Advancing Resource Management in Massachusetts
[image: image5.png]INSTITUTE

Resource and Environmental Strategies





Advancing Resource Management Contracting in Massachusetts: 

Reinventing Waste Contracts and Services
Prepared for: 

Bureau of Waste Prevention

Massachusetts Department of Environmental Protection

One Winter Street

Boston, MA  02108

Prepared by:

Tellus Institute

January 2002

Executive Summary

This report summarizes a project sponsored by the Massachusetts Department of Environmental Protection (DEP) Bureau of Waste Prevention to assess the potential of using Resource Management contracting at nine case study organizations: Acushnet Company, Fitchburg State College, General Dynamics Defense Systems (GDDS), Harvard University, Lemuel Shattuck Hospital, One Beacon Street, Stop & Shop, Texas Instruments, and Verizon.  Further detail on each of these companies is provided in Section 1.2.

Resource Management (RM) is a strategic alternative to disposal contracting that directs and provides incentives for external contractors to emphasize cost-effective resource efficiency through prevention, recycling, and recovery while limiting hauling and disposal.  For RM to become a standard practice it needs to be tested and proven.

The project is being executed in two phases.  Phase 1 (embodied in this report) assesses RM contracting practices and potential in a wide range of Massachusetts organizations.  Phase II of the project will provide direct contracting assistance to a number of companies to implement and test RM on the ground.  

DEP’s rationale for the project is to consider RM as an innovative non-regulatory, market-based method to reduce waste generation and increase recovery of useful materials.  In the past five years the recycling rate in Massachusetts has increased only 1-2 percent each year, preventing the state from achieving its Year 2000 recycling goals.  RM may help boost recycling rates and, more importantly, create a vehicle for business partnerships to engage in “upstream” source reduction opportunities that will be essential to reach the ambitious goal of 70 percent waste reduction by 2010 articulated in the State’s new Beyond 2000 Solid Waste Master Plan.  RM is expected to play a part in a multi-pronged strategy laid out in the Master Plan to promote more sustainable practices in communities to reduce the need for landfills, combustion facilities, or waste exports.

RM Overview

Most of Massachusetts’ waste stream is addressed through solid waste contracts where waste disposal volumes or service levels drive the compensation for solid waste contractors.  In such arrangements, the financial incentives of the waste generator and the solid waste contractor are at odds; while the waste generator has an incentive to decrease waste quantities, the contractor is better off handling continuously increasing quantities of waste.  These conflicting objectives work to impede serious progress in waste reduction.

Resource Management (RM) is a strategic alternative to disposal contracting that emphasizes cost-effective resource efficiency through prevention, recycling, and recovery while limiting hauling and disposal.  RM is premised on the idea that contractors will pursue resource efficiency when provided the correct financial incentives.  RM contracts align waste generator and contractor incentives by placing a “cap” on disposal compensation and providing opportunities for both the contractor and the generator to profit from resource efficiency innovations.  Thus, if a contractor identifies cost-effective recycling markets for disposed materials, or techniques for preventing waste altogether, they receive a portion of the savings resulting from the innovation.  This arrangement enhances recovery of readily recyclable materials such as corrugated cardboard and wood pallets, while also encouraging source reduction and market development for difficult to recover materials such as paint sludge and solvents.  Ultimately, this compensation scheme harmonizes the incentives of both parties: waste generators and their contractors benefit from resource efficiency innovations.  A useful manner to better understand RM is to compare it to how most organizations contract for waste and recycling services.  Primary features of traditional and RM contracts are shown in Table ES-1.

Table ES-1: Distinguishing Features of Waste Contracts/Recycling vs. RM Contracts

	Features
	Traditional Waste Contracts and Recycling Arrangements
	RM Contracts

	Contractor Compensation and Incentive Structure
	· Unit price based on waste weight and/or number of pick-ups

· Recycling often non-contractual “add-on” service provided by same or other contractors

Contractor Incentive:  Maximize waste service and volume; no integration with recycling
	· Constrain/cap waste hauling/disposal service to “cost-recovery” basis (eliminates profitability)

· Performance bonuses based on (and financed from) documented resource efficiency savings

Contractor incentive: Seek savings through recycling/diversion and other resource efficiency innovations

	Waste Generator-Contractor Relationship
	Minimal interface and collaboration between generator (and other stakeholders influencing waste) and contractor
	Strategic alliance: waste generator and contractor work together to derive value from resource efficiency

	Scope of Service
	Container rental and maintenance, hauling, and disposal or processing. Contractor responsibilities begin at the dumpster and end at landfill or processing site.
	Services addressed in traditional hauling and disposal contracts as a last resort, plus services that inform and influence waste generation (i.e., product/process design, material purchase, internal storage, education on material use and handling, data management, reporting).


The lack of interconnection between waste hauling/disposal contracts and recycling/diversion programs often translates to contractors competing over management of a customer’s waste stream. This is exacerbated by the informal nature of many recycling programs, which are often provided as “free” services.  Often, multiple contractors are responsible for their own limited portion of the total waste or recycling picture, impeding a systems approach, such as an RM program in which coordinated price signals for trash, recycling, and other services are mutually reinforcing in support of resource efficiency goals.  The RM contractor has clear “incentives” and is compensated as a “gatekeeper” to assure these services are thus aligned even though some services may be sub-contracted out to other specialized contractors.

Incentives are commonly financed with savings on disposal fees, hauling costs, and increased recycling revenues.  Other cost savings that can be used for incentives include reduced storage requirements resulting from more effective ordering, volume price discounts, and more economical material use.   As the RM moves further “upstream” the value of these savings and the profitability for both the RM contractor and customer under a gain-sharing arrangement can be quite large.  The underlying objective is to divorce the contractor’s profit incentive from providing increasing trash service.
Summary of RM Nationally

In 1997, the General Motors Corporation (GM) launched a RM contracting initiative in response to both corporate waste reduction goals and limited and uncoordinated resource efficiency efforts among GM’s 72 North American facilities. As a longstanding recycler that recovers and reuses virtually all scrap metals, GM’s premise in launching its RM initiative was deceptively simple: there are no waste streams, only wasted resources.   To achieve cost-effective conservation of plant resources, GM restructured its disposal contracts such that disposal costs were capped and financial incentives were provided for resource efficiency innovations.  To date GM has executed RM contracts at two-thirds of its North American facilities, with all remaining facilities scheduled to come on line by the end of 2001.  Plants that have had RM contracting in place for a year or more have realized a 20% reduction in overall waste generation (30,000 tons), a 65% increase in recycling (from 50,000 tons to over 82,000 tons), a 60% decrease in disposal, and a 30% decrease in waste management costs.

Building on GM’s success with RM, Tellus Institute launched a national initiative to assess and advance RM practice in a range of institutional, commercial, municipal, and industrial settings.  Sponsors for these ongoing projects include: the Nebraska Environmental Trust, the Florida Department of Environmental Protection, the Iowa Waste Management Assistance Divisions, the Missouri Department of Natural Resources, the Massachusetts Department of Environmental Protection, and US EPA’s WasteWise program (Office of Solid Waste).  A cumulative result of these projects is a set of standard RM practices any organization interested in RM should follow.  The three activities are: (a) establish a baseline of waste management/recycling levels and review current contract structures; (b) provide an exclusive scope to a single RM contractor; and (c) create incentives that reward the RM contractor for resource efficiency. These activities and the corresponding five practices are described below in Table ES-2.

Table ES-2: Summary of Standard RM Practices

	ACTIVITY
	RM PRACTICE
	DESCRIPTION

	Contract

Preparation
	1. Establish Baseline Cost, Performance, and Service Levels
	· Define current service scope and levels (hauling and tonnage)

· Identify existing contract compensation methods

· Validate service levels with total costs through annual baseline review/update

· Establish cost and performance benchmarks and goals

	Transform Scope and Contractor/ Customer Relationship
	2. Align all services to support resource efficiency 
	· Provide all responsibility to one contractor to coordinate, integrate, and formalize all waste and recycling contracts and services to ensure that all are mutually supportive of organizational resource efficiency goals

	
	3. Rethink Contractor Role and Relationship
	· Allow or require bidders to submit operations plans for achieving specified improvements in existing operations, provide latitude in work specification

· Engage RM contractor in daily RM operations and responsibilities

· Allow or require contractor to interface with internal stakeholders (engineers, legal staff, purchasing, other contractors) to devise cost-effective solutions, assure buy-in, and foster organizational learning 

· Establish quarterly meetings to report on performance and resolve issues

	New Basis for

Compensation
	4. Establish Transparent Pricing for Services
	· Delineate pricing information to specific services such as container maintenance, container rental, hauling, disposal, etc.  This allows variable price savings, such as “avoided hauling and disposal” to flow back to generator and/or be used as a means for financing performance bonuses.

	
	5. Provide Direct Financial Incentives for Resource Efficiency
	· Establish compensation that allows contractor to realize financial benefits for service improvements and resource efficiency innovations that result in cost savings

· De-couple or “cap” contractor profitability from trash disposal and service levels


Massachusetts Project – Phase I

Phase I of this project sought to assess the potential of a strategic alternative to disposal contracting called Resource Management (RM).  The project is centered on specific findings from nine case studies conducted at leading Massachusetts’ organizations.  Information from these case studies served as direct input to meet the three primary objectives of this report:

1. Baseline existing waste disposal, recycling levels, and associated costs within each organization, and characterize opportunities for increased diversion and cost savings that may be possible by adopting RM contracting.

2. Benchmark existing contracting practices to provide a glimpse into the “state of waste and recycling contracting” in Massachusetts businesses.  This involved assessing the degree to which participating organizations had already instituted elements of RM.

3. Evaluate how RM practices can be applied to performance-based contracts in which RM contractors are compensated on the basis of cost savings from resource efficiency improvements.

Baseline Waste and Recycling Contracts

Tellus met with all partner organizations to baseline existing waste disposal, recycling levels, and characterize trash and diversion programs in each partner organization.  Attached to this report are the “technical briefs” specific to each organization.  Each details the scope of services received; summarizes formal contracts and informal service arrangements for waste and recycling; and reviews materials recycled, service levels, and tonnages for calendar year 2000.  The briefs also discuss the availability of information needed to quantify current diversion, set future diversion goals, and establish equitable compensation in RM contracts.

The nine case study organizations have a wide range of diversion rates: four have diversion rates above 60% (One Beacon, Stop and Shop, Texas Instruments and Verizon); three have rates ranging from 18%-28% (Fitchburg, General Dynamics, and Harvard); and two have diversion rates less than 5% (Acushnet and Shattuck Hospital).  Thus, the case studies offered an excellent opportunity to evaluate the potential of RM for Massachusetts organizations that fall anywhere along this spectrum.  Looking at all nine case studies together, some general findings emerged:

· The structure of solid waste and recycling contracts vary within different organization.  Some organizations had formal contracts and others had “handshake” agreements.  

· Data reporting is generally lacking.  Billing information often served as the sole source of information on service levels and tonnage.  

· Contracting is largely fragmented (e.g., waste and recycling contracts are executed separately with organizations typically more focused on waste).  

· Recycling is typically viewed as an add-on to waste services or as a cost neutral proposition.  Thus, it is typically viewed as something an organization should pursue to “do the right thing”.  

· All specific and contracted services started at the point they picked up waste or recyclables at the dumpster.  Most source separation activities are done internally. 

Potential for Cost Savings, Enhanced Recycling and Improved Services Using RM

All organizations could benefit from more systematic RM contracting.  As shown in the following table, significant cost savings exist for all the case study organizations, including those with high base diversion rates.  For these nine partner organizations alone, there exists the potential to divert an estimated 5,000 tons from regional landfills and incinerators, at a net cost savings of roughly $500,000.  These funds can be used to create incentives for RM contractors to initiate recycling and other more resource efficient business practices.

Net savings range in value from $4,062 for Verizon to nearly $272,000 for Harvard University.  The majority of these cost savings (90% plus in many cases) stem from the avoided hauling/ disposal component.  It is these savings that are used as incentives for the RM service provider. 

Table ES-3: Summary of Diversion/Cost Saving Opportunities for Participating Organizations, 2000*

	
	Shattuck Hospital
	General Dynamics
	Harvard University 
	Texas Instruments
	Acushnet Company
	Verizon
	Stop & Shop
	Fitchburg

State

	Base Diversion Rate
	<1%
	27%
	28%
	60%
	5%
	59%
	72%
	18%

	Est. Additional Tons Recyclable/Recoverable
	435
	62
	3143
	355
	593
	53
	200
	143

	Resulting Diversion Percentage
	45%
	43%
	53%
	75%
	25%
	74%
	83%
	31%

	Percent Increase in Diversion Tonnage
	5438%
	63%
	84%
	24%
	366%
	25%
	16%
	69%

	Percent Decrease in Disposal Tonnage
	44%
	22%
	33%
	37%
	20%
	37%
	40%
	31%

	Savings -- "Gain-Sharing” Potential
	$31,195
	$27,280
	$271,973
	$30,605
	$65,011(4)
	$4,062
	$10,551
	$18,500

	Savings as a Percent of Affected Base Service Cost
	39%
	48%
	29%
	18%
	25%
	42%
	13%
	31%


* One Beacon Street does not follow the standard format and could not be summarized in above table.

A logical question to ask is: “Why aren’t companies taking advantage of these savings on their own?”  A primary reason is because these savings are relatively small (typically less than 1%) compared to total operating costs and organizations typically focus on reducing larger cost centers.  This is particularly true in today’s “downsized” environment where individuals are already overworked and human resources are at a premium.  However, as our assessment shows, while diversion savings may be relatively insignificant for a waste generator, they represent large potential increases in contract value for an RM contractor (13%-48%).

Conclusion

The results of this project suggest that RM has potential in a wide variety of commercial, industrial, and institutional settings.  While an emerging model, RM continues to make in-roads as an alternative to traditional waste and recycling contracting practices.  RM holds the promise of redefining the nature of services provided by the waste industry and the way waste-related companies generate profit.

Some of the broad conclusions based on the first phase of this project include:

· Most organizations do not have contracts that allow them to realize the full financial benefits of diversion.  Many have focused on logistics and have achieved cost reductions by switching from regularly scheduled pick-ups to an “on-call” basis.  However, few have completely unbundled fee structures that allow them to realize the total savings from diversion.

· External contractors have no ability or incentive to affect internal operations that would tap into the uncaptured value of recyclable commodities and avoided disposal fees.  

· Performance-based methods (emphasizing quantifiable, measurable performance targets and quality standards) are absent from all waste/recycling contracts.  

· The uncaptured value of recyclable commodities in the state’s waste stream combined with avoided disposal fees can provide incintives for RM contractors and be a boon to both customers and vendors.

· RM fosters a “system view” of resources- allowing business to make greater resource efficiency changes and associations.  Traditional solid waste practices pick up trash and recyclables at the curb or loading dock and generally do not involve looking “upstream” to make these connections.

· RM has the ability to help meet state waste reduction goals.

The most successful programs have devoted focused, internal resources to managing contracts/contractors and initiating recycling programs.  One partner organization, One Beacon, has some of the RM practices in place.  This program, managed by their property management firm, has successfully established transparent pricing to recoup savings from diversion.  These savings are then used to initiate internal recycling programs.  Similarly, Stop and Shop has devoted two full time employees to their waste and recycling activities.  In today’s competitive climate, however, many organizations simply cannot devote internal resources to non-core activities such as waste and recycling.  The key element of RM is to provide incentives to an external RM contractor to drive internal recycling and source reduction programs.  The contractor is paid for supplying these additional services through cost savings from improvements to the current system.  Thus even if the overall cost savings are small or cost-neutral, customers will obtain a much higher level of service for the same amount of money.  These services allow organizations to divert a higher percentage of their waste stream, to receive better data to manage waste and recycling activities, and to establish a system that seeks continuous improvement.   
Unresolved Questions

Clearly, there is still much work to be done for RM to become a standard practice.  An overall conclusion that can be taken from this initial research is that widespread diffusion of RM holds great promise for harnessing the power of the market to achieve resource efficiency goals.  Despite this potential, we have also learned through this project and other ongoing research throughout the US, that at least three major factors are limiting RM adoption:

· Lack of knowledge, visibility, and understanding.  Although the performance contracting components of RM are well established in other applications, the concept is relatively new to the solid waste field.

· Hauling and disposal is cheap compared to other organizational costs.  Hauling and disposal contracts typically represent less than one-half of a percent of waste-generating organizations’ operating costs.  Thus, organizations logically focus their efforts and resources on reducing larger operating costs and developing competencies in areas fundamental to their core business activity.

· Lack of profit incentives for service providers to provide RM services.   While service providers could provide profitable and cost-effective resource efficiency service, conventional contracts do not provide the compensation or incentives to diverge from an established business approach that neither their clients nor any other third party organization are pushing them to change.

In addition there are lingering questions about RM.  What are the limits to the model and where does it work best?  How well does RM contracting work in small businesses?  What are the constraints in achieving some of the strategic, upstream potential of RM (source reduction, environmentally preferable purchasing, design)?  What are some of the organizational barriers customers must be aware of?  These questions will best be answered empirically.

This project has done much to baseline current contracting practices, evaluate RM’s financial and waste reduction potential, and provide standard contracting practices to assist organizations in moving toward RM.  However, in order for RM to take hold, resources must be provided to both potential customers and suppliers of RM services to create a sustainable, long-term market for RM services.  This can be accomplished most effectively by accelerating the adoption of RM services by organizations statewide.  Once the model is established and success of the model proven in real world applications, additional education and outreach can quickly spur demand.  On the “supply” side, once some initial momentum is obtained, the model will also be replicated through RM service providers actively promoting such services
.  Thus, proving RM “in the field” will go far in reducing barriers and answering the above questions.

Next Steps: Massachusetts Project Phase II

This study was designed as the first stage in a two-phased project.  The proposed second phase would go beyond “proof of concept” and seek demonstrable change in growing RM demand and service markets by providing direct contract assistance to organizations that rely on disposal and/or recycling contracts, building RM supplier capacity, and developing tools and guidance materials.  This will be accomplished by executing RM contracts within Massachusetts 

organizations that rely on traditional waste and disposal contracts.
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1. Project background

This report summarizes a project sponsored by the Massachusetts Department of Environmental Protection (DEP) Bureau of Waste Prevention to assess the potential of using Resource Management contracting at nine case study organizations: Acushnet Company, Fitchburg State College, General Dynamics Defense Systems (GDDS), Harvard University, Lemuel Shattuck Hospital, One Beacon Street, Stop & Shop, Texas Instruments, and Verizon.  Further detail on each of these companies is provided in Section 1.3.

Resource Management (RM) is a strategic alternative to disposal contracting that directs and provides incentives for external contractors to emphasize cost-effective resource efficiency through prevention, recycling, and recovery while limiting hauling and disposal.  For RM to become a standard practice it needs to be tested and proven.  This project is being executed in two phases.  Phase 1 (embodied in this report) assesses RM contracting practices and potential in a wide range of Massachusetts organizations.  Phase II of the project will provide direct contracting assistance to a number of companies to implement and test RM on the ground.  This will be accomplished by spurring RM service through direct contract assistance to select organizations and by building RM supplier capacity. Lessons learned from both stages of this project will be used to develop tools and guidance materials to spur broader adoption of RM throughout the state.  This is expected to enrich a growing library of “on the ground” case studies, and, in doing so, provide the details many organizations are seeking on implementation, barriers, and solutions to create sustained and mutually favorable RM contracts.  

1.1 Project Drivers

DEP’s rationale for the project is to consider RM as an innovative non-regulatory, market-based method to reduce waste generation and increase recovery of useful materials.  In the past five years the recycling rate in Massachusetts has increased only 1 percent to 2 percent each year, preventing the state from achieving its Year 2000 recycling goals.  RM may help boost recycling rates and, more importantly create a vehicle for business partnerships to engage in “upstream” source reduction opportunities that will be essential to reach the goal of 70 percent waste reduction by 2010 articulated in the State’s new Beyond 2000 Solid Waste Master Plan (Master Plan).  RM is expected to play a part in a multi-pronged strategy laid out in the Master Plan to promote more sustainable practices in communities to reduce the need for landfills, combustion facilities, or waste exports.  

The past several years have also seen increased emphasis on state waste ban regulation enforcement as a means to advance recycling and preserve disposal capacity.  DEP has proposed banning the disposal of unprocessed construction and demolition (C&D) debris in 2003 and expanding waste ban regulations to include additional recyclable materials and promulgating stricter standards for loads containing unacceptable amounts of banned materials.  In addition to more oversight and enforcement, DEP will examine non-regulatory means to promote compliance. RM represents a voluntary, business-driven strategy, hopefully lessening some state resource obligations for enforcement activities and complementing those activities.  RM also coincides with DEP’s vision for the future of the waste industry that the industry “must fully embrace waste reduction as part of its core business.”  Finally, RM dovetails with other DEP initiatives outlined in the Master Plan to expand markets for recyclables and provide recycling education and technical assistance to businesses.

Facing the prospect of increased regulations and disposal price increases, organizations were motivated to participate in the project to evaluate the role their contractors (or other suppliers) could have in managing and reducing generation and discard of materials.  Participating organizations were also interested in benchmarking their contracting practices against other organizations and improving their waste management services.  Finally, organizations perceived RM as a potential means to control costs and achieve continuous improvement in pursuit of implicit or explicit reduction and recycling goals.   

1.2 Project Objectives and Approach

This report synthesizes specific project findings from nine case studies conducted at leading Massachusetts organizations.  Information from these case studies served as direct input to meet the three primary objectives of this report:

1. Benchmark existing contracting practices to provide a glimpse into the “state of waste and recycling contracting” in Massachusetts businesses.  This involved assessing the degree to which participating organizations had already instituted elements of RM.

2. Baseline existing waste disposal, recycling levels, and associated costs within each organization, and, in conjunction with waste stream composition data, characterize opportunities for increased diversion and cost savings that may be possible by adopting RM contracting.

3. Evaluate how RM practices can be applied to performance-based contracts for increased transparency, collaboration, and aligned incentives in which RM contractors are compensated on the basis of cost savings from resource efficiency improvements.  

To perform this assessment, Tellus quantified current waste and recycling service levels, volumes, and costs for each organization.  The potential to increase current diversion through additional recycling or composting was identified through scenario assessments that represented improvements from the current baseline.  The net financial impacts of the scenarios were compared to current costs to determine the potential contract savings that would be available to each organization.  These savings are characterized as the “gain-sharing” potential that may be used for incentives to RM contractors who successfully improve recycling and reduce disposal.  Finally, Tellus applied its knowledge of performance contracting to assess current practices and provide advice on how to modify contracts to realize the resource efficiency potential of RM.

1.3 Participating Organizations

DEP and WasteCap
 recruited a diverse cross-section of organizations located in various areas of the state to participate in this study (Table 1). Organizations represent various industrial, institutional, and commercial sectors.  
Table 1: Partner Organization Profiles

Acushnet Company: Acushnet Company designs and manufactures golf equipment.  Within the greater New Bedford, Massachusetts area, Acushnet’s golf equipment manufacturing group consists of nine facilities employing approximately 2,000 people in all stages of golf equipment manufacturing, from engineering and manufacturing to packaging and distribution.

Fitchburg State College: Fitchburg State, a four-year public college in Central Massachusetts, offers a wide variety of professional and liberal arts programs at the graduate and undergraduate levels.  Fitchburg State’s campus consists of approximately 30 buildings on 35 acres of grounds.  The College enrollment is approximately 2,500 students in its day division and another 3,000 students in its evening and graduate programs, with 515 faculty and staff and an endowment of $7 million.

General Dynamics Defense Systems (GDDS): General Dynamics (GD) is a manufacturing contractor with leading market positions in business aviation, information systems, shipbuilding and marine systems, and land and amphibious combat systems.  As an operating sub-unit of GD located in Pittsfield, Massachusetts, General Dynamics Defense Systems (GDDS) employs approximately 1,000 persons.  GDDS provides software development and electronics systems design and integration for aircraft and military (primarily naval) applications.  It also provides telecommunications solutions and data management services for the commercial market.

Harvard University: Harvard University is the oldest institution of higher learning in the United States (founded 1636), with an endowment of $19.2 billion (FY 2000) and a student population of 18,598 full-time equivalent (FTE) students enrolled in the undergraduate college and 10 graduate and professional schools.  Harvard employs 15,101 FTE faculty and staff.  The majority of the Harvard campus and physical plant is situated in Cambridge, Massachusetts, with the Business and Medical School located in Allston and Boston.

Lemuel Shattuck Hospital: The Lemuel Shattuck Hospital, located in Jamaica Plain, Massachusetts, is the primary provider of outpatient and inpatient services for the Massachusetts Department of Public Health in the Metro-Boston area.  The hospital has 278 inpatient beds, and an additional 100 beds in its detoxification and AIDS treatment programs.  There is also a secure 20-bed inpatient correctional unit.

One Beacon Street / CB Richard Ellis: One Beacon Street is a high-rise office building in Boston with over 1.1 million square feet and a permanent population of 3,500.  The building is managed by CB Richard Ellis (CBRE), a national full-service leasing and property management company whose services run the gamut from asset management, to research, consulting, and advisory roles.  In its capacity as property manager at One Beacon, CBRE is responsible for executing all waste management and recycling operations for the property.  

Stop & Shop:  Stop & Shop is a multibillion-dollar corporation and the largest food retailer in New England with more than 315 stores.  The chain has stores located in five Northeastern states including Connecticut, Massachusetts, New Jersey, New York, and Rhode Island.  This case study focuses on Stop & Shop Store 10, a large retail location in Dorchester, Massachusetts.

Texas Instruments: Texas Instruments Incorporated (TI) is a leading producer of digital signal processing and analog technologies for wireless and broadband applications, and for new and emerging markets such as digital cameras and digital audio.  The case study focuses on Sensors and Controls, located on a 275-acre site in Attleboro, Massachusetts.    The 14-building campus has approximately 2,000 employees and occupies over 1 million square feet of office and manufacturing space.    

Verizon: Verizon Communications, formed by the merger of Bell Atlantic and GTE, is one of the world's leading providers of high-growth communications services.  Verizon companies are the largest providers of wireline and wireless communications in the United States, serving the equivalent of nearly 125 million access lines and 28 million wireless customers.  Verizon’s Information Services Division is a world-leading print and online directory publisher and content provider.  The case study focuses on the Information Services office building in Middleton, Massachusetts.  This 266,000 square-foot facility houses approximately 700 Information Services division employees, and serves as its New England headquarters.
Chapters 3-5 of this report discuss the current state of contracting for waste and recycling services and assess the potential for participating organizations to achieve cost-effective diversion through RM.  The section below provides a conceptual overview of RM.

2. What is Resource Management contracting?

Resource Management (RM) is a strategic alternative to disposal contracting that seeks continual improvement in resource efficiency through prevention, recovery, and recycling of waste materials.  When incentives are tied to the value of services that foster prevention, reuse, and recycling—with disposal as the last resort—contractors’ activities align with the customers’ in a new type of joint effort.  However, this is currently the exception rather than the rule in integrated solid waste management contracting in Massachusetts.  

2.1 Origins of RM

RM is based on the idea that contractors will pursue resource efficiency when offered proper financial incentives. RM contracts are designed to align waste generator and contractor incentives by limiting costs for disposal and providing opportunities for both the contractor and the generator to profit from cost-effective resource efficiency innovations.  In other words, if contractors identify cost-effective recycling markets for disposed materials, or techniques for preventing waste altogether, they receive a portion of the savings resulting from the innovation. This arrangement enhances recovery of readily recyclable materials such as corrugated cardboard and wood pallets while promoting opportunities to develop new markets for difficult-to-recover materials such as paint sludge and solvents.  As a result, it promotes a business-driven effort to make waste reduction and pollution prevention a priority.  While RM may improve reputation, employee morale, safety (in hazardous waste reduction), and other “intangibles” that contribute to competitive advantage, decision-makers understand issues better in financial terms.  The most appealing facet of RM to decision-makers, therefore, may be its cost saving or cost-neutral premise, which seeks higher resource efficiency and additional services for each dollar currently spent on waste and recycling.

RM stems from the broader area of performance-based contracting.  Performance-based contracting emphasizes quantifiable, measurable performance requirements and incentives, and is designed to ensure that payment is made only for services that meet these levels.
  One of the better-known users of such contracts are the energy service companies (ESCOs) which first gained prominence in the 1970s.  ESCOs generally identify and supply necessary capital for energy efficiency improvements and receive a return on investment from cost savings derived from reduced energy consumption.  

General Motors Corporation (GM) adopted the term “resource management” as a logical outgrowth of its success with a similar performance-based contracting system in the area of chemical purchasing, use, and management.
 GM embraced RM in response to an internal corporate waste reduction goal and the recognition that existing hauling and disposal contracts produced limited and uncoordinated resource efficiency across its more than 70 North American facilities. GM’s objective in executing RM contracts was to “provide a systems approach to resource efficiency that motivates cost reduction and conservation of plant resources.” 
 One year after implementing RM contracts at several of its North American plants, GM realized a 20 percent reduction in overall waste generation (30,000 tons), a 65 percent increase in recycling (from 50,000 tons to over 82,000 tons), and a 15 to 30 percent decrease in waste management costs.
  

Performance based contracting in the solid waste area is certainly not entirely new – several progressive organizations, including those profiled in this project, have implemented elements of RM. However, RM is an emergent discipline that will require further definition and standardization to prevent confusion with existing terminology and to better define what, operationally speaking, constitutes RM contracting.  As this study and other ongoing research shows, full realization of the potential benefits requires a systematic approach, up-front in the contracting process (these are embodied in the “RM practices” in section 4.1).  By changing the ways in which organizations demand and pay for integrated waste management services, RM has the potential to transform the waste disposal industry into a sector that profits from mutually beneficial resource efficiency gains, rather than ever increasing quantities of waste.

2.2 Resource Management versus Traditional Waste and Recycling Arrangements

A logical starting point to understand RM is to compare and contrast elements of traditional waste contracts and recycling arrangements with RM contracts.  Typical disposal contracts send exactly the wrong economic signal to waste management contractors: more waste equals more profit.  For this reason, they impede serious progress in resource efficiency by providing a profit incentive for disposal.  The basic features of RM contracts are fundamentally different from those of traditional hauling and disposal contracts in three key areas: the scope of services, the nature of the contractor-customer relationship, and compensation and incentives offered (Table 2).  

Table 2: Distinguishing Features of Traditional Contracts vs. RM Contracts

	Features
	Traditional Waste Contracts and Recycling Arrangements
	RM Contracts

	Scope of Service 
	· Waste services and recycling services are separate.  Contractor services include container rental and maintenance, hauling, and disposal or processing.

· Contractor responsibilities begin at the dumpster and end at landfill or processing site. 
	· Single contractor for all waste and recycling services, plus services that inform and influence waste generation (see Figure 1). 

	Contractor Compensation and Incentive Structure 
	· Unit price based on waste weight and/or number of pick-ups

· Recycling often non-contractual “add-on” or “free” service provided by waste contractor or other provider

Contractor Incentive:  Maximize waste service and volume; no integration with recycling/ diversion/source reduction services
	· Cap total waste and recycling service cost (to control total contract costs) 

· Performance bonuses based on (and financed from) demonstrated  resource efficiency savings from documented baseline

Contractor incentive: Seek savings through recycling/diversion and other resource efficiency innovations 

	Customer-Contractor Relationship
	Minimal interface and collaboration between waste generator (incl. all stakeholders influencing waste) and contractor
	Strategic alliance: waste generator and contractor work together to derive value from resource efficiency


2.2.1 Scope of Services

Traditional waste management contracts specify services that begin at the dumpster and end at the ultimate point of disposal, normally a landfill or incinerator.  Services provided are limited to container rental and maintenance, hauling, and ultimate disposal or processing. An RM contractor addresses both external waste management activities and internal activities that affect waste generation.  Initially, the scope of an RM contract might focus on optimizing external hauling, monitoring and reporting, or recycling services (activities shown at far right of Figure 1).  However, as trust is built over time, and as limits to cost effective recycling and diversion are reached, the RM contractor has both the profit incentive and mandate to work further “upstream” to optimize the resource efficiency of other supply chain activities.  Thus, in more advanced forms, RM can lead to more efficient material use, storage, and ordering; reduced purchase costs; or ultimately more resource efficient product or process design.  In general, as RM affects activities further upstream, the value of these savings (and hence the profitability for RM and customer) can be quite large when compared to diversion savings (avoided disposal and increased recycling revenues) alone.

Figure 1: RM vs. Hauling Contract Scope in a Typical 
Industrial Setting
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2.2.2 Compensation and Incentives

The compensation and incentive structure devised under RM is central to achieving the full potential benefits of the model.  In traditional waste contracts, waste generators typically pay a unit price based on the weight of trash collected, number of pick-ups, and any container rental fees.  Moreover, recycling is often a separate service to be paid for or a peripheral and non-contractual activity.  Recycling is generally at odds with any waste contractor’s main business drivers, since any ton of waste managed through recycling translates to an equivalent reduction in waste managed by the waste hauler.  From the customer’s perspective, recycling may be viewed as another cost, instead of as a means to save on disposal costs and improve resource efficiency.   

The contractor’s compensation structure under RM is fundamentally different than under traditional arrangements.  Under RM, profitability is determined by the value of resource efficiency savings achieved through recycling and other activities, rather than quantities of waste disposed.  This is accomplished by using contracts to change the terms of business, redirecting funds from supporting trash service to provide incentives for recycling and other more resource efficient management methods (i.e., reuse, reduction through process/procedure redesign) where and when it is cost effective to do so.  

In practice, this is achieved by first placing a “cap” on total organization-wide waste and recycling costs.  Note that this includes all waste and recycling activities and costs, including internal separation and collection activities and costs and external fees/revenues paid to external contractors.  The “capped” baseline costs should be renegotiated and updated periodically to account for changes in production and associated increases or decreases in total waste management cost.  Any savings from cost-effective resource efficiency activities (measured from the capped baseline) is then used to provide incentives to the RM contractor.  For initial recycling and diversion improvements achieved by the RM contractor, this value includes any revenues achieved by avoided disposal costs (i.e., decreased hauling and landfill tip fees or incineration fees) and increased revenues from recovered materials.  As the program matures, cost savings used for incentives could include avoided purchasing costs or other savings from changes in processes.  Under such compensation schemes, the contractor receives the right price signals and their incentives align with those of the customer (Figure 2).  

Figure 2: Contractor and Customer Incentives in Traditional Disposal and RM Contracts
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2.2.3 Contractor-Customer Relationship

The combination of increased scope of services and financial incentives necessitates a different relationship between customer and contractor.  With conventional waste and recycling services, there is little communication between the customer and contractor after contract inception, other than for sporadic problem resolution or regular service requests.  Collaboration on efforts to reduce/reuse/recycle is non-existent.  Under RM, contractors are given more access, control, and responsibility over waste generation activities.  In this new relationship, the RM contractor has both the financial motive and the capacity to interact with key internal players who are capable of influencing waste generation, such as custodial staff, purchasers, environmental and design engineers, and purchasers.  Regularly scheduled quarterly performance updates run by the RM contractor should be planned to facilitate communication, feedback, and proposed projects for continuous improvement.

RM is applicable for nearly any organization that relies on an external contractor to handle waste and recyclables.  In industrial settings, contractors can provide on-site staff with the technical expertise to assist in the management, diversion, and reduction of specific waste streams within a plant, or assist in outreach and training activities about recycling.  Providers can also help their clients structure their supply and service arrangements to reduce waste generation or enhance the recoverability of the waste created.

Although internal activities vary from organization to organization, a similarly comprehensive RM scope applies in non-industrial settings as well.  In commercial organizations and institutional settings, for example, RM contractors might work closely with internal janitorial and administrative staff to optimize resource efficiency.  In municipal settings, a RM contractor might assume a more active role in public education and outreach to foster increased participation in recycling.  Regardless of the organization type or source of resource efficiency, the generator and RM contractor share the savings.

The real strategic value of RM lies in its ability to leverage the core competency of contractors while allowing the waste generator to concentrate resources on activities where it can provide unique value to its own customers.  In pursuing the performance bonuses made available to them, RM contractors provide services above and beyond those offered in traditional waste contracts.  For example, enhanced data tracking and reporting is a key added service that helps drive improvements in any program.  These types of services are often more innovative, analytical, and management-oriented than “dump and return” waste or diversion services.  This permits full utilization of contractors’ investments, innovations, and specialized capabilities that may be more expensive to duplicate internally.  

3. Current contracting Structures and baseline solid waste and recycling service levels

An underlying assumption of RM is that cost effective resource efficiency opportunities exist and will be pursued if the appropriate financial incentives are contractually in place. In this study waste and recycling quantities and current contracting procedures for the participating organizations were summarized.  Major findings and trends regarding the trash and recycling services for which the nine case study organizations have contracted are detailed below.

Section 3.1, Baseline Trash and Recycling Service Levels, characterizes trash and diversion programs in each partner organization.  It details the scope of services received, materials recycled, and service levels and tonnages for calendar year 2000.  It also discusses the availability of information needed to quantify current diversion, set future diversion goals, and establish equitable compensation in RM contracts. Section 3.2, Baseline Contracts and Compensation, summarizes formal contracts and informal service arrangements for waste and recycling.  Recommendations on how contracting procedures can be improved through RM are given in Section 4.  Detailed case studies of each organization are provided in Appendix A.

3.1 Baseline Trash and Recycling Service Levels

Overall, there is wide variance in the scope and structure of participating organizations’ trash and recycling contracts and agreements. This is due in part to differences in size and number of facilities, management attention to waste/recycling, service availability, business requirements, and contracting approach.  This diversity is reflected in the tonnage of material each organization generated, and the recycling and diversion performance in (Table 3).

Table 3: Summary of MA Organizations’ Waste/Recycling Levels, 2000

	Partner Organization
	Materials Divertedt
	2000 Disposal (tons) 
	2000 Diversion (tons)
	Estimated Diversion Rate

	Acushnet
	Mixed paper, OCC, steel
	2890
	162
	5%

	Fitchburg
	Mixed paper
	928*
	207*
	18%

	General Dynamics
	White ledger, mixed paper, OCC, steel 
	267
	98
	27%

	Harvard University
	Mixed paper, OCC, organics, metal and plastic containers, lab glass/plastic
	9510
	3745
	28%

	One Beacon Street
	Mixed paper
	460
	750
	62%

	Shattuck Hospital
	Mixed paper
	987
	8*
	<1%

	Stop & Shop 
	Leftover food, OCC
	496
	1266*
	72%

	Texas Instruments
	Mixed paper, OCC, plastics, metals, wood
	972
	1478
	60%

	Verizon
	Mixed Paper, OCC, Phonebooks and magazines
	144*
	210
	59%


t  
Several organizations had other diversion programs that targeted small volumes of material.  These included charitable donation of used office furniture, informal bottle and can programs, fluorescent tube recycling, electronics recycling, etc.  These specialized or sporadic waste streams were not included in the analysis.

* 
Based partially or entirely on estimated disposal/recycling capacity due to a lack of empirical data.

3.1.1 Trash Service Levels

For trash services, most participating organizations receive pick-up/hauling, disposal, and some form of container/compactor rental.  Detailed information for all organizations on trash service levels are summarized in Appendix B.  For each organization, specific information was sought regarding contracted disposal services, including:

· Sites/facilities serviced

· Number and size/type of disposal containers at each facility

· Pick-up arrangement and schedule (fixed schedule, "on-call", or some combination)

· Tonnage of trash managed

In all participating organizations, a single contractor provided trash service.  Multiple contracts were in place in three organizations (GDDS, Fitchburg, and Acushnet), while five (Harvard, Fitchburg State, Acushnet, General Dynamics, and Texas Instruments) had a single contract that covered multiple buildings.  The number, size/type, and location of disposal containers and trash service levels (including tonnage and number of hauls) were well documented in the majority (78%) of cases.  Billing information often served as the sole source of information on service levels and tonnage. The level of detail of this data was heavily dependent on the contract structure. Those participating organizations with “bundled”
 fee structures (Verizon and Fitchburg) receive monthly invoices providing a contract number and a single charge for hauling, container rental, and disposal services.  These “black box” invoices do not contain details on tonnage for hauls.  Consequently, for these two cases, industry standard densities were used in combination with known pick-up schedules to derive estimated annual disposal tonnages.  

Other participating organizations had more transparent billing that included pick-up dates, locations, tonnages, and monthly container rental fees.  Such detailed billing facilitated the environmental accounting performed in this project.  It also allows an organization to understand exactly what services they are paying for and to identify problem areas (e.g., large volume of organic trash or corrugated being generated by a cafeteria) and areas for improvement. 

Four of the nine case studies received regularly scheduled pick up service while the remainder were exclusively “on-call”, or a combination of the two.  On-call service (when a representative calls the contractor to service full containers) tends to minimize the number of pick-ups required, and is usually put in place to reduce hauling costs.  Organizations also use on-call service when specific containers are less regularly used, such as those designated for bulky waste.  In general, partners observed that on-call service requires them to pay more attention to waste containers.  

Surveying trash services received by participating organizations under their current contracts produced the following observations that are of particular interest in the context of RM:    

· By and large, all trash services were detailed in the solicitation documents, and involved hauling and disposal in all cases, and often container rental.  

· Very few, if any, employed performance-based methods specifying the purpose of the work to be performed (emphasizing quantifiable, measurable performance requirements and quality standards). 

· All contracted services started at the point they picked up the dumpster. 

· Trash contractors have no incentive or ability to optimize or limit hauling or disposal services provided, and have little reason to provide additional value-added services (e.g., improved reporting, education/training on recycling
).  In fact, their profit model depends on securing certain trash levels or a number of regularly scheduled pick-ups even if containers are not full.   

While these observations may not be surprising, they provide evidence that organizations do not look to their contractors to assist with any types of diversion activities. Rather, contractors pick up whatever is left for them while participating organizations must perform recycling or other diversion activities internally. 

3.1.2 Recycling Service Levels 

Recycling services in participating organizations included collection/hauling and processing services for a variety of recyclable materials (see Table 3 and Appendix C for a summary of recycling services/levels for all organizations). Most containers used for collection and consolidation of recyclables were either owned by participating organizations, or provided free of charge by the recycling contractor. A smaller number were leased from the contractors.  Four organizations focused exclusively on mixed paper and fiber recycling, while the remainder also included other materials in their diversion programs.  The most common of these other materials were metals (ferrous and non-ferrous), plastics, and wood.  Only two organizations had arrangements for organics diversion.  Organics diversion therefore represents a potentially large, untapped opportunity in participating organizations. Industrial partners (General Dynamics, Texas Instruments, Acushnet) captured a broader variety of higher value materials.  Several participating organizations also had employee led programs to recycle or divert miscellaneous materials (e.g., toner cartridges, beverage containers, old office furniture, fluorescent lamps).

Three organizations (One Beacon, Texas Instruments, and Fitchburg) were provided integrated services for trash and recycling services through one contractor.  Stop & Shop has one provider for its trash and corrugated cardboard recycling, and two additional non-contractual programs to divert organics (via a farmer and a food bank).  The remaining organizations have established a mixture of contracts and informal arrangements (see section 3.2) for recycling of various materials through multiple contractors.       

In all cases, either a custodial contractor or designated internal department handles internal collection and consolidation of both trash and recyclables.  These same individuals are usually designated with the responsibility of calling in service requirements where pick-up is “on-call”.  However, much like trash service, external recycling contractors interact with the organizations simply to pick up relevant materials once its been collected and consolidated.  As a result, the burden of recovering materials rests solely on the organizations, with recycling contractors simply taking whatever is recovered. The contractor has neither the opportunity, nor the ability/motive to provide additional "internal" services such as training/education on recycling or material use, comprehensive reporting, or analysis of additional recycling and source reduction opportunities.  These issues—as with the trash service—are a product of a limited scope of service, and the fact typical compensation structures are not aligned with organizational resource efficiency goals.  In the case of recycling, scarcely enough compensation is provided for contractors to make a slim profit, let alone provide additional services to divert more recyclables from disposal.

The most significant determinant of recycling performance was the degree to which management attention and resources were dedicated to maximizing diversion, including managing contracts.  Participating organizations that achieved the highest recycling rates had devoted internal resources to minimize cost and align services to increase diversion.  A commonality in organizations with low recycling rates was a lack of integration and coordination between disposal service and ad hoc recycling arrangements.  In these circumstances, with minimal oversight and management, trash service becomes the predominant mode of waste management, resulting in lower diversion rates.  

Surveying recycling services received by participating organizations under their current contracts produced the following observations that are of particular interest in the context of RM:    

· Trash and recycling/diversion activities are not integrated in any kind of systematic manner.

· The burden of recovering materials rests solely on the organizations, with recycling contractors simply taking whatever is recovered.

· The contractor has neither the opportunity, nor the ability/motive to provide additional "internal" services such as training/education on recycling or material use, comprehensive reporting, or analysis of additional recycling and source reduction opportunities.

· Participating organizations that achieved the highest recycling rates had devoted internal resources to minimize cost and align services to increase diversion.  

3.2 Baseline Contracts and Compensation

Participating organizations have implemented a variety of arrangements to secure waste and recycling services that reflect the diversity of their requirements.  One commonality between participating organizations was that all trash services were established under contract as a result of a competitive bid process.  Recycling services were secured either as an additional service under the trash contract, or, more commonly, through one or more separate contracts, purchase orders,
 or informal arrangements.       

3.2.1 Trash Contracts

For their trash contracts, most organizations employ a simple bid procedure specifying locations and estimated service requirements for which prospective contractors submit monthly and annual bids.  In most cases, these contracts for trash service are put out to bid using historical trash levels and the bidder who proposes the most economical approach to meet the given service level wins.

While contracts vary in duration and scope of required services from one partner to the next, most contracts are 3 years in length, with pricing structures that break out costs of specific components such as container rental and hauling (Table 4).  In two cases—Fitchburg and Verizon—trash charges are totally “bundled”, specifying one lump sum monthly charge for all services received without delineating specific line item charges.  Under Fitchburg’s contract, all services—including its paper recycling service—are bundled, and a fixed monthly charge for each of the two contracts
 is paid.  Verizon’s bundled services include all disposal and container rental fees, four monthly pick-ups, and a “per pull” charge for hauling exceeding this base level (averaging two additional pick-ups per month).  For Harvard University, container rental and haul fees are bundled together due to the fixed pick-up schedule, while disposal fees are tonnage-based.  Acushnet has also established a bundled structure for trash service at one of its smaller waste generating facilities, with little tonnage variation from month to month.  For the most part, however, organizations have in place contract structures that will allow them to save on disposal and haul costs with increased diversion.

Table 4: Summary of Trash Contract Structures and Net Cost, 2000

	Partner Organization
	Contract Length (Expiration date)
	Contract Structure
	2000 Cost
	Average Cost per ton

	Acushnet
	· 1 year (renewable)
	“Unbundled”(1)
	$262,420
	$91

	Fitchburg
	· 3 year (6/04)
	“Bundled”
	$59,070
	$64(2)

	General Dynamics
	· 1 yr ext. ends (original 2 yr.) (9/03)
	“Unbundled”
	$60,883
	$228

	Harvard University
	· 2-year extension (original 3 yr.) (6/02)
	“Unbundled”(3)
	$825,900
	$128

	One Beacon Street
	· Month-to-month (cancelable with 30 day notice)
	“Unbundled”
	$56,000(4)
	$47

	Shattuck Hospital
	· 8 years (6/06)
	“Unbundled”
	$76,565
	$78

	Stop & Shop 
	· 3 years (11/02)
	“Unbundled”
	$41,388
	$84

	Texas Instruments
	· 5 year (7/03)
	“Unbundled”
	$167,000
	$172

	Verizon
	· 3 year (11/01)
	“Bundled”(5)
	$9,600
	$67(2)


(1) With exception of one small generator facility.

(2) Assumes all disposal capacity (estimated on known service levels and container volume) used.  Average cost probably higher as all capacity not likely to be used.

(3) Container and haul fees bundled

(4) Includes trash and recycling charges

(5) With the exception of additional charge per haul above the specified service level of 4/month.

Table 4 demonstrates the high variability in average trash costs estimated for participating organizations, ranging from $64 to $228 per ton.
  There are several possible factors explaining this variation:

· The two lowest estimated trash tonnages (Fitchburg and Verizon) were calculated assuming full use of disposal capacity at industry standard densities.  Because this is rarely the case, the actual tonnage managed is likely to be less, and consequently, the cost per ton is likely to be somewhat higher.  Nonetheless, Verizon ($67/ton) did believe its capacity was near full utilization.

· Local service markets and procurement/bidding practices may explain some of the differences. For example, some organizations limit the release of their bids to a “shortlist” of prospective contractors, possibly limiting the competitiveness of offerings.

· In two cases (Texas Instruments and Acushnet), there was a discrepancy between reported costs and service levels given the pricing structures.  This indicates a failure to reconcile and verify service data with accounting data.

· In the case of General Dynamics, with multiple contracts for several waste streams, management is more onerous and cost optimization very difficult due to widely divergent costs per ton of material managed.

Because trash service costs are relatively insignificant compared to total operating costs—typically a fraction of one percent—trash contracts are not a major priority for many organizations.  Focus is placed on larger costs and resources devoted to areas fundamental to their core business activity of the two primary means to reduce disposal costs—(1) reducing costs per unit (i.e., ton, haul, cubic yard of capacity) or (2) reducing the number of units managed—there was fairly uniform focus on the former method with regard to the contracting process. This is consistent with many procurement activities that focus on “squeezing” the bidders on unit price. In general, once the contract is signed, organizations devote minimal resources to actively managing activities over the life of the contract.  

However, there were exceptions to this rule.  For example, Stop & Shop’s Boston Division has a Recycling Office consisting of two full-time employees who provide logistical support to coordinate waste and recycling services and monitor service for all 110 stores under contract. Further, Stop & Shop has a target of 8-10 tons per haul and places restrictions on the timing of how stores order service (no more than 24 hours in advance) to maximize hauling efficiency and to reach this target.  Similarly, One Beacon has provided incentives to several internal players and created a system to encourage diversion, thereby securing more active management through the prospect of shared gains. 

A common method to restrict trash disposal costs is to use “on-call” service instead of regularly scheduled trash pick-up.  Thus, organizations avoid unnecessary trash pick-ups and increase efficiency (tonnage per haul).  In securing its last contract, Verizon has sought to limit its trash cost up front by drastically limiting disposal capacity at its sites and fixing costs for four pick-ups.  Verizon pays for additional hauls on a variable basis.  As a result, utilization of trash capacity and pick-ups has significantly improved.  

Despite these incremental “first steps”, very few of the participating organizations have implemented a comprehensive program to decrease disposal costs and increase diversion.  Much of the focus is on hauling costs, which are, with few exceptions, relatively small—on the order of 20-30 percent of total trash costs.  The organizations do not specifically target waste reduction by considering the effectiveness of recycling arrangements at the same time.

3.2.2 Recycling Arrangements  

The assessment sought specific details on how compensation is provided for recycling services.  In general, compensation for recycling services can be characterized as: (1) no fee for pick up or processing with some (or no) revenue paid to the customer (on a basis established by the contractor); or (2) fee for service with adjustment for independently determined market value of commodities collected.  In addition, several participating organizations incurred costs for related hauling and processing services where applicable.

Acushnet, for example, falls into this first category.  It established an informal agreement with a local recycling and recovery company in which it pays no fees, and receives some revenue on the material collected.  However, how much revenue is given back to Acushnet appears to be somewhat discretionary on the part of the contractor.  A similar arrangement exists in Texas Instrument’s case with its trash/recycling contractor.  In these cases, details on recyclables are often less well documented, and partners seem satisfied to receive enough revenue to partially cover internal recycling equipment and labor expense.  As a result, recycling services often garner even less attention than trash.  In other cases, as with the Shattuck Hospital and Fitchburg State College mixed paper programs, no fees are paid and no revenues are provided to the customer.  Thus, recycling is basically a cost neutral or “free” service.

In each of these cases, the contractors rely on covering their costs from the value of materials collected, receiving some margin of profit, and then returning additional value in some cases to the customer.  This is a risky arrangement for the contractor, who in weak markets may not be able to cover its costs, or obtain only a slim profit margin.  It is also risky for the recycling program itself should the contractor abandon it in a prolonged weak market. 

In theory, the return provided to customers varies with the market value of particular commodities collected, but we found little transparency or specific details on how these returns are established.  One exception in this category is Verizon’s paper recycling contract, in which the contractor provides monthly tonnage receipts broken out by five fiber categories, and details market commodity prices and returns.

Table 5: Summary of Recycling Arrangement Type, 2000

	Partner Organization
	Arrangement Type

(all non-scrap metal recyclables, unless otherwise indicated)*
	Contract Lengths (if applicable)

	Acushnet
	1
	

	Fitchburg
	1 (mixed paper only)
	

	General Dynamics
	2
	

	Harvard University
	2
	3 yrs  (6/02)

	One Beacon Street
	2
	

	Shattuck Hospital
	1 (mixed paper only)
	

	Stop & Shop 
	2
	3 yrs (11/02)

	Texas Instruments
	1
	

	Verizon
	1 (mixed paper only)
	


* (1) no fee for pick up or processing with some (or no) revenue paid to the customer (on a basis established by the contractor); (2) fee for service with adjustment for independently determined market value of commodities collected.

The remaining participating organizations (One Beacon, General Dynamics, Harvard, Stop and Shop) fell into the second category of compensation arrangement, in which participating organizations pay specified fees for services ($/ton recycled and/or hauling fees), and receive a market return that offsets some or all of these recycling costs.  In strong markets, where returns might exceed costs, net revenue is generated for the customer, while in weak markets, the recycling contractor is still guaranteed its base compensation.  Under this arrangement, the participating organizations are performing all the diversion activities and their recycling contractors act predominantly as haulers.  

Some organizations pay for additional services associated with recycling that are broken out separately, such as shredding, collection, or specialized services.  Harvard University pays an hourly paper and corrugated cardboard collection fee, while Shattuck pays a fee per minute for on-site shredding and recycling of confidential patient documents.  In addition, internal personnel in all participating organizations had either collection and/or bailing responsibilities.  Organizations incur costs to perform these activities that are often not documented or considered, but nonetheless contribute to the costs of providing these services.

There is generally no coordination between waste and recycling data when recycling services are obtained through separate non-waste contractor(s).  In fact, the trash and recycling contractor(s) have conflicting incentives because they are competing for the same waste volume. Neither contractor has much control of the waste/recycling streams since these activities are done internally. In short, customers are performing all diversion activities internally and managing their waste and recycling contractors separately. A key component of RM is to provide a more coordinated view of waste and recycling activities and costs so that trade-offs leading to system-wide improvements and overall cost reductions (even if the cost to one contractor may increase) are not obscured.  

An additional disadvantage of non-contractual “handshake” recycling arrangements is that both the customer and contractor may feel less obliged to closely manage the business relationship in the absence of a binding agreement.  Formalizing agreements is the first step in encouraging more active involvement of waste and recycling contractors in meeting organizations’ diversion goals. 

In summary, there are several broad points that can be gleaned from our review of baseline service levels and contracting procedures from the nine case study organizations.  It is likely these conclusions are applicable in a majority of Massachusetts organizations:

· Contracting is largely fragmented; waste and recycling are viewed separately with organizations typically more focused on waste.  

· This lack of a systems view (inclusion of waste, recycling and overall material management) in contracts and management impedes the identification of system-wide improvements.

· Recycling is rarely included in waste contracts.  It is often implemented as an add-on or free service for the generator (over one-half of the participating organizations), however it is not free for the service provider.  Thus, it is typically viewed as a “cost center” and something an organization should pursue to “do the right thing”.  

· Most organizations do not have contracts that allow them to realize the full financial benefits of diversion.  Many participating organizations have focused on logistics and made progress by unbundling the hauling aspect to some degree (going to an on-call basis) but few have completely unbundled fee structures.

· Administration of waste and recycling contracts is not a major priority.

· The two organizations that have devoted focused resources to managing contracts/ contractors have the most successful programs.  The remaining seven organizations do not see their contracts as a means to add resources to their program and increase diversion.

4. resource management contracting practices in participating organizations

This section first discusses a suite of standard practices that can be followed by any organization to implement an RM contract or improve their existing contracts.  There is no single approach to implementation of RM practices, rather each practice is flexible and will vary according to the particular organizational context. One key to success is to consider the practices systematically and apply them comprehensively to take full advantage of the synergies between the practices.  The second part of the section evaluates the degree to which participating organizations are employing RM practices in their current contracts and makes recommendations on how their contracts can be improved to be consistent with RM.    

4.1 How is RM Implemented?

Table 6 identifies five standard practices to prepare and implement an RM contract.  Organizations that rely on disposal contracts often find that they have some elements of one or more practices in place already.  Our experience shows that these practices can be applied in any organization that relies on disposal contracts to better align generator and contractor incentives to achieve resource efficiency improvements.  Although the practices are interrelated, the first practice provides the foundation for implementing practices two through five.

These practices have been identified and refined as a result of this and other on-going RM projects.  Three major activities that are performed through these five practices are: (a) prepare for RM by establishing a baseline of waste management/recycling levels and reviewing current contract structures; (b) provide an exclusive scope to a single RM contractor and re-evaluate customer-contractor relationships and communication patterns; and (c) establish a new basis for compensation to create incentives that reward the RM contractor for resource efficiency.  The practices are essential elements of any RM contract because they align customer-supplier incentives for resource efficiency through compensation mechanisms that foster a strategic partnership.  This partnership seeks continuous improvement based on supplier performance.  By design, RM provides an information-rich environment in which to evaluate alternative solutions to resource challenges.    

Table 6: Summary of Standard RM Practices

	ACTIVITY
	RM PRACTICE
	DESCRIPTION

	Contract

Preparation
	1. Establish Baseline Cost, Performance, and Service Levels
	· Define current service scope and levels (hauling and tonnage)

· Identify existing contract compensation methods

· Validate service levels with total costs through annual baseline review/update

· Establish cost and performance benchmarks and goals

	Transform Scope and Contractor/ Customer Relationship
	2. Align all services to support resource efficiency 
	· Provide all responsibility to one contractor to coordinate, integrate, and formalize all waste and recycling contracts and services to ensure that all are mutually supportive of organizational resource efficiency goals

	
	3. Rethink Contractor Role and Relationship
	· Allow or require bidders to submit operations plans for achieving specified improvements in existing operations, provide latitude in work specification

· Engage RM contractor in daily RM operations and responsibilities

· Allow or require contractor to interface with internal stakeholders (engineers, legal staff, purchasing, other contractors) to devise cost-effective solutions, assure buy-in, and foster organizational learning 

· Establish quarterly meetings to report on performance and resolve issues

	New Basis for

Compensation
	4. Establish Transparent Pricing for Services
	· Delineate pricing information to specific services such as container maintenance, container rental, hauling, disposal, etc.  This allows variable price savings, such as “avoided hauling and disposal” to flow back to generator and/or be used as a means for financing performance bonuses.

	
	5. Provide Direct Financial Incentives for Resource Efficiency
	· Establish compensation that allows contractor to realize financial benefits for service improvements and resource efficiency innovations that result in cost savings

· De-couple contractor profitability from trash disposal and service levels


1. Establish Baseline Cost, Performance, and Service Levels.  The waste generator interested in RM should identify the full scope of waste management services for which it currently contracts, including container/compactor rental, hauling, disposal, recycling and/or other composting/diversion service.  At a minimum, the most recent year’s service levels, including hauling and tonnage data for trash and recycling (by material if possible), should be detailed.
  This facilitates assessment of potential diversion and resource efficiency (e.g., recycling, composting, source reduction) opportunities, and hence short to mid-term RM potential.  Waste stream profiles specific to the organization are also helpful in this process.  In lieu of this data, industry standard data can be used to estimate the composition of generated waste streams (see Appendix D).  
All costs for waste handling, consolidation, processing, and other associated activities should be documented.  Organizations that rely on disposal contracts are usually aware of the disposal costs paid to external waste management companies, but often do not account for all the internal and hidden costs associated with managing discards.
    

The completed baseline allows the organization to see a more complete overall picture of the waste management program and validate services levels through annual baseline reviews.  The baseline information highlights the possible value of RM by identifying opportunities for waste reduction and process efficiencies.  This information also helps justify the business case for RM to upper management.  More detailed and transparent information will also assist in bid evaluation by disaggregating costs and service levels to determining the value “cap” on what the organization expects or is willing to pay for services.  Lastly, this activity serves as a point of departure from which an organization assesses its waste management/diversion goals and benchmarks its performance against others.  This practice serves as the foundation upon which all other practices are built, and should therefore be completed prior to soliciting RM services.  

2. Align all Services to Support Resource Efficiency.  Organizations often have in place multiple, uncoordinated waste contract and recycling agreements.  This can be attributed to a lack of management attention due to the low cost profile and business significance of waste contracting, as well as an ad hoc approach to contracting, which looks at waste and recycling separately.  In our experience, a lack of harmonization impedes progress in resource efficiency and precludes a unified management scheme based on a systematic view. This practice advocates endowing a single contractor with all responsibility for waste, recycling and related internal activities.

Lack of interconnection between waste hauling/disposal contracts and recycling/diversion programs often translates to contractors competing over management of a customer’s waste stream. This is exacerbated by the informal nature of many recycling programs, which are often provided as “free” services.  Often, multiple contractors are responsible for their own limited portion of the total waste or recycling picture, impeding a systems approach in which coordinated price signals for trash, recycling, and other services offered under an RM program are mutually reinforcing in support of resource efficiency goals.  The RM contractor is compensated as a “gatekeeper” to assure these services are thus aligned even though some services may be sub-contracted out to other specialized contractors. 

3. Rethink Contractor Roles and Relationships.  One of the cornerstones of a successful RM program is a changed nature of the customer-contractor relationship.  Both in the bid phase, and once a contract has been awarded, the customer stands to gain from seeking strategic input and a more active role from the contractor. The idea is to tap into contractor expertise and core competency in waste recycling and other diversion activities 

Jointly defining RM scope and incentives in the bidding phase lays the groundwork for a more collaborative alliance once the contract is in place.  Once all practices are implemented, the RM contractor has the incentive to work more closely with the customer to achieve cost saving (and hence profitable) improvements in resource efficiency.  Consequently, for this business model to be viable, the RM contractor must be given access to key stakeholders that affect waste generation, such as line employees, engineers, environmental managers, purchasing managers, and suppliers. One result of this new strategic relationship is improved and more frequent contractor-customer communication.  We recommend regular meetings to report performance and new resource efficiency initiatives. 

4. Establish Transparent Pricing for Services.  A transparent pricing structure is a prerequisite to finance RM incentives or performance bonuses. Contracts should break out all individual waste and recycling charges, and provide compensation for only those services received.  Individual charges include separate hauling, disposal, processing, market revenues, and any equipment rental.  Paying individual fees for service allows for  savings  from increased diversion to be realized.

Clearly delineating specific pricing for each service element places the organization in a position to implement practices 5 and 6.  Providing financial incentives for value-added services differentiates RM from mere “leveraged” purchasing that focuses on one-time unit cost reductions. Transparent and variable pricing structures also demand billing practices that itemize service levels which further support documentation of performance (practice 1).   

5. Provide Direct Financial Incentives for Resource Efficiency.  Providing the right incentives for suppliers to pursue resource efficiency opportunities is the linchpin in RM contracting.  These incentives, in the form of bonuses for exceeding specific performance targets, are provided from cost savings produced by improvements proposed and implemented by the contractor.  For example, the customer may pay a performance bonus for each ton of material recycled over a specified target. Alternatively, “gain-sharing” arrangements can be created such that the customer and RM contractor share the savings from resource efficiency improvements.

This practice encourages the RM contractor to assume a more active role in working with the customer to continuously improve resource efficiency.  The designation of accurate and equitable performance bonuses relies on comprehensive baseline information and transparent pricing structures (practices 1 and 4). For this new form of compensation to be acceptable to the customer, arrangements must be cost competitive with current costs of the waste and recycling program.  For the contractor, it must provide a reasonable profit margin, risk level, and opportunity for growth.  

Incentives are commonly financed with savings on disposal fees, hauling costs, and increased recycling revenues.  Other cost savings that can be used for incentives include reduced storage requirements resulting from more effective ordering, volume price discounts, and more economical material use.   As the RM contractor moves further “upstream” the value of these savings and the profitability for both the RM contractor and customer under a gain-sharing arrangement can be quite large.  The underlying objective is to divorce the contractor’s profit incentive from providing increasing trash service. 

4.2 Recommendations to Enhance Contracts Through Use of RM Practices

This section provides a summary of our assessment of the extent to which the RM practices defined above are currently being employed by case study organizations.  It describes overall trends, points out cases in which the application of practices was either particularly successful or deficient, and discusses means by which partners can implement or improve upon their execution of each practice.  

While many organizations have successfully implemented one or two RM practices, only one (One Beacon) has approached complete implementation of all RM practices (Table 7).  Not coincidentally, One Beacon has achieved the second highest diversion rate of the nine organizations participating in this study.  One important element of One Beacon’s program is that the incentives do not go to an external waste or recycling contractor.  Rather, the property management firm, CB Richard Ellis Partners (CBRE), oversees all waste and recycling contracts.  In this case, CBRE has designed the waste and recycling contracts so that savings from diversion are realized.  CBRE then uses those savings to provide incentives to internal stakeholders (e.g., One Beacon employees and the janitorial contractor,) and contract extension potential to waste/recycling contractor in return for cost savings.
  In short, CBRE is acting as the RM contractor but is not taking a portion of the cost savings itself.

Others who have implemented one or two practices may realize some improvements, but are far from achieving the full potential of RM.  As stated previously, RM is not a “one-size-fits-all” model. Thus, our observations from the nine case study organizations below attempt to generalize trends that are likely indicative of other Massachusetts organizations.  Specific recommendations for each partner organization can be found in the case studies in Appendix A.

Table 7: Summary Matrix of RM Contracting Practices Implemented in Case Study Organizations

	RM PRACTICE
	DESCRIPTION
	Acushnet
	Fitchburg
	General Dynamics
	Harvard
	One Beacon

	1. Establish Baseline Cost, Performance, and Service Levels
	· Define current service scope and levels (hauling and tonnage)

· Identify existing contract compensation methods

· Validate service levels with total costs through annual review

· Establish cost and performance benchmarks and goals
	(
	
	(
	(
	(

	2. 
	· 
	(
	(
	(
	(
	(

	3. 
	· 
	
	
	
	(
	(

	4. 
	· 
	
	
	
	(
	(

	5. Rethink Contractor Role and Relationship
	· Allow or require bidders to submit operations plans for achieving specified improvements in existing operations, provide latitude in work specification

· Engage contractors in daily RM operations and responsibilities

· Allow or require contractor to interface with internal stakeholders (engineers, legal staff, purchasing, other contractors) to devise cost-effective solutions, assure buy-in, and foster organizational learning 

· Establish quarterly meetings to report on performance and resolve issues
	
	
	
	
	(

	6. 
	· 
	
	
	
	
	(

	7. 
	· 
	
	
	
	
	(

	8. 
	· 
	
	
	
	
	(

	9. Align Waste and Resource Efficiency Services
	· Coordinate, integrate, and formalize all contracts and services included in the baseline and subsequent scope of services to ensure that all are mutually supportive of organizational resource efficiency goals
	
	
	
	
	(

	10. Establish Transparent Pricing for Services
	· Delineate pricing information to specific services such as container maintenance, container rental, hauling, disposal, etc.  (This allows variable price savings, such as “avoided hauling and disposal” to flow back to generator and/or be used as a means for financing performance bonuses).
	(
	
	(
	(
	(

	11. Provide Direct Financial Incentives for Resource Efficiency
	· Establish compensation that allows contractor to realize financial benefits for service improvements and resource efficiency innovations that result in cost savings

· De-couple contractor profitability from trash disposal and/or service levels
	
	
	
	
	(


Table7: Continued

	RM PRACTICE
	DESCRIPTION
	Shattuck

Hospital
	Stop & Shop
	Texas Instruments
	Verizon

	1. Establish Baseline Cost, Performance, and Service Levels
	· Define current service scope and levels (hauling and tonnage)

· Identify existing contract compensation methods

· Validate service levels with total costs through annual review

· Establish cost and performance benchmarks and goals
	(1)
	((2)
	(
	(3)

	2. 
	· 
	(
	(
	(
	(

	3. 
	· 
	
	(
	
	(

	4. 
	· 
	
	((4)
	(
	

	5. Rethink Contractor Role and Relationship
	· Allow or require bidders to submit operations plans for achieving specified improvements in existing operations, provide latitude in work specification

· Engage contractors in daily RM operations and responsibilities

· Allow or require contractor to interface with internal stakeholders (engineers, legal staff, purchasing, other contractors) to devise cost-effective solutions, assure buy-in, and foster organizational learning 

· Establish quarterly meetings to report on performance and resolve issues
	
	
	
	

	6. 
	· 
	
	
	
	

	7. 
	· 
	
	
	
	

	8. 
	· 
	
	
	
	

	9. Align Waste and Resource Efficiency Services
	· Coordinate, integrate, and formalize all contracts and services included in the baseline and subsequent scope of services to ensure that all are mutually supportive of organizational resource efficiency goals
	
	(
	
	(

	10. Establish Transparent Pricing for Services
	· Delineate pricing information to specific services such as container maintenance, container rental, hauling, disposal, etc.  (This allows variable price savings, such as “avoided hauling and disposal” to flow back to generator and/or be used as a means for financing performance bonuses).
	(
	(
	(
	

	11. Provide Direct Financial Incentives for Resource Efficiency
	· Establish compensation that allows contractor to realize financial benefits for service improvements and resource efficiency innovations that result in cost savings

· De-couple contractor profitability from trash disposal and/or service levels
	
	
	
	


(1) Well documented for trash, but not recycling
(2) No tonnage data for organics
(3) No tonnage data for trash
(4) Cost minimization goals on trash and recycling, but no recycling/diversion goals

4.2.1 Establish Baseline Cost, Performance, and Service Levels

By participating in this study, each case study organization established an initial baseline (see Appendix A).  While the majority of organizations had some of the necessary data to establish a baseline for cost, performance, and service levels, several organizations had incomplete data.  Where data was incomplete, estimates of waste compositions and generation volumes were made using industry data (see Appendix D) and experience with similar projects.  Cost data based on contract payments was the most complete across case study organizations, since this is a requirement for standard billing and accounting practices.  Information on the number of containers and service levels was also relatively well documented, although for “on-call” schedules, organizations generally provided average pick-ups over some time period (typically per month).  Two organizations had bundled pricing structures and could not provide tonnage or other pertinent service data since it was not demanded by the customer or specified in the contract.  Five organizations were not able to reconcile total costs with specific service levels (i.e., lumped fees made it impossible to discern exactly how much of the bundled fee is allocated to hauling, processing, disposal or container rental).  In at least one case, reported charges did not match up with reported service levels given contract pricing structures.  Only one third of participating organizations had established comprehensive cost and recycling diversion benchmarks and goals, making it difficult to map out a strategy for resource efficiency improvement.  

The case studies led to several broad observations:

· Cost and service data were largely obtained from billing records.  This data rarely is reviewed and used by individuals responsible for waste and recycling programs to improve performance.  It is  treated only as a bill to be paid.

· When the onus is on the generator to document and track service levels, data is minimal or non-existent.  Estimating potential cost savings, diversion potential, and other service improvements is consequently more difficult.

· Material and contract management responsibilities are generally dispersed among several internal players (e.g., purchasing and environmental departments), making feedback difficult.

· The existence of multiple contractors and agreements makes uniform, standardized tracking and documentation a challenge.

· Where services costs are bundled or uncompensated (as with some “no charge, no fee” recycling services), documentation is not required of contractors.  Given observation (2) above, an accurate assessment is made virtually impossible.  

RM can help address the above challenges, as information management is often a central service.  RM contractors must track and report data because compensation and incentives are dependent on documented cost savings and meeting established performance targets.  

4.2.2 Align all Services to Support Resource Efficiency

The three case study organizations with the highest recycling rates had established one point of contact to oversee trash and recycling contracts.  Providing one person with a “system view” allowed the organizations to limit trash service while working to recover more of the current waste stream. One Beacon (63% recycling rate) has its custodial contractor act as the “RM” by providing small cash bonus incentives for reaching performance targets. Verizon (59% recycling rate) has its custodial contractor perform this “gatekeeper” function, but provides no financial incentives. Stop & Shop (72% recycling rate) has a Recycling Office consisting of two individuals whose sole responsibility is coordinating and optimizing service levels.  In this role, they monitor and track contractor performance to ensure compliance with certain goals. This includes obtaining data from vendors and compiling comprehensive waste and recycling reports. These  three organizations, by designating a single point-of-contract, have aligned their contracts in a systemic, integrated way such that facilitates their internal resource efficiency goals.

Other case study organizations have recycling and other services handled by either the trash contractor, or by at least two separate contractors as an add-on to trash service.  This prevents a single person from overseeing the organization’s waste management universe.  Each contractor is going about its business with very little sense of the bigger picture or customer goals.  For instance, Texas Instruments has one trash contractor that sub-contracts to four sub-contractors for recycling of paper and cardboard, plastic, process metal, and scrap metal, respectively.  However, the trash contractor is being compensated as a traditional hauler, and thus has no incentive to improve the performance of its sub-contractors.  In short, the more that is diverted, the less waste the prime trash contractor manages. Aligning all services to support resource efficiency is therefore contingent not only on a single point of contact, but on de-coupling profit incentives for trash service by providing direct financial incentives to promote increased diversion and waste reduction (see Table 6, practice 5, p.19).   

Even in Fitchburg’s case, where both trash and recycling services are provided under contract to the same provider, the profit driver is trash service.  Recycling is not a point of emphasis.  The burden of recovering materials rests solely on internal staff, with contractors simply picking up whatever is recovered.  Thus, the generator is seeking to divert materials and save on disposal, while the waste contractor’s business drivers are quite the opposite (see Figure 2, p.8). 

Similarly, in-house control or responsibility for trash and recycling is often distributed among several departments.  For example, in the General Dynamics case, there are three separate internal teams and three external contractors implicated in the trash/recycling program.  This dispersed responsibility results in an “everyone knows something, no single person knows everything” scenario in which there is no unified view of the enterprise’s waste management and recycling situation.    

4.2.3 Rethink Contractor Roles and Relationships

All but two of the case study organizations tend to keep contractors involved in waste and recycling at “arms length”.  In these cases, contractors (i.e., custodial, waste, recycling) simply pick up whatever falls under their purview.  On the other hand, both One Beacon and Verizon place a large measure of responsibility for their waste and recycling programs in the hands of their custodial contractors.  In One Beacon’s case, the custodian is provided small rewards for reaching specific recycling goals.  For Verizon, the custodian manages the waste contracts and focuses on cost reduction, minimizing trash capacity, and securing the best disposal price.  These types of arrangements basically outsource the waste contracting responsibility to the custodial contractor, freeing up customer resources that may otherwise have been spent performing such oversight.  There is an obvious link between the revised relationship here and the “gatekeeper” function identified above.     

The notion of tapping into contractor expertise is not unfamiliar or untried to these organizations.  Both General Dynamics and Texas Instruments have solicited performance-based bids for other non-waste related services (e.g., manufacturing inputs, safety equipment).  Other organizations have been successful in securing value-added services in their partnerships as part of  broader supply chain strategies.  It seems this approach has not yet been extended to what are often considered "non-core" services such as waste.  But in today's environment of paper-thin margins, establishing these types of relationships to leverage others’ core competencies may provide an extra measure of competitive advantage.

All organizations would certainly benefit from strengthening collaboration with their contractors to identify and implement resource efficiency activities RM achieves this by leveraging contractors’ expertise, in cooperation with internal staff, to increase recycling and achieve other waste reduction goals.  Contractors’ specific expertise in solid waste and resource management allows them to identify opportunities and complement the customers’ in-house knowledge of their processes.  

The extent and nature of the changed relationship will depend on the degree to which the organization is willing to allow the RM contractor to have access to internal stakeholders and be involved in daily operations.  Direct financial incentives are also key.  For such a partnership to work, clear and open lines of communication and equitable compensation in which gains (and risks) are shared are absolute requirements.

The foundation of this new form of progressive partnership begins with the bid document.  None of the organizations’ current contracts include specific diversion and resource efficiency goals.  Bid documents have not historically stated an explicit preference for recycling services over disposal.  Clearly communicating and soliciting input in bids allows the organization to explore the extent to which prospective contractors can propose alternative solutions and pricing structures that provide direct incentives for value-added improvements.  By emphasizing cost-effective diversion priorities, targets, and incentives in the statement of work, prospective contractors receive information on customer priorities and can respond accordingly in the trash, recycling/ composting, and other services components of bids.  This may also help avoid the “contractor swapping” that has occurred in at least three participating organizations as a result of dissatisfaction with contractor service.

4.2.4 Establish Transparent Pricing for Services
Contract structures that allow the generator to realize cost savings from recycling revenues and avoided hauling/disposal fees are key preconditions to RM.  Contractors need to unbundle pricing structures to specify cost per haul, cost of disposal or processing,  revenue sharing, and container rental components.  Seven of the nine organizations (see Table 5, p.16) had some degree of separate pricing for trash services.  Most common is a flat monthly rate for container rental, variable rates for hauling and disposal, and service on a per-pull basis.
  As a result of transparent pricing, some of the savings from higher diversion/source reduction  (e.g., reduced disposal tonnage) are obtained by waste generators.  An example is Stop & Shop’s organics diversion program, in which a farmer and a food bank handle organic waste for much less than it would cost to dispose of these materials.  

Fitchburg State and Verizon had waste contracts with a single “bundled” trash fee that includes the cost of equipment rental, hauling, and disposal.  Costs can only be decreased upon contract renegotiation, while, in the interim, variable savings from any diversion go unrealized.  Under such fee structures, the customer has no view of what it is paying for individual services, and thus no ability to target service or diversion for improvements.  

More transparent pricing for recycling and trash services provides visibility into the true costs of these services.  It also shows how recycling revenue is provided to customers.  One Beacon and Harvard have such pricing structures.  Generally speaking, they contain a specific formula to allocate recycling costs/revenues depending on recycling markets (i.e., specify a base charge per ton recycled and gain-sharing if market rates exceed a specifically designated. Stop & Shop also has a transparent cost structure for its recycling services (container rental, $/haul and process fee), but receives revenue without knowing how this is set.  It would benefit from negotiating a “formula”, as would the remaining case study organizations that are provided “no fee, no revenue” recycling services.  

In summary, those organizations that have transparent pricing are in a better position to benefit from diversion to obtain recycling revenues and avoided disposal cost savings for every ton diverted.  Having all savings/revenues flow back to the customer means that the customer can use these funds to create incentives for contractors.  

4.2.5 Provide Direct Financial Incentives for Resource Efficiency

Typically the burden of recovering materials rests on the waste generator, while contractor services are usually limited to container rental and maintenance, hauling, and ultimate disposal or processing.   RM is premised on the idea that contractors will pursue resource efficiency when provided the correct financial incentives.  RM is a market mechanism that differentiates itself from other waste minimization programs because it speaks in terms business people understand–dollars and cents.  

Only One Beacon and Texas Instruments are providing financial incentives for resource efficiency to their internal stakeholders.  One Beacon provides more modest incentives to a broader group of stakeholders—such as a $1,000 bonus to the custodial staff manager, and other small inducements to tenants and custodial staff in various recycling contests.  Texas Instruments funnels some of its costs savings and recycling revenues to employee appreciation dinners for departments demonstrating recycling results. 

An alternative to this “internal” approach is to provide a portion or all savings from the established cost baseline to one RM contractor, who may choose to filter down small inducements for recycling and resource efficiency to other key actors.   Incentives also take the form of “gain sharing” whereby the customer and contractor split the cost savings from cost-effective diversion.  Similarly, a performance bonus can be given to the contractor if certain targets are met.  For example, the RM contractor is expected to increase the amount of waste diverted by 5%.  Up to this target, all the savings flow to the customer.  Once this target is reached, the RM contractor is allowed to recoup savings associated with increased diversion above the targeted 5 percent.  At this point, all the savings go to the RM contractor.  While the savings on hauling and disposal may be relatively insignificant for a waste generator (relative to other expenses), they represent a potentially large increase in contract value for an RM contractor.

Taken together, each of the above practices can be implemented, or better applied to harness contractor expertise, provide a more informed decision-making environment, and liberate waste generators from having to take sole responsibility for their recycling programs.  

5. POtential for Cost Savings, enhanced Recycling, and improved Services using RM

Over the last decade, leading organizations—including those participating in this project—have made strides in replacing some of their trash capacity with recycling infrastructure (e.g., paper compactors, balers).  Furthermore, some have developed internal programs to increase diversion from disposal.  However, as these programs have been implemented and improved, many organizations are beginning to witness what they perceive to be limits to recycling.  A key constraint to increasing diversion in all organizations is the lack of resources that organizations are able to devote to designing, implementing, and managing new and even existing programs.

Two fundamental sets of questions posed at the outset of this project are addressed in this section:

· What are the specific opportunities for increased diversion and disposal reduction in each of the nine participating organizations?

· What are the financial implications of higher diversion rates that can be anticipated as a result of implementing RM practices?  Would RM work as a cost neutral or cost saving proposition, and is it a viable business opportunity given current contract structures?  

5.1 Method for Assessment of RM Potential

The cost savings reported in 5.2 are based on estimated additional tons of materials that could potentially be extracted from the waste stream.  To perform the assessment, existing waste management services and costs were estimated.  Base diversion rates were calculated and several scenarios were developed that looked at incremental improvements in recycling compared to baseline levels.  Potential cost savings were then estimated based on avoided disposal/hauling and increased revenues from recycling.  

The assessment focused on increasing capture rates for both materials currently being diverted (most commonly paper and corrugated cardboard), as well as opportunities to recover readily recyclable materials currently being disposed.  Materials with exceedingly high capture rates or that existed in low volume were omitted from the assessments, with the exception of materials with high market value (e.g., scrap metal). Waste stream components disposed of in high volume, and with known secondary markets were targeted.  

Harvard University was the only organization that performed a waste audit that provided information to determine the tonnage of various materials in their waste streams.  In all other cases, scenario assessments estimating recoverable tonnage were based on the California Integrated Waste Management Board (CIWMB) Business Waste Characterization Database
 and corroborated where possible with other sources (see Appendix D for further discussion).  The CIWMB database is—to our knowledge—the most comprehensive database of its kind.  It contains data from waste audits conducted at over 1,200 California businesses, grouped by standard industrial code (SIC) classification.

Estimates of labor costs to achieve additional recycling were not made for the majority of cases.  Additionally, opportunities for reuse and source reduction were not methodically documented in this research.  We assessed only those instances where cost and tonnage data could be readily obtained.  Source reduction and reuse opportunities may produce much higher profitability to an RM and its customer.  In addition to avoided disposal costs, source reduction may save purchase costs, which will be much more significant than disposal cost savings.  Thus, by focusing on the “low-hanging fruit” of readily recyclable materials with known end markets, we are characterizing the initial potential of RM.  Our goal was to estimate potential cost savings on contracts as an initial assessment of gain-sharing potential under an RM contract.  An underlying assumption of RM is that the contractor will not undertake an activity unless it is cost-effective for them to do so.

5.2 Potential Diversion Opportunities

Despite current high capture rates for some materials, there remains a significant opportunity for diverting material that is currently being disposed of as waste.  Capturing this material would boost recycling rates by 10 percentage points or more (see Figure 3).  It is important to note that for such savings to accrue contracts must be structured such that avoided hauling and disposal can be realized.  In the case of both Verizon and Fitchburg, which currently have “bundled” monthly trash service fees, none of these potential savings would be realized unless contracts were restructured to break out specific charges.
 For those organizations with a transparent trash contract structure, and those with formalized recycling contracts, are in a better position to obtain and redistribute cost savings to provide incentives for resource efficient services, as noted in section 3.1. 

Figure 3: Potential Recycling Rate Increase
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A few scenarios bear explanation.  For Shattuck and Acushnet, drastic recycling performance increases stem from comparatively low (~1 and 5%, respectively) base rates.  These two organizations stand to gain the most by implementing RM practices.  Despite this improvement, the relatively low resulting recycling rate for Acushnet stems from the presence of significant quantities of unique and hard-to-recover manufacturing by-products.  While recoverability remains an issue, the $400,000 of rubber swarf that is disposed of each year as a by-product of manufacturing
 represents a significant and potentially profitable opportunity that would be available to an RM contractor.   Other source reduction opportunities also exist in Achushnet’s packaging operations, although no empirical data could be obtained to quantify cost savings.  

General Dynamics (GDDS) would benefit from the services of an RM contractor simply by consolidating its six separate contracts.  As with many organizations, GDDS’ waste contractors lack the incentive to optimize service levels, regardless of whether or not recycling can be accomplished cost-effectively.  While GDDS has an incentive to decrease the cost of disposal fees by increasing diversion, lack of alignment in recycling contracts severely diminishes the ability to capture across the board savings because of the “material-by-material” approach that is now taken.  These circumstances also impose unnecessary administrative and service costs on GDDS while limiting service levels.  For example, the onus is on GDDS management and employees to actively seek out recycling receptacles and make the system work.  Having an RM contractor coordinate service elements and ensure that recycling receptacles are places more conveniently for employees could alleviate this burden. 

Finally, Fitchburg State College has an obvious opportunity to increase its paper recycling capacity, which is far short of estimated paper generation.  Fitchburg would also benefit from establishing transparent pricing to obtain waste and recycling data that it presently lacks. An RM contractor also would have a large opportunity to go after Fitchburg’s organics streams that comprise 40-50 percent of its total waste stream.

For other organizations, assisting customers in reduction of paper use could save $1000 per ton
, as opposed to the $50-80 per ton from avoided disposal.  Just as cost savings from diversion can be applied to create incentives for an RM contractor to capture a higher percentage of recyclable material, so too can cost savings from identifying and implementing reuse and source reduction activities be used to encourage those activities.  As mentioned previously, this analysis focused on readily recyclable material and therefore, represents the “tip of the iceberg” of potential increases in resource efficiency if contracts are appropriately structured.

5.3
Results: Cost Savings from Higher Diversion

Table 8 summarizes the results of the individual case studies found in Appendix A.  The summary outlines potential savings based on increased recycling. In general, there is considerable variability in the magnitude and scope of opportunity across the participating organizations.  The results listed here represent the most aggressive of the scenarios we looked at (designated as Scenario 3 in Appendix A).  One Beacon Street was treated as a “case study” (i.e., no formal analysis of cost or diversion potential was performed) because it has implemented RM-like practices internally.  As such, the focus was placed on internal practices and results achieved to date.  Because it has already achieved a high recycle rate of 60%, and has a fairly high total contract cost, potential cost savings are expected to be limited.  Opportunity for an RM in this case will be more limited than in other organizations that have not achieved these high levels or recovery and optimization.  

In summary, baseline information reflected a range of existing diversion rates from less than 1 percent to just over 70 percent.  Participating organizations showed the potential to:  save 13-48% of existing solid waste management costs with a net cost savings of $500,000 per year, divert an additional 5000 tons/year from regional landfills and incinerators, and decrease disposal tonnage by 20-44% per facility (see Table 8).  

Cost savings are denoted by “gain sharing” potential (last two rows of table) and represent the amount of money that is available to an RM contractor if they can successfully divert these incremental materials.  While these cost savings may not be enough for generators to devote resources to reducing waste, they represent a significant opportunity for an RM contractor.  These substantial “gain-sharing” funds may be used in whole or in part to finance performance bonuses to provide incentives to the RM contractor to achieve these higher levels of resource efficiency.  The cost savings were calculated using conservative estimates of variable disposal costs (that portion of the contract cost that would change with increased or decreased tonnage managed, as opposed to those that would remain relatively constant) and market prices for recyclable commodities.  Note that any expected increases in recycling processing or hauling fees given current arrangements are reflected in this evaluation. 
  

Net savings for all scenarios range in value from $4,062 for Verizon to nearly $272,000 for Harvard University.  The majority of these cost savings (90% plus in many cases) stem from avoided hauling/disposal costs. This suggests that organizations and their RM contractors should—to the extent economically feasible—focus primarily on maximizing avoided costs by capturing a larger percentage of a broad array of materials, as opposed to trying to focus on recycling revenues and thereby limiting programs to only “high value” materials.
  

Table 8: Summary of Diversion/Cost Saving Opportunities for Participating Organizations, 2000*

	 
	Shattuck Hospital
	General Dynamics
	Harvard University (1)
	Texas Instruments
	Acushnet Company
	Verizon
	Stop & Shop
	Fitchburg

State (2)

	Base Diversion Rate
	<1%
	27%
	28%
	60%
	5%
	59%
	72%
	18%

	Est. Additional Tons Recyclable/Recoverable
	435
	62
	3143
	355
	593
	53
	200
	143

	Resulting Diversion Percentage
	45%
	43%
	53%
	75%
	25%
	74%
	83%
	31%

	Percent Increase in Diversion Tonnage
	5438%
	63%
	84%
	24%
	366%
	25%
	16%
	69%

	Percent Decrease in Disposal Tonnage
	44%
	22%
	33%
	37%
	20%
	37%
	40%
	31%

	Savings -- "Gain-Sharing” Potential
	$31,195
	$27,280 (3)
	$271,973
	$30,605
	$65,011(4)
	$4,062
	$10,551
	$18,500

	Savings as a Percent of Affected Base Service Cost
	39%
	48%
	29%
	18%
	25%
	42%
	13%
	31%


* One Beacon Street does not follow the standard format and could not be summarized in above table.

(1) Excludes Harvard labor and overhead.

(2) Fitchburg estimates based on recycling/trash capacity (actual tonnage not documented under "bundled" contract structure).  The savings and changes in disposal and recycling reflect proposed capacity changes only.

(3) Includes diverting/reusing 50 percent of wood pallets, glass and plastics, and construction waste.

(4) Excludes over $400,000 in source reduction opportunity (150 percent of contract service base).

6. Conclusions 

This study provided a glimpse of current contracting practices in Massachusetts commercial, industrial and institutional organizations. The participation of nine leading Massachusetts organizations in this project allowed us to gauge the interest in, and the potential for, RM to cost-effectively improve recycling rates, and contribute to resource efficiency goals.    

6.1 Baseline Waste/Recycling Levels and Contracts

The nine case study organizations have a wide range of diversion rates: four have diversion rates above 60% (One Beacon, Stop and Shop, Texas Instruments and Verizon); three have rates ranging from 18%-28% (Fitchburg, General Dynamics, and Harvard); and two have diversion rates less than 5% (Acushnet and Shattuck Hospital).  Thus, the case studies offered an excellent opportunity to evaluate the potential of RM for Massachusetts’ organizations that fall anywhere along this spectrum.  Looking at all nine case studies together, some general findings related to contracts emerged:

· The structure of solid waste and recycling contracts vary within different organization.  Some organizations had formal contracts and others had “handshake” agreements.  

· Data reporting is generally lacking.  Billing information often served as the sole source of information on service levels and tonnage.  

· Contracting is largely fragmented (e.g., waste and recycling contracts are executed separately with organizations typically more focused on waste).  

· Recycling is typically viewed as an add-on to waste services or as a cost neutral proposition.  Thus, it is typically viewed as something an organization should pursue to “do the right thing”.  

· All specific and contracted services started at the point at which contractors picked up waste or recyclables at the dumpster.  All source separation activities are done internally. 

6.2 Potential for Cost Savings, Enhanced Recycling and Improved Services Using RM

All organizations could benefit from more systematic RM contracting.  Scenario assessments conducted for case study organizations demonstrated substantial opportunities for contractually cost-effective recycling and waste reduction, representing savings between 13 percent and 48 percent of organizations’ trash and recycling contract costs in 2000.  For these nine partner organizations alone, there exists the potential to divert an estimated 5,000 tons from regional landfills and incinerators, at a net cost savings of roughly $500,000.  These funds can be used to create incentives for RM contractors to initiate recycling and other more resource efficient business practices.

Net savings range in value from $4,062 for Verizon to nearly $272,000 for Harvard University.  The majority of these cost savings (90% plus in many cases) stem from the avoided hauling/ disposal component.  A logical question to ask is: “Why aren’t companies taking advantage of these savings on their own?”  A primary reason is because these savings are relatively small (typically less than 1%) compared to total operating costs and organizations typically focus on reducing larger cost centers.  This is particularly true in today’s “downsized” environment where individuals are already overworked and human resources are at a premium.  However, while diversion savings may be relatively insignificant for a waste generator, they represent large potential increases in contract value for an RM contractor.  RM is designed to share savings between the RM contractor and the customer.  In realizing these savings, organizations could also decrease the amount of waste currently disposed by 20 percent to 44 percent—thus RM truly represents a “win-win-win” situation for waste generators, RM providers, and the environment.   

6.3 Summary Findings

The results of this project suggest that RM has potential in a wide variety of commercial, industrial, and institutional settings.  While an emerging model, RM continues to make in-roads as an alternative to traditional waste and recycling contracting practices.  RM holds the promise of redefining the nature of services provided by the waste industry and the way waste-related companies generate profit.

Some of the broad conclusions of this project include:

· Most organizations do not have contracts that allow them to realize the full financial benefits of diversion.  Many partner organizations have focused on logistics and have achieved cost reductions by switching from regularly scheduled pick-ups to an “on-call” basis.  However, few have completely unbundled fee structures that allow them to realize the total savings from diversion.

· External contractors have no ability or incentive to affect internal operations that would tap into the uncaptured value of recyclable commodities and avoided disposal fees.  

· Performance-based methods (emphasizing quantifiable, measurable performance targets and quality standards) are not standard practice with waste/recycling contracts.  

· The uncaptured value of recyclable commodities in the state’s waste stream combined with avoided disposal fees can provide incentives for RM contractors and be a boon to both customers and vendors.

· RM fosters a “system view” of resources - allowing business to make greater resource efficiency changes and associations.  Traditional solid waste practices pick up trash and recyclables at the curb or loading dock, thus doesn’t allow room for making this connection.

· RM has the ability to help meet state waste reduction goals.

The most successful programs have devoted focused, internal resources to managing contracts/contractors and initiating recycling programs.  One partner organization, One Beacon, has some of the RM practices in place.  This program, managed by their property management firm, has successfully established transparent pricing to recoup savings from diversion.  These savings are then used to initiate internal recycling programs.  Similarly, Stop and Shop has devoted two full time employees to their waste and recycling activities.  In today’s competitive climate, however, many organizations simply cannot devote internal resources to non-core activities such as waste and recycling.  The key element of RM is to provide incentives to an external RM contractor to drive internal recycling and source reduction programs.  The contractor is paid for supplying these additional services through cost savings from improvements to the current system.  Even if the overall cost savings are small or cost-neutral, customers will obtain a much higher level of service for the same amount of money.  These services allow organizations to divert a higher percentage of their waste stream, to receive better data to manage waste and recycling activities, and to establish a system that seeks continuous improvement.   

The results show significant potential for increased diversion if contracts are structured to realize both the avoided disposal costs and increased revenue from recycling. If widely applied, RM promises to transform how contractors can profit by providing value added resource efficiency services to their customers.

6.4 Building the Future of RM in Massachusetts: Overcoming Barriers to Adoption

Clearly, there is still much work to be done for RM to become a standard practice.  An overall conclusion that can be taken from this initial research is that widespread diffusion of RM holds great promise for harnessing the power of the market to achieve resource efficiency goals.  Despite this potential, we have learned through this project and other ongoing research in the US, that at least three major factors are limiting RM adoption: 

· Lack of knowledge, visibility, and understanding.  Although the performance contracting components of RM are well established in other applications, the concept is relatively new to the solid waste field.  

· Hauling and disposal is cheap compared to other organizational costs.  Hauling and disposal contracts typically represent less than one-half of a percent of waste-generating organizations’ operating costs.  Thus, organizations logically focus their efforts and resources on reducing larger operating costs and developing competencies in areas fundamental to their core business activity.

· Lack of profit incentives for service providers to provide RM services.   While service providers could provide profitable and cost-effective resource efficiency service, conventional contracts do not provide the compensation or incentives to diverge from an established business approach that neither their clients nor any other third party organization are pushing them to change.  

In addition there are lingering questions about RM.  What are the limits to the model and where does it work best?  How well does RM contracting work in small- and medium-sized enterprises. What are the constraints in achieving some of the strategic, upstream potential of RM (e.g., source reduction, environmentally preferable purchasing, design)?  What are some of the organizational barriers customers must be aware of?  These questions will best be answered empirically.  

6.5 Next Steps and State-Wide Implications

This project has established baseline current contracting practices, evaluated RM’s financial and waste reduction potential, and provided standard contracting practices to assist organizations in moving toward RM.  However, in order for RM to take hold, resources must be provided to both potential customers and suppliers of RM services to create a sustainable, long-term market for RM services.  This can be accomplished most effectively by accelerating the adoption of RM services by organizations state-wide.  Once the model is established and success of the model proven in real world applications, additional education and outreach can quickly spur demand.  On the “supply” side, once some initial momentum is obtained, RM service providers actively promoting such services will also replicate the model
.  Proving RM “in the field” will go far in reducing barriers and answering the above questions. 

This study was designed as the first stage in a two-stage project.  The proposed second phase would go beyond “proof of concept” and seek demonstrable change in growing RM demand and service markets by providing direct contract assistance to organizations that rely on disposal and/or recycling contracts, building RM supplier capacity, and developing tools and guidance materials. This will be accomplished by executing RM contracts within Massachusetts organizations that rely on traditional waste and disposal contracts.  

Increased diversion is at the heart of state solid waste policy goals.  From a policy standpoint, altering relationships between customers and their contractors will supplant the concept of “waste management” with a “resource management” business model.  This can help lead Massachusetts towards the next level of diversion and waste reduction required to meet the 2010 target of 70 percent overall reduction in MSW and construction and demolition debris.  Moreover, RM emphasizes the mutually supporting activities of product stewardship, source reduction, and recycling while supporting the DEP policy to promote, measure, and track net waste reduction.

In 1999, approximately 2.8 million tons
 of commercial waste discarded in Massachusetts was managed through contractual relationships.  Experience to date suggests that up to half of these contracted discards (1.4 million tons) could be eliminated through RM contracting as a combined result of enhanced recovery of readily recyclable waste streams, recycled commodity market development and limited source reduction.  This would boost the state’s commercial MSW diversion rate
 from 37 percent in 2000, to over 65 percent, and would free over $70 million in avoided disposal costs
 for generators to provide incentives in RM contracts.  Moreover, if half of the “contracted” paper discard stream alone were recovered (~546,000 tons) as a result of RM, Massachusetts would avoid 396,000 metric tons of carbon equivalent (MTCE) greenhouse gas (GHG) emissions.  These reductions are equivalent to keeping 297,000 cars off the road for a year, or avoiding emissions of electric power use for 237,600 households for one year!
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APPENDICES

Appendix A: Case STudies

(SEE SEPARATE DOCUMENT)

Appendix B: Trash Service Summary

Table 9: Trash Container and Service Summary 

	Partner Organization
	Service Schedule
	Trash Containers
	Notes

	Acushnet
	· “On-call” service

· 1 35 yd. compactor regular schedule (large generator)
	· 6, 35 yd. compactors

· 1, 15 yd. open

· 1, 40 yd. breakaway 
	· Own all compactors, rent other containers

	Fitchburg
	· Regular 5 times/week pick-up (ex. one container 2 times/week)
	· 1, 10 yd.

· 3, 6 yd.

· 2, 4 yd.

· 6, 2 yd.

· 18, 1.5 yd,
	· Rent all containers

	General Dynamics
	· “On-call” service (ex. one container for cafeteria)
	· 2, 35 yd. compactors (main trash)

· 6 yd. open (cafeteria)

· 40 yd. open (wood)

· “Secure” paper bins
	· Separate service for each of three trash components (office/cafeteria, wood, and secure burn, which has tonnage charges only)

· Rent all containers but secure bins

	Harvard University
	· Containers receive regular 5-7 days/week pick-up
	· 25, 2 yd.

· 2, 4 yd.

· 3, 6 yd.

· 2, 8 yd.

· 5, 10 yd.

· 1 30 yd.

· 2, 6 yd. compactor

· 2, 35 yd. compactor

· 2, 25 yd. compactor

· 1, 17 yd. compactor

· 1, 14 yd. compactor

· ~70 “Loose” trash stops
	· All containers rented

	One Beacon Street
	· “On-call” service
	· 1, 35 yd. compactor
	· Rented container

	Shattuck Hospital
	· Regular (3x per week) for main trash

· “On-call” for bulk (40 yd.)
	· 1, 35 yd. compactor

· 1, 40 yd. roll-off 
	· Rented containers

	Stop & Shop 
	· “On-Call”
	· 1, 35 yd. compactor
	· Rented containers

	Texas Instruments
	· “On-Call” 

· Regular for 1 30 yd. open
	· 5, 35 yd. compactors

· 1, 5 yd. compactor

· 3, 30 yd. open

· 1, 8 yd. open
	· 4 open containers rented, all compactors owned



	Verizon
	· Regular schedule
	· 8 yd. compactor
	· Rented container

· 4 pick-ups in standard bundle, charge for 2 additional pick-ups per month


Appendix C: REcycling Service Summary

Table 10: Recycling Container and Service Summary 

	Partner Organization
	Service Schedule
	Containers
	Notes

	Acushnet
	· “On-call” for most materials
	· 3 balers for OCC, 1 40-yd. compactor (distribution center)

· (24-32) 300-lb. Gaylords for paper, plastic, aluminum

· 4 40-yd. roll offs for metals

· 55-gallon drums for metals
	· Gaylords are used by suppliers in shipment, and are reused by Acushnet for recyclables collection

· Balers and other equipment owned, 40 yd. metal roll-offs provided free

	Fitchburg
	· Once/week
	· 42 96-gallon containers in 4 locations for mixed paper
	· Some deposit containers collected by student groups

· Containers provided by contractor

	General Dynamics
	· “On-call” for most materials, every 6 weeks for mixed paper
	· Shredder and baler (white paper)

· 58 44-gallon containers (white paper)

· 20 50-gallon containers (mixed paper)

· 5 bins (OCC)

· 35 yd. compactor (OCC)

· 40 yd. open (scrap metal)

· Boxes for lamps

· 4 yd. dumpster for glass/bottles
	· Shredder and bailer owned by GDDS

· All containers but white paper bins leased from contractors

	Harvard University
	· Most often on a regular schedule, some special pick-ups

· Over 120 locations
	· Numerous (hundreds) of 96, 64, and 39-gallon container for paper, OCC, and containers

· Various containers/bags for compostables
	· Most Containers provided by University

· Some steel compost containers provide by contractor

	One Beacon Street
	· Daily
	· Desk-side 28-quart recycling bins for all tenants

· 96-gallon recycling barrels

· Newspaper/magazine bins and OCC hampers at key locations
	· All containers provided by waste/recycling contractor

	Shattuck Hospital
	· “On-call” for mixed paper

· 2x month for confidential paper
	· 10 96-gallon totes (mixed paper)

· Secure bins (shredding of confidential records)
	· 96-gallon containers owned by Shattuck, secure bins provided by relevant contractor

	Stop & Shop 
	· “On-call” for OCC

· 3x week/organics
	· 50 yd. open + 4 yd. compactor (OCC)

· 15 55-gallon barrels (organics)
	· Also a food bank program

	Texas Instruments
	· “On-call”
	· 6 OCC balers

· 35 yd. compactor for interliner

· 50 yd. for wood pallets

· 50 yd. scrap metal open

· Various totes and containers for mixed paper, plastics, steel strapping. 
	· TI owns all containers but 50 yd. open, which are rented

	Verizon
	· “On-call”
	· 40-gallon desk-side recycle bins for mixed paper

· Hampers for phone books, OCC, etc.
	· Containers provided and owned by recycling contractor


Appendix D: California Integrated Waste Management Board Solid Waste Characterization Database—Key Data Facts and Issues Regarding Usage

Background and Data Development

The California Integrated Waste Management Board (CIWMB) solid waste characterization database contains waste stream data for different types of businesses from sampling done in California in recent years.  That database has been updated to include data from the 1999 Statewide Waste Characterization Study, whose primary objective was to obtain information on the types and amounts of materials still being disposed in the state.  It encompassed gathering data from the commercial, residential, and self-haul waste streams throughout California.  No information was gathered on materials diverted from disposal through source reduction, recycling, or composting. The standard methods contained in the California Uniform Waste Disposal Characterization Method were used.  CIWMB used federal SIC codes to group 83 similar businesses together into 39 business categories, putting businesses with similar waste streams together.  Some groups are "catch all" groups of less similar businesses.

For the Business Waste Composition portion of the database, data on the waste streams of over 1200 individual businesses throughout the state was collected by examining waste from the dumpsters of each business.  Samples of waste were physically sorted into 57 material types, such as food waste, newspaper, clear glass, ferrous metals, etc.  The amount of each material type in each sample was weighed, and converted to a percentage of the sample.  Standard waste characterization field protocols were used.  Data from all the businesses in each SIC grouping were combined to get the average disposal composition for that grouping.  Since only waste disposed was examined, if the businesses recycled materials, those materials would not be included in the waste disposal composition data.

The “lumped group" consists of 14 business groups whose combined contribution to the statewide overall waste stream is less than 5 percent.  Data for each of these groups individually is included in the database, but it is based on very limited sampling and may not provide an accurate representation of actual disposal compositions.  

Data Limitations

The following is a list of assumptions/caveats/limitations that should be kept in mind when interpreting and using information from the waste characterization database, as noted by the CIWMB itself: 

1. One of the most significant limitations is that data was collected from the disposed waste stream of businesses. California statute requires jurisdictions to collect data on their disposed waste streams only, for use in future solid waste planning.  This means that the data will be affected by the effectiveness of recycling or waste prevention programs occurring at businesses that were sampled. For example, if all banks sampled had effective paper recycling programs, paper amounts in the average waste stream shown in the database would be low. If a local jurisdiction without any recycling programs uses the database to estimate waste from banks, paper waste will be underestimated.  Thus, the data should only be used as a planning tool, not as a measurement tool.

2. In designing the 1999 State-wide Waste Characterization Study, it was necessary to combine some business groups. This so-called "lumped group" consists of 14 business groups whose combined contribution to the statewide overall waste stream is less than 5 percent. The groups are:

	Agriculture/Fisheries
	Manufacturing--Paper/Allied

	Communications
	Manufacturing--Primary/Fabricated Metal

	Forestry
	Mining

	Manufacturing--Apparel/Textiles
	Retail Trade--General Merchandise Store

	Manufacturing--Chemical/Allied
	Services--Motion Picture

	Manufacturing--Furniture/Fixtures
	Transportation--Air

	Manufacturing--Instruments/Related
	Utilities


Data for each individual group is included in the database, but it is based on very limited sampling and may not provide an accurate representation of actual disposal compositions. 

3. The business database is currently the 1999 version. The 2000 data will be added when available. The data is self-reported by businesses and may not be completely accurate for SIC codes, number of employees, or other information. Also, even the most recent available data is 6 to 12 months old. Data for rural areas tends to be less accurate than for urban areas.

4. The database is built on the assumption that similar businesses have similar waste streams, regardless of business size or location.

5. Although business groupings were designed so that businesses with similar waste streams were combined, some groupings may contain business types with dissimilar waste streams. 

6. Even businesses with the same SIC code may have different waste stream characteristics, because of different business practices or different functions. For example, both fast food restaurants and "sit-down" restaurants are included in the same business grouping, but the waste streams differ because of the business practices. Or, the corporate offices of an oil company may fall under the "Mining" business grouping even though the office's waste stream may be more similar to the "Finance, Insurance, Real Estate, Legal" business grouping. 

7. Local factors such as climate and economic development may impact the waste stream, so that the average composition and disposal rate data may not reflect local conditions. 

8. Business size does matter. Larger businesses tend to be more efficient and dispose less waste per employee. The disposal rates for business groupings reflect the average of many different sized businesses. If a jurisdiction has mostly large businesses, or mostly small businesses, the disposal rates will differ from the average and tonnages will be either underestimated or overestimated. 

9. The database does not contain any data for self-haul waste. This data will be included in a future update. 

10. Some business groupings have more variability in their waste streams, and therefore need more samples in order to have a certain level of statistical reliability. Business groupings traditionally targeted for recycling programs will have more samples included in the average composition, and will be more reliable. 

11. Within a business grouping, the different material types have different amounts of variability. For example, the amount of white ledger paper in the Finance/Insurance/Real Estate/Legal business grouping may be pretty consistent, but aluminum cans may be very variable. 

Figure 4: Overview of Commercial Waste in CIWMB Study
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For more information on sampling techniques and specific results on waste composition by sector, volume and density, and average disposal rates by sector, follow the business waste links at http://www.ciwmb.ca.gov/WasteChar/.

Appendix E: Partner Organization Baseline Information Requirements

This information request was sent to the partner organizations participating in Phase 1 of the pilot project to gather the key information for this analysis.

As a participant in the project Advancing Resource Management in Massachusetts, your organization’s waste management/recycling information is fundamental to evaluating the potential for RM contracting practices and advancing the concept in Massachusetts businesses.  The information specified in the tables below would be beneficial as a baseline for assessing RM-potential and opportunities to achieve resource efficiency/diversion goals, value-added services, and cost savings for participating organizations.  It will also be used to develop potential RM contract strategies.  If you could provide this information during our scheduled project initiation meeting, it would greatly facilitate early progress on the project.  While all information below may not be available for your organization, your effort to provide the requested information as completely as possible is much appreciated.    

The four tables below specify material and waste generation information (Table 1), contract scope and compensation mechanisms (Table 2), incurred contract costs (Table 3), and internal waste/recycling program players and costs (Table 4).

Table 1: Waste Generation/Diversion and Service Baseline Information
	Information Type
	Specific Parameters of Interest

	Garbage Disposal Service Levels
	· Location, number, and capacity of dumpsters, number of pick-ups/week (indicate if pick-up on a “call” basis, and if so, estimates of average pick-ups/week)

	Recycling Service Levels
	· Location, number, and capacity of recycling containers, other equipment associated with recycling (indicate if pick-up on a “call” basis, and if so, estimates of average pick-ups/week)

	Waste Stream 
	· Quantities (volume/weight) of waste generated by organization (facility-level of detail if possible), composition or estimates of waste materials (% by volume/weight, % recyclable content)

	Recyclables
	· Quantities (volume/weight) of recycled materials (paper, corrugated cardboard, plastics, other)


Table 2: Waste/Recycling Contract Scope and Compensation Mechanisms
	Information Type
	Specific Parameters of Interest

	Garbage Hauling and Disposal Contracts
	· Number of contracts, associated services, locations served and level (i.e., facility-level, corporate-wide)

· Compensation mechanisms for hauling and disposal (flat-fee service charge, volume/frequency/per load charges, tipping fees, compactor/container rental charges, fuel surcharge) 

	Recycling Arrangements/ Contracts
	· Number of contracts (or non-contractual agreements), associated services (incl. material collected, e.g., mixed paper, corrugated cardboard), locations and level (i.e., facility-level, corporate-wide)

· Breakdown of charges for recycling (and composting) services (if applicable), revenue generation/sharing (if applicable)


Table 3: Contract Costs

	Information Type
	Specific Parameters of Interest

	Garbage Hauling and Disposal Contracts
	· Total and facility-level (or other applicable breakdown) incurred garbage hauling and disposal contract costs (consistent with info in Table 2)

· Cost components: container rental, haul charges, tipping fees, etc.

	Recycling Costs/Revenues
	· Recycling service contract costs and revenues (where applicable)

· Cost components: container rental, haul charges, processing fee, info on revenue sharing arrangement (if any)

	Most recent year Invoices/Contract Agreements
	· Copies of most recent year invoices on aforementioned contracts

· Copies of existing waste hauling/disposal and recycling contract agreements


Table 4: Internal Waste/Recycling Program Players and Costs
	Information Type
	Specific Parameters of Interest

	Indirect/Internal Players
	· Description of involvement of internal staff, custodial staff, or other intermediaries in waste disposal, recycling programs (i.e., material handling, collection, transport)

· Identification of other non-contractual, volunteer or employee-led initiatives

	Costs
	· Estimates of indirect waste management costs (i.e., staff, custodial contracts, contract administration) for (1) waste and (2) recycling





















































� Tellus has seen this occur in a similar performance based model in the chemical industry called Chemical Management Services (see � HYPERLINK "http://www.checmialstrategies.org" ��www.checmialstrategies.org�).  More broadly, it is consistent with the diffusion of innovative business models in general. 


� WasteCap of Massachusetts is a statewide, 501(c) 3 non-profit, public/private partnership working with the state’s business community to promote and implement voluntary recycling, buy recycled, reuse, and source reduction programs.


� Office of Federal Procurement Policy (OFPP), 1998, A Guide to Best Practices for Performance-Based Service Contracting.  http://www.arnet.gov/Library/OFPP/BestPractices/PPBSC/BestPPBSC.html


� GM has been practicing chemical management for more than 15 years. For more information on chemical management services, see http://www.chemicalstrategies.org.


� Underwood, Warren, 2000. General Motors Corporation Worldwide Facilities Group. Adopted from a presentation at the 2000 National Recycling Congress, Charlotte, NC, entitled: “Resource Management.”


� The variance in cost reduction can be attributed to the fact that some facilities were further along in their source reduction and recycling programs, and therefore had less opportunity to make quick gains.








� Specifies one lump sum monthly charge for all services received without delineating specific line item charges.


� In One Beacon’s case, the waste/recycling contractor provides additional metrics (e.g., monthly and cumulative recycle rate, number of trees, gallons of water and oil saved) and collaborates on internal recycling training and education as a result of a more performance-based contracting approach that provide incentives for recycling over disposal.


� A purchase order is a document used to formalize a purchase transaction with a vendor for which there may have been only informal competitive selection (via “shopping around”).  Normally a purchase order contains statements as to the quantity, description, and price of the goods or services ordered; agreed terms as to payment, discounts, date of performance, transportation terms, and all other agreements pertinent to the purchase and its execution by the vendor.


� One covers academic/recreational buildings, the other encompasses residential buildings.


� Includes all trash related charges divided by either (1) invoiced tonnage, or (2) tonnage estimated from service capacity, depending on data availability.


� Several years of data provide a more complete picture and an idea of variability and trends.


� For example, in related work with chemical supply services, Tellus found that companies spend between $1 and $6 managing chemicals for every $1 spent on purchasing chemicals.  Internal costs may include the management of all contractors’ labor for internal handling and source separation of materials, processing, and any regulatory costs associated with waste and recyclables. 


� Direct incentives are not, however, provided to the waste hauler.


� Hauling and disposal are typically bundled for each pull – it is best to break out each component.


� � HYPERLINK "http://www.ciwmb.ca.gov/WasteChar/BizData.htm" ��http://www.ciwmb.ca.gov/WasteChar/BizData.htm� (Business Waste Compositions).  See Appendix B for a further discussion.


� To calculate a price per ton for avoided costs, the portion of total contract value estimated to be variable (50% for Verizon, 75% for Fitchburg) was divided by estimated tons managed.


� This level is expected to increase with production.


� This is the combined effect of avoided purchase and disposal.  Assumes 400 reams per ton (5 lbs./ream) and $2.50 a ream.


� Changes in internal labor were not explicitly detailed.  The role of an RM would be to minimize internal labor to identify the most cost effective diversion potential.


� One Beacon Street, one of the project partners,  is an example of a program that lives by this tenet.


� Tellus has seen this occur in a similar performance based model in the chemical industry called Chemical Management Services (see � HYPERLINK "http://www.checmialstrategies.org" ��www.checmialstrategies.org�).  More broadly, it is consistent with the diffusion of innovative business models in general. 


� Excludes construction and demolition debris.


� Diversion rate includes commercial recycling and commercial composting, but not commercial source reduction.


� Assuming $50/ton and no hauling or other disposal savings.


� From July 1999 WasteWise Update: The Measure of Success—Calculating Waste Reduction (EPA530-N-99-003)
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