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I. Introduction 
USAID’s Clean Cities, Blue Ocean (CCBO) program was established to address global ocean plastic 
pollution.1 A core component of its approach is building organizational capacity for improved local solid 
waste management (SWM) systems that take reduce, reuse, and recycle (3R) approaches. The program 
works closely with local governments in rapidly urbanizing cities, particularly along waterways in low- to 
middle-income countries (LMICs). 

It can be difficult to understand the true costs of operating and maintaining an entire SWM/3R system. In 
some communities, funding for capital and operating expenses associated with the further development and 
maintenance of an SWM/3R system often does not match actual needs, and budgets may reflect funding 
constraints more than service needs. Another factor that can pose a challenge to determining the true costs 
lies in the diffuse nature of how SWM/3R services are provided, with multiple agencies within local 
governments and across jurisdictional levels of government all bearing some degree of the cost burden. 

Conducting a COSA, however, requires a methodic approach that incorporates individual steps which 
ultimately are linked together. Therefore, CCBO has developed this Solid Waste Cost-of-Service Analysis 
– Guidelines for Local Governments (Guidelines) to help local governments in LMICs determine the costs 
of various local government SWM/3R programs that reflect local circumstances and opportunities. Once a 
baseline level of these costs has been determined, a local government can use this information to support 
future actions such as SWM/3R funding options, rate studies or planning efforts. This document serves to 
support CCBO’s goal to improve local SWM/3R capacity building and effective governance efforts.  

 

1.1 What is a Cost-of-Service Analysis 

A COSA is a detailed accounting and summary of all of costs associated with a SWM/3R system (traditionally in 
one-year periods). It is usually conducted as the initial financial step that can be used to form the foundation for 
future analyses that will inform and guide programmatic and logistical decisions in a financially strategic manner. 
During this process, financial data is obtained and organized so that a full picture of the costs of the current 
SWM/3R system can be seen as a single function that is implemented by the local government.  

“COSA” is a general term used to describe an assessment of costs that primarily relies on a spreadsheet that 
compiles and organizes the system costs. It is accompanied by a report that analyzes and summarizes the 
results, depending on the objective of the COSA. This document focuses on conducting a COSA that assesses 
the total costs of a local government’s SWM/3R system. Section 1.2 will describe some of the types and benefits 
of a COSA.  

If the local government has a central solid waste office that controls or implements all aspects of the 
SWM/3R system, the data needed for the COSA may be found in the details of its financial statements that 

 

1 On August 28, 2019, Tetra Tech was awarded the Clean Cities, Blue Ocean (CCBO) Program, a five-year, contract from the 
U.S. Agency for International Development (USAID). CCBO is the Agency’s flagship program to respond to the global crisis of 
ocean plastic pollution, designed to preven tpollution directly at its source in cities and towns, specifically in rapidly urbanizing 
areas throughout Asia, the Pacific Islands, Latin America, and the Caribbean. 
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account for all its annual expenditures. It is recommended that this unit take the lead in conducting the 
COSA.  

It is more likely, however, that these costs must be gathered from several government units that have a role 
in what is a complex system including: service delivery, planning, financial management, policy development, 
enforcement, and community engagement. This could include government units such as, general services 
departments, environmental offices, health departments, solid waste units, planning departments, housing 
affairs, public works departments, and more. 

A COSA is usually organized following the natural way a local government budgets and accounts for its 
expenses. This generally follows operational components or pathways (“paths”) representing all the elements 
of the system. These paths represent the service delivery functions or administrative (supportive) 
components of the SWM/3R system. From an accounting perspective, these paths also are termed “cost 
centers.” Cost centers can provide the building blocks and are a useful starting point for organizing a local 
government’s SWM/3R COSA. Details on various paths that might be appropriate are discussed in Section 4. 

 

1.2 Types of SWM/3R COSAs 

Baseline COSAs 

A baseline COSA is conducted to measure the current costs of a SWM/3R system. The approach used for this 
is to identify the costs of what actually was spent by the local government in the previous year. This approach 
documents the costs spent by every government unit involved in the SWM/3R; not just for service delivery but 
also those that support the service delivery system such as system development, planning, engineering, policy, 
financial management, community education, administration, etc. The main objective is to assemble as much 
cost data that is accessible, and can be reasonably allocated, so that a clear estimate of the total cost of 
operating the SWM/3R system can be determined. This information is foundational and critical to making 
predictions of future costs since the analysis will establish key cost information that can be used for future 
predictive COSA. Examples include what it currently costs to:  

• Collect a metric ton of non-segregated waste vs. a metric ton of segregated waste;  
• Collect waste per residential household per day; 
• Dispose each metric ton; 
• Operate and maintain a particular facility; and 
• Support and administer the service delivery system. 

It should be noted that data compilation for a baseline COSA only accounts for those costs that the local 
government incurs even if there may be activities undertaken by private, non-profit or informal entities that 
contribute to the functioning of the jurisdiction’s SWM/3R system. Furthermore, baseline COSA are conducted 
without considering revenue offsets, but are critical to predicting future revenue needs through subsequent 
analysis. 

Predictive COSAs 

While the baseline COSA establishes only the current cost of a SWM/3R system, it can be used to plan for 
future outlays. This is done by comparing the baseline costs to the costs of an ideal situation that is being 
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considered for the future. For the purpose of this document, these analyses are referred to as predictive 
COSAs.  

Using this approach, the local government can make assumptions for how costs may change over time to 
determine future plans to meet future SWM/3R system needs; perform “what if” scenarios and benefit-
cost analyses on alternatives. With a detailed cost of service structure, the agency can more accurately 
forecast each cost component of the future SWM/3R system, allowing it to focus its decision-making more 
directly and precisely on priority cost areas. 

An example of a predictive COSA may be an assessment of truck repair costs. It would begin by using the 
baseline COSA which contains an accurate and complete accounting of the potential costs of ongoing 
truck repair and maintenance requirements. Next, estimates of these costs could be extrapolated out into 
the future. Then, the agency could estimate the costs of pre-approved third-party truck repair vendors, 
truck parts inventories, and a sufficient number of spare trucks. This could then be compared to baseline 
information to determine which approach would be the most cost effective. 

Another example could be that once an agency establishes baseline cost levels, it may reveal areas where 
costs are unusually high. If the agency can determine the reasons for the higher costs, an agency’s 
management can modify the baseline cost information to assess the impact of scenarios that test cost 
controls, service reductions or increased service efficiencies. With this knowledge, an agency can then 
change its policies or procedures to reduce its SWM/3R costs.  

 

1.3 Benefits of a Cost-of-Service Analysis 

Conducting a COSA can provide decision-makers and stakeholders with long-term and strategic benefits. 
Because there are different types of COSAs, the benefits are based on the type of COSA conducted.   

Benefits of a Baseline COSA –  

A simple baseline COSA can prove to be very useful. In a baseline COSA the actual costs from the previous 
year are compiled all in one place. Because of this, all the costs are known and not estimates of what might 
happen in the future. This type of COSA lays out the most complete view of the actual SWM/3R system 
costs. This makes costs transparent to stakeholders (including elected officials and staff) not only what the 
service delivery costs are, but also the administrative support costs that ensure that the system functions 
within governmental laws and policies, communicates with citizen for whom the system is established and is 
financially stable.  

Conducting a baseline COSA also benefits the local government build the capacity of its staff. By gathering 
and reviewing all the data needed for the baseline COSA, staff will learn about, and better understand, the 
complexity of the SWM/3R and begin to see how all the components of the system must work together.  

The main benefit of a baseline COSA, however, is that it results in a foundational framework upon which 
future predictive COSAs can be developed. A local government can use its baseline COSA and build upon 
it to estimate of the costs for alternative services it may implement to achieve its goals. Then, knowing 
what the costs of the new system may be, it can decide whether to move forward with those paths or 
programs based on their impact to the overall SWM/3R cost structure. For example, the local government 
may want to analyze the incremental costs of adding both a new street sweeping program and a new 
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composting facility. Using its baseline COSA data, it can estimate what the costs of both programs. Once 
the analysis is completed, it may decide that due to revenue generation limitations it can only cover the 
costs of the street sweeping program, but will look to increase funding to develop the compost facility in 
the future. 

Benefits of Predictive COSA -  

As mentioned previously, once a baseline COSA is developed, a local government may then use it to assess 
future changes to the system using predictive COSAs. Some of the benefits of this are: 

Data-informed decision-making: Many local governments understand that their past practices may not 
sufficiently address evolving environmental issues nor provide adequate levels of SWM/3R services. More 
than ever, local governments realize that they need a greater understanding of the true costs required to 
develop, expand, and sustain ongoing SWM/3R services. A local government requires knowledge of costs 
to properly plan, budget, and finance environmentally and economically sound SWM/3R systems. To make 
informed decisions about SWM/3R systems, the local government needs to understand either the current 
actual costs of service or planned future costs of service. 

Evaluating capital investments: Formal preparation of SWM/3R costs of service is also important for the 
local government to appropriately evaluate whether to accept funding for initial capital investments in 
SWM/3R transfer, processing and disposal facilities or collection equipment. Several examples exist where 
local governments receive external party funding for new SWM/3R facilities or equipment, but then 
subsequently cannot effectively operate and maintain the facilities or equipment after the external funding 
ends. With a more complete understanding of the total costs of service, the parties can collectively make 
better decisions regarding initial capital investments. In addition, decision-makers then can take a broader 
view of these investments to include funding of both the upfront purchase and the subsequent ongoing 
operations of the SWM/3R facilities or equipment. 
Determining ongoing revenue needs: Local governments in LMICs may have difficulty generating revenues 
required to fully support SWM/3R systems. With a greater understanding of the costs of service, local 
governments can identify more precisely how and when to use their limited funds to sustain the SWM/3R 
systems on an ongoing basis. For example, a local government equipped with a better understanding of the 
cost of service might make decisions to avoid using its limited funds to acquire inadequate or inappropriate 
equipment (e.g., unrepairable when a piece of equipment breaks) or to continue to incur higher 
maintenance costs for an insufficient and obsolete collection truck when it would be better off replacing 
the truck. Likewise, the local government can present higher quality supporting cost information in a 
transparent way to its stakeholders and citizens. This could also support investor funding. 

Evaluating alternative rate structures: Predictive COSAs may provide a way to categorize and quantify 
costs to recover in rates/fees charged. By breaking down the known costs of a path (cost center) to 
estimate what it currently costs to deliver services to sub-groups of customers, separate rates can be 
developed for each sub-group. So, for example, if a local government currently collects waste from both 
households and non-households, but charges one flat rate, it can use the overall cost of collection from its 
COSA. A data point can be obtained from the COSA of what it costs per metric ton to collect all waste. 
Then, a scenario can be developed that estimates what portion of those costs can be attributed to non-
households. If, through additional analysis, the local government can determine how much each non-
household generates, it can develop an equitable fee structure that covers the costs of collecting their 
waste.  
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1.4 Goals and Objectives of These Guidelines 

The goal of the Guidelines is to provide information needed so that the COSA is not overly complex or 
time-consuming to develop. The Guidelines are flexible enough to allow for significant data gaps, provided 
that the local government can develop reasonably informed estimates and assumptions.  

The objectives of these Guidelines is to: 

• Provide a basic understanding of the terminology and function of basic accounting principles used 
in the development of a COSA; 

• Give an overview of the types of SWM/3R system costs that may need to be accounted; 
• Describe the service delivery and administrative costs that may be considered for each path (e.g., 

collection, transport, landfilling, segregated waste processing, street sweeping, etc.) of a baseline 
COSA; and 

• Provide a method for preparing a baseline COSA. The user is shown a step-by-step process for 
using the COSA Companion Tool. In cases where data may be limited or not collected, the 
Guidelines suggest methods and techniques for preparing cost estimates of reasonable quality and 
utility. Here, care is required since faulty assumptions for cost estimates can result in inaccurate 
outcomes 
 

1.5 Audience for these Guidelines 

These Guidelines were designed for local governments, both rural and urban. There is no “one size fits all” 
approach that necessarily will work for all local government cost of service studies; again, the Guidelines 
are intended to be adaptable to meet the unique needs of each community. 

The Guidelines provide a means for local governments to establish their own SWM/3R cost data collection 
processes and methodology. The Guidelines are not written solely for accountants, but rather for those 
with a range of disciplines and backgrounds who may be responsible for preparing cost information. Local 
governments in LMICs may not use formal accounting systems or a uniform system of accounts/costs. 

These Guidelines were developed to assist local governments to develop their baseline COSA. It is 
understood, however, that there are a variety of stakeholders in local communities that may have an 
interest in the development of a COSA. Therefore, these Guidelines were developed for those who are 
responsible for planning and administering the SWM/3R systems; those responsible for managing SWM/3R 
services in local communities; and those who prepare and maintain the cost records and information.  

These Guidelines were written to support local governments to develop a COSA themselves. It is 
understood, however, that consultants may be sought to assist in this process. If this is the case, these 
guidelines may be cited in the scope of work as a method to follow. 
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1.6  Organization and Use of the Guidelines 

These Guidelines have been developed to provide local governments with the information they will need to 
conduct a COSA. Section Two provides basic cost of service concepts and principles required to establish a 
common language for developing SWM/3R COSAs. Section Three provides types and examples of SWM/3R 
costs. Section Four expands on the SWM/3R paths that can be used to organize costs. Finally, Section Five 
covers preparing the COSA, including data compilation, the COSA modeling tool, and reporting. Several 
appendices provide supplementary information and tools that can be used to undertake the COSA process. 
 

A Microsoft Excel workbook has been developed as an essential companion tool to these Guidelines. It 
provides a tool for entering COSA data. As data is entered the costs are summarized. Once all costs are 
entered, the total cost for the entire SWM/3R system for the period of analysis is automatically developed. 
This cost-of-service modeling tool is publicly available and can be accessed at www.urban-links.org/ccbo. 

 

2.  Cost of Service Principles 
Before proceeding with the details of implementing a COSA, it is important to understand the terminology 
used to create a baseline analysis of what the local government is currently spending to operate its 
SWM/3R system. This section provides an overview of the guiding cost-of-service terms and definitions. It 
provides local governments with an understanding of how to arrive at a true picture of its annual costs by 
first understanding certain concepts of cost of service, fixed and variable costs, direct and indirect costs, 
cost allocation methods, and lifecycle costing. 

 

2.1 Fixed and Variable Costs 

In a COSA, it is important to understand the difference between fixed and variable costs. This will become 
particularly important when a local government considers adjustments to baseline information in 
projecting its future costs (discussed in Section 5.3).  

Fixed costs remain constant over a period of time. Fixed costs are costs that a local government cannot 
immediately avoid in the short term by selecting an alternative SWM/3R method. Fixed costs include, but 
are not limited to, rent, vehicle leases, insurance premiums, licenses and permits, some labor, and 
administrative expenses. An alternative way to view fixed costs is that they do not vary with additional 
units of production (e.g., the volume of material collected, or number of customers served). As the level of 
service increases, fixed costs stay the same. This is typically because a circumstance or contract obligates 
the local government to pay certain expenses regardless of the variations in the system.  

Variable costs change directly in relation to changes in the units of production of a SWM/3R service. As 
the level of service increases, so do variable costs. Variable costs primarily include operating costs such as 
collection equipment maintenance, replacements and repairs, fuel, some labor, and utilities. An example of 
a variable cost is the tipping fees that a local government pays to a landfill owner or operator; such fees 
are charged on a per ton, or per cubic meter basis depending on the weight or volume of material 
delivered to the facility. Table 1 summarizes examples of fixed and variable costs. 
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Table 1. Fixed and Variable Costs 
Fixed Costs Variable Costs 

Facility and equipment depreciation Delivery/shipping costs 

Payroll and wages for salaried employees  Contract labor 

Insurance costs Fuel costs  

Interest paid on debt Landfill tipping fees at a regional facility 

Taxes Utility costs 

 Spare parts 

 Truck emergency repair costs 

 Temporary or day labor costs 

 

2.2 Direct and Indirect Costs 

Another set of terms that is used for COSA is direct and indirect costs. Direct costs are relatively 
straightforward to determine and understand, for they are tied directly to the cost of service. Indirect 
costs, conversely, are more oblique and harder to quantify, because they are linked indirectly to the cost 
of service. Despite these differences, both types of costs are equally real and need to be accounted for in 
the COSA. 

Direct costs are those costs expended directly for the purpose of achieving a primary SWM/3R objective 
(collecting waste, operating a facility, etc.). Direct costs often do not need to be allocated between 
multiple cost areas.2 These costs are thus typically easier to determine since the local government can 
isolate these costs from others and may have discreet budgets. In building a COSA, the local government 
should start by determining its direct SWM/3R costs. Examples of SWM/3R direct costs include, but are 
not limited to: 

• Labor (salaries and benefits); 
• Equipment; 
• Fuel; 
• Parts/supplies; 
• Personal protective equipment (PPE);  
• Contracted services; and 
• SWM/3R facility repairs. 

Direct costs typically are most of the SWM/3R costs. So, if a local government can develop a cost of 
service that captures most or all of its direct costs this will provide a good foundation for analyses. 

By contrast, indirect costs are those costs incurred for a common or joint purpose that benefits more 
than one local government program objective or activity. These costs are not exclusively related to the 

 

2 There are cases, however, in which a direct cost could be allocated. An example is when an employee’s salary is allocated to 
specific tasks using the amount of time that employee spends on various tasks. This would be considered an allocated direct cost. 
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SWM/3R program, but rather are shared between the SWM/3R program and other areas (e.g., programs, 
departments, divisions) within the organization. This occurs, for example, when departments share offices 
or salaried employees work part-time for another program. To get a clear picture of SWM/3R system 
costs, the local government will need to fairly allocate a portion of these indirect costs to the SWM/3R 
program. This is done through cost allocation (See 2.3). 

From an accounting perspective, these indirect costs are often budgeted in costs centers that are not 
always associated with the SWM/3R system (e.g., Financial Services (for fee billing), Communications 
Department (complaint management), Health Department (enforcement), etc.) Therefore, it is important 
to understand the services provided by all departments that support the SWM/3R system and also 
incorporate their indirect costs into the COSA to have a true cost of the system. 

In each case, the local government should evaluate how much of the above costs can be attributed directly 
to maintaining the SWM/3R system. For example, ongoing general support from a local government’s 
human resources (HR) staff person on matters of safety and employee training that is provided to all 
employees most often would be considered indirect and the local government would need to allocate a 
portion of HR cost to the SWM/3R system for that service. 

Without capturing indirect costs, the true total costs of SWM/3R systems are incomplete. Indirect costs, 
however, often are a minority of the SWM/3R system costs, so even a partial accounting for the major 
indirect costs may provide results that help to inform decision-making.  

 

2.3 Cost Allocation 

Cost allocation is the process of distributing or 
apportioning indirect costs to the SWM/3R service 
categories they support. Where some SWM/3R costs 
are directly associated with the service, other costs 
may be shared with separate utilities or service areas. 
These shared costs are referred to as indirect costs. 
Therefore, the local government will need to allocate, 
or fairly assign, a portion of these indirect costs to the 
SWM/3R service (or path) that is the subject of the 
COSA.  

To allocate indirect costs, a local government can 
group the shared costs into a cost pool. As an example, 
a cost pool might include all centralized city 
management costs that support ten city divisions, one 
of which is the SWM/3R division. Once the cost pool is 
known, the local government can determine an 
appropriate way to allocate an equitable portion of 
these shared city management costs to the SWM/3R 
division.  

Examples of cost allocation bases include: 

Accounting costs 
• Number of transactions processed 
• Budget amount ($) 

Billing costs 
• Number of accounts 

Shared city management or administrative salaries 
• Number of departments/divisions 
• Number of employees or full-time equivalents (FTEs) 
• Number of direct labor hours worked 

Shared engineering salaries 
• Number of projects 

Shared facility costs (e.g., landfill) 
• Tonnage or volume of waste disposed 

Shared facility rent or facility maintenance 
• Square footage occupied 

Truck maintenance 
• Number of vehicles 
• Number of work orders 
• Work order costs 
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In cases where the local government has data, it can use a specific cost allocation base (or formula) to 
distribute the shared cost to the SWM/3R division. Examples of allocation bases are noted in the offset 
box on this page. In the example of the shared city management costs discussed above, the local 
government might use the number of divisions as a basis to allocate the indirect costs, multiplying the total 
combined city management costs by 1/10, or 10 percent, to determine the SWM/3R division’s share of the 
costs (since the SWM/3R division represents one of ten total city divisions). Where possible, in each case 
the local government should consider using an allocation method that most fairly allocates the portion of 
the shared costs to the SWM/3R system.  

As another example, where a local government agency provides engineering services to a SWM/3R program 
and to other unrelated programs, the local government might allocate the shared engineering services cost by 
using the ratio of annual SWM/3R projects to the total number of projects worked on by the city’s engineers. 
Similarly, in the case where a local government had a maintenance shop that supplied truck maintenance 
support to the SWM/3R program as well as to other unrelated city programs (e.g., trucks for other 
government services such as mail delivery), the local government might allocate the shared truck maintenance 
costs by using the ratio of the amount of employee hours worked on SWM/3R trucks to the total number of 
hours worked by employees on all city trucks. 

 

2.4 Lifecycle Cost 

When developing the SWM/3R COSA, local governments should understand and apply the concept of 
lifecycle costs. The lifecycle cost is the total cost of ownership of the SWM/3R asset from the initial 
investment to the end of the asset’s useful life, and, in the case of facilities like landfills, for its extended 
oversight and care far after their useful life ends. Alternatively, it is the amount of money the local 
government will spend on the asset over its useful life and in the case of landfills, on capping, monitoring, 
and environmental remediation after their useful life ends. Lifecycle costs include the asset’s initial 
acquisition cost, the costs to operate and maintain the asset over its useful life, any after-life costs, and the 
impact of the asset’s residual value if applicable.  

Another way to view the lifecycle cost is to consider the following three types of cost phases associated 
with a SWM/3R system: 

• Up-front costs – original investments and expenses used to initiate the SWM/3R system. 
• Operating costs – ongoing expenses of the SWM/3R system (inclusive of variable and fixed costs). 
• Back-end costs – costs that conclude or decommission the SWM/3R system. These costs might 

include landfill closure and post-closure and closure of other SWM/3R facilities at the end of their 
useful lives.  

The concept of lifecycle cost is important in that it aids a local government in thinking about what costs to 
capture when preparing a COSA. As an example, if the local government’s COSA only captures annual 
expenses for maintaining an asset, the COSA may not adequately consider how it will replace an asset 
when it is retired. As you will see in Section Three, up-front capital outlays in a COSA are converted to 
an annual depreciation amount. Similarly, the user can add back-end landfill closure costs to the COSA in 
advance of when they occur, with the intent to build reserves in anticipation of future costs. This will be 
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particularly important for predictive COSAs that are being conducted to rates of fees that will need to 
include building reserves to fund the purchase of a new asset in the future to replace the existing one. 

 

3. Types and Examples of SWM/3R System Costs 
For each path that is included in a COSA, there are basically two categories for them: Operation and 
Maintenance (O&M) costs (sometimes referred to as OpX) and Capital costs (sometimes referred to as 
CapX). This section provides an overview of these costs and the type of expenses that they are usually 
associated. Definitions for several of the costs identified in this section are included in Appendix I. 

 

3.1 Operation and Maintenance Costs 

O&M costs represent the recurring and ongoing costs required to keep the SWM/3R system running 
effectively on a day-to-day basis. O&M costs are incurred during the regular, day-to-day operations of the 
SWM/3R system. For purposes of preparing a SWM/3R COSA, it can be anticipated that O&M expenses 
for any of the paths may fall into one of the following cost categories: 

• Direct labor - Salaries and wages 
• Direct labor - Employee benefits 
• Other operations and maintenance costs 
• General and administrative costs 
• Fees (e.g., Tipping) 
• Contracted services 
• Other/miscellaneous costs. 

Each of these cost categories is described in the following section. 

 

Direct Labor – Salaries and Wages 

SWM/3R systems are often highly labor intensive, with labor sometimes representing up to 70 to 80 
percent of total SWM/3R costs. Direct labor costs include salaries and wages paid to workers serving the 
SWM/3R system.  

Direct labor costs for could include of the cost of vehicle drivers and operators, loaders, street sweepers, 
sorters, and supervisors (see example insert to the right for a 
collection operation). Labor classifications generally encompass 
those shown in Table 2.  

Most commonly, local governments pay workers on an hourly, 
weekly, or monthly basis (e.g., in the case of a day laborer or a 
temporary employee). For example, a flat weekly salary of 
US$500 to provide collection services to a town translates into an 
annual cost of US$26,000 ($500 x 52). However, workers may be 

Sample LMIC Collection Services 
Labor Requirements 

• Collector/Helper A 
• Collector/Helper B 
• Collector/Helper C 
• Truck Driver A 
• Truck Driver B 
• Manager A 
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salaried in which case the amount paid to them is fixed regardless  
of the number or hours worked in a year. 

For each worker, the local government should factor in overtime compensation, if applicable. Overtime 
often is based on time worked in excess of a pre-determined level (e.g., an 8-hour day or a 40-hour week). 
Overtime may be paid at a premium (e.g., 1.5 times the base hourly rate). 

Table 2. Examples of Labor Classifications 
Collection Transfer/ 

Transport 
Transfer 
Station 

Landfill 
Disposal 

Bio-
degradables 
Processing 

Street 
Sweeping 

Administrative 

Collector/  
laborer3 

Driver Scale house 
worker 

Scale house 
worker 

Laborer Collector/    
helper 

Environmental 
officer 

Truck driver Laborer Laborer Laborer Sorter/picker Truck 
driver 

Enforcement 
officer 

Manager/ 
supervisor 

 Sorter 
/picker 

Sorter/ 
picker 

Equipment 
operator 

Manager Communications 
specialist 

Planner  Equipment 
operator 

Heavy 
equipment 
operator 

Manager Supervisor Financial manager 

  Manager Site  foreman Supervisor  Human resource 
specialist 

  Supervisor Manager   Planner 

   Supervisor    

   Engineer    

 

In some cases, collection SWM/3R services (particularly for valuable segregated materials) are provided 
informally by individuals who are not paid by the local government to perform the service (referred to as 
the informal sector). Since the local government does not incur a cost for these services, they should not 
be included in the baseline COSA. If, however, the local government wishes to consider establishing its 
own services, in place of the informal sector’s services, an estimate of what the new system would cost 
could be accomplished using the original COSA as a baseline with the additional associated costs added. 
This estimate would calculate the labor cost for the local government to pay its own employees to provide 
the service and estimate the cost of the additional equipment that would be needed. 

 

Direct Labor – Employee benefits 

Employee benefits could include uniforms; equipment or equipment discounts; meals or meal discounts; 
paid time off, such as for holidays; insurance; and tuition or training. Where a local government provides 

 

3 References to laborer in this table include both permanent and temporary (who are sometimes termed “day laborers”). 
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its workers with benefits of any kind, the local government should quantify and include these costs in the 
COSA. 

 
Other Operation and Maintenance (O&M) Costs 

Operation and maintenance (O&M) includes the labor costs for servicing and repairing vehicles and 
equipment, as well as the parts and materials used for servicing equipment. O&M costs typically include:  

• Supplies 
• Fuel (diesel, gasoline) costs 
• Parts 
• Preventive maintenance (oil changes, tire changes) 
• Repair (engine, truck hydraulics) 
• Service contracts. 

The typical annual maintenance cost of a vehicle or piece of equipment can be assumed to be around 5% of 
the original cost and increases to 8% when vehicles and equipment are used daily. So, on an annual basis, if 
the vehicle’s initial cost were US $100,000, the local government could expect to pay approximately 
US$5,000 to US $8,000 per year to maintain the vehicle. As the vehicles and equipment age, the 
maintenance cost may continue to increase further. 

 

General and Administrative Costs 

General and administrative (G&A) costs include costs required to support the SWM/3R service. Examples 
of these costs include: 

• Computer / information technology 
• Education  
• Insurance 
• Security 
• Office labor 
• Office supplies 
• Training 
• Utilities (electric, water, phone, etc.). 

Fees (e.g., tipping) 

If a jurisdiction does not own its own facilities or provide its own services, it is likely that it will need to 
pay fees for tipping waste at these facilities to be managed on their behalf. 

Tipping fees are fees paid for loads of waste or other materials brought to a landfill, transfer station, or 
processing facility. The fee is typically based on the volume or weight of the material depending on what 
type it is. The fee is used to cover the operation and maintenance costs of the facility that must handle the 
waste. C&D waste, hazardous waste, organic waste, medical waste, and electronic waste may have higher 
tipping fees compared to regular household waste due to the extra treatment required to manage the 
waste in addition to the lower volume of material coming into the site. Sometimes, tipping fees are 
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bundled in the cost of collection and hauling to a disposal site, but, whenever possible, they should be 
disaggregated and reported separately. 

 
Contracted Services 

Contracted services are services provided through an agreement with another company or agency. The 
contract will specify the services or personnel to be provided on behalf of the organization and the 
associated fees for these services. Contracted services can include personnel, vehicles, equipment, building 
operations or maintenance, accounting services, business services, engineering or law services, and any 
other services not provided by staff employed by the local government.  

Other/Miscellaneous Costs 

Examples of other SWM/3R costs the local government may incur are described below: 

1. Planning costs are the costs of evaluating the future costs, revenues, and demands of the SWM/3R 
services provided by the organization. Planning is important to determine future budget and time 
constraints that the local government may face. 

2. Policy development costs typically involve contracted services to legal providers or other consultants to 
develop policies and procedures to ensure the organization is following local laws. 

3. Financial management costs include the cost of hiring contracted services such as business and 
accounting professionals to aid in budgeting and accounting. 

4. Community engagement includes costs associated with advertising, education, donations, and other 
miscellaneous contributions associated with engaging with the public about the services the organization 
provides. 

5. Enforcement costs to ensure that citizens comply with SWM/3R laws including dumping and littering.  

6. Other service delivery costs (i.e., permitting) are additional one-time costs that are incurred on 
occasion usually through contracted services that are not provided in-house.  

7. Debt service (described in Section 3.2, Capital Costs). 

8. Back-end system costs (e.g., site closure, post-closure care) are requirements placed upon an 
owner/operator of a solid waste management facility after closure to ensure environmental and public 
health and safety are protected for a specified number of years after closure. 

9. Remediation costs are those costs incurred to correct or remove something. In an environmental context, 
remediation costs are the costs incurred to treat and remove hazardous materials from the environment.  
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3.2 Capital Costs 

Capital costs are typically one-time expenditures a local government will make to buy fixed assets or to 
make long-term investments in the SWM/3R system. Capital costs represent outlays of cash for resources 
that the local government will use for more than one year. Examples include the costs to develop and 
construct a new facility, upgrade an existing facility, or to purchase vehicles, land, and equipment. 

There are two important cost categories the local government should use for the purposes of preparing a 
SWM/3R COSA: 

• Depreciation, and  
• Debt service. 

Each of these categories is described in the following sections. 

Depreciation 

Depreciation means spreading costs of a capital outlay over its useful life. For the purpose of developing a 
COSA, the local government should convert the costs of its capital outlays into annual depreciation costs. 
In this way, the COSA will only include what it costs to use that asset for a one year period.  

Depreciation also can be thought of as the reduction in the value of an asset over time due to wear and 
tear. As vehicles and equipment age, the time will come when the operating efficiency decreases, and 
maintenance costs increase to a point when it is more cost-effective to replace the equipment than to 
continue repairing it. At the end of this economic life, the asset has a salvage value – the price that could 
be obtained by selling it. 

Although different ways exist to depreciate assets, the most common method is to use “straight line” 
depreciation, which means that the annual depreciation rate is equal to the initial value of the asset, divided 
by its estimated lifetime of use.4 The formula for straight line depreciation is as follows: 

Purchase Price – Salvage Value5 
Useful Life 

For example, a collection truck that costs US $150,000 with a useful life of 10 years and no salvage value 
would have an annual depreciation cost of one-tenth of its total capital cost, or US $15,000. So, the annual 
baseline COSA would show the cost of using this vehicle as US $15,000. Similarly, if a landfill is expected 
to last 20 years, then the annual depreciation cost for a US $1,000,000 capital outlay for acquisition, landfill 
construction, and permitting would be one-twentieth of that outlay, or US $50,000. 

Table 3 provides a summary of the estimated useful lives of common SWM/3R capital assets. 

  

 

4 There reader should understand that there are other more involved depreciation methods. Often times these are used in the 
context of tax preparation and, due to increased complexity, we do not advocate for their use for the COSA. 
5 The Salvage Value represents the value of an asset after the asset has been fully depreciation. The salvage value is based on what 
the organization can expect to receive from the asset when sold at the end of its useful life. 
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Table 3. Examples of Typical Useful Lives of SWM/3R Asset  

Type of assets  Typical economic life (years) 

Landfill Maintenance – after closure (back-end) 30 

Fixed assets such as buildings  20 

Trucks and other motor vehicles 7 

Tractors, bulldozers, loaders  10 

Hand tools, bins, handcarts, wheelbarrows 4 

Plastic cans/wheeled toters 8 

Bins (portable), plastic or galvanized steel 8 

Large containers made from mild or ordinary steel  4 

Large containers (debris boxes) made from corrosion-
resistant steel  

8 

Animals, such as donkeys or horses 5 
 

Debt Service 

Local governments may need to borrow funds or incur debt from a lender in order to fund SWM/3R 
systems. Debt service costs consist of the principal and interest payments on the local government’s 
outstanding debt. Principal on debt is the amount borrowed that the local government must pay back. 
Interest expense is the cost the lender charges to borrow money during a specified period of time. In 
most cases when a local government takes on debt, they will use the proceeds to pay for capital outlays. 
When preparing a COSA, the local government should show the amount of principal and interest owed on 
the debt for the year of the analysis. 

As an example, assume that the local government borrows US $500,000 to purchase five vehicles using a 
10-year loan at a 5 percent interest rate. Under terms of the simplified loan, the debt service in this case 
required repayment of principal of US $50,000 per year (US $500,000 divided by 10 years) with interest 
payments of an additional US $2,500 per year (US $500,000 x 0.05/10). 
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4. Solid Waste Management System Profile for Cost-of-
Service Analysis 

To start the COSA, local governments must first develop a comprehensive SWM/3R system profile that 
includes all the paths (cost centers) and activities that form the entirety of its SWM/3R system. These 
paths and activities, as calculated in the Microsoft Excel Companion Tool, likely will include a combination 
of the following SWM/3R system cost components:  

• SWM/3R Service Delivery Costs 
o Collection (including segregated and non-segregated waste) 
o Transfer/transportation  
o Segregated waste processing 
o Bio-degradable waste processing 
o Unsegregated waste treatment 
o Landfill disposal 
o Street sweeping 
o Waterway and illegal dumping clean up  

• SWM/3R Administrative Costs 
o Community outreach 
o Enforcement 
o Financial management 
o Human resources  
o Planning 
o Policy development. 

Figure 1 provides a graphical overview of these paths. Paths represent common or typical components of 
a SWM/3R system but are by no means all inclusive. These paths are meant to represent the most 
common activities that a local government typically uses to understand its costs. A local government often 
provides services along one or more of these paths. A full COSA can be calculated by first individually 
compiling the actual costs incurred for each path for one year and then adding together the costs 
components of all the paths.  

The balance of this section describes each path and identifies the general cost components for the path. 
The user should recognize that within a path, a local government may incur some but not necessarily all of 
these cost components.  
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Figure 1. SWM/3R System Pathways 

 

4.1 SWM/3R Service Delivery Costs 

In this section, each of the paths mentioned will be described. Keep in mind that a local government is not 
likely to have all these paths. Furthermore, because of the internal structure and staffing, some of these 
paths may be combined. 

Collection (including Non-segregated and Segregated Waste) 

Collection is a primary activity that takes place in the SWM/3R system. Collection represents the activities 
associated with collecting waste materials from citizens (customers) and transporting it to aggregation sites 
and ultimately to larger facilities for disposal, or processing. Laws and regulations often require local 
governments to manage both non-segregated (sometimes referred to as municipal solid waste, garbage, 
refuse or household waste) and segregated (recyclable waste). This may mean that a local government may 
find it easier to have two collection paths in its COSA; one for non-segregated waste and one for 
segregated waste. 

The local government may provide these services using its own employee or hire a private or third-party 
vendor to provide SWM/3R collection services. If services are contracted out, the COSA would account 
for these services as contracted services. If the collection is conducted by the local government staff, the 
costs that might be anticipated in a collection cost path are described below: 
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Collection O&M Costs 

Collection of waste and other materials from a community is often a labor-intensive endeavor. Collection 
efforts are, in many cases, performed almost entirely with manual labor. Collection employees sometimes 
receive a salary, but other times may be temporary/day laborers. The collection operations also may 
require supervisors and managers. 

Other O&M costs would include the costs of uniforms, PPE, fuel, equipment maintenance, parts, etc. 

It may be convenient to include other costs in this path if they are conducted using the same business unit. 
For example, if the local government does not have its own landfill and pays tipping fees to a third-party 
for disposal of its non-segregated waste, and the costs for these fees are paid out of the same budget as 
collection services, than these costs could be included in this path. 

Collection Capital Costs 

Collection Equipment: Generally, this category includes small collection vehicles (or carts). It could also include 
larger collection trucks, if this is what is used to pick up waste from large accounts or multiple households.  

Based on the wide variety of collection methods and approaches within LMICs, there is an equally wide 
variety of vehicles a local government may use for collection purposes. Table 4 below provides a list of 
the types of collection vehicles. The cost of purchasing, operating, and maintaining these vehicles should be 
captured in the COSA.  

Containers: Collection costs usually will also include expenses for cans, bins, and containers. 

Table 4. Examples of Vehicles Used in Collection Systems 
Increasing 
Level of 
Technology 

Collection 
Method 

Description 

 Smaller scale operation 

 Handcart – 
human power 

A smaller sized bin with wheels on it and handles on the narrow side 
that allows the transporter to push it and transport the contents within 
it.  

 Tricycle with 
trailer – human 
power 

A bin with two wheels on the sides that is connected to the rear of a 
bicycle, allowing the transporter to collect/transport materials. 

 Animal cart 
with trailer 

A wheeled bin built so it can be attached to an animal, such as an ox, 
donkey, or horse, which is used to pull the cart behind it.  

 Motorized bike 
with trailer 

A collection bin or trailer with wheels that is connected to a motorized 
bike, allowing the operator to transport the waste/material over 
distances and maneuver on heavily trafficked streets.  

 Three-wheel 
auto-rickshaw 

Includes a small vehicle with a sheet-metal body or open frame resting 
on three wheels; a canvas roof with drop-downside curtains; a small 
cabin at the front for the driver, with handlebar controls; and a cargo, 
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passenger, or dual-purpose space at the rear. Another common type is a 
motorcycle that has an expanded sidecar or, less often, is pushing or 
pulling a passenger compartment. 

 Larger scale operation 

 Standard truck A traditional style pick-up truck with two doors, one row of seats, and 
an open bed in the back used to transport waste or other containers. 

 Flatbed truck A large vehicle with a flat body and no sides or roof around the bed, 
typically used to transport heavy loads.  

 Tractor and 
trailer 

Also known as a semi-truck, a large vehicle that consists of a tractor unit 
and one or more trailers used to carry large loads.  

 Dump truck Also referred to as a dumping truck, dump trailer, dumper trailer, which 
can be used for transporting waste or other materials (such as dirt, 
gravel, demolition waste).  

 Compactor 
truck (rear 
loader, front-
end loader), 
side loader 

Vehicles designed for lifting and unloading waste from 
cans/bins/containers, compacting the material within the body of the 
truck, and transporting the material to landfills, transfer stations, or 
material processing facilities. 

 Boats and 
Barges 

This is specially related to clusters of Islands’ SWM context. Boars and 
Barges are used for transport waste form Islands to waste dumping 
Island sites.  

 

Table 5 below provides a list of the container types a local government might use for collection purposes. 
The costs to procure and service these containers should be captured in the COSA when the local 
government purchases them and provides them to its customers as part of SWM/3R services. This is in 
contrast to a scenario in which the customer purchases his or her own can or container and where the 
local government then would not include these costs in the COSA. 
Supplies: This category may include a variety of items including bags, shovels, and brooms, uniforms, and PPE.  

Contract Services: In some communities the collection of wastes may be accomplished under a contract 
with a private or state-owned hauling company. Under this circumstance, the COSA must include the fees 
paid for those services.  

Table 5. Examples of Containers Used in Collection Systems 

Container Type Description 

Bags/cans/carts  

Bag (plastic) Bags, such as plastic bags, can be used or reused to collect 
and move waste. 
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Can/Drum A garbage (trash) can is usually made out of metal or plastic 
and is used to store and collect waste or other materials.  

Cart/tote Typically, a larger garbage can or container, with wheels on it, 
is used to store, collect, and transfer waste or other 
materials.  

Bins/boxes  

Debris box/dumpster A type of moveable waste container specifically designed to 
be transported by waste collection vehicles or mechanisms. It 
is larger in size and is oftentimes used to consolidate waste 
from smaller collection containers.  

Covered bin A covered bin is similar to a debris box but has a lid on it to 
keep waste or other material from being exposed to water, 
animal vectors and the outside environment.  

Pivoted litter bin A bin that can be stored within areas such as within walls or 
under cabinetry and can be rotated/pivoted to expose itself 
to store and collect waste or other materials.  

Bunker A concrete area, generally with walls on each side and at the 
back, where waste or other materials are collected and 
stored. Materials are removed from the bunker using a loader 
or crane. 

 
Depending on the location and area, the local government may 
provide collection services to various customer types 
(sometimes referred to as “sectors”). The local government 
may serve single-family residents, multi-family units such as 
apartments, as well as commercial, industrial, institutional and 
agricultural customers. The offset box provides a listing of 
common sectors. 

Each sector often has its own unique cost of service. Therefore, 
a local government may want to determine its actual collection 
cost of service (baseline year), for each sector, to use for future 
planning purposes . It is acceptable, however, for the local 
government to combine sectors together into one collection 
COSA, particularly if the rate charged to all customers is the 
same. If, however, different rates are charged, maintaining and 
using cost data by sector could be considered. For example, in a 
case where a local government charges its residents a specific 
rate, and its commercial businesses a different rate, it may be beneficial for the local government to 
develop a collection COSA for each of these two sectors. 

 

Profile of Common Sectors 

• Residential 
o Single-family 
o Multi-family/Highrise Housing 

(apartments) 
o Settlements 

• Commercial (businesses), for example: 
o Marketplaces 
o Office buildings 
o Retail 
o Resorts/Hotels 
o Industrial (Manufacturing/Harbors) 
o Agricultural 

• Institutional 
o Government Buildings 
o Schools 
o Hospitals 
o Religious Centers 
o Parks/Recreation sites 
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Transfer/Transportation 

Transfer/transport of waste typically covers the activities of moving wastes from an aggregation point to 
delivery to another aggregation site or final destination for unloading. In other words, this does not include 
“direct haul” the material. Direct haul means to drive a small collection vehicle from the collection route 
(where that material is collected from the customer) directly to its final unloading destination (e.g., landfill or 
segregated waste processing site). Where travel times and distances to the final destination are far, direct 
hauling becomes cost-prohibitive. So, unloading at a transfer station (interim aggregation site) may be more 
cost efficient. These transfer points have costs that should be taken into account in a COSA. 

Transfer stations are facilities the local government may use to offload material from small vehicles, 
provide interim storage, and transfer the material to larger trucks or other transportation options (e.g., 
boats, barges, or rail) for transport to its final destination. In some cases, the transfer station operator may 
compact the material at the transfer station before it is loaded. Transfer stations vary in size and 
complexity, depending on the needs and size of the community.  

Cases where a local government may opt for waste transfer include when:  

• Larger vehicles cannot maneuver through narrow residential streets; 
• Lacking sufficient capital to buy multiple large collection trucks at once;  
• Waste collected from rural areas must be combined to save time; or 
• A city’s size is such that large regional transfer facilities efficiently allow collection vehicles to 

return rapidly to their routes. 

Transfer station O&M costs include costs required to operate and maintain the site including labor, 
maintenance, personnel, PPE, uniforms, and supply costs. Transfer station also have capital costs that 
include the costs of purchasing the facility, the trucks and trailers (or other means of transport), and site 
equipment. There will also be costs for developing the site, such as planning, engineering, and permitting.  

Transportation of waste is the movement of waste over a specific area. Transportation can represent a 
large portion of the total SWM/3R system costs. Transportation costs may include transportation vehicles, 
vehicle maintenance, fuel, labor, and supply costs. General types of transportation vehicles include human- 
or animal-powered vehicles (e.g., hand-pushed carts; bicycle- or animal-pulled carts); smaller vehicles (e.g., 
trailers, flatbed trucks); larger vehicles (e.g., semi-trailer trucks; trailer trucks; large transfer trucks). 

Segregated Waste Processing 

Because bio-degradable waste is usually more than 50% of the waste generated, separate facilities are often 
developed to handle this material. So, for the purpose of this document, it has been acknowledged as a 
potential separate path for a COSA. Therefore, this section will only refer to non-biodegradable material 
processing facilities.  

There are a wide range of operations that fall into the category of a segregated waste processing facility 
that may be referred to as materials recovery facility (MRF) or waste bank. This category can include small 
drop-off operations that simply accept segregated materials and aggregate these wastes (by type) for sale 
to higher levels of waste processors in the recyclable materials value chain. It can also, however, include 
large, central operations that use a sophisticated mixture of manual and mechanical means to sort mixed 
loads of segregated wastes. These facilities may also disassemble (e.g., remove caps or labels), wash, bale, 
shred, pelletize or make products from the incoming materials. A local government may operate one or 
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more of these facilities. Any facility operated by the local government, however, should have the costs to 
operate these facilities included in its baseline COSA. 

As discussed in Section 3.1 above, the informal sector may play a vital role in the SWM/3R system, 
especially in terms of collection and processing of reusable, repairable, and recyclable materials. If the local 
government does not pay for the services provided by the informal these activities would not be included 
in the COSA because it should only include the costs borne by the public sector on behalf of its citizens 
and taxpayers. 

Segregating waste may occur before collection (“source separation”) or at any point within a SWM/3R 
path. Waste is commonly segregated into the following categories: 

• Cardboard 
• Glass  
• Paper 
• Plastics (mainly PET and HDPE) 
• Scrap metal 
• Textiles 
• Wood, leather, and rubber 
• Residual waste (trash/rubbish). 

The O&M costs of segregated waste processing often include labor (e.g., sorters, equipment operators), 
and supplies (e.g., uniforms, PPE, baling wire). There is also a costs for permits, marketing and sale of the 
processed materials and disposal costs for any residuals that cannot be marketed (non-recyclable 
materials). 

These facilities will also incur capital costs. This may include special equipment such as scales, screens, 
trommels, forklifts, and balers but it will include costs for conveyors (sort lines), the buildings, the land.  

 
Bio-degradable Waste Processing 

A local government may choose to collect and process bio-degradable materials separately. This could 
include household food scraps, food-soiled paper, and landscape trimmings as well as vegetable trimmings 
from marketplaces and organics from manufacturing processes. This can be managed either at composting 
or anaerobic digestion facilities. Given that these materials can be over 50% of the waste a jurisdiction 
generates, separate management of bio-degradables saves landfill space and reduces greenhouse gas 
emissions associated with landfilling such materials. Other materials, such as wastewater biosolids or 
agricultural residues, may be added as well. The types of facilities that a local government operates could 
range in size from small neighborhood-scale operations to larger, centralized, jurisdiction-wide facilities. 

O&M costs typically include labor, PPE, tools and supplies but may also include paying for raw materials, 
marketing of the finish product (i.e., compost, digestate, gas), as well as residual disposal (from rejects). If 
this path is used, it may also be convenient to account for G&A costs associated with bio-degradable waste 
public education (materials) and collection containers. Capital costs could include specialize processing 
equipment, land and facilities maintenance. 
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Unsegregated Waste Treatment 

A local government may also have facilities that accept unsegregated waste which is then processed. This 
processing could involve sorting out materials from the waste or employ a technology to use the waste to 
generate energy or create fuel (gas or engineered fuel for boilers). This facility category could include 
technologies such as anaerobic digestion, pyrolysis, waste-to-energy, or engineered fuel pelletizing.  

These treatment facilities may be stand-alone operations or be included on the properties where 
unsegregated wastes are being aggregated such as at a transfer station or landfill. If the expenses of these 
respective operations are intertwined, it may be easier to reflect their costs as a single facility cost center 
in the COSA.  

These facilities will have O&M as well as capital costs. The cost categories that would be used for a COSA 
would be similar to that of the other facilities. The equipment purchased, however, will be specific to the 
operations within the facility and require specialized staff and parts to maintain. 

Landfill Disposal 

Landfill disposal is the act of burying discarded unsegregated waste on land in a centralized location. Partly 
due to the low cost of land, landfill disposal is the primary method of dumping in most LMICs. A local 
government typically uses one of two basic disposal options, open dumping or sanitary landfilling.  

Open dumping: In this method, waste is simply unloaded on a piece of available land; at most, perhaps it is 
covered with dirt, grazed by pigs or other animals, or open-air burned periodically. In many cases, open 
dumping is considered illegal dumping. Open dumping is discouraged because it may lead to extensive 
environmental contamination (air, soil, and water) and destruction of the ecosystem. The owner/operator 
generally makes no effort to reduce the environmental impacts at that site after the material is unloaded. 
In addition, there is a threat to people working within, or residing next to open dumps. In this method, the 
costs of disposal simply could be in the form of a payment to the landowner. 

Sanitary landfilling: A sanitary landfill is an engineered site designed to maintain sanitary conditions and 
mitigate pollution of the air, water and land while securing waste by burying it. After the waste is dumped, 
the operator uses large machines to compact the material and secure it with a cover material (usually soil). 
When sections of the landfill (cells) are full, they are then covered with an intermediate soil cover until 
final closure is planned for the site. The bottom of the cell also will have a liner system to prevent the flow 
of liquids leaching from the waste (leachate) from making its way into the groundwater table. It may also 
include mechanisms to capture the gases that are generated from the landfill that contain methane. During 
final closure, the landfill site and all the intermediate closed cells undergo final closure activities which will 
depend on the approved final end use of the site. Even after closure, these sites require maintenance to 
ensure that the waste (and any pollutants) remain managed properly. 

Depending on how the SWM/3R system operates, a local government may capture landfill disposal costs in 
different ways when developing a COSA. Examples include: 

1. Local government does not own or operate the landfill. Where the local government pays tipping fees to a 
third-party for landfill disposal, these fees would be included in the COSA. Usually, under these 
circumstances, the local government would include these costs in the “Collection” path under fees 
(tipping). In this case, nothing would be completed for the Landfill Disposal path. 
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2. Local government owns and operates the landfill. In this case, all capital and operating expenses are 
accounted for in the COSA. So, capital expenses are depreciated and all O&M costs (labor, fuel, 
supplies, and G&A costs, etc.) are accounted for in the COSA. These costs would be captured within 
the Landfill Disposal path. 

3. Local government owns the landfill and contracts out the operations. In this case, the COSA would include 
the local government’s depreciation of its landfill capital expenses as well as the contractual expenses 
paid to the third-party contractor to operate the facility. These costs would be captured together 
within the Landfill Disposal path. 

4. Local government does not own, but operates, the landfill. In this case, the COSA would include the O&M 
costs for the landfill. Depending on if and how the owner charges for use the facility (e.g., land lease), 
there may be additional costs to add to the COSA. These costs would be captured together within the 
Landfill Disposal path. 

 

In which path or cost center that disposal costs are accounted for is less important than ensuring that the 
local government capture all of the costs of landfill disposal in the COSA. Additionally, the local 
government should take care not to double count landfill disposal within the COSA (e.g., in both the 
Collection path and the Landfill Disposal path). 

The following sections describes the O&M and capital costs that will need to be accounted for in a baseline 
COSA if the facility is owned and operated by the local government. 

Landfill O&M Costs 

Landfill costs also include the ongoing operating costs which will include labor costs (e.g., scale house 
attendant, equipment operators, machine maintenance staff, a site manager, a site supervisor, and other 
site personnel). Other operating expenses may include equipment, fuel, PPE, uniforms, supplies, and 
engineering support. Finally, at the end of its useful life a landfill typically will have costs associated with a 
closure cover, site remediation, and ongoing post-closure maintenance (i.e., monitoring landfill gas 
collection and groundwater monitoring).  

Landfill Capital Costs 

Landfill costs include the costs of initially developing the site, such as purchasing the land, planning, 
engineering, and permitting. Depending on the design, the landfill costs could include a liner system, a 
leachate collection system, a gas collection system, a stormwater diversion system and retention basin, and 
a groundwater monitoring system. 

Running of a Landfill also requires specific equipment. Table 6 below lists the types of equipment a local 
government might employ in operating a landfill. If they are purchased, the costs of these assets should be 
depreciated, and a year’s value captured in the COSA as part of operating the landfill.  

Table 6. Examples of Landfill Equipment 

Equipment Type Description 

Bulldozer A large, motorized machine equipped with a metal blade on the front used for 
pushing material. It travels most commonly on continuous tracks, though there 
also are specialized models with large off-road tires. 
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Compactor A vehicle used at a landfill to reduce the size of waste material or biomass 
through compaction by rolling over the material.  

Excavator Heavy construction equipment consisting of a boom, dipper (or stick), bucket and 
cab on a rotating platform. They are used to dig, move, and transport large 
masses of material.  

Grader Commonly referred to as a road grader, motor grader, or simply a blade; a form 
of heavy equipment with a long blade used to create a flat surface during grading. 

Loader A heavy equipment machine used to move or load materials such as soil, rock, 
sand, demolition debris, into/onto another type of machinery. 

Scraper A heavy equipment machine used to move earth or soil over smooth areas. It 
includes a wagon with a gate having a bladed bottom. The blade scrapes up earth 
as the wagon pushes forward and forces excavated material into the wagon. 

Water Truck A truck with large tanks r used for transporting water or other liquids.  

 

 
Once the cost of the landfill path is determined, a local government may determine how much it costs to 
dispose 1 metric ton of waste in the landfill by dividing the total cost to operate the facility for a year by 
the total quantity of waste tipped at the facility. 

Street Sweeping 

A local government may have separate street sweeping units to remove waste and debris from its streets 
and gutters as well as empty waste from public receptacles. This is commonly done manually by a staff of 
parttime or contract employees but may also be conducted using mechanical sweepers. Carts involved in 
street-sweeping empty their loads into community waste containers or at transfer points/stations. Street 
sweeping activities also may include sweeping up around transfer points and street containers prior to the 
arrival of the collection vehicles. Street sweeping costs include labor, PPE, uniforms, supplies (bags, 
brooms, shovels, etc.) carts, mechanical sweepers, and other equipment. There may also be costs for the 
disposal of the waste collected. 

Waterway and Illegal Dumping Clean Up 

A local government may use dedicated staff to clean up litter thrown or carried by the wind into 
waterways, drainage ditches, water bodies, and other areas not legally designated for disposal. In some 
cases, this results from insufficient collection systems (e.g., infrequent or missed pickups) or a lack of 
adequate enforcement mechanisms. Clean-up costs can be very high. These costs include labor, PPE, 
equipment, containers, trucks/vehicles, transportation and disposal or processing.  

  



   

 

 
 
CLEAN CITIES, BLUE OCEAN   30 
Solid Waste Cost-of-Service Analysis – Guidelines for Local Governments 

4.2 SWM/3R Administrative Costs 

Community Outreach 

Within every SWM/3R system there is a need to establish communication between the government staff 
that are implementing the program and the citizens that are participating and receiving the services. This 
includes a two-way system: 

1. Outreach to the community to get their feedback on the current system as well as obtain input 
into how they would like it to operate, and  

2. Information to citizens on how the system has been set up, how to properly participate and how 
much it costs. 

To accomplish this may require a variety of communication methods including:  

• Holding meetings,  
• Conducting customer service surveys,  
• Establishing a call center for complaints, 
• Establishing applications to report missed pickups or dumping,  
• Creating pamphlets about collection zones/schedules, proper ways to segregate wastes, rules 

against illegal dumping, home composting methods, and 
• Reporting progress towards meeting goals. 

All this comes with certain costs. These costs should be accounted for in the COSA. This may require 
cost allocations from non-solid waste departments (e.g., Communication Department) and could include 
labor, supplies, and contract services (e.g., software development, design and printing costs, etc.). Some 
local governments may handle these costs in their accounting and budget systems as inter-departmental 
transfer costs. Under these circumstances, they may be included in the financials as G&A allocations or 
overhead and so accounting for them as a separate path in the COSA may not be necessary.   

Enforcement 

For a well-run SWM/3R system to remain functioning, enforcement is necessary. So, a COSA needs to 
include the costs of enforcement activities. A local government may incur administrative and operational 
costs for its personnel to enforce illegal dumping laws and regulations. Costs of enforcement activities 
related to illegal dumping could include: 

• Issuing and collecting fines from abusers of illegal dumping laws and regulations 
• Preventing illegal dumping from happening again in the same area 
• Recording incidents of illegal dumping  
• Reporting incidents of illegal dumping by contacting relevant authorities 
• Collecting the waste that is dumped in order to protect the environment and people it could 

potentially harm 
• Remediating the illegal dump site 
• Constructing barriers to restrict site access, in order to curb the potential for illegal dumping.  

These costs may be incurred by the Health Department that often employs officers to enforce a variety of 
laws and policies. For the COSA, a cost allocation may need to be done to estimate the costs that are 
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attributable to the SWM/3R system and could include labor, supplies, and capital costs for vehicles used. 
Some local governments may handle these costs in their accounting and budget systems as inter-
departmental transfer costs. Under these circumstances, they may be included in the financials as G&A 
allocations or overhead and so accounting for them as a separate path in the COSA may not be necessary.   

Financial Management 

Implementation of a SWM/3R system requires the tracking of revenues and expenses, development of 
budgets, processing of procurements and may also include collection of SWM/3R system fees. This may be 
accomplished through a budget or accounting department, but it is still a cost of running the SWM/3R 
system. So, the costs should be accounted for in the SWM/3R COSA. This could include labor, supplies, 
and contracted services (e.g., for billing service). Cost allocations may need to be made for the portion of 
time the staff work specifically on SWM/3R activities. Some local governments may handle these costs in 
their accounting and budget systems as inter-departmental transfer costs. Under these circumstances, they 
may be included in the financials as G&A allocations or overhead and so accounting for them as a separate 
path in the COSA may not be necessary.  

Human Resources 

Every SWM/3R system needs a way of methodically managing its staff. This includes the tracking of 
personnel hiring, training requirements, and management. A solid waste department may depend on a 
Human Resources unit to oversee these activities. Nonetheless, the SWM/3R system could not run 
properly without it. Therefore, these costs should be included in the COSA. This could include labor, 
supplies, and contracted services (e.g., for training). Cost allocations may need to be made for the portion 
of time the staff work specifically on SWM/3R activities. Some local governments may handle these costs in 
their accounting and budget systems as inter-departmental transfer costs. Under these circumstances, they 
may be included in the financials as G&A allocations or overhead and so accounting for them as a separate 
path in the COSA may not be necessary.  

Planning 

To keep up with the needs for servicing growing populations and anticipate these future needs, SWM/3R 
systems require regular planning. Often, national or regional laws require that local governments develop 
long-term plans for their SWM/3R system. This process may be conducted solely by the government staff 
or may include support from outside consultants. Either way, the costs should be accounted for in the 
SWM/3R COSA. This could include labor, supplies, and contracted services. These activities may also be 
conducted through a planning department. So, cost allocations may need to be made for the portion of 
time the staff work specifically on SWM/3R activities. Rather than separating out these costs, they may also 
be included in the COSA through G&A allocations or overhead. 

Policy Development 

In many LMICs, new national laws, plans and polices are being promulgated which impose new 
responsibilities on local governments pertaining to the SWM/3R and plastic pollution prevention. This 
usually requires local governments to create new policies to reflect national mandates. This process may 
be conducted solely by the government staff or may include support from outside consultants. Either way, 
the costs should be accounted for in the SWM/3R COSA. This could include labor, supplies, and 
contracted services. These activities may also be conducted through a legal department. So, cost 
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allocations may need to be made for the portion of time the staff work specifically on SWM/3R activities. 
Some local governments may handle these costs in their accounting and budget systems as inter-
departmental transfer costs. Under these circumstances, they may be included in the financials as G&A 
allocations or overhead and so accounting for them as a separate path in the COSA may not be necessary.  
 

5. Preparing a COSA Using the CCBO COSA Modeling Tool 
There are two steps involved in conducting a COSA. The first step is the technical analysis—to compile 
and assess the data. The second step is to report the COSA results—by taking the raw data and putting it 
into a format that can make the data easily understandable to local government leaders and stakeholders. 
This usually comes in the form of a report that interprets the data and summarizes the implications they 
present; and may include recommendations.  

This section describes how to complete a COSA. Topics include compiling cost data, the sources of cost 
data, and using the CCBO COSA Modeling Tool for the analysis. It also discusses preparation of the 
resulting report. 

When reading this section, the reader should refer to the CCBO COSA Modeling Tool which is available 
separately in a Microsoft Excel tool at www.urban-links.org/ccbo. A hard copy of the tool’s structure has 
also been provided in Appendix III. 

The process for developing a COSA may be conducted by local government staff or by a third party or 
consultant. For the purpose of these guidelines, the entity actually conducting the COSA and inputting data 
into the Tool will be referred to as “the user.” 

 

5.1 Technical Analysis 

Compiling Data 

Data compilation means gathering and converting raw data into a format that can be combined or 
manipulated easily with other data to facilitate further analyze. Before COSA information is compiled, as 
much of the following information is useful to have at hand: 

• Descriptive information about the current SWM/3R program. This includes annual plans, budgets, 
history, and scope of services. 

• The inventory of all of the assets the SWM/3R program owns, such as buildings, land, equipment, 
and vehicles (see Appendix II for a template to compile an asset inventory). 

• An organization chart that identifies SWM/3R staffing within the organization including managers, 
supervisors, staff, and contractors that support the SWM/3R program and the labor and benefits 
expenses for these individuals. 

• Available past and present financial records and reports with as great amount of detail as possible. 
• A listing (or flow chart) of all the cost paths that are involved in the SWM/3R system. 
• Records of the weekly/monthly/annual quantity of waste handled by the program (by material 

type). 



   

 

 
 
CLEAN CITIES, BLUE OCEAN   33 
Solid Waste Cost-of-Service Analysis – Guidelines for Local Governments 

• The number of customers and/or accounts served (by sector type – households, commercial, 
institutional, etc.) 

• Data related to the tipping fees and volume or weight of waste taken to third-party facilities for 
disposal or processing. 

• Contracts used for contracted services which specify the terms and conditions concerning 
payment. 

 

Types of Cost Data Sources and Records 

A local government is likely to have accounting systems that capture all of the expense transactions that have 
occurred. Accounting departments should be consulted to obtain this data since it is likely to be the central 
repository for all financial transactions and be the most reliable data source for the SWM/3R COSA. This is 
also critical because cost data may need to be obtained from several departments since: 

1. Service delivery may be the responsibility of more than one government unit; and  
2. Administrative support services may not be internally allocated into the financials of those 

departments that are providing SWM/3R service delivery as G&A.  

Source Data 

Understanding the breakdown of financial summaries can be very important when conducting COSAs. This 
is because understanding current costs will be critical in estimating future expenses. While computerized 
financial statements may be available, obtaining the details of summary statements may be more difficult. 
So, obtaining support documentation may be necessary. The team that is conducting the COSA may need 
to gather data from these other sources (listed in descending order of preference in terms of data quality):  

• Financial statements (i.e., income statements) 
• Sub-reports generated from accounting systems 
• Actual invoices or receipts 
• Checks showing paid amounts to vendors 
• Contracts/procurement documentation showing costs 

 
When preparing predictive COSA, helpful data sources could include comparable (benchmark) costs of 
similar jurisdictions or cost estimates from vendors. 

Asset Inventory 

Understanding what SWM/3R assets are currently owned is a critical step in the COSA process. The local 
government should create an asset inventory. This is basically a list of each capital asset, how much they 
were purchased for, when they were purchased, and estimates for how long they will operate. Table 7 
shows the types of vehicles and equipment that the local government should inventory for various 
SWM/3R paths. Similarly, Table 8 shows typical facility related assets by SWM/3R path. 

 

 

 

 



   

 

 
 
CLEAN CITIES, BLUE OCEAN   34 
Solid Waste Cost-of-Service Analysis – Guidelines for Local Governments 

Table 7. Common Types of Vehicles and Equipment Assets for Service Delivery 

Collection Transfer/ 
Transport 

Landfill 
Disposal 

Segregated 
Waste 
Processing 

Bio-
degradable 
Waste 
Processing 

Street 
Sweeping 

Carts, cans, 
drums 

Bins Bins Bag opener Bins Carts 

Bins Boxes Boxes Belts Boxes Mechanical 
sweepers 

Boxes Cranes Compactors Magnet  Screens Vehicles 

Vehicles (multiple 
sizes and types) 

Forklifts Dump trucks Balers Windrow 
turner 

Pickup trucks 

Bicycles, tricycles, 
rickshaws 

Loaders Front-end 
loaders 

Trommel 
Screen 

Loaders  

Flatbed trucks Trucks Graders Forklifts Trucks  

Pickup trucks Trailers Bulldozers Loaders Trailers  

Compactor 
trucks 

Large truck 
scales 

Pickup trucks Flatbed 
truck 

Anaerobic 
digestor 

 

Tractors Scales Water trucks Scales In-vessel 
composter 

 

  Large truck 
scales 

Large truck 
scales 

Large truck 
scales 
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Table 8. Common Facility Assets 

Collection Transfer and 
Transport 

Landfill 
Disposal 

Segregated 
Waste 
Processing 

Bio-degradable 
Waste 
Processing 

Street 
Sweeping 

Land Land Land Land Land Vehicle 
storage 
facility 

Administrative 
building 

Administrative 
building 

Administrative 
building 

Administrative 
building 

Administrative 
building 

 

Vehicle storage 
building 

Vehicle storage 
building 

Vehicle and 
equipment 
storage building 

Vehicle and 
equipment 
storage building 

Vehicle and 
equipment storage 
building 

 

Maintenance 
shop 

Maintenance 
shop 

Gas collection 
system 

Maintenance 
shop 

  

  Leachate 
collection 
system 

   

 

Baseline and Predictive COSA Considerations 

Baseline Cost of Service 

Baseline cost inputs for the COSA tool ideally should be based on actual financial data from the previous 
calendar or fiscal year. If actual cost data are not readily available from an accounting system or recorded 
at the level that the user needs (e.g., for a certain path), the user may be able to assemble actual costs 
from receipts, invoices, check registers, and/or other source documents. 

In a situation where the baseline COSA data includes a large one-time cost, the user should consider 
whether to include this cost for the future cost of service projection. Alternatively, the user could 
consider using a representative multiple year average of that cost as a way to project a more likely 
outcome (this is often referred to as “normalizing” the cost). 

Predictive Cost of Service 

Once total baseline costs are determined for the year, the organization then can plan its future costs by 
making an estimate of the costs of any ideal scenario by projecting the costs in each line item, cost 
category or path. When performing a cost projection using the COSA tool, the organization should 
estimate changes to baseline costs within each path based on the expected changes in factors such as: 

• Customer population; 
• Laws; 
• Inflation levels; 
• Contractual requirements; and  
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• The timing of future assets to purchase or replace. 

To create predictive COSAs it is likely that the Tool will be used multiple times – one time for each 
option of the ideal program that is being considered. If it is being used to estimate the costs of programs 
recommended as part of a solid waste management plan, the Tool can be used to identify the costs of the 
current program as well as for every year during the planning period. This would not only increase 
according to the factors previously mentioned but would also show increased costs as new programs are 
expanded or added. 

Cost Estimating 

In cases where records are limited, the user may need to develop estimates of costs. To develop a reliable 
cost estimate, the user should document assumptions and sources used as the basis for the estimate. In 
most cases the user should utilize a “bottoms up” cost estimating technique, by which the costs of several 
lower-level components are summed to arrive at the total cost. As a way to validate the estimate, the user 
also can compare the resulting cost estimate with other similar costs, where this information is available.  

Using the CCBO COSA Modeling Tool  

The CCBO COSA Modeling Tool described in Appendix III (and provided as a separate spreadsheet) is 
designed for local governments to use to compile the data required for the COSAs. The Tool is designed 
to capture total costs for a single year. Ideally, the local government should use the Tool on an annual 
basis in order to capture costs from the previous year and to accurately project future costs and required 
revenue to operate. Additionally, the local government should consider a COSA when it expects, or 
would like to evaluate, changes to its SWM/3R system, service offerings, customer mixes or number of 
customers, or large capital outlays. The Tool is structured to first collect O&M costs such as labor, 
maintenance, and administrative costs and then capture capital costs for assets and capital outlays. 

The Tool includes the following sixteen worksheets and is organized around the 14 paths identified in 
Section Four, with each path (tabs 1 through 15) color coded within the tool: 

Table 9. List of Tabs in the Tool 

Summary 

SWM/3R Service Delivery Costs  
1. Collection Path1 
2. Transfer/Transportation Path 
3. Segregated Waste Processing Path 
4. Bio-degradable Waste Processing Path 
5. Unsegregated Waste Treatment Path 
6. Landfill Disposal Path 
7. Street Sweeping Path 
8. Waterways and Illegal Dumping Clean Up Path 

SWM/3R Administrative Costs  
9.  Community Outreach 
10. Enforcement 
11. Financial Management 
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12. Human Resources 
13. Planning 
14. Policy Development 
15. Other Path (If Necessary, To be Determined) 

1 If only unsegregated (mixed) waste is collected by the local government conducting the COSA, then only one collection Tab will 
be needed. If, however, the local government provides for different types of collection (e.g. both unsegregated and unsegregated 
waste house-to-house, or through a drop-off aggregation that has a different cost center) then it is recommended that at least two 
Tabs for Collection be considered. One for the costs for the Segregated Collection Path and one for the Segregated Collection 
Path. Additional, Tabs for Paths can also be added. 
 
Should additional paths be identified, Tabs may be added to the Tool by copying one of the existing Tabs 
and adding a line to the Summary Tab. Be sure to revise the Summary Total to include the newly added 
information. 
 
Each of the path tabs in the Tool (i.e., tabs 1 through 15) are designed to allow data to be input into nine 
O&M cost categories. Cost categories are shown in Table 10.6  

Table 10. Cost Categories in COSA Tool 

Cost Category Data Entry Requirement 

Operating & 
Maintenance Costs 

 

1. Salaries and Wages Costs Laborer name, title, provide either hourly/weekly/annual pay of each 
employee, provide either annual hours or weeks worked, and any overtime 
worked. 

2. Employee Benefit Costs Where applicable, the user will enter the value of benefits it pays annually 
for its employees including medical and dental coverage, vision, retirement 
pay, life insurance, paid time off, bonus, payroll taxes, and worker’s 
compensation for each employee.  

3. Other Operations & 
Maintenance Costs 

In addition to salaries and benefits, other operations and maintenance costs 
could include fuel, supplies, tools, and other ongoing costs that the 
SWM/3R program incurs. 

4. General and 
Administrative (G&A) 

G&A costs ranging from professional services and contract payments, such 
as accounting, information technology, and consulting, to insurance, 
licenses, office expenses, and postage services. These costs may require 
that an allocation of costs be made. 

5. Fees (Tipping) Fees paid to deposit (tip) waste at facilities (e.g. landfills, segregated waste 
process (material recovery), composting etc.) to cover the costs of 
managing those materials. Categorize tipping fees by the type of materials 
collected.  

 

6 Note that the SWM/3R Administrative Cost paths will only include a subset of the nine cost categories as they do not have 
costs such as O&M, and fees (tipping). 
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6. Contracted Services To account for the costs of contracted services, the user will enter the 
contractor's name, service they provided, the cost of the services, and 
units/occurrences the services are used. 

7. Other Costs This category allows the user to enter any additional costs by providing a 
description of the cost, number of units of the item, and the cost of the 
unit. Other costs can include anything that the local government did not 
capture under the cost categories provided in the other worksheets. 

Capital Costs  

8. Depreciation For each asset owned by the organization, enter the initial cost of each 
asset, the quantity of that asset, its estimated useful life, its salvage value, 
and resulting annual depreciation amount. 

9. Debt Service  If debt has been secured, the annual payments for this need to be 
accounted. In this section the principal and interest payments owed on any 
of the organization’s outstanding debt that is specifically related to the 
provision of SWM/3R services, will be accounted. For each loan, the user 
will enter the loan entity, loan amount, interest rate, and annual principal 
and interest owed. 

 

The Tool has been designed to distinguish between cells that the user directly inputs data or for which a 
formula will calculate. The cells shaded white within each tab are for data entry, while the cells shaded grey 
are calculations and should not be changed (unless additional Tabs or lines within a Tab are added).  

In a column that is titled ‘Units’, add the number of assets or items in this field. If there is only one asset or 
item, put ‘1’.  

The user can develop supplemental additional worksheets for the COSA tool where necessary to include 
source data (e.g., allocations of indirect costs used in the COSA). The user should use cross-references to 
tie data from these separate worksheets to the location where the cost is captured within any of the prior 
worksheets. 

The user will enter the appropriate data in each worksheet following the instructions in the “Instructions” 
Tab within the COSA tool. Once the user has entered all costs into the tool, the summary page 
(“Summary” Tab) shows the total costs of the local government’s SWM/3R system. This is also the 
minimum amount of funds or revenue that the local government needs to sustain operations on an annual 
basis. The summary tab also includes a section that translates the total cost of service into a cost per 
waste measurement unit (e.g., ton, cubic yards), cost per customer, and cost per account. Additionally, the 
user can calculate a cost per unit for each individual path. 

Even if the user can input only some portions of the cost model based on the information they have, or if the 
entity has obtained estimated figures as opposed to actual figures, the model outcome should be a useful tool 
for analyzing costs of service and planning for future costs and revenues. Additionally, even if the local 
government chooses not to use the cost model, the remaining concepts in these Guidelines still apply. 
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5.2  Reporting COSA Results 

Once the COSA is complete, the local government should develop a written report summarizing 
outcomes, findings and recommendations resulting from the analysis. The report should summarize the 
COSA tool output(s) (e.g., the summary worksheet) as well as key assumptions and data sources. If it is 
helpful, the summary tables may be cut and pasted into the report. If a predictive COSA is conducted, it is 
often helpful to provide graphics of the results which compares each option. If the predictive COSA’s 
objective is to show how costs will increase over time, a graph can be developed similar to the one shown 
in Figure 2. In this case, the graphic is showing how much revenue would be generated if the waste fees 
were increase by 2.5% over the five-year period and the component costs that would be covered.  

 

 

Figure 2. Example of Summary Result Graphics 
 
Other graphs and charts can be included to show information such as current and required revenue rates 
(Figure 3). 
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Figure 3. Example of Current and Required Revenue Graphics 
Source: Recycling and Trash Collections Rate Study, City of Fayetteville Arkansas 

 

Finally, the report, as well as the COSA data, can both serve as references from which to compare future 
results. Appendix IV includes a sample outline for such a report. 

In deciding how to present information to customers or stakeholders in the reports, the local government 
may want to focus on several cost questions that stakeholders likely care most about, including: 

• What does solid waste management cost the local government? 
• How much money is needed to cover annual SWM/3R costs? 
• What level of subsidy is required to cover annual SWM/3R costs? 
• What does it cost to manage segregated materials? 
• Are there cost savings from operations to recover materials compared to disposing of them? 
 

6. Additional Considerations to Improve the COSA 
Process 

Account Coding 

Developing a COSA (baseline or projection) will be easier if the local government creates a cost reporting 
system and account coding to capture costs of each SWM/3R path or activity. For example, the COSA 
process may inform the local government on how to arrange its chart of accounts to capture cost data 
more efficiently or more completely for use in future COSAs. Following the COSA process, the local 
government also can clarify approaches for how indirect costs are allocated to a SWM/3R path. 

Record the Process 

It is hoped that once a baseline COSA is completed that it will be used as the foundation and template to 
regularly update the COSA (e.g., annually) and for developing strategies from projections. To make future 
COSAs easier, a local government should document the step-by-step process it used to prepare the 
baseline COSA. This includes documentation of the sources of cost data, the internal/external 
departments to contact for the cost data, key assumptions, where to house data collected, and the steps 
to add data or calculations to the COSA tool. It is recommended that in addition to the COSA report, the 
local government should develop written standard procedures to complete the COSA. 

Data Capture 

To ensure that the data used for a COSA is of the highest quality, it is recommended that a local 
government develop a system to capture costs on an ongoing basis (as they change). For example, if salary 
information is maintained in a database that is linked to payroll records, the local government will always 
have ready access to accurate salary information that can easily be input into the COSA before the data is 
outdated and lacks relevancy.  

  

https://www.fayetteville-ar.gov/DocumentCenter/View/17513/Trash-Rate-Study?bidId=
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Appendix I. Glossary of Cost-of-Service Analysis Terms 
Cost Term Definition 

Capital 

Depreciation The reduction in the value of an asset over time due to wear and tear. 

Interest Expense The cost of borrowing money during a specified period of time. 

Operating 

Contract Labor Workers who work under individual contracts and are not employed by 
the organization. 

Direct Labor Labor involved in operations rather than in administration, maintenance, 
and other support services. 

Disposal Costs A cost paid to dispose of waste in a landfill. The tipping fee or “gate fee” is 
typically paid based on the weight of waste per unit (e.g., per ton or per 
meter). This fee covers the costs of operation and maintenance of the 
landfill. 

Fuel Costs Cost incurred for fuel to operate vehicles and equipment. A local 
government can determine fuel costs by multiplying the fuel price paid per 
unit (e.g., liters of gas or diesel) by the quantity of fuel used. 

General and 
Administrative 
(G&A) Costs 

Day-to-day costs to operate the SWM/3R system, which typically includes 
rent, utilities, insurance, and wages and salaries for administrative and 
management staff. 

Insurance Costs Insurance is a contract, represented by a policy, in which an individual or 
entity receives financial protection or reimbursement against losses from 
an insurance company. The insurance company pools the client’s risks to 
make payments more affordable for the insured. 

Operations & 
Maintenance Costs 

Costs incurred to keep SWM/3R assets in good working condition, 
including labor, parts, supplies, and emergency repairs. These costs 
generally include preventative maintenance as well as repairs to trucks, 
equipment, and facilities. 

Payments to Informal 
Sector 

The informal sector is a subset of the larger economy. This sector is self-
organizing and is neither taxed nor monitored by any form of government. 
Informal sector activities may be legal or illegal, socially beneficial, or 
detrimental.  

In the context of SWM/3R, the informal recycling sector refers to the 
materials collection, processing and marketing activities of scavengers and 
waste pickers who are not directly employed by nor contracted by the 
local government 
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Payments to Waste 
Banks 

Waste bank is a campaign for reusing or recycling products and packaging 
by returning deposit fees that were assessed usually at the point of 
purchase. 

Property Taxes Taxes paid by the SWM/3R owner/operator to the government where the 
property is located. The tax is usually based on the value of the owned 
property, including land. 

Reserves Reserves are fund set aside, oftentimes in a separate fund, for use in 
strengthening the organization’s financial position over time. 

Supplies Items purchased and typically used during a single year. Supplies can 
include office supplies (paper, computer printer cartridges) and 
operations-related supplies (such as hammers, shovels, gloves, etc.) used 
and replaced on a semi-regular basis.  

Tipping fees Amounts paid to a facility to dispose of or process materials. Typically 
expressed on a per ton basis. 

Transportation The act of transporting, or moving, materials or waste from one location 
to another. 

Utilities Costs of electricity, fuel, water, telecommunications, heat, and other 
recurring bills that are associated with running the space where material is 
collected and processed 

 

Glossary of Materials Managed in SWM/3R Systems 

Term Definition 

Construction and 
Demolition (C&D) 
Materials 

Material generated from construction, renovation, repair, and demolition 
of houses, large building structures, roads, bridges, piers, and dams. C&D 
waste is made up of wood, steel, concrete, gypsum, masonry, plaster, 
metal, and asphalt. 

Hazardous Waste A waste with properties that make it dangerous or capable of having a 
harmful effect on human health or the environment. 

Industrial Waste Waste produced by industrial activity which includes materials rendered 
useless during a manufacturing process such as that of factories, mills, and 
mining operations. Types of industrial waste include dirt and gravel, 
masonry and concrete, scrap metal, oil, solvents, chemicals, and scrap 
lumber. 

Medical Waste Medical waste may contain infectious or hazardous materials. Sources 
include hospitals, clinics, laboratories, and other locations. 
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Segregated Waste 
Processing 

The act of separating waste into categories by material type for reuse, 
recycling, composting, or disposal. 

Street Sweeping and 
General Cleaning 

A method of manually removing debris and waste from streets, usually in 
urban areas. Street Sweeping typically consists of litter sand, stones, spilled 
loads, and debris. 

Unsegregated Waste When waste is not pre-separated or sorted and where organic and non-
organic materials are combined.  
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Appendix II. Developing an Asset Inventory 
An important first step is to develop an inventory of its SWM/3R assets. As shown in the sample template 
below, the inventory should include the program activity it is used for, the asset’s description, the quantity 
of the assets owned, whether the asset was bought or leased, the original purchase price of the asset, the 
current depreciated value of the asset, the date when the asset was purchased, the remaining life of the 
asset, and the date of when the inventory of the asset was last recorded. 

The inventory should reflect all owned equipment, buildings, trucks/vehicles, and land used to operate the 
SWM/3R program. The local government should update this inventory when the entity acquires additional 
assets or disposes of assets and should review/update the inventory at the end of each year. 

 

 
  

Program Activity Item Quantity
Bought or 

Leased? Principal Price Total Price Purchase Date Remaining Life Inventory Date

Fixed Asset Inventory Schedule



   

 

 
 
CLEAN CITIES, BLUE OCEAN   45 
Solid Waste Cost-of-Service Analysis – Guidelines for Local Governments 

Appendix III. COSA Tool (Excel Template) 
This Appendix provides sample worksheets from the CCBO COSA Modeling Tool (Tool) mentioned in 
Section Five. The COSA tool should be used by LMIC organizations for planning and budgeting purposes 
and can be used in conjunction with these Guidelines. Organizations can leverage the COSA tool to gather 
total annual costs of service for a given SWM/3R path. The annual data should be entered in the white 
cells, where applicable, and the grey cells will return the calculations that are summed in the Summary tab.  

Below are excerpts from the Instructions tab, the Summary tab, and the 1. Collection path tab. Note that 
the remaining tabs in the workbook (tabs 2 through 15) are similar in structure to the 1. Collection tab so 
they are not included in this appendix. Within the Collection tab, there are nine cost sections, each of 
which is provided in this appendix. 
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Instructions 
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0. Summary 
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1. Collection 
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Appendix IV. COSA Report Outline 
 

Executive Summary 

1. Introduction 

A. COSA Goals and Objectives (intended use) 

B. COSA Stakeholders 

C. COSA Pathway(s) Included in Analysis 

D. Costs Data Sources 

E. Key Assumptions 

F. Use of COSA Tool 

2. Results 

A. COSA Tool Outputs 

B. Primary Cost Drivers 

C. Cost per Unit Results 

D. Why are Costs Changing? (if applicable) 

3. Conclusions and Recommendations 

A. Comparison of Costs with Funding Sources (if available) 

B. Comparison with Prior Results 

C. How to Use COSA Results 

D. Potential Changes to SWM/3R System 

Appendix I. COSA Tool Summary tab 

Appendix II. Asset Inventory 
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