphic timeline of public events 

and corporate actions correlating to changing awareness of solid waste 

issue. Understanding how corporations are motivated and develop 

awareness of solid waste issues may provide insights into how awareness 

will continue to develop in the future. It may also identify which variables 

have and have not been considered as industry has increased its awareness 

of solid waste issues.

Investigate a Complete Supply Chain

The methodology of the dissertation addressed three specific indus­

tries. An alternative approach is to analyze how a complete supply chain 

addresses solid waste management and would involve studying customers 

and suppliers of a principle company to understand how their relationships 

are affected by solid waste management efforts across the supply chain. 

The research should follow key packaging components from their origin at 

suppliers through the principle company to customers. The study would 

include all the members of the infrastructure who are involved with the
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Recycling Recycling efforts by companies likely will provide

the most empirical information for additional re­

search. Recycling tends to be one of the first solid 

waste management activities a company undertakes. 

The logistical ramifications can be investigated to 

provide a perspective of what is being done and 

identifying key infrastructure to facilitate recycling of 

specific commodities.

Probing Closer

Lessons From the Food Industry

The survey findings indicated the food and beverage industry has 

been one of the forerunners in solid waste management. Additional case 

study research may be conducted to further understand what has worked 

and what has not worked in the food and beverage industry. Much of 

what can be learned in the food and beverage industry is transferable to 

other industries. Key areas to investigate include identifying improve­

ments that offered the greatest gain, understanding how solid waste man­

agement was implemented, and determining how the efforts are measured 

and tracked.

Development of Effectiveness Scale

Companies that have implemented solid waste management efforts 

should have a basis on which to grade their effort relative to other solid 

waste management efforts. A grading scheme may be compiled which 

awards points for various activities including organizational changes,
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involvement with customers and suppliers, reduction of the weight and 

volume of packaging materials, awareness education, period of time they 

have had a solid waste management effort, if their effort is shared with 

suppliers, formalized and documented, or integrated into their purchasing 

procedures, and development of measurement and tracking capabilities. 

Information from the survey used for this dissertation may be utilized as an 

initial base to identify which companies currently have a solid waste man­

agement effort. A preliminary grading system could be developed and 

sent to a preliminary subset of companies for completion. The results can 

be correlated with the survey responses to collaborate and confirm grading 

to provide a test as to whether the response is reasonable relative to other 

responses. After modification, the grading system should be sent to 

another subset of companies for confirmation. The final result will be a 

field tested grading system that provides an indication of how the 

company is doing relative to other companies.

Identify Proper Measurements

A shortcoming uncovered during the case study portion of the dis­

sertation suggested companies are having a difficult time determining what 

should be measured and how best to measure it. Many solid waste man­

agement goals are set in a non-scientific manner with uncertain or impre­

cise measurement variables.

A research contribution would be to determine how companies are 

setting solid waste management goals and how they are measuring the 

changes. The research would seek to answer questions such as:
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1. Should the solid waste management effort be based on volume or 

weight reduction?

2. At what point do you put a stake in the ground to begin your meas­

urement process?

3. Can and should the measurement base be retroactive to an earlier 

date?

4. How much of the supply chain should be included in the measure­

ments?

5. Is a computerized measuring system more effective and worth the 

additional cost?

6 . At what point does it become economically justified to seek alter­

native methods of solid waste disposal?

The companies that indicated they had a solid waste management 

effort could be surveyed to probe how they address the above questions.

Summary

There are many opportunities for future research in the area of solid 

waste management. The research conducted for this dissertation can 

provide a good basis for many of the proposed projects by identifying 

which companies are currently addressing solid waste management.
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Summary

This research addressed the affect of corporate solid waste 

management on the purchasing function from an internal and external 

perspective. This research offers insight into industrial practice and theory 

in five areas:

1. Solid Waste Effort Design

The research identifies how solid waste management policy 

have influenced purchasing operations, how corporate efforts to re­

duce solid waste have changed over the last three years, and how 

they will change over the next three years. Understanding how 

corporate solid waste reduce efforts affect the purchasing function 

will aid in designing an on-going corporate solid waste reduction 

plan.

2. Understanding Changes to the "Buy'' Decision

This research examined how corporate solid waste manage­

ment has influenced the "buy" decision by determining how 

decision factors have been modified over time and how they will 

influence the "buy" decision in the future. The research suggests 

leverage points within the purchasing "buy" decision where solid 

waste reduction with suppliers can best be implemented. 

Understanding how the "buy" decision will change will also serve 

as a guide for training purchasing personnel.
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3. Changing Roles and Responsibilities of Purchasing

This research examined the effects corporate solid waste 

management efforts have had on functional relationships of 

purchasing within the firm. It offers insights into the changing roles 

and responsibilities of the purchasing function, skill requirements 

and resource requirements over the last three years and projected 

for the next three years. The research may be used to help guide the 

direction of the purchasing function in the future.

4. Changing Relationships Between Customers and Suppliers

This research examines if corporate solid waste management 

efforts between customers and suppliers have altered relationships 

by changing the requirements or expectations of the channel 

members over the last three years and projected changes over the 

next three years. The findings may be used to design a corporate 

solid waste reduction plan which effectively utilizes the ability of 

purchasing to manage the supply chain and involve key suppliers.

5. Lessons Learned From the Successful Industrial Practice

This research examines "successful practices" from industry. 

It examined what went right and what the companies would do 

differently in solid waste management efforts. The knowledge 

gathered was used to develop a prescriptive model of what the 

purchasing function of a best practice company does to support 

corporate solid waste reduction effort. Identification of how a best 

practice company reduces solid waste can be used as a guide for
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companies which would like to begin or advance their solid waste 

reduction effort.

A summary of the answers to the research questions as determined 

through the surveys and case studies are found below:

Research Question 1

Corporate purchasing practices with respect to packaging materials 

changed in response to efforts to reduce solid waste generation within the 

company:

1. By modifying the organizational structure of purchasing

2. By requiring additional or unique procurement skills

3. By influencing the "buy" decision

4. By increasing the complexity of sourcing decisions

Research Question 2

Corporate purchasing practices with respect to packaging 

materials will change within the next three years to respond to efforts to 

reduce solid waste generation within the company:

1. By continuing to modify the organizational structure for purchasing

2. By continuing to influence the "buy" decision

3. By increasing the time it takes to make a sourcing decisions

4. By increasing the complexity of sourcing decisions
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Research Question 3

Corporate purchasing practices with respect to packaging materials 

changed in response to efforts to reduce solid waste generation throughout 

the supply chain:

1. By reducing the volume and weight of packaging material utilized 

between parties.

2. By helping to develop closer working relationships between cus­

tomers and suppliers.

Research Question 4

Corporate purchasing practices with respect to packaging materials 

will change in response to efforts to reduce solid waste generation 

throughout the supply chain:

1. By continuing to reduce weight and volume of packaging material 

utilized between parties.

2. By further helping to develop closer working relationships between 

customers and suppliers.
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Within the context of the research, the following definitions will be 
utilized:

Corporate Environmental Policy - that portion of corporate strategic 

policy which outlines how environmental issues are considered in the op­

erational and tactical activities of the corporation.

Green Marketing - the practice of incorporating environmental topics 

such as recyclability, product labeling, biodegradable packaging, reusable 

containers, non-polluting products, and other "environmentally friendly" 

issues, into the marketing efforts such as packaging, advertising, and new 

product development of the firm. (Reverse Logistics. Council of Logistics 

Management, 1992, p. A2)

Lightweighting - Reducing the weight of packaging material, ofien 

through the use of composite materials or improved technology, by making 

the packaging medium thinner. "The average 16-ounce non-refillable 

bottle weight just over 9 ounces in 1984; by 1987 the weight had been 

shaved to just over 7 ounces, and the downward trend is continuing." (E. 

Joseph Stilwell, R. Claire Canty, Peter W. Kopf, and Anthony M. 

Montrone, Packaging for the Environment: & Partnership for Progress. 

New York, AMACOM, 1991, p. 59)

Operational Planning - The day-to-day planning to achieve more imme­

diate goals. (Strategic Planning for Logistics. Council of Logistics Man­

agement, 1992. p. Al)
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Packaging - "The tool that protects and contains goods so that the envi­

ronmental impact of our consumption is minimized." (E. Joseph S til well, 

R. Claire Canty, Peter W. Kopf, and Anthony M. Montrone, Packaging 

for the Environment: A Partnership for Progress. New York, AMACOM, 

1991, p. 6)

Primary Packaging - Packaging material which contains the final product 

such as beverage can or bottle.

Recyclable - Material that have useful physical or chemical properties 

after serving their original purpose and can be reused or remanufactured 

into additional products. (Office Recycling Handbook. Environmental 

Protection Agency, Region III, February 1991).

Recycled • A process through which materials that might otherwise be 

wasted are collected and processed for conversion (retromanufacturing) 

into new products that otherwise would have been made with virgin mate­

rials. Products do not have to contain 100% recycled materials to be 

called "recycled." (Plastics Packaging and the Environment - A Glossary 

of Terms. Council on Plastics and Packaging in the Environment, 

Washington, DC.)

Reduction - Changing the amount of packaging material required through 

redesign of the packaging container, use of alternative technologies, or 

alternate materials.
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Reuse - Using materials in their original form following their initial 

processing such as the reuse of plastic scraps after molding operations. 

Sometimes called "recirculation."

Secondary Packaging • Packaging material used to consolidate product 

enclosed in primary packaging units to facilitate transportability such as 

beverage six pack plastic rings or cardboard container.

Strategic Planning - The process of identifying the long-term goals of the 

entity (where we want to be) and the broad steps necessary to achieve 

these goals over a long-term horizon (how to get there), incorporating the 

concerns and future expectations of the major stakeholders. (Strategic 

Planning for Logistics. Council of Logistics Management, 1992. p. A2)

Supply Chain - The flow of goods throughout the distribution channel 

from supplier to the ultimate consumer.

Tactical Planning - The intermediate planning greater than one year, 

often a three-year horizon. The tactical plans have specific action items to 

achieve more intermediate goals, which lead to the strategic objectives. 

(Strategic Planning for Logistics. Council of Logistics Management, 1992. 

p. A2)
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Tertiary Packaging - Packaging material used to consolidate secondary 

packaging units to facilitate transportability such as beverage case or 

pallet. This includes the shipping container and all additional internal 

dunnage materials if any. (Environmentally Responsible Packaging 

Handbook. Draft Report, Herndon, VA: Institute of Packaging Pro­

fessionals, October 16,1991.)

Waste Reduction - Reducing the amount or type of waste generated, 

sometimes used synonymously with source reduction. (Decision-Makers 

Guide & Solid Waste Management. EPA/530-SW-89-072. Environmental 

Protection Agency, November 1989.)

Waste Stream - The flow of materials which will result in disposal within 

the short term.
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Academic Faculty of Marketing 1775 College Road

Columbia, OH 43210-1399
Phone 614-292-8506

Dear Sir (or Madam):

I am writing to ask for your assistance in an important research project that is being 
undertaken here at The Ohio State University. The purpose o f  the study is to 
determine the impact o f  corporate solid waste reduction efforts on Purchasing 
operations, specifically in reducing the amount o f  packaging material entering the 
corporate waste stream. The study is sponsored by the National Association o f Pur* 
chasing Management (NAPM) as a doctoral grant and the results will be published in 
the journals and the trade press.

Ted Farris, the doctoral student conducting this study, will be contacting you by 
telephone shortly to ask for your cooperation in this study. We are hopeful that you 
can take 10 minutes to fill out a short mail questionnaire that trill not only assist Ted in 
his research, but will help identify "best practice" in the purchasing field.

To thank you for your participation, we will be happy to send you an executive 
summary o f  the survey results for your industry g n a t la  the release o f  the findings. 
Your individual response will be held in the strictest confidence and no respondent or 
company will be identified.

We thank you in advance for your assistance.

Sincerely.

Bernard J. La Londe
Mason Professor o f  Transportation and Logistics
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A ssoc ia tion  of 
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602/752-NAPM (7S2-C27E) 
Fsctrfni* 602/752-7690

2055 E m  C*m*nnai Crfc» 
PoB OfliC* Box 22160 
T*mp*. Anton* #5265-2160 
USA

J u n e  1993

Tha e n c lo s e d  q u e s t i o n n a i r e  l a  b e in g  u a a d  t o  c o l l a c t  d a t a  f o r  t h a  r a a a a r c h  
p r o j e c t  " I s a u e a ,  C h a l l e n g e s ,  an d  C hangae  F a c e d  b y  P u r c h a s in g  F r o f a a a l o n a l a  D u rin g  
t h a  I m p le m e n ta t io n  o f  P a c k a g in g  S o l i d  W aata  R e d u c t io n  E f f o r t s . "

Tha r a a a a r c h  l a  b a in g  d o n a  b y  an d  a t  t h a  O h io  S t a t a  U n i v a r a i t y ;  t h e  
N a t io n a l  A a a o c ia t l o n  o f  P u r e h a a in g  H anagam ant l a  p r o v id in g  f i n a n c i a l  s u p p o r t  
f o r  t h i s  p r o j e c t  th r o u g h  i t s  D o c to r a l  G r a n t  p ro g ra m .

M e a n in g fu l  r a a a a r c h  f i n d i n g s  a r e  d e p e n d a n t  on  o b t a i n i n g  y o u r  d a t a ,  Wo u rg e  
y o u  t o  c o m p le te  and  r e t u r n  t h a  q u e s t i o n n a i r e .

R. J e r F y  "Bakefc, C .P .H . 
E x e c u t iv e  V ic a  p r e s i d e n t
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For the purpose of answering the following questions, consider primary 
packaging to be the packaging material containing the product (i.e. soda pop 
can), secondary packaging to be the packaging material to group or combine 
primary packaging to facilitate short range movement (Lc. six pack ring), and 
tertiary packaging to be the packaging material to facilitate long range 
movement fi e. the case or pallet)

Please indicate your degree of agreement or disagreement with each statement.

(SA “  Strongly Agree, A "  Agree, N  ”  Neutral, D »  Disagree, and 
SD “  Strongly Disagree)

1. In the last three years, there has been a SA - A - N  - D - SD
significant change in how we consider solid
waste issues in our procurement decisions.

2. In the nesl three years, I expect additional S A » A * N - D - S D
pressure to consider solid waste issues in
our procurement decisions.

3. The amount o f packaging material used by a SA - A - N  - D - SD
supplier is considered when selecting a
supplier.

4. The amount o f packaging material used by a S A - A - N - D - S D
supplier is more important mug in the
supplier selection process than it was in 
1990.

5. The amount o f packaging material used by a SA - A - N - D - SD
supplier will lifi more important in 1996 in
the supplier selection process than it is now.

6. Solid waste reduction requires special or SA - A - N - D - SD
unique procurement skills.

7. The procurement function plays a significant S A - A - N - D - S D
role in corporate solid waste reduction.

8. It is the role o f both customer and supplier S A - A - N - D - S D
to actively reduce the solid waste stream.
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9. In the last three years, corporate solid waste S A - A - N - D - S D
reduction efforts have significantly
influenced relationships between customers 
and suppliers.

10. In the next three years. I expert corporate S A - A - N - D - S D
solid waste reduction efforts will
significantly influence relationships between 
customers and suppliers.

11. In the last three years, mv company made a  S A - A - N - D - S D
significant effort to work with suppliers to
reduce the amount o f  secondary and tertiary 
packaging sent to my company.

12. In the next three years. I expect mv S A - A - N - D - S D
company to make a significant effort to
work with suppliers to reduce the amount o f 
secondary and tertiary packaging sent to my 
company.

Number o f  times packaging

Question 13
Please indicate how much more your 
company would be wilting to pay for 
packaging which could be reused compared 
to one-time use packaging.

Two Five Ten
Times Times Times
(2X) <5X) (10X)

% %

Question 14

Please provide your best estimate 
o f packaging reduction efforts by:

Y our Company 
Primary Packaging 
Secondary/Tertiary Packaging

Y our Suppliers
Primary Packaging 
Secondary/Tertiary Packaging

Between 
1990 & 1993 
By By 

Weight Volume

% %
% %

% %
% %

Between 
1993 &  1996 
By By 

Weight Volume

% %
% %

% %
% %
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Question 15
Please identify the solid waste reduction efforts (or anticipated efforts) undertaken by 
your company:

With Suppliers With Customer
Between Between 
90 & 93 93 & 96

o o

o
o

o
o

Between
90& 93

o

o
o

Between 
93 & 96 

o

o
o

Reducing the amount o f  
packaging
Increasing the number o f  reusable 
containers
Redesigning packaging 
Working to better understand 
packaging needs 
Use o f  outside consultants 
Other (please specify)________

Question 16
Please estimate the type o f packaging material utilized within your company:

Packaging Commodity 1990 1993 1996
Corrugated/Fiber Boxes °/o % %
Paper Sacks % % %
Plastic/Rubber containers % % %
Plastic Shrink Wrap % % %
Pallets % % %
Metal % % %
Composites % % %
Other % % %

TOTAL 100 % 100 */• too %

Question 17
Please identify organizational changes (or anticipated changes) within the procurement

Now By 1996
Created a special department 0 0
Created a special job assignment 0 o
Modified the job scope o f a previous position 0 o
Made solid waste reduction a part o f management o 0
accountability
Modified mission o f  a previous department o 0
No changes have taken place o 0
Other (olease snecifv) 0 0
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Question 18
What is the job title o f  the procurement person primarily responsible for solid waste 
reduction efforts?

Question 19
How have efforts to reduce solid waste over the Iasi three years modified your 
relationship?

W ith W ith
Suppliers Customers

0 o Helped us develop a closer working relationship
0 0 Kept us at an arm's length relationship
0 0 No change
0 0 Not sure
o 0 Other release soecifV)

Question 20
Over the last three years, our solid waste reduction efforts have:

o increased sourcing lead time 
o not changed the sourcing lead time
o reduced the sourcing lead time

Over the next three years do you expect this trend to continue?

o Yes o No If  No, why not?_______________

Question 21
Over the last three years, our solid waste reduction efforts have:

o increased the complexity o f sourcing 
o not changed the complexity o f  sourcing
o reduced the complexity o f  sourcing

Over the next three years do you expect this trend to continue?

o Yes o No If  No, why not?_______________

Question 22
What is your position or title?

How long have you held this position?
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Question 23
Does your company have a on-going solid waste reduction effort?

o Yes o No

If  the answer to the above question is YES, is your solid waste reduction 
effort:

Yes No
o o
o o
o o

Question 24
How are each o f  the following primarily managed? (Please check one level onM

Procurem ent Solid waste
o o On a corporate level
o o On a local/divisional level
o o Both

Please include any company information such as solid waste studies, internal 
newsletters, corporate announcements, organization charts relating to your 
corporate solid waste reduction effort.

Thank you for your participation. If you would be interested in receiving a executive 
summary o f  survey results, please include your business card with your competed 
questionnaire.

Please mail this completed 
questionnaire in the enclosed 
envelop to:

M. T. Fanis II 
1775 College Road 
The Ohio State University 
Columbus, OH 43210 
Office: (614) 292-2959 
Fax: (614) 292-0879

o Yes o No

We are continuing to conduct research in this area 
and are planning to conduct field case studies 
where a university researcher visits a company and 
conducts personal interviews with various 
functional managers to further probe how solid 
waste reduction was implemented. A descriptive 
write-up will be completed which may potentially 
be published after review and approval. Would 
you be interested in talking to us further?

A formal, documented effort?
Shared with your suppliers?
Integrated within your procurement procedure?

This num ber is used solely for tracking purposes. Confidentiality of 
your responses will be strictly maintained.
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Question#!

In the ]ast three years, there has been a significant change in 
how we consider solid waste issues in our procurement

decisions.

120 
120 - 
110 • ■
100 ■■ 

o o  ■

•0  • ■

70 - 
00 ■
K  •____
40 ■
00 ■ -------------------

20 ■

Strongly Agra* N*utr*l Dftagraa Strongly 
Agra* Otugraa

Sum of Mean
Source df Squares Square F-Value P-Value

Industry 2 4.25 2.13 1.89 0.154
Residual Error 200 225.39 1.13
Total 202 229.64

Critical test value *  3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 0.612 1.186 (0.353,0.871)
Electronic 63 0.698 0.961 (0.452,0.945)
Food 55 0.964 0.962 (0.699,1.229)

Test for Meflort"  ^ no effort

Standard Standard 
N Mean Deviation Error

|i: With Reduction Effort 132 0.977 0.937 0.082
jx: Without Reduction Effort 72 0.260 1.130 0.130

T
4.58

P-Value
0.0000



www.manaraa.com

292

Question #2

In the next three years, I expect additional pressure to 
consider solid waste issues in our procurement decisions.

iu  -  ■ 

120 - ■  

110 ■ ■ 

100 ■ 

00 ■■ 
00 
70 
00 
•0 
40 
90 
20 
10 
0

Strongty Agra* Nautral Dtugraa Strongly 
Agrw Dtugrw

Sum of Mean
Source df Squares Square F-Value P-Valuc

Industry 2 0.238 0.119 0.20 0.816
Residual Error 200 116.786 0.584
Total 202 117.025

Critical test value “  3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 1.1882 0.7637 (1.0214, 1.3550)
Electronic 63 1.2222 0.6826 (1.0474, 1.3971)
Food 55 1.2727 0.8488 (1.0390, 1.5070)

Test for Menort “ I1 no effort

H; With Reduction Effort 
tt: Without Reduction Effort

N
132
72

Mean
1.402
0.903

Standard
Deviation

0.652
0.842

Standard
Error
0.057
0.099

T
4.36

P-Value
0.0000



www.manaraa.com

Question #3

The amount of packaging material used by a supplier is 
considered when selecting a supplier.

1J0 
120 ■ • 
110 ■ 
100 ■■ 

00 ■ - 

00 - • 
70 
00 ■■ 

10 .. 
40 ■■ 
JO- 
20 -

Strongly Agra* Neutral Ditagraa Strongly
Agra* DlMgrM

Sum of Mean
Source df Squires Square F-Value P-Value

Industry 2 5.14 2.57 2.52 0.083
Residual Error 200 203.89 1.02
Total 202 209.03

Critical lest value ■ 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 8S •O.I18 1.074 (-0.352,0.117)
Electronic 63 •0.222 0.991 (•0.476,0.032)
Food 53 0.182 0.925 (-0.073,0.437)

Test for Hcffort"  P no effort

Standard Standard
N Mean Deviation Error

With Reduction Effort 132 0.159 0.948 0.082
Without Reduction Effort 72 •0.542 0.978 0.12

T P-Value
4.94 0.0000
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Question #4

The amount of packaging material used by a supplier is more 
important now in the supplier selection process than it was in

1990.

130 
1*0 • 
110 • •  

100 
•0  ■ '  

to •' 
70 - 
to .. 
to .. 
40 
30 ■ 
20 •

Strongly Agn« Neutral Disagree Strongly 
Agrea OtugrM

Sum of Mean
Source dr Squares Square F-Value P-Value

Industry 2 2.48 1.24 1.09 0.337
Residua] Error 200 226,93 1.13
Total 202 229.41

Critical test value ■ 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 0.353 1.131 (0.106,0.600)
Electronic 63 0.349 1.003 (0.092,0.606)
Food 55 0.600 1.029 (0.316,0.884)

Test for Meflbn "  ^  no effort

ji: With Reduction Effort 
ji: Without Reduction Effort

Standard Standard
N Mean Deviation Error
132 0.621 0.985 0.086
72 0,010 1.090 0.130

T
3.92

P-Valuc
0.0001
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Question #5

The amount of packaging material used by a supplier will fee 
more important in 1996 in the supplier selection process than

it is now.

130 
110 ■ ■ 
no ■■ 
100 ■> 
N
to ••
70 • > 
00 ■■ 
•0 
40 
30 
20 
10
0 ■"-------- L-

Strongly Agra* Nautral Ofugrat Strongly
Agrw Dlaagrao

Sum of Mean
Source dr Squares Square F-Valuc P-Value

Industiy 2 1.408 0.704 1.05 0.352
Residual Error 199 132.592 0.670
Total 201 134.000

Critical test value ■ 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 0.9059 0.9338 (0.7020,1.1100)
Electronic 63 1.0968 0.6455 (0.9300, 1.2636)
Food 54 1.0370 0.8001 (0.8140, 1.2600)

Test for Hcffon ■ M no effort

Standard Standard
N Mean Deviation Error

|i: With Reduction Effort 130 1.162 0.776 0.068
1*: Without Reduction Effort 72 0.722 0.826 0.097

T
v in

P-Value
nnnni
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Question # 6

Solid waste reduction requires special or unique procurement
skills.

is*
120 ■
110 -
100 .
00 <
so ■
70
00
•0
40
SO
20 ■
10
0

■

Strongly Agra* Neutral Waagraa Strongly 
Agroo tMugrao

Sum of Mean
Source df Squares Square F-Value P-Value

Industry 2 0.951 0.475 0.52 0.595
Residual Error 199 181.530 0.912
Total 201 182.480

Critical test value ■ 3.34

Standard ConHdence
Industry Count Mean Deviation Intervals

Chemical 85 0.4353 0.9316 (0.232,0.639)
Electronic 62 0.4677 1.0357 (0.200,0.735)
Food 55 0.6000 0.8944 (0.353,0.847)

Test for Heffort-H no effort

Standard Standard
N Mean Deviation Error

p: With Reduction Effort 131 0.537 0.913 0.080
li: Without Reduction Effort 72 0.360 1.010 0.120

T
1.37

P-Valuc
0.17
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Question #7

The procurement function plays a significant role in corporate 
solid waste reduction.

iso 
120 - >  

110 ■■ 

100 - -  

00 ■■  

•0 ■■ 
70 
00 ■ > 

•0  - 

40 
20 
20 
10
0 •"

Strong ty Agree Neutral Disagree Strongly
Agree Disagree

Sum of Mean
Source dr Squares Square F-Value P-Value

Industry 2 4.818 2.409 3.59 0.029
Residual Error 198 132.863 0.671
Total 200 137.682

Critical test value * 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 84 0.8214 0.9589 (0.5550, 1.0750)
Electronic 62 0.9355 0.6496 (0.7676,1.1033)
Food 55 1.2000 0.7552 (0.9920, 1.4080)

Chemical Electronic
Electronic 0.1141

0.39
Food 0.3786 0.2645

0.0430 0.0938

Test for neflo rt-n  n0 effort

With Reduction EfTort 
Without Reduction Effort

N
131
71

Mean
1.038
0.817

Standard
Deviation

0.845
0,780

Standard
Error
0.074
0.093

T
1.87

P-Value
0 064
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Question #8

It is the role of both customer and supplier to actively reduce 
the solid waste stream.

1M 
130 
110 
100 
00 
•0 ■
70 ■
00 •

00 ■

40 ■
30 ■
30 *
10 - 
0 ■

Strongly Agraa Neutral Disagree Strongly
Agree Disagree

Sum of Mean •
Source df Squares Square F-Value P-Value

Industry 2 0.291 0.145 0.40 0.668
Residual Error 198 71.212 0.360
Total 200 71.502

Critical test value ■ 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 84 1.3452 0.6304 (1.2602,1.5468)
Electronic 62 1.4355 0.6173 (1.2760,1.5950)
Food 55 1.3818 0.5267 (1.2366, 1.5270)

Test for Heffort “ M no effort

Standard Standard 
N Mean Deviation Enor

h: With Reduction Effort 130 1.469 0.573 0.050
jt: Without Reduction Effort 72 1.222 0.610 0.072

T
2.81

P-Value
0.0056
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Question #9

In the la^i three years, corporate solid waste reduction efforts 
have significantly influenced relationships between customers 

and suppliers.

134 
130 - 
110 ■■ 
100 ■ 
•0 
00 ■ 

TO 
00 ■ ■ 

10 ..

30 --

Strongly Agree Neutral Diugree Strongly
Agra* Dteagree

Sum of Mean
Source dr Squares Square F-Value P-Value

Industry 2 3.515 1.757 1.94 0.146
Residual Error 199 180.030 0.905
Total 201 183.545

Critical test value ■ 3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 0.0588 0.9044 (-0.1387,0.2563)
Electronic 62 0.0806 1.0449 (-0.1890,0.3510)
Food 55 0.3636 0.9101 (0.1130,0.6150)

Test for Meffort “  U no effort

Standard Standard 
N Mean Deviation Error

H'. With Reduction Effort 131 0,267 0.967 0.085
tv: Without Reduction Effort 72 -0.083 0.900 0.110

T
2.58

P-Value
0.011
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Question #10

In the next three years, I expect corporate solid waste 
reduction efforts will significantly influence relationships 

between customers and suppliers.

130
120
110
100

Nautral Dltagn* Strongly 
OlMflFM

8trongly Agra* 
Agra*

Sum of Mean
Source df Squares Square F-Valuc P-Value

Industry 2 0.100 0.050 0.08 0.922
Residual Error 199 122.875 0.617
Total 201 122.975

Critical test value -  3.34

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 85 0.8000 0.7838 (0.6288.0.9712)
Electronic 62 0.7742 0.7979 (0.5680,0.9800)
Food 55 0.7455 0.7750 (0.5320,0.9590)

Test for Heflbrt-H no effort

Standard Standard 
N Mean Deviation Error

jx: With Reduction Effort 131 O-939 0-677 0 059
n: Without Reduction Effon 72 0.458 0.887 0,100

T
4.00

P-Value
0.0001



www.manaraa.com

301

Question #11

In the last three years, my company made a significant effort to  work 
with suppliers to reduce the amount o f secondary and tertiary 

packaging sent to my company.

I N  -r
in  ■ 
no ■ 
100 - 

oo - 
o o  -

70
S O ­
SO
40 ■■
N  •• 
N  ■ ■,

d
Strongly Agrao Neutral Dtaegrae Strongly 

Agrat tXaagrea

Sum of Mean
Source df Squares Square F-Valuc P-Value

Industry 2 17.50 8.75 8.56 0.000
Residual Error 199 203.34 1.02
Total 201 220.84

Standard Confidence
Industry Count Mean Deviation Intervals

Chemical 83 •0.082 1.060 (-0.314,0.149)
Electronic 62 0.032 0.958 (-0.215,0.280)
Food 33 0.618 0.991 (0.345,0.891)

Chemical Electronic
Electronic 0.114

0.49
Food 0.700 0.586

0.0001 0.0016

Test for ^effort “ ^ no effort

jr: With Reduction Effon 
n: Without Reduction Effort

Standard Standard
N Mean Deviation Error
131 0.473 0.923 0.081
72 -0.500 0.979 0.120

T P-Value
6.92 0.0000



www.manaraa.com

302

Question #12

In the next three years, I expect my company to make a 
significant effort to work with suppliers to reduce the amount 

of secondary and tertiary packaging sent to my company.

iso 
120 ■■  

110 • •  

100 ■ 

00 - ■  

10 .. 
70 ■ 
to 
M • 
40 ■■ 
20 ■ 

20 ■ 

10 •

0
Strongly Agn« Neutral Dlaagraa Strongly

Agra* tMugrat

Sum of Mean
Source df Squares Square F-Valuc P-Value

Industry 2 1.159 0.580 0.84 0.434
Residual Error 199 137.692 0.692
Total 201 138.851

Critical tea value “  3.34

Standard Confidence
Induary Count Mean Deviation Intervals

Chemical 85 0.7412 0.8473 (0.5561, 0.9262)
Electronic 62 0.8065 0.7648 (0.6088, 1,0041)
Food 55 0.9273 0.8789 (0.6850, 1.1700)

Tea for jieflo rt-n  no effort

Standard Standard 
N Mean Deviation Error

n: With Reduction Effort 131 t-084 0.680 0.059
H: Without Reduction Effort 72 0.278 0.843 0.099

T
6.97

P-Value
0.0000
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Question #13

Please indicate how much more your company would be 
willing to pay for packaging which could be reused compared 

to one-time use packaging.

Number of times packaging
___________may be re-used___________

Two Times Five Times Ten Times 
(2X) (5X) (IPX)

Overall n -1 2 0  I 12.0% I 29.0V. I 35.6% |

Chemical n - 4 9  17.1% 42.7% 82.0%
Electronic n - 3 8  10.8% 23.3% 43.8%

Food n - 3 3  5.8% 15.2% 29.7%

Premium for Reusable Packaging

1QX2X

All —  — Qiemkil Electronic----------- Food
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Question 14

Please provide your best estimate of packaging reduction 
efforts by:

Your Company

Between 1990 A  1993 
Bv W dsht By Volume

Between 1993 A  1996 
Bv Weieht By Volume

Primary Packaging 
Sccondaiy/Tertiary Packaging

9.7% 9.7% 15.0% 16.6%
10.1% 9.8% 16.1% 17.3%

Your Suppliers
Primary Packaging 
Sccondaiy/Tcrtiary Packaging

7.8% 9.5% 13.0% 15.5%
9.3% 9.1% 14.8% 17.3%

20% y  

»%■■ 

10% . ■ 

J%. • 
0%4—

Company 
Packaging Reduction Efforts 

By Weight

Prim

o i w u i w q i m w  t m |

Secondary 
A TolUiy

20%y 

»%•■ 

10%. • 
J% . • 

0%4-

Compairy 
Packaging Reduction Efforts 

By Volume

StooniWy
A T ttliv y

Priam y

□ i w i m w o i w u  i m |

:o% T 

i j%< 

10% .  

J % . . 

0% .

Supplier 
Packaging Reduction Efforts 

By Weight

Prim My Sceondvy 
A Tertiary

□ IM0 •• 100) □ ItM i* m«

20% 

1J%. ■ 

10% .  ■ 

J%. ■
o h ]>

Supplier 
Packaging Reduction Efforts 

By Volume

Sccondvy 
A Tertiary

Primary

! □  i m p  u  IW 1 □  I W  u  IM I
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MLa*t three yean  venu i PNext three yean  
p - values

Bv Weight By Volume

Your Company 
Primary Packaging 
Secondary/Tertiary Packaging

Your Supplier*
Primary Packaging 
Secondary/Tertiary Packaging

0.0072 0.0140
0.0082 0.0006

0.0110 0.0016
0.0039 0.0008

MSolid Waste EffortvcntM MNo Solid Waste Effort 
p - values

Between 1990 A  1993 Between 1993 A  1996 
By Weight By Volume By Weight By Volume

Your Company 
Primary Packaging 
Secondary/Tertiary Packaging

Your Supplier*
Primary Packaging 
Secondary/Tertiary Packaging

0.085 0.51
0.95 0.93

0.034 0.25
0.18 0.33

0.39 0.45
0.58 0.91

0.35 0.13
0.47 0.35
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Question IS

Please identify the solid waste reduction efforts (or 
anticipated efforts) undertaken by your company:

With S w ollen With Customer
Between Between Between Between
1990 & 1993 A 1990 A 1993 A

1993 1996 1993 1996
83 102 71 90
60 87 51 67
81 109 69 91
66 99 69 96
9 21 12 12
6 9 6 to

X X X X

X X X X
X X X X
X X X X
X X X
X X

X X X
X X
X X

X
X X

(answers not exclusive) 
n -1 3 9

Reducing the amount of packaging
Increasing the number of reusable containers
Redesigning packaging
Working to better understand packaging needs
Use of outside consultants
Other (please specify)

Using recycled and recyclable 
containets/t»perboard 
Using recycled materials 
Barcoding
In-housc packaging engineer 
Better choices for biodegradability 
Lightwcighting packaging A using recycled 
containers
Buy recycled content packaging 
New Materials
Move from drums to bulk or semi-bulk totes 
Vendor expertise
Recycling program for paper products

P1990 and 1993 ver*u* H199J and 1996

With Suppliers
Between 

1990 A 1993
Between 

1993 A 1996 p .  value
83 102 0.0310 Reducing the amount of packaging
60 87 0.0023 Increasing the number of reusable containers
81 109 0.0013 Redesigning packaging
66 99 0.0002 Working to better understand packaging needs
9 21 0.0210 Use of outside consultants
6 9 0.4300 Other (please specify )

With Customers
Between Between

1990 A 1993 1993 A 1996 P • value
67 87 0.0310 Reducing the amount of packaging
51 65 0.0620 Increasing the number of reusable containers
65 87 0.0120 Redesigning packaging
64 91 0.0020 Working to better understand packaging needs
12 12 1.0000 Use of outside consultants
6 10 0.3100 Other (please specify)
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Question 16

Please estimate the type of packaging material utilired within 
your company:

n *  133

Packaging Commodity 1990 1993 1996

Corrugated/Fiber Boxes 46% 44% 44%
Paper Sacks 7% 6% 6%
Plastic/Rubber containers 14% 15% 16%
Plastic Shrink Wrap 5% 5% 5%
Pallets 10% 9% 9%
Metal 10% 10% 9%
Composites 2% 2% 2%
Other 8% 8% 8%

TOTAL 100% 100% 100%

1IM

111)

1M0

/ / / / LL

/   LL

■i— i— i— t i— \ — <— i— t i i
0% 10% 20% 30% 40% 10% 00% 70% 00% 00% 100%

□ Comioittd/Flbar ■ Plattic/Rubbar □ Paper Sacks ■ Plastic Shrink
Boaat Containers Wrap

■ Pallata □ Metal ■ Compoutas ■ Othar

Plastic/Rubber Containers 
U1990 versus n i 996

1990 1996 P - value
13.8% 16,4% | 31 Plastic/Rubber Containers
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Question #17

Please identify organizational changes (or anticipated 
changes) within the procurement function addressing solid 

waste reduction. 

(Answers are not mutually exclusive except for 
"No changes have taken place")

Now By 1996

Created a special department 7 13
Created a special Job assignment 27 40
Modified the job scope of a previous position 39 61
Made solid waste reduction a part of management accountability 56 68
Modified mission of a previous department 29 29
No changes have taken place 70 34
Other (please specify) 3 3

Now By 1996 
X X Task Force
X Center of Excellence for Environmentally Improved Packaging
X Recycling Committee
X Have a review committee
X Council on reusable/recyclable packaging leading to solid waste

reduction
X Making reusable packaging a contract requirement
X Track amount

Standard Standard Error 
N Mean Deviation 

Now 174 .5977 .4918 .0373
1996 156 .7821 .4142 .0332

(Any Change -  1, No Change ■ 0)

Test Comparing (i^owversus 111994

T P-Value
3.69 0.0003
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Count 
Row Percent 

Column Percent 
Total Percent

Solid Waste 
Reduction 

Effort

No Solid Waste 
Reduction 

Effort
Row
Total

89 15 104
Organizational Change Now 85.6% 14.4% 59.8%

74.2% 27.8%
51.1% 8.6%

31 39 70
No Organizational Change 44.3% 55.7% 40.2%

25.8% 72.2%
17.8% 22.4%

Column 120 54 174
Total 69.0% 31.0% 100.0%

“ 33.329 I degree o f  freedom p -  0.0000

Count No
Row Percent Formal Formal Row

Column Percent Effort Effort Total
Total Percent

49 34 83
Organizational Change Now 59.0% 41.0% 74.8%

83.1% 65.4%
44.1% 30.6%

10 18 28
No Organizational Change 35.7% 64.3% 25.2%

16.9% 34.6%
9.0% 16.2%

Column 59 52 III
Total 53.2% 46.8% 100.0%

■ 4.573 I degree o f  freedom p - 0.0345

Count Shared Not Shared
Row Percent with with Row

Column Percent Suppliers Suppliers Total
Total Percent

63 21 84
Organizational Change Now 75.0% 25.0% 75.0%

79.7% 63.6%
56.3% 18.8%

16 12 28
No Organizational Change 57.1% 42.9% 25.0%

20.3% 36.4%
14.3% 10.7%

Column 79 33 112
Total 70.5% 29.5% 100.0%

X̂  *  3.222 1 degree o f  freedom p *00773

i
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Count 
Row Percent 

Column Percent 
Total Percent

Integrated in
Purchasing
Procedures

Not Integrated 
in Purchasing 

Procedures
Row
Total

57 26 83
Organizational Change Now 68.7*/. 31.3% 74.1%

80.3% 63.4%
50.9% 23.2%

14 15 29
No Organizational Change 48.3% 51.7% 25.9%

19.7% 36.6%
12.5% 13.4%

Column 71 41 112
Total 63.4% 36.6% 100.0%

** 3.854 /  degree offreedom p - 0.0497

W hat Companies W ithout "an Effort" Are Doing

Now By 1996

n ■ 15 n ■ 41

Created a special department 0 4
Created a special job assignment 3 11
Modified the job scope of a previous position 10 14
Made solid waste reduction a part of management accountability 5 19
Modified mission of a previous department 3 9
No changes have taken place 39 20
Other (please specify) 1 2

Bridging Responses Projecting 1996 with Responses for 1993

Solid Waste Reduction EfTon No Solid Waste Reduction Effort

89 1993 Total 39 1993 Total
•67 Efibri reported for 1993; and in 1996 •19 No effort in 1993; nor in 19%

Solid 16 No effort in 1993; effort in 1996 1 Effort in 1993; no effort in 19%
Waste 2 No report in 1993; effort in 19% •18 No effort in 1993; effort in 1996
Policv -1 Effort in 1993; no effort in 19% -2 No 1993 report: no 19% report

2 1
85

Effort reported in 1?93ldo 19% reran 
1996 Total

20 19% Total

15 1993 Total 31 1993 Total
No 18 No effort in 1993; effort in 19% •13 No effort in 1993; nor in 19%

Solid •11 Effort reported for 1993; and in 19% 1 Effort in 1993; no effort in 1996
Waste 8 No report in 1993; effort in 19% -16 No effort in 1993; effort in 19%
Policy •3 Effort reported in 1993; no 19% report •2 No 1993 report: no 19% report

l i
37

Effort Jn 1993; noeffortJnl996 
1996 Total

14 1996 Total

* • Common to both time periods
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Question #18

What is the job title of the procurement person primarily 
responsible for solid waste reduction efforts?

None Assigned or noted 63
Manager 37
Buyer/Senior Buyer/Purchasing Agent 35
Director 26
All employees 12
Vice President 9
Packaging and Environmental Services 4
General Manager 3
President/Owner 2
Task Force 2
Manufacturing/Production 2
Packaging Engineer 2
"Management" 2
Corporate Distribution 1
Office Supervisor 1
Building Supervisor 1
3rd Party 1
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Question #19

How have efforts to reduce solid waste over the ]a§t three 
years modified your relationship?

With With
SuppUcrs Customers
n -  184 n -1 7 2

86 64 Helped us develop a closer working relationship
1 4 Kept us at an arm's length relationship

79 69 No change
17 35 Not sure
3 2 Other (please specify)

X X Generate a value analysis
X X Corporate effort started in 1993
X Working closer together in packaging development

Relationships with Suppliers Relationships with Customers

M
M
TO
(0
M
40
10
SO
10

AmTitjngOi NtCtWII

With Suppliers 
With Customers

Test ror p -  0

Standard
n Mean Deviation T p • value

166 .5120 .5133 12.85 0.0000
137 .4412 .5546 9.28 0.0000
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Relationship! with Suppliers

Count
Row Percent Reduction No Reduction Row

Column Percent Effort Effort Total
Total Percent

0 1 1
Kept at arm's length relationship 0.0% 100.0% 0.6%

0.0% 1.8%
0.0% 0 .6%

39 40 79
No change 49.4% 50.6% 47.6%

35.1% 72.7%
23.5% 24.1%

72 14 86
Developed closer working relationship 83.7% 16.3% 51.8%

64.9% 25.5%
43.4% 8.4%

Column 111 55 166
Total 66.9% 33.1% 100.0%

X* ■ 23,965 2 degrees o f  freedom p * 0.0000

Relationships with Customers

Count
Row Percent Reduction No Reduction Row

Column Percent Effort Effort Total
Total Percent

1 3 4
Kept at arm's length relationship 25.0% 75.0% 2.9%

1.1% 6. 1%
0.7% 2.2%

32 37 69
No change 46.4% 53.6% 50.4%

36.4% 75.5%
23.4% 27.0%

55 9 64
Developed closer working relationship 85.9% 14.1% 46,7%

62.5% 18.4%
40.1% 6.6%

Column 88 49 137
Total 64.2% 35.8% 100.0%

X̂  “  25.379 2 degrees o f  freedom p “  0.0000
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Question #20

Over the last three years, our solid waste reduction efforts have:

Continue over next 
 three years7

n - 186 I H  l i2

21 increased sourcing lead time 15 6
158 not changed the sourcing lead time 131 20
7 reduced the sourcing lead time 7 0

Sourcing Lead Time

1M 
121 • 

100 ■ 

71 

SO ■ 

21

InerMsad No Chang* Rtducod

Count 
Row Percent 

Column Percent 
Total Percent

Reduction
Effort

No Reduction 
Effort

Row
Total

16 5 21
Increased sourcing lead time in last 76.2% 23.8% 11.3%
three years 12.7% 8.3%

8.6% 2.7%
105 53 158

No change in sourcing lead time in last 66.5% 33.5% 84.9%
three years 83.3% 88.3%

56.5% 28.5%
5 2 7

Reduced sourcing lead time in last 71.4% 28.6% 3.8%
three years 4.0% 3.3%

2.7% 1. 1%
Column 126 60 186
Total 67.7% 32.3% 100 0%

» ,849 2 degrees offreedom p ■ 0.67
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Count 
Row Percent 

Column Percent 
Total Percent

Reduction
Effort

No Reduction 
Effort

Row
Total

21 7 28
Change in lead time in hut three years 75% 25% 15.1%

16.7% 11.7%
11.3% 3.8%

105 53 158
No change in lead time in last three 66.5% 33.5% 84.9%
years 83.3% 88.3%

56.5% 28.5%
y p  “ 2.156 1 d e g r e e  o f  fr e e d o m  p B 0.16

Question #21

Over the last three years, our solid waste reduction efforts have:

Continue over next 
three yean?

n -  184 v a

55 increased the complexity or sourcing 49 6
124 not changed the complexity of sourcing 98 21
5 reduced the complexity of sourcing 4 1

Sourcing Complexity

1 so ­
ul • ---------
100 - 

n  ■
•o |
21

IncruMd No Chang* Rtducad
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Count
Row Percent Reduction No Reduction Row

Column Percent Effort Effort Total
Total Percent

46 9 55
Increased sourcing complexity over last 83.6% 16.4% 29.9%
three years 36.8% 15.3%

25.0% 4.9%
77 47 124

No change in sourcing complexity over 62.1% 37.9% 67.4%
last three yean 61.6% 79.7%

41.8% 25.5%
2 3 5

Reduced sourcing complexity over last 40.0% 60.0% 2.7%
three years 1.6% 5.1%

1.1% 1.6%
Column 125 59 184
Total 67.9% 32.1% 100.0%

X* "  9.956 2 degrees o f  freedom p - 0.007

Count
Row Percent Reduction No Reduction Row

Column Percent Effort Effort Total
Total Percent

48 12 60
Change in sourcing complexity over 80.0% 20.0% 32.6%
last three yean 38.4% 20.3%

26.1% 6.5%
77 47 124

No change in sourcing complexity over 62.1% 37.9% 67.4%
last three years 61.6% 79.7%

41.8% 25.5%
Column 125 59 184
Total 67.9% 32.1% 100.0%

y? m 5t9J  i  degree offreedom p ■ 0.016
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Count 
Row Percent 

Column Percent 
Total Percent

Reduction
Effort

No Reduction 
Effort

55 19
Projected change in sourcing 74.3% 25.7%
complexity within next three years 44.7% 33.9%

30.7% 10.6%
68 37

No change projected in sourcing 64.8% 35.2%
complexity within next three years 55.3% 66. 1%

38.0% 20.7%
Column 123 56
Total 68.7% 31.3%

y}  -  1.846 1 degree offreedom p - 0.193

Question #22 

What is your position or title?

n “  198

Director 82
Manager 51
Vice President 36
Senior Buyer 15
Owner/President 5
General Manager 3
Purchasing Head 3
Engineer 3
Executive Assistant * Purchasing 1

How long have you held this position?

Average 5.9 years
Longest 29 years
Shortest 1 month

Row
Total

74
41.3%

105
58.7%

179
100.0%
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JO j  
43 ■ ■ 

40 • • 

33 ■■ 

30 ■ ■ 

23 ■ ■ 

20  •  ■ 

IS ■■ 
10 ■ - 
3 ■ nrinn

2 4 6 I  10 12 14 16 II  20 22 24 26 21 30
Midpoint ■ Y«r» on Currtrt Job

Question #23 

n = 202

Does your company have a on-going solid waste reduction effort? 

Yes 131 No 71

Policy No Policy
Chemical n -  84 66.7% 32.9%

Electronic n - 6 3 32.4% 47.6%
Food n - 5 5 76.4% 23.6%

If the answer to the above question Is YES, is your solid waste reduction effort:

A formal, documented effort?
Shared with your suppliers?
Integrated within your procurement procedure?

n Yes No

120 64 56
119 83 36
120 77 43
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Sum of Mean
Source df Squares Square P-Value P-Value

Industry 2 1.736 0.868 3.90 0.022
Residua] Error 199 44.308 0.223
Total 201 46.045

Critical test value ■ 3.34

Standard
Industry Count Mean Deviation

Chemical 84 0.6667 0.4742
Electronic 63 0.5238 0.5034
Food 55 0.7636 0.4288

Chemical Electronic
Electronic •0.0429

0.3286
Food •0.2903 ■0.4455

0.0963 0.0342

Formal

Sum of Mean
Source df Squares Square F-Value P-Value

Industry 2 0.716 0.358 1.44 0.242
Residual Error 117 29.150 0.249
Total 119 29.867

Critical test value ■ 3.36

Standard
Industry Count Mean Deviation

Chemical 53 0.5472 0.5025
Electronic 28 0.6429 0.4880
Food 39 0.4359 0.5024
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Sum of Mean
Source df Squares Square F-Value

Industry 2 0.617 0.308 1.46
Residual Error 116 24.492 0.211
Total 118 25.109

Critical test value “  3.36

Standard
Industry Count Mean Deviation

Chemical 53 0.6604 0.4781
Electronic 30 0.6333 0.4901
Food 36 0.8056 0.4014

Integrated

Sum of Mean
Source df Squares Square F-Value

Industry 2 1.355 0.678 3.02
Residual Error 117 26.236 0.224
Total 119 27.592

Critical test value -  3,34

Standard
Industry Count Mean Deviation

Chemical 53 0.6038 0.4938
Electronic 29 0.5172 0.5085
Food 38 0.7895 0.4132

Chemical Electronic
Electronic -0.1733

0.3464
Food -0.4249 *0.5496

0.0535 0.0052

P-Value
0.236

P-Value
0.033
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Count 
Row Percent 

Column Percent 
Total Percent

Integrated in
Purchasing
Procedures

Not Integrated 
in Purchasing 

Procedures
Row
Total

38 20 58
Formal Effort 65.5% 34.5% 51.3%

54.3% 46.5%
33.6% 17.7%

32 23 55
No Formal Effort 58.2% 41.8% 48.7%

45.7% 53.5%
28.3% 20.4%

Column 70 43 113
Total 61.9% 38.1% 100.0%

X2 ■ 0.644 1 degree o f  freedom p ■ 0.45

Count
Row Percent Shared with Not Shared with Row

Column Percent Suppliers Suppliers Total
Total Percent

44 14 58
Formal Effort 75.9% 24.1% 50.9%

56.4% 38.9%
38.6% 12.3%

34 22 56
No Formal Effort 60.7% 39.3% 49.1%

43.6% 61.1%
29.8% 19.3%

Column 78 36 114
Total 68.4% 31.6% 100.0%

X2 -  3.026 1 degree o f freedom p - 0.086

Count Integrated in Not Integrated
Row Percent Purchasing in Purchasing Row

Column Percent Procedures Procedures Total
Total Percent

63 16 79
Shared with Suppliers 79.7% 20.3% 68.7%

87.5% 37.2%
54.8% 13.9%

9 27 36
Not Shared with Suppliers 25.0% 75.0% 31.3%

12.5% 62.8%
7.8% 23.5%

Column 72 43 115
Total 62.6% 37.4% 100.0%

X2 a 31.662 I degree o f  freedom p * 0.0000
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Question #24

How are each of the following primarily managed?

Procurement Solid waste

n "  179 
65 
39 
75

D " 173 
45 
61 
67

On a corporate level 
On a local/divisional level 
Both

Procurement

Sun of Mean
Source df Squares Square F-Value

Industry 2 8.997 4.498 8.68
Residual Error 176 91.227 0.518
Total 178 100.223

Critical test value “  3.34

Standard
Industry Count Mean Deviation

Chemical 75 0.0000 0.7711
Electronic 55 0.0182 0.7815
Food 49 0.5102 0.5448

P-Value
0.000

Chemical Electronic
Electronic 0.0182

0.9000
Food 0.5102 0.4920

0.0000 0.0003
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Solid W aste

Sum of Mean
Source dr Squares Square F-Value

Industry 2 1.S82 0.791 1.31
Residual Error 170 102.938 0.606
Total 172 104.520

Standard
Industry Count Mean Deviation

Chemical 77 •0.1558 0.7958
Electronic 49 -0.1429 0.7906
Food 47 0.0638 0.7344

Comparison of Responses With 
< 3 Years In Position vs. > 3 Years in Position

Question <3 Year > 3  Yean p - Value

1 0.89 0.67 0.18
2 1.321 1.179 0.16
3 0.07 -0.12 0.25
4 0.589 0.36 0.16
5 1.143 0.949 0.11
6 0.47 0.500 0.82
7 1.000 0.959 0.68
8 1.467 1.328 0.11
9 0.147 0.117 0.83
10 0.720 0.808 0.54
11 0.19 0.12 0.65
12 0.92 0.767 0.21
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Trends Data

Comparing the Last Three years vs. Next Three Yean

Test for ^Question #1 “  I1 Question 52

Standard Standard
N Mean Deviation Error

Questional 205 0,732 1.062 0.074
Question 52 205 1.224 0.760 0.053

T P-Value
•5.40 0.0000

125

Strongly Agra* Neutral Disagree Strongly 
Agree Disagree

|»  Question *2 D Question >1~

Comparing the Last Three yean vs. Next Three Yean 
Test for ^Question 5 4 " H  Question #5

Standard Standard
N Mean Deviation Error

Question 54 205 0.415 1.066 0,074
Question 55 203 1.005 0.818 0.057

T
-6 28

P-Value
0.0000
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125

Strongly Agree Nautral Olsagree strongly 
Agree Disagree

[■  Question f  5 D Q uaK lon»4 |

Comparing the Last Three yean vs. Next Three Yean

Test for ^Question #9 “  I* Question #10

Standard Standard
N Mean Deviation Error

Question #9 204 0.147 0.956 0.067
Question #10 204 0.770 0.788 0.055

T
-7.18

P-Value
0.0000
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Strongly Agree Neutral Disagree Strongly 
Agrta D lugraa

| m Question *10 O Question**

Comparing the Last Three yean vs. Next Three Yean 
Test for ^Question #11 “  ^Question *12

Standard Standard
N Mean Deviation Error

Question *11 204 0.137 1.060 0.074
Question *12 204 0.804 0.837 0.039

T P-Value
-7.07 0.0000

126 T

■istSsrs

Strongly Ague Neutral Disagree Strongly 
Agree Disagree

[b  Question *12 D Question >lT]
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In order to focus each case study toward the specific scenario to be inves­
tigated, the following interview protocol will be used:

Why did your company start doing something about packaging solid 
waste?

• What motivated your actions?
• Do you think these factors will change in the future?
• If yes, what is being done to address these issues today?
• Did the effort utilize an executive champion to help guide the 

efforts?
• If yes, who and why?
• If no, do you feel one is required to make this a successful effort?
• What areas were involved in deciding the reduction effort?

What is the role of purchasing in the overall corporate packaging solid 
waste reduction effort?

• How did Purchasing get involved in the process?
• Should Purchasing be more involved in the process? If so, how?
• Do you foresee Purchasing becoming further involved in the solid 

waste reduction issues at your company?

How did you determine your solid waste reduction goals?

• How are these measured?

When setting up a program, how do you motivate the supplier/customer to 
come on board

• How did you determine the goals of the program?
• How do you measure success?
• How has this impacted your relationship with your 

supplier/customer?
• How do you determine this?
• How do you think the relationship will be impacted in the future?
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Who in Purchasing is responsible for the packaging solid waste reduction 
effort?

• Why was this person selected?
• When was this person selected?
• How is performance measured?
• How does this person get the rest of the Purchasing group involved 

in packaging solid waste reduction efforts?

Have the packaging solid waste reduction effort required new or unique 
procurement skills?

• What special skills were required?
• How did you develop these skills?
• Do you foresee any other skills which may be required in the 

future?

What organizational changes have taken place within Purchasing to 
accommodate packaging solid waste management efforts.

• When did these changes take place?
• What was the primary reasoning behind these changes?
• Do you foresee any other organizational changes in the future to 

support packaging solid waste management efforts?

How does Purchasing get involved in reducing packaging material which 
ultimately will go to your customers?

• How much involvement to you expect in the future?

How are the Purchasing solid waste reduction efforts measured?

• Are the results reported? To whom? How often?
• Do you feel this will change in the future? Why?
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Many survey respondents indicated the sourcing activity has become more 
complex as a result of consideration for packaging solid waste reduction 
efforts. How has this impacted the complexity of your sourcing decision?

• How do you think this will change in the future?
• What tools or tricks have been used to help alleviate the

complexity?

What alternatives have been explored to reduce packaging solid waste?

• With Customers?
• With Suppliers?

• Have you considered alternate packaging materials?
• Have you considered reduction of packaging materials?
• Have you considered reusing packaging material?
• What issues or problems have been associated with each

alternative?

Have any recent business cases been conducted which involve packaging 
or solid waste reduction efforts?

• How were these business cases conducted?
• Will future business cases consider packaging solid waste manage­

ment efforts? Why and How?

Do you feel your industry or company is different from others in address­
ing packaging solid waste?

What would you do differently if you could do it over again?
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CIBA - Mettler/Toledo Scale

Mettler/Toledo Scale is a $750 million multinational producer of 

quality weighing instruments. It is a subsidiary of Swiss parent CIBA- 

GEIGY. The product line ranges from precision scales built in the Mettler 

division which have the accuracy to measure molecular weights to the 

industrial/retail scales built by the Toledo Scale division which have the 

accuracy to weigh a railcar traveling sixty miles per hour.

The company has eight domestic plants and three plants located in 

Brazil and China. The company case study specifically investigates the 

actions within the Mettler/Toledo Scale facilities in Worthington, Ohio. 

Discussion pertaining to the design review process is effective company- 

wide.

The case study was initiated by personal contact with the Chief 

Information Officer, Mr. David Platt, and linked through to Mr. John 

Lucas, Plant Manager. After initial screening discussions, the case study 

participants included:

Mr. Richard S. Keller, Jr.
Purchasing Manager

• Mr. Joseph Telly
Support Associate
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Data Translation

Data Translation Company is a $36 million producer of high per­

formance data acquisition, image processing, and multi-media equipment 

for the IBM PC, PS/2, VMEbus, and other computer platforms. Data 

Translation uses wholly owned subsidiaries in the United Kingdom, Ger­

many, France, and Italy and distributors in more than 40 countries to 

service the international marketplace with a standard five-day delivery and 

quality guarantee.

The case study was initiated after the Director of Materials 

indicated on the mail survey that the company was willing to participate in 

a case study. After initial screening discussions, the case study 

participants included:

• Ms. Kim Gray 
Director of Materials

• Ms. Lori Dustin 
Director of Sales

• Mr. Dick Mercadante 
Facilities Manager

• Ms. Mary Butler 
Senior Buyer
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E. I. du Pont de Nemours & Company

E. I. du Pont de Nemours & Company (DuPont) is a $38 billion 

multinational producer of chemicals. It is the largest chemical company in 

the United States. The chemical segment manufactures commodity and 

specialty products including titanium dioxide, fluorochcmicals, and poly­

mer intermediates. A diversified mix of specialty fibers is produced to 

serve end users such as high-strength composites in aerospace, active 

sportswear and packaging. Polymer operations consist of engineering 

polymers, elastomers, and fiuoropolymers. Petroleum operations consist 

of both upstream and downstream activities. Diversified businesses in­

clude agricultural products, coal, electronics, imaging systems, and medi­

cal products.

The case study was initiated after the Vice President of Materials & 

Logistics Services, Mr. Frank J. Nagy indicated on the mail survey that the 

company was willing to participate in a case study. After initial screening 

discussions, the case study participants included:

• Mr. Robert Weis
Manager - Environmental Packaging Initiatives

• Ms. Kim D. Steele
Information Systems Project Manager

• Ms. Maria Ulissi
Procurement Training Leader
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International Business Machines

Internationa] Business Machines Corporation is a $64 billion multi­

national producer of information processing equipment and systems. It 

has business units manufacturing processors, general purpose processors, 

networks, operating systems, supercomputers, printers, workstations, 

personal computers, tape drives, optical storage devices, logic and mem­

ory chips, and developing business solutions.

IBM installed the IBM Worldwide Distribution Engineering Center 

to support corporate packaging efforts. The Center develops guidelines 

for IBM engineers and IBM suppliers to achieve continued optimal use of 

packaging materials.

The case study was initiated through Mr. Edward Collins. Mr. 

Collins arranged for the initial survey to be filled out by Mr. Alvin Voss, 

Senior Engineer at IBMs Worldwide Distribution Engineering Center. 

Mr. Voss indicated on the mail survey that they were willing to participate 

in a case study. After initial screening discussions, the case study 

involved:

• Mr. Alvin R. Voss
Sr. Engineer - Worldwide Distribution Engineering 
Services
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Rich Products Corporation

Rich Foods Products is a multi-national producer of food products 

with headquarters in Buffalo, New York. Company growth has been 

achieved through acquisition and international expansion. Revenues have 

grown from $715 million in 1989 to $890 million in 1991. The revenues 

for 1992 exceeded $950 million. Over the same period of time the number 

of employees has grown from 4,900 to 7,000.

The company primarily produces frozen foods that are typically 

maintained at below 0° F. Products include non-dairy products, whipped 

topping, frozen bakery products (except bread), frozen and prepared 

shrimp, frozen crab meat, spaghetti and meatballs, packaged ice cream, 

pudding pops, and quick frozen and cold pack fruits.

The company has twenty-two manufacturing plants and facilities, 

six U.S. offices and four foreign offices. It conducts business in over 50 

countries. Subsidiaries include Booth Seafood, Byron's, Casa Di Bertac- 

chi (Italian Food Specialties), S. Gumpert (Gelatin Desserts, Puddings, 

and Cake Mixes), Rich Fruit Pak, Rich Products - Columbus (Non-Dairy 

Creaming Agents, Vending Powder Soups), Rich Food Products - Dayton 

(Pies and Cakes), and Rich SeaPak (Fish, Shrimp, Seafood Specialties, 

Onion Rings, and Vegetables). The company also operates an Entertain­

ment Group that owns three minor league sports teams and four radio 

stations. Rich Transportation Services is a wholly owned subsidiary that 

provides for-hire frozen food trucking services.
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In each of the last ten years, Institutional Distribution Magazine's 

annual "Industry Leaders Roll" has ranked Rich Products either first or 

second in their class.

The case study was initiated through Mr. Donald J. Allison of 

Computerized Packaging Consultants. He suggested contacting the Vice 

President of Logistics, Mr. Jack T. Ampuja to see if the company was 

willing to participate in a case study. After initial screening discussions, 

the case study participants included:

• Mr. John J. Nobile 
Corporate Purchasing Manager

• Mr. Howard W. Wurster Jr.
Manager of Corporate Packaging

• Ms. Mary Beth Kuiyak 
Packaging Coordinator
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Rohm and Haas Chemicals

Rohm and Haas Company is a S3 billion multinational producer of 

specialty polymers and biologically active compounds. It is the largest 

manufacturer of acrylic plastics. It also produces polymers, resins, and 

monomers which are geared toward a wide variety of industrial applica­

tions. The company also manufactures agricultural and industrial chemi­

cals.

The Rohm and Haas annual report states its business strategy is to 

"make value-added products for uses where product tailoring and superior 

customer service provide a competitive edge." Two-thirds of sales are 

related to acrylic value-added chains, the remaining one-third of sales 

consists of four stand-alone businesses -  agricultural chemicals, biocides, 

electronic chemicals, and separation technologies.

*

The case study was initiated after the Director of Materials 

Management, Mr. David T. Espenshade indicated on the mail survey that 

the company was willing to participate in a case study. After initial 

screening discussions, a case study was conducted with:

• Ms. Karen W. McDonie
Manager - Purchasing Packaging Services
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Tasty take

Tastykake is the principal division of Tasty Baking Company. 

Located in Philadelphia, Tastykake is a $128 million manufacturer of 

snack cakes, pies, cookies, and doughnuts.

The case study was initiated after the Vice President of Purchasing, 

Mr. Owen Morris Jr., indicated on the mail survey that the company was 

willing to participate in a case study. After initial screening discussions, 

the case study participants included:

• Mr. Joseph Bauer 
Director of Logistics

• Mr. Bruce Maul
Superintendent of Environmental Sanitation
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Company "A"

Motivation

Motivation for solid waste management at Company "A" has come

from;

1. Proposed legislation

2. Requirements in the international arena

3. A few customer requests

The primary packaging commodity used are drums. The drum 

suppliers have proactively developed some solutions to help keep the 

drums out of the landfills.

Company "A" has reduced the amount of packaging material 

through lightweighting, changing packaging materials, reuse and refilling 

Intermediate Bulk Containers (IBCs). In some cases, the company has 

moved from bags to water-soluble pouches. A cost analysis of changing 

from drums to IBCs was difficult to justify due to expensive IBC 

containers and high return freight costs. There is also an issue of passing 

along the increased cost (to purchase reusable containers) to the customer.
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Corporate Efforts

Company "A" is perceived as both reactive and proactive.

• A reactive perception typically comes as a result of customers being 

reactive to solid waste efforts; due to pressures such as increase 

landfill tipping fees

• A proactive perception typically comes as Company "A" imple­

ments environmental changes before they have been requested by 

the customers

Company "A" has placed environmental efforts at the plant level 

and the effort is championed at the executive management level. The 

company literature indicates a high level of effort and awareness primarily 

addressing emissions of more than 300 chemicals to air, water, and soil. 

For packaging material, Company "A" maintains an effort out of 

Corporate Packaging Services which facilitates the flow of realistic waste 

management information on costs and logistics to inform customers how 

to handle packaging waste. Examples of solutions offered to customers 

include:

• Utilizing a third party (Van Leer) reconditioning program. Van 

Leer offers an 800 number that allows them to set up route planning 

to provide feeder of drums to 13-14 conditioning facilities across 

the United States. The customer calls for pick-up and pays a fee 

(typically up to $3 per drum). Company "A" is not involved in the
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process other than to provide information to the customers about 

disposal options.

• Sonoco offers a Mobile Environmental Recycling Vehicle (MERV) 

which is routed to the location of fiber drums, strips off any metal 

before grinding the fiber for concentrated collection and transporta­

tion to a processing center. Cost runs between SI.50 and $3.00 per 

drum. Again, Company "A" only provides information about this 

program to the customer.

The perceived solution by Company "A" is in the eventual devel­

opment of a meaningful reverse logistics infrastructure that adds value to 

the process. The role perceived by Company "A" is to play an on-going 

supportive role, not to create solutions, but to stay closely tuned to the 

alternatives as they develop and facilitate communication between 

customers and third party suppliers of waste management solutions.

Current efforts are undertaken by Packaging Services, which is a 

part of the North American Purchasing organization reporting to the Di­

rector of Materials Management. Solid waste reduction efforts are not 

formally recognized but the head of Packaging Services has taken the 

responsibility to reduce packaging waste as part of the inherent definition 

of the department. Buyer performance plans include the responsibility to 

reduce packaging solid waste. Specialized training involves enlightening 

buyers through knowledge of current and pending legislation.
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The Marketing function of Company "A" does not take a strong 

interest in the effort to help reduce customer solid waste although there 

has been an increase in the number of customers asking about solid waste 

reduction. Packaging Services is attempting to proactively address solid 

waste issues so the company will be ready as the issue increases in 

importance. Success of the program is largely dependent on marketing 

involvement selling the program to customers. Lack of business interest 

has hindered reduction efforts throughout the entire channel.

Measurement of Improvement

Company "A" is trying to track outbound packaging material but 

finds it is difficult to collect meaningful data. They can determine the 

number of items going out but are having difficulty determining what 

really happens to the material after it enters the customer’s hands. This 

has created difficulty in accurately analyzing the overall environmental 

benefits of changing to IBC or utilizing recycled pallets. The lack of accu­

rate data has hindered setting accurate goals.

Results are not formally reported up the chain of command, re­

flecting a "lack of caring" by upper management. It is likely this would 

change if the company faced financial penalties or a significant increase in 

the number of customers requesting solutions.
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Expectations for the Future

1. Continued emphasis to reduce waste

• From customers - due to landfill space issues and increasing dis­

posal costs

• From suppliers - as awareness increases

2. Some states will continue to push more legislation

3. The Council of Northeast Governments will move more toward a 

reasonable joint effort working with industry

4. Continued development of third party solutions
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Company "B"

Company "B" has a complex set of diverse products primarily 

serving industrial customers throughout the world with multiple channels. 

It has benchmarked its activities with Johnson & Johnson, Eastman 

Kodak, Hewlett-Packard, and IBM to help understand what is being done 

and what Company "B" should be doing. In August 1992, it set up a 

Center of Excellence to address the issues.

Goals

Company "B" sends an annual environmental progress report to 

stockholders along with annual financial report. While past environmental 

progress reports have not addressed packaging, the 1993 report will 

include packaging solid waste reduction efforts.

The company has set a goal of reducing what ultimately goes into 

landfills by 50% by the year 2000 of the amount sent to landfills in 1991. 

The 50% goal is not indexed for changes in business volume. If company 

business doubles, solid waste reduction must be reduced by an even 

greater factor. While 1991 is a base measurement year, Company "B" has 

already reduced over 100 million pounds of waste from efforts starting as 

early as 1985. While no credit is given for efforts prior to the 1991 base 

year, the company still wants to communicate that they are already doing 

something to reduce solid waste.
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The following interim targets have been set;

Company "B” Interim Reduction Targets

Year Reduction

1991 Base Year
1995 25%
1998 35%
2000 50%

Strategies

Company "B" has developed the following strategies revolving 

around the 3R's (Reduce, Recycle, Reuse) plus a 4th "R" to buy recycled 

materials whenever possible. The strategic approach by Company "B" is 

to play an active role in all aspects of the supply chain by involving 

customers, suppliers, internal operations, and to close the loop by helping 

to create a market for recycled products through corporate purchasing 

efforts. Strategies include;

• Avoid and/or reduce materials through lightweighting and increas­

ing material efficiency, utilizing larger bulk or semi-bulk shipments, 

using self-destructing packaging that is dissolvable or consumable, 

and removing heavy metals such as lead, cadmium, mercury, or 

hexavalent chromium from all packaging.
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• Promote reuse through development of returnable packaging 

systems for agriculture, chemical, electronic, and fiber divisions and 

utilizing returnable pallet and bulk box systems.

• Design modification for recyclability and establishing cus­

tomer/supplier relationships. Company "B" encourages customers 

to send their packaging material back to Company "Bn suppliers. 

Company "B" then repurchases the retromanufactured material from 

the suppliers.

• Support the use of recycled content to utilize the highest percentage 

of post-consumer recycled content practicable for packaging needs. 

This will help develop markets for recycled products by creating a 

demand.

• Reduce disposal by diverting as much packaging waste from in­

cinerators and landfills as possible.

Efforts are initially directed in 1993 on outbound shipments to 

Company "B" customers. Efforts concerning inbound shipments from 

suppliers are targeted to begin in 1994.

Measurement

To facilitate measurement and tracking the reduction effort, 

Company "B" set up a special project in April 1993 to develop a com­

puterized reporting system. The reporting system is currently in its in­

fancy stage. Efforts to date have been spent reviewing the scope of the
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project and developing options to provide the most efficient and accurate 

measurement of the reduction efforts. The design of choice will not 

require a transaction-based program but a simplified program that can be 

run as needed, captures 90% to 95% of the material (low, and is adaptable 

to changing reporting requirements.

The system design utilizes generic Bills Of Materials (BOMs) for 

packaging finished product ("put-ups.") Company "B" has over 10,000 

unique BOM put-ups. Manpower estimates indicated over ten man-years 

of effort would be required to collect and input unique put-up data. Use of 

generic BOMs significantly reduces the amount of data required. Four or 

five generic BOMs can be used to represent roughly 200 to 300 unique 

BOM put-ups per plant. Overall, this means a total of approximately 230 

BOMs will be used in place of the 10,000 unique BOM put-ups. Plans 

currently call for on-line capability of update the generic BOMs as needed.

A pilot program involving the top 30 customers of Company "B" is 

identifying how much packaging material has been sent to each customer 

and is investigating what the customer has done with the packaging 

material after they received it. The top thirty customers represent 50% of 

the total volume of packaging material used by the company. The pilot 

program hopes to determine the scope and magnitude of the reduction 

task, determine return needs, and hopefully identify potential leverage 

points to help achieve reduction goals.
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The reporting system will be utilized internally, with suppliers, and 

with customers. Internal reports will be generated which identify how 

business teams are performing relative to their goals, provide information 

for the environmental annual report, and facilitate government reporting 

requirements such as the Council of Northeastern Governments. 

Packaging suppliers may utilize the information to understand the flow of 

packaging material and sources of reusable materials. In some cases, 

Company ”B" utilizes third party collection programs and must pay an 

estimated fee for the projected number of units to be shipped. The 

reporting system will be utilized to reconcile the account with actual 

shipment data. Reports will be used with key customers to identify 

disposition of packaging material which potentially may result in reuse or 

inclusion of the material in the return loop to Company "B" packaging 

suppliers.

Purchasing Organization and Policy

Company "B" has corporate buyers for pallets, tubes, and drums. 

Each regional office buys at the local level. In May 1990, Company "B's" 

Executive Committee created the following corporate procurement policy:

"Resolved, that in furtherance of Company "B's" commitment 

to its waste management policy, it is the policy of Company 

"B” to preferentially purchase items made of recycled 

materials where such products meet our continuously 

improving quality requirements and are available at 

reasonable prices and terms."
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Purchases are driven by the following packaging guidelines "to use 

the highest percent of post-consumer recycled content practicable in 

outbound (product) and inbound (supply) packaging materials."

Company "B's" Guidelines for Recycled Content

Recycled
Material Content

Corrugated Boxes 35%
Paperboard Cartons 80%
Paper Tubes and Cores 90%
Plastic Bottles 25%

Efforts involving outbound packaging material shipped to customers 

include:

• Lightweighting packaging materials.

• Certification that packaging materials do not contain lead, cadmium, 

mercury, or hexavalent chromium.

• Recommendations for enhancing the recyclability of cunent 

packaging materials.
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• Expanding "Closed Loop" recycling partnerships with customers 

and package suppliers.

• Registering/qualifying packaging for German return systems.

Efforts involving inbound packaging material shipped from sup­

pliers include:

• Developing proactive reduce, reuse, and recycle programs with 

suppliers to assist Company "B" plants in meeting their environ­

mental goals to reduce inbound (supply) packaging waste by at least 

50%.

• Determining the quantity (in pounds) and recycled content (post- 

and pre-consumer) of packaging materials used to deliver products 

to Company "B" in 1991.

• Determining the quantity (in pounds) of packaging materials sold to 

Company "B" in 1991.

• Certifying post-consumer and pre-consumer recycled content of 

packaging materials sold to Company "B" in 1991.

• Forecasting post-consumer and pre-consumer recycled content 

levels that package suppliers expect to offer in 1995 and 2000.
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Personnel Training

Training of personnel concentrates primarily on awareness of the 

issues, regulatory issues and requirements, company policies and goals, 

what has been accomplished to date, and how the company benchmarks 

against others.

Company "B" utilizes an education coordinator to act as a resource 

to help structure and develop training courses for the 1500 to 2000 

purchasing personnel corporate-wide.

Employees cited increasing involvement by purchasing throughout 

the company and the need to develop leadership skills and improve skills 

in operating as a team. In addition, the environmental effort needs to train 

marketing personnel to include environmental efforts when interfacing 

with customers.

Issues

The key issue faced by Company "B" is how to best communicate 

efforts internally to employees and externally to customers and suppliers. 

Packaging tends to be a low percentage of the total product cost and does 

not traditionally get much emphasis, particularly with industrial customers.
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Company "C"

Company "C" considers itself proactive with both customers and 

suppliers. Its first environmental corporate policy was formally published 

in September 1974. On-going efforts are conducted at each location by 

packaging engineers with help from the site solid waste coordinator. All 

efforts are under the guidance of the corporate Director of Logistics 

Processes.

The company has appointed Environmental Coordinators at each 

company location, established recycling sub-committees, modified 

supplier packaging and materia] handling specifications, implemented a 

packaging competition program, expanded U.S. goals worldwide to all 

manufacturing and sales locations, established a corporate task force to 

study reclamation of packaging from customers, and established a 

packaging competency center.

The Distribution Competency Center originated in 1975 to support 

both distribution engineering and packaging engineering. It has gone 

through several mission transitions but is back to its original role. The 

Center develops corporate packaging specifications for purchasing use at 

each company location. The specifications are now available on-line to 

help accommodate changes and support ISO 9000 requirements.
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Measurements

By being proactive, corporate solid waste management goals were 

achieved early and are currently twice the EPA proposed targets. Some 

international locations are having difficulty meeting these goals due to lack 

of local recycling capabilities and national goals.

Company "C" has investigated measurement programs of other 

companies but has not found anything usable that links into its existing 

database. In 1990, the company manually collected environmental in­

formation about the weight and volume of packaging material used, 

whether it is recyclable, the content of heavy metals, or 

Chlorofluorocarbons (CFCs) utilized in each location. It is currently 

testing a VM-based executable file which will facilitate the reporting 

process. Purchasing is involved by collecting supplier information, par­

ticularly heavy metal certification. In addition, the company has under­

taken a benchmarking study with competitors to help refine its guidelines.

Internal Packaging Competition

Company "C" has developed an internal environmental packaging 

award which helps encourage participation, recognize participants, and 

attach monetary value to changes which improves its environmental 

packaging. Points are awarded for packaging changes, team development, 

and use of new technology. The annual competition presents site and 

individual awards.
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Customer Feedback

Company MC" receives more letters or comments on environmental 

concerns from the customers of less expensive, consumable products.

Supplier Support

Company "C" provides a document to all suppliers outlining 

packaging and handling requirements for doing business with the company 

and has included an environmental section within the document. The 

company has developed Environmental Design Guidelines for Company 

"C” Packaging Engineers and makes it available to suppliers or customers 

upon request. The company was also very active in developing the 

Handbook for Environmentally Responsible Packaging in the Electronics 

Industry. These materials are used to help simplify the job of the buyer by 

providing a technical reference to understand the terminology, identify 

third parties to facilitate environmental efforts, provide guidelines such as 

when to utilize reusable containers, and identify packaging alternatives. 

Care must be taken by Purchasing to see that packaging costs do not end 

up in the piece price, but can be separately identified in supplier costs.
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Company "D"

Company Policy

Decisions made at Company "D" are not entirely financially driven 

as the company has a corporate philosophy of wellness and greenness that 

pervades the decision making process. For example, when changing 

equipment to end the use of Chlorofluorocarbons (CFCs), Company "D" 

chose to go beyond environmental requirements and install new equipment 

that far exceeded the standard for emissions.

Interaction with Customers

Efforts for packaging reduction are driven by Company "D's" 

manufacturing operations. The company ships final products to sub­

sidiaries, distributors, and directly to customers. Due to the technical 

make-up of the products, customers often communicate technical re­

quirements and feedback directly to the manufacturing location. Occa­

sional requirements for special packaging is communicated directly to 

Shipping as an order qualifier.

Some OEM customers have requested reduction in the amount of 

documentation sent with the product.
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Two European subsidiaries have requested information (what was 

being done and when it would happen) concerning company efforts on 

environmentally safe packaging. In addition, company products are 

shipped by air to European customers. Air freight charges are based on 

size instead of weight creating economic reasons for reduction of pack­

aging material on all international shipments.

Company "D" has not utilized its environmental efforts for green 

marketing purposes. This is not one of the primary order winners making 

the sale.

In-House Effort

Company "D” was acknowledged by the Massachusetts High Tech 

Council for environmentally sound packaging and trash disposal. They 

have an active internal collection system for bottles and papers reducing 

solid waste disposal costs by collecting and pre-sorting drink bottles and 

three types of paper (office white, computer green bar, and newspapers). 

The cost to dispose of solid waste costs Company "D" $75 per ton. 

Collected paper is picked up by a third party at a cost of $38 per ton, a 

reduction of $37 per ton. Drink bottles are collected and transported 

weekly by company van to a downtown recycling center.

Other in-house solid waste reduction includes allowing and en­

couraging suppliers to take excess pallets from a designated location re­

gardless of the number originating from that supplier. Styrofoam peanuts 

from inbound shipments are reused for outbound shipments. Improved 

corrugated packaging has reduced the amount received from suppliers.
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Reuse of plastic tubes holding Integrated Circuits (ICs) has been 

attempted but harmful static electricity has been a concern.

Disposal options continue to surface. An example was cited re­

garding specialized disposal of printing ink. After considering traditional 

disposal options, Company "D" contacted the supplier who offered to pick 

up the ink for retromanufacturing.

As a matter of practice, Company "D" attempts to source locally 

whenever possible. This has offered an unexpected benefit of providing a 

short enough channel to make it feasible for suppliers making their own 

deliveries to pick up their packaging materials after the product has been 

delivered.

Measurements:

No specific goals have been put into place. A need was cited for 

more specific costing of overhead, including identification of how much 

overhead is packaging related. This would help provide a better handle on 

the total cost of acquisition instead of solely unit price.

Partnership relationships with suppliers coupled with Company 

"D's" philosophy to be "the best customer to a shrinking number of 

suppliers" has resulted in improvements beneficial to both companies. 

While efforts typically originate from Company "D," an example was cited 

where a supplier made three additional improvements to the process after 

Company "D" got the ball rolling. Company "D" initially asked the
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supplier to take back boxes. The supplier effort evolved into shipment of 

the products using reusable totes.

Company "D's" efforts are also forward-looking. Their supplier of 

printed manuals has a standing request to notify the company when it is 

economically feasible to print on recycled paper

The European mandate is changing how purchasing buys products. 

For example, the company currently ships a vinyl binder with 

documentation. Company "D" is aware that it must be prepared to pay for 

return of the binder sometime in the future. It is addressing alternatives 

such as utilizing alternative materials such as hard paper or eliminating the 

binder entirely by shipping diskette soft copy documentation.

The company is proactive in dealing with suppliers but admits it has 

been somewhat reactive in accommodating customer environmental 

requirements in that it did not anticipate the environmental requirements 

before they were requested.

When asked what they would do differently if they could do it over 

again, the responses suggested acting sooner and selecting more suppliers 

moving in the same direction as Company "D."
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Company ”E"

Company "E" is an example of a company that has begun managing 

its solid waste as a result of state government reporting requirements. 

Companies generating more than two thousand pounds of any specific 

type of trash are required by state government environmental regulations 

to provide a biannual report documenting what the company puts into the 

solid waste stream and where it goes. An annual audit is also required. A 

copy of the audit is sent to the company's third party waste hauler who 

must get approval to dispose of the waste. Company "E's" solid waste has 

been classified as 'municipal-like," that is, waste similar to residential 

waste. This classification allows Company "E" to avoid costly chemical 

analysis of the solid waste. The state government also requires the com­

pany to maintain a written source reduction plan spanning a five year 

period and to have it available upon request.

Measurement

To meet state government reporting requirements, Company "E" 

started conducting quarterly audits of the content of its solid waste early in 

1992. Each audit provides detailed information separated by manufactur­

ing department, environmental sanitation, cafeteria, technical services, me­

chanical, and direct marketing areas. Production departments represent 

the greatest percentage (46.8%) of solid waste. The solid waste consists 

of wraps, cartons, pie boxes, cardboard, separators, and both salable and 

damaged product.
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Solid waste removal costs $0.0325 per pound. Alternative removal 

of separated material costs $0.01 per pound. One of the audit findings is 

that while the company has a program to reduce waste, there are still addi­

tional opportunities for solid waste reduction. The latest quarterly audit 

provided by the company indicated that out of 37,215 pounds of solid 

waste generated in one week, 1,520 pounds of finished product and corru­

gated packaging was removed from the solid waste stream during the audit 

for alternative processing. This represents an additional opportunity to 

reduce annual solid waste removal costs by $1,778.

Goals

Company "E" originally developed a set of "realistic but conserva­

tive" solid waste reduction goals to meet the state government requirement 

to have a five year strategic plan for solid waste reduction. The company 

has been pleasantly surprised to find their solid waste reduction efforts 

have dramatically exceeded their goals. Given the cost effective success 

of their efforts, the company indicated it should have considered working 

on solid waste reduction long before being required to by the state govern­

ment. The company was surprised to find that, when using a cost per 

pound metric, the most expensive component of the finished product was 

the packaging material.
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Efforts to meet the corporate goals are overseen by the Superinten­

dent of Environmental Sanitation. A corporate committee is used to ad­

dress solid waste reduction efforts and a corporate mission statement on 

solid waste management was created in 1992.

Solutions

Company "E's" solution to solid waste reduction involves the entire 

supply chain. It maintains an on-going effort involving suppliers, manu­

facturers, and customers to continue seeking additional opportunities for 

improvement. Some opportunities for solid waste reduction have run into 

cost issues that cannot be resolved within the immediate supply chain. An 

example was cited in which the closest company willing to accept the 

waste material for retromanufacturing was located 1,400 miles away. The 

retromanufacturing company will only take large shipments of the mate­

rial. This means that Company "E" must accumulate the material at its site 

until it has 30,000 pounds. The transportation cost to send the material to 

the retromanufacturer is approximately SI,900. The alternative solution is 

to landfill the material at a cost of S975. Until there is a closer retromanu­

facturer to accept the material, it is not cost effective for Company "E" to 

do anything but landfill the recyclable material.

Working With Suppliers

To reduce the amount of inbound packaging material that would 

enter Company "E's" solid waste stream, meetings were conducted with 

suppliers to analyze how Company "E" received product from the suppli­

ers and to review the amount of packaging material used to ship product 

by suppliers. The review discovered a series of changes made by suppli­
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ers over time to the inbound packaging had resulted in over-packaging. 

Each packaging change (such as adding dividers, shrink wrapping, or use 

of special glues) was added on its own merit and either increased the 

amount of packaging material shipped or complicated potential recycling 

efforts. Company "E" has jointly worked with suppliers to reduce the 

amount of packaging used. Packaging changes have been well received 

by suppliers. Examples of packaging changes include:

• Utilizing reusable totes for fruit shipment. The totes have simplified 

the handling of incoming fruit products, reduced packaging costs, 

and eliminated packaging containers from Company "E's" solid 

waste stream.

• Company "E" worked closely with their supplier of polypropylene 

film to change the content of the material used for the cores on 

which the polypropylene film is wrapped. Polypropylene film is 

used to wrap many of Company "E's" finished products. The film 

supplier originally used paper cores that weighed 4 to 6 ounces 

each. After using the film, the paper cores were thrown into Com­

pany "E's" solid waste stream. The supplier is now utilizing reus­

able hard plastic cores that can easily be shipped back to the sup­

plier.

Working With Customers

Company "E" has been responsive to customer requests to modify 

the packaging of finished goods. While their primaiy customers are the 

distributors and retail outlets where their product is sold, Company "E"



www.manaraa.com

364

also solicits and acts on the opinions of the final consumer. All feedback 

is individually considered and receives a response directly from the com­

pany. As an example, a consumer contacted the company regarding a per­

ceived overpackaging of a final product that used metalized film and a 

polystyrene tray. In response to the initial feedback, the company modi­

fied its final packaging to minimize the packaging.
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Company "F"

The parent of Company "F" is a multi-national chemical company 

which has been very conscious of the environmental impact of their 

businesses. The desire to be a "green" company has permeated throughout 

the cojporation in terms of environmental policies and employee attitudes 

toward the environment.

Design Review Process

The corporation has a five step design process which includes a 

steering committee review of each new design to "confirm the envi­

ronmental impact...and to address and resolve any [environmental] issues." 

The review process considers emissions, safety, and the environmental 

aspects of the design on the same basis as cost and design issues.

Packaging Reuse

The company has employed a packaging reuse concept similar to 

that of the apocryphal tale* 86 of Henry Ford:

ISfrfhe Henry Ford Museum is "unable to substantiate the story,...and 
considers the story to be doubtful." The June 7, 1971 Detroit News 
(page 15-A) quoted automobile worker John L. Naylon regarding this 
tale:

"To us ’old folks' who spent years in the field and at Ford 
plants, this shipping crate story is one we have guffawed 
about over the years. I used to be at the Kansas City plant — 
first one to ever assemble a Model T outside of Michigan.
Lot (sic) of other industrial plants also were in the area. One 
of these used to ship materials to the Ford plant. The wood 
in the crates was good sturdy woo -  maybe even oak.
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Henry Ford provided precise specifications to his suppliers to 
ship automobile parts using wooden crates with drilled holes 
in specified locations. Ford reportedly reused the wood from 
the crates for the floorboards of the Model T. The specified 
holes accommodated the gear shift and pedals.

Company "F" designed inbound packaging specifications for a steel 

stainless shell shipped by a supplier. They found an acceptable source of 

packaging material meeting the specifications and then told the supplier of 

the shell where to buy the packaging materials. After the stainless steel 

product shell is filled with internal electronics by Company "F," the same 

packaging material is used to ship the final product to customers. Not 

only has this resulted in an estimated product cost reduction of S10 for the 

packaging materials, it has also reduced the costs to dispose of the 

inbound packaging material and procure and receive new outbound 

materials. The elimination of the additional amount of packaging material 

has also reduced the amount of required floor space.

The company reuses corrugated boxes for internal shipments to 

sister plants. The reuse and reduction of cardboard was initiated when 

looking for an alternative to purchasing a baler. They are able to reuse 

corrugated packaging approximately 11 times. In addition, the company 

reuses plastic anti-static containers for internal shipments. The return of 

containers are facilitated through use of a dedicated company-owned truck 

operating twice a week on a closed loop between domestic plants.

Anyway, one of the Ford supplier plant managers was Ralph 
Settles. He told me that they had received word from Ford 
that boxes had to be a certain size, width, and length. The 
reason was that, after receiving them, they were cut up and 
used as floor boards."
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Employee Involvement

There are no quantitative solid waste reduction goals. Employee 

efforts are driven through the company culture. All employees operate 

under "directed autonomy" to create new ideas and raise the conscious­

ness with suppliers to encourage involvement and improvements. Floor 

employees recently raised an environmental issue concerning disposal of 

hazardous materials. The employee awareness came as a result of 

Material Safety Data Sheets identifying hazardous materials in the work 

areas. The manufacturing process utilizes a lead solder which is packaged 

in a tin tube. The tin tube packaging contains a residual amount of lead 

after the tube has been used. Proper disposal of spent tin tubes has 

become a concern. When the supplier was contacted, they suggested 

Company "F" contact the local EPA office for guidelines regarding proper 

disposal. The supplier is not interested in taking the spent tubes back even 

though numerous customers have requested they do so. Purchasing has 

become involved to help resolve the issue. This is typical of the employee 

motivated efforts.

Cost Factors

The cost to dispose of solid waste was also one of the initial in­

fluences in Company "Fs" effort to reduce solid waste. Local landfill 

costs have risen by an estimated two times over the last three years.

Over a two year period, the company reduced the amount of their 

solid waste tipped into the local landfill by 47%. This has been achieved 

primarily through efforts to separate cardboard and office paper from the 

solid waste stream. Approximately 45% of the solid waste was
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cardboard. Another 15% is office paper related. The company now 

separates these two commodities into bins for separate handling. Tipping 

fees currently run approximately $500 per 11 cubic foot container. Com­

pany "F" now tips seven less containers per year than they did two years 

ago.

Green Marketing Opportunity

Solid waste reduction efforts are also partially driven by oppor­

tunities for green marketing. Many of their customers are in the food 

industry and a reduced packaging is sometimes a part of the specified 

requirements to do business with these companies.

Purchasing Involvement and Skills Reouirements

Purchasing activities are organized by commodity. The importance 

of packaging material varies by commodity. Company "F" uses an in- 

house consultant to provide support for many different functions and for 

many different activities including solid waste reduction and meeting EPA 

requirements. Purchasing also utilizes an environmental "council team" to 

address environmental issues.

Supplier-customer relationships have drawn closer over the years 

due to many factors including joint effort on environmental concerns. 

Company "F" indicated the need to have a close working relationship with 

suppliers to achieve solid waste reductions. The company has a strategic 

goal to reduce its supplier base from 900 suppliers to 200 suppliers over 

the next 18 months to help achieve closer working relationships with 

fewer suppliers.
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Company "F" reports many suppliers have indicated this is the first 

time solid waste reduction has been mentioned to them by a customer. 

This indicates to Company "F" that it is out in front of the effort, at least 

with regard to other companies utilizing the same suppliers.

The company recognizes the need to further develop purchasing 

skills to become technically competent in their purchases, know what 

questions to ask, and to be able to correctly and effectively assess re­

sponses.
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Company "G"

Company "G" utilizes a total supply chain approach to manage the 

total cost and service of the supply chain from the raw source to the final 

consumer. The Materials organization supports inbound and outbound 

material flow and includes departments for Purchasing, Inventory Control, 

Transportation Services, and Customer Service.

Motivation

The overall objective driving the packaging reduction effort is to 

reduce cost in order to become more competitive. The positive impact to 

the environment and solid waste reduction is a secondary benefit. The 

green movement came through the industry about two to three years ago 

and was driven through the retail markets. The company expects the 

green movement to resurface and become more of a concern as more 

customers ask about it and government regulations require changes. 

However in an industry of small profit margins, lowest cost remains the 

primary order-winner.

Company "G" addresses specific industrial and consumer marketing 

niches. Recently a number of larger companies have started to enter these 

marketing niches and are perceived to have deeper pockets and a better 

ability to reduce overall total cost. This has caused Company "G” to 

proactively address cost reductions in every aspect of their operations 

including seeking improvements in the utilization of primary, secondary, 

and tertiary packaging.
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New Wavs of Working with the Supplier Base

In the past, Company "Gn single sourced suppliers due largely to 

time constraints. The company has recently started an Alternate Sourcing 

program to increase supplier competition as a means to help reduce costs. 

It hopes to use firee-market competitive forces to achieve cost competitive 

prices from its suppliers. In addition, the new suppliers considered are 

providing additional expertise. As a result of the Alternate Sourcing 

program, the expectations of suppliers have been increasing. Suppliers are 

asked for more technical input earlier. For example, a sample carton will 

still be designed internally, but suppliers are asked as part of the quotation 

to provide creative ideas to improve the base design.

Company "G" uses centralized sourcing and de-centralized buying. 

Up until two and a half years ago there was only a single person to handle 

the corporate purchasing. Corporate purchasing now utilizes three 

employee associates to achieve more sophisticated and complete sourcing 

activities.

Outsourcing Packaging Improvements

Due to the earlier lack of manpower, Company "G" chose to utilize 

a packaging consultant. The consultant was used to address current and 

older products. From more than 2,000 Stock Keeping Units (SKUs), the 

consultant selected the twelve items having the biggest volume. The 

following variables were determined for each item:
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• Annual volume
• Case costs
• Primary packaging costs
• Average inventoiy
• Transfer freight costs
• Warehouse costs
• Handling costs
• Shipping freight costs
• Pallet costs
• Case counts per year
• Weight per year

The consultant then utilized a proprietary computer optimization 

program to consider the relationships of each component in the distri­

bution channel, the design mode, arrangement patterns used, appropriate 

case counts, the amount of necessary slack (length and width), allowable 

vertical dimensions, pallet patterns and effective strength for various 

options (such as use of an interlocking pattern or a combination of a 

column plus shrink wrap), opportunities for alternative packaging (such as 

use of a slip sheet instead of a pallet), allowable pallet overhang, 

allowable stack height throughout the entire distribution channel, 

appropriate use of dividers, and optimal utilization of flaps and comers to 

add strength to the packaging.

Changes were recommended to the overall process. Subsequent 

savings have been achieved as a result of optimizing the entire process. 

As shown below, packaging may be only 15% of the total logistics cost, 

but the packaging design can impact the cost of many other logistics 

activities.
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Company " G V  Logistics Costs

Activity Percentage of Total
Logistics Cost

Packaging 15%
Transfer Freight 8%
Shipping Freight 35%
Warehousing 42%

The logistics operations (packaging materials, warehousing, and 

shipping) for the initial twelve SKUs analyzed accounted for annual costs 

totaling $15,245,058. The consultant identified potential changes that 

projected annual savings of $1,977,507 (13%). These changes included 

reduction of slack and pallet reconfiguration to optimize the use of cube. 

After the initial analysis, twelve more SKUs were analyzed and similar 

changes projected an annual savings of $1,102,736 (12.1%).

Advantage of Using a Packaging Consultant

The use of the outside consultant has provided a source of pack­

aging expertise for Company "G" during a period when the need for cost 

reduction conflicted with limited available manpower to address cost 

reductions. Company MG" maintains an on-going relationship with the 

consultant to improve packaging of current products. New product 

packaging design conducted in-house also incorporates what has been 

learned from the current product packaging changes.
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Some of the key points learned from the consultant include:

• There is a definite need for Logistics involvement.

• The company must use a total cost perspective.

• All packaging variables should be considered including the primary 

packaging, shipping case, pallet pattern, re-arrangement, and pack­

aging count.

• Slack should be reduced wherever possible.

• Environmental impact should be included in the overall analysis.

• Damage reduction can be an important consideration in total cost 

savings.
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