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	EcoRecycle Victoria’s Waste Wise Industry Advisor Tool Kit


Full Cost Accounting (FCA)

Waste = lost productivity = lost $$$
Summary

In Victoria, the ‘full’ costs of manufacturing waste are typically at least 5 to 10 times higher than waste disposal costs.  This means that for every dollar your organisation spends to dispose of waste, you lose at least another four to nine dollars on items such as wasted materials, staff time, energy, fuel, water use, storage space and equipment depreciation.  If your organisation’s accounting systems do not highlight these losses as a cost of waste, then waste minimisation may not appear to be viable, and you will go on losing money.

This tool:

· explains approaches to ‘Full Cost’ Accounting (FCA);

· outlines organisation benefits of FCA;

· provides tools for organisations to record information for both ‘Activities Based’ and ‘Triple Bottom Line’ FCA; and

· provides useful information sources and tools for organisations to further develop FCA systems suitable to their needs.
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Objectives

This tool provides information and simple guides to allow your organisation to identify and begin to quantify internal and external costs.  Because most companies are likely to be primarily interested in reducing the costs of waste, the emphasis of the tool is on ‘internal’ full-cost accounting.  However, the tool also allows organisations to identify ‘external’ environmental and social impacts, with the view of moving toward more sustainable operations.

After undertaking this tool, companies will be able to:

· identify the ‘full’ costs of waste generation and management; and

· develop a FCA system that meets their needs.

Introduction

Most people think of ‘waste’ as the materials going to rubbish bins or down sewers.  Organisation accounting processes reflect this, with waste management costs typically being considered as the costs of collection and disposal of waste. However, in Victoria, the ‘hidden’ costs of manufacturing waste are typically at least five to ten times the disposal costs. Hidden costs of waste to organisations include:

· waste management contract administration costs;

· the costs of raw materials in the waste product;

· depreciation (wear and tear) of processing equipment generating waste product; 

· depreciation of waste management equipment;

· energy used in the production of the waste; 

· water used in waste production and cleaning;

· materials inventory and warehousing costs;

· waste storage space costs;

· loss of staff time; 

· labour, operating and maintenance costs associated with waste management activities;

· occupational health and safety equipment and training;

· compliance and monitoring costs

· potential environmental liability costs; and 

· reduced morale (employees don’t like dealing with waste).

Under conventional business accounting systems, if disposal costs are relatively cheap, then waste minimisation is not seen as a priority.  This can result in very large organisation inefficiencies and lost opportunity for productivity gain.  It is no accident that some of the world’s most efficient and competitive manufacturers are based in countries with the highest waste disposal costs – reducing waste results in other organisational savings.


A broad definition of waste from a business perspective is ‘anything that does not add value’.  Under this definition any materials, water, energy, labour, management and other staff time, storage space, emissions to air and water, etc. that does not add value to the organisation’s activities are considered to be waste.  Companies that incorporate this way of looking at waste into their accounting and business planning practices ensure that they continually improve productivity and strengthen their organisations.  Productivity gains are achieved by reducing anything that does not add value and finding valuable things to do with items that are currently ‘waste’.  

Environmental accounting makes the hidden costs of waste generation and management transparent to financial managers and creates on-going incentive to reduce costs associated with waste.

In addition to ‘internal’ financial costs to companies, waste also results in ‘external’ costs to the environment and the community.  Some leading companies see that these costs could reduce the long-term viability of their operations if they damage the resources and communities on which the companies depend for production inputs, workforce and customers.  

Companies that want to ensure long-term sustainability are developing ways of measuring and reducing these external costs, with the aim of continually improving their performance by reducing waste, finding useful things to do with wasted resources and increasing productivity.

Organisation benefits

The benefits of Full Cost Accounting include:

· identification of where waste costs are greatest;

· better informed decisions about how waste minimisation will save your organisation money;

· identification of potential productivity gains;

· greater ease justifying waste minimisation to senior management and ‘bean-counters’; and

· demonstrating to investors, financial institutions, customers, employees and the community that your organisation is committed to forward planning and environmental responsibility.

What is Full Cost Accounting?

Full Cost Accounting involves the identification and measurement of all the costs of waste.  It is a way of making sure that the costs of waste are recorded in the business accounting systems, providing managers and employees with good quality information about where waste is costing the organisation, and helping them to identify cost-effective waste minimisation opportunities as part of the regular business planning process.

There are two types of ‘Full Cost Accounting' namely: 

· accounting systems that consider all ‘internal’ costs of waste to your organisation, including those associated with: production losses, staff time, storage, collection and disposal.  This is sometimes called ‘Activity Based Accounting’; and

· accounting systems that consider internal costs, but also consider ‘external’ costs of your organisation’s waste on the environment and community. This is sometimes called ‘Triple Bottom Line Accounting’, as the ‘bottom lines’ of financial performance, environmental impact, and social impact are considered.  

We recommend that all companies should consider ‘internal’ Activity Based Accounting.  All organisations can benefit from this as it identifies inefficiencies and allows on-going improvement and productivity gain.  Internal full cost accounting helps to improve key financial performance indicators such as return on investment and cost per unit of production.  Companies that improve their environmental performance through such measures can also promote themselves as environmentally responsible, which can create marketing opportunities and improve employees’ morale.

If your organisation is interested in achieving longer-term sustainability and greater environmental responsibility, we recommend that you also consider Triple Bottom Line Accounting.  At this stage, it is mainly corporations and businesses that see themselves continuing to operate in 20 years or more that are adopting TBL accounting as a way of ensuring the longer-term viability of their operations.  However, some smaller organisations are adopting TBL accounting out of their concern and responsibility for the environment.  



Steps toward Full Cost Accounting

Figure 1 shows suggested steps toward developing and implementing a full cost accounting system.  These steps are explained below.  Note that the suggested system has similarities with those involved in undertaking a waste audit/assessment (see Tool # 1, Waste Assessment and Action Planning) and developing and implementing an Environmental Management System (EMS) (see Tool # 4, Environmental Management Systems).  It is recommended that Full Cost Accounting systems development be undertaken at the same time as waste audits/assessments and EMS development.  The information obtained through Full Cost Accounting will improve waste and environmental planning decisions.  It will help to identify and monitor waste minimisation strategies that are cost-effective.  It will also help to give priority to opportunities that have potential to deliver the greatest productivity gains.

Steps toward Full Cost Accounting



1.
Involve financial account managers and waste / environmental managers and employees

The objective of full cost accounting is to make the costs of waste transparent to create incentive for on-going reduction of waste and waste costs.  The accounting system developed should be compatible with book-keeping and reporting systems used by financial managers.  Waste managers and financial accounts managers should meet to determine the types of financial and waste information that are already kept.  These managers will need to work together to develop and implement the full cost accounting system. If the organisation has a waste management contractor it is useful to involve them at this stage, as they will need to keep records in a Full Cost Accounting system. It is also recommended that employee representatives from different departments be consulted about what information could practically be recorded to make the hidden costs of waste transparent in day-to-day business accounting and financial planning.  An individual (typically the waste manager, waste contract manager or a process engineer) should be given the primary responsibility for developing and implementing the system.  This individual will need to work with the financial managers, waste management contractors, and other employees to make sure that the system is compatible with book-keeping and reporting systems and is practical and easy to use.

2.
Identify and quantify sources of waste (& environmental & social impacts) and major cost items

Sources and types of waste associated with activities can be identified using a ‘mass balance’ approach (see Tool # 1,  Waste Assessment & Action Planning).  Worksheets in the Appendix have been developed to help organisations to record waste generation and cost information.

Given that the focus of this tool is solid waste, we recommend that you identify the types and sources of solid waste associated with receival, production and distribution.  Other forms of waste can then be attributed to these materials, and, in turn, related to units of production.  Worksheet A1 in the Appendix can be used to enter information about different types and sources of waste and the costs of these.  

The assessment of waste types should aim to identify the most significant sources and costs of waste.  This will allow priority to be given to reducing, or even eliminating, particular wastes.  Identifying major cost items may also allow simplification of future full cost accounting measurement systems.  

Organisations undertaking Triple Bottom Line Accounting should identify external environmental and social impacts and risks of their operation.  These will typically be related to: the resources they use; the wastes they generate and how they manage them; employee relations; and economic and social impacts in the areas where the organisations are based.  Tool # 5, Design for Environment can be used to identify the activities that result in the most serious environmental and social impacts.  This can be used to give priority to waste reduction measures that will most effectively reduce negative impacts and enhance positive impacts.

3. 
Identify available data

Many companies will already collect the information and data that they need to develop full cost accounting, but will not have ‘pulled it together’ to draw a picture of the hidden cost of waste. 

Useful information includes data about:

	· units of product produced per year/quarter

· materials purchasing and inventory per year/quarter

· quantities and types of waste from different operations

· waste disposal and recycling service costs

· waste and recycling contract management costs

· energy consumption costs
	· labour, management, administration and employee training costs 

· water use costs

· trade waste sewer costs

· areas used for materials and waste storage

· floorspace ‘rental’ costs

· capital depreciation costs

· equipment maintenance costs

· design and marketing costs


Where possible, all costs should be related back to a ‘per unit of product’ (or 100 or 1,000 units of product) and/or a ‘per dollar invested’ measurement, as these are the ultimate benchmarks for improved efficiency and productivity.  

Effort should be made to identify which costs are ‘fixed’ (i.e. independent of quantities of production - such as capital depreciation on equipment) and those that are ‘variable’ (i.e. are dependent on production – such as material input, and waste generation).  Variable costs can usually be directly related to production and will often be able to be directly related to waste.  However, fixed costs will remain the same regardless of production and waste generation rates.  The proportion of fixed costs that can be attributed to waste will depend on how much waste is generated in a period. 

Companies undertaking Triple Bottom Line Accounting will need to identify the environmental and social impacts of their operations.  In most instances, ‘hard’ figures for impacts per unit of production or financial costs for impacts will be very difficult to determine.  It will almost be impossible for most organisations to allocate a dollar value to external impacts.  However, the impacts can be allocated in more general terms to resource use (materials, energy and water) and waste management (solid waste disposal to landfill or recycling, hazardous and chemical waste to special treatment, wastewater disposal to sewer or treatment plant, and emissions to air).  

Organisations should be able to measure quantities of resource use and waste with recognition of the environmental and social impacts /risks associated with them.  Any measures that reduce consumption of resources and waste generation per unit of product, or alternatively reduce the impacts/risks of these (for example, by purchasing materials from sustainably managed sources, or ensure that wastes go to well managed reprocessing or disposal facilities), will improve the performance of environmental and social ‘bottom lines’.  Triple Bottom Line Accounting systems can be developed that ‘score’ performance of operations against different environmental and social criteria.  An example of such a ‘scorecard’ is provided in the Appendix.

4.  
Develop ways to measure and standardise waste costs

Effective Full Cost Accounting requires measurement of flows of materials and associated inputs.  This allows ‘benchmarking’, target setting and monitoring as part of a continual improvement program.  Some suggested parameters, measurements tools and sources of data are shown in Table 1. 


Effort should be made to simplify data collection systems by finding key forms of waste that are responsible for other forms of waste and associated costs.  For example, if the product reject rate is 5%, then it can be assumed that 5% of the total costs of raw material, staff time, energy and water use, equipment maintenance and depreciation, etc. is ‘in’ the waste.  

Parameters should be initially measured over a period of at least a month.  The Appendix provides data recording tables to help you to record quantities and costs of these items.  Procedures will need to be developed so that all levels of management and employees are aware of their responsibilities in recording information.  

It is also useful to work out the ratio of the ‘full’ costs of waste divided by the waste disposal costs for different materials and business activities.  This will help to identify areas where hidden costs are highest and greatest productivity gain through waste minimisation might be achieved.  

5.  
Integrate with internal cost accounting and reporting systems

Once costs have been allocated to waste items and systems have been developed for measuring these, processes for integrating these into to the financial accounting system need to be developed.  This is most simply done by the development of a computer spreadsheet model that converts entered information about measured waste parameters, cost variables, associated waste variables, and production into dollar figures per unit of production or dollars per unit of time.  The outputs from such a model can then be related to conventional bookkeeping.

An advantage of developing a computer spreadsheet model for allocating the full costs of waste is the graphic functions of such software, that allow production of charts that clearly show where waste costs are greatest and can be used to show trends and improvement over time.  Such charts can be used to report back to management and employees about the effectiveness of waste minimisation initiatives.

As discussed previously, measuring ‘external’ environmental and social impacts may be difficult.  Key issues to consider include:

· the sustainability of the resource base from which production inputs and their packaging are obtained;

· the sustainability of waste management and recycling facilities to which materials are sent;

· local amenity (‘well being’) issues (including positive social and economic impacts); and

· greenhouse emissions from energy and materials use, and methods of waste treatment and disposal.

Where dollar values cannot be assigned to these, general figures for, and statements about, impacts and risks associated with current resource use, waste management and local amenity impacts can be made.  Some companies have adopted a ‘scorecard’ approach to Triple Bottom Line Accounting to identify where they most urgently need to improve environmental and social performance.  An example of such as score card is provided in the Appendix.

6.  
Trial and refine system

Once the system has been developed, it is recommended that it is trialled over a pilot period of three to six months to streamline the system.  All levels and management and employees will need to be made aware of their responsibilities for recording information about waste and provided with the training and tools required for doing so.  It is recommended that during the weeks immediately following implementation, the individual responsible for overseeing the implementation of the system talks to all of those responsible for recording information about how the system could be simplified.  

Refinements to the system may be required until the system is accepted as part of day-to-day operation.  Periodic review of the system’s performance will allow on-going refinement and improvement.

7. 
Set waste reduction, productivity improvement (& sustainability) goals and integrate with Waste Reduction Action Plan

Following implementation, you will have more detailed information about the full costs of waste.  This information can be used in the development or refinement of waste reduction action plans and EMSs.  Full Cost Accounting will allow financial/productivity improvement performance targets to be linked to waste reduction and purchasing policy targets.

8. 
Include full costs of waste in financial reporting and business reporting

Once the system has been fully implemented, financial /productivity improvement performance can be monitored in conjunction with Waste Reduction Action Plan monitoring.  Information about the full cost savings of waste reduction can be reported to management, employees, investors and the neighbouring community to demonstrate the organisation’s success and commitment to increasing productivity through waste minimisation.

9.  
Review and continually improve systems
Full Cost Accounting systems should be periodically (e.g. annually) reviewed.  Such reviews should consider:

· ways in which data collection/reporting can be simplified and made more cost effective;

· ways in which information can be more simply presented to stakeholders;

· the accuracy of assumptions regarding impacts and cost data (e.g. price and cost data may change; production inputs may be purchased from more sustainable sources); and

· new opportunities for reducing financial, environmental and social costs.

Conclusions

Waste reduction will typically result in business efficiencies and cost savings far greater than disposal costs.  Under conventional business accounting systems, the full costs of waste are ‘hidden’ resulting in on-going inefficiencies and unnecessary losses.

Full Cost Accounting provides companies with a way of measuring how much waste is costing them and provides a tool for identifying when particular waste minimisation opportunities become viable.  FCA makes waste minimisation part of business planning and financial reporting and is a valuable tool in any continual improvement program.  

Activities-based FCA is recommended for all organisations committed to on-going productivity gain through waste minimisation.  Organisations wanting to improve their environmental and social performance should also consider Triple Bottom Line FCA.  

In addition to improving productivity, FCA can be of value to organisations by increasing market opportunities and demonstrating to investors, financial institutions, employees, regulators and customers that the organisation has reduced potential liabilities associated with environmental protection, community and industrial relations and likely increases in waste and energy costs.

Other Information & Resources

Some useful sources of information about full costs accounting include:

Monash Centre for Environmental Management,   Accounting For Waste as a Business Management Tool: A Best Practice Guideline, Melbourne.
United States Environmental Protection Agency (1995), An Introduction to Environmental Accounting as a Business Management Tool, US EPA Washington DC, 1995

United States Environmental Protection Agency (1995), Environmental Accounting Case Studies: Green Accounting at AT&T, US EPA Washington DC.

Websites

Australian Society of Certified Practising Accountants

www.cpaonline.com.au

The Australian Cleaner Production Database

http://www.erin.gov.au/portfolio/epg/environet/ncpd/ncpd.html

United States Environment Protection Agency’s Environmental Accounting Project site

http:// www.epa.gov/partners/accounting

Ecomac 

http:// www.de.ibm.com/kn/umwelt/ecomac.html  

The Centre for Social and Environmental Accounting Research’s home page 

http://www.dundee.ac.uk/accountancy/csear  

The Tellus Institute  

http://www.tellus.org

Disclaimer

The contents of this document are provided as a community service to increase awareness and consideration of environmental management issues only.  While EcoRecycle Victoria believes that informed decision-making on environmental management issues by organisations generally will be in the public benefit, it makes no claim as to the accuracy or authenticity of the content of this publication and, to the fullest extent permitted by law, does not accept liability to any person for the information or advice provided in this document or incorporated into it by reference.

EcoRecycle Victoria advises you to evaluate and make your own judgement of the information in this document and, to the fullest extent permitted by law, it will not be liable for any loss or damage incurred as a result of reliance placed upon the content of or use made of this document.  The document is provided on the condition that all persons accessing it, or seeking to make use of the information contained in it, undertake responsibility for assessing the relevance, completeness and accuracy of its content.

The liability of EcoRecycle Victoria for breach of any implied warranty or condition relating to this document which cannot be excluded is limited at EcoRecycle Victoria’s option to either: 

(a) the supply of the document (or an equivalent document) or services again; or

(b) the payment of the cost of having the document (or an equivalent document) or services supplied again.
Appendix: Full Cost Accounting Worksheets

The following worksheets have been designed to allow organisations to record information that can be used in Full Cost Accounting.  Note that the charts are examples only, and companies may choose to develop their own or simplify the worksheets shown here to best suit their needs.

Instructions for the use of the worksheets follows.

Worksheet A1 is a flow chart that can be used to ‘tick off’ the types of waste (materials, staff time, energy, water use, etc) associated with different operations.  This will allow organisations to gain a better understanding of where losses due to waste are occurring and should help to identify where further information about types of waste is required.

Worksheet A2 allows organisations to record the quantities of different wastes and allocate units of other costs associated with the generation and management of the wastes.  Where large quantities of waste are generated periodically and outside of the period in which records are kept (e.g. Replacement of filters, catalysts, metal pressing blanks, etc.), it is recommended that the quantities of these wastes generated per year are estimated using previous records, and then this figure should be converted to a per month or per week number.  

Worksheet  A3 is for recording information about financial costs that can be attributed to types of waste identified in Worksheet A2.  Worksheets A2 and A3 can then be used together to estimate full costs, with the results being recorded in Worksheet A4.

Worksheet A5 provides a table for collating full costs so that they are broken down according to material type.  This can be useful when deciding which wastes to target first.  

Worksheet A6  is designed to allow calculation of the cost ratio between total costs of waste and the costs of disposal.  The ratio tells you how much the waste costs you for every dollar you spend on waste disposal.  Where income is received from recycling, the ration will tell you how much the waste costs you for each dollar you receive from recycling.  Cost ratios are a useful way of identifying which types of waste have the highest ‘hidden costs’.  This information, along with total volume of waste material generation can be used to set priorities for waste minimisation action.  Cost ratios are very useful for communicating the full cost of waste to managers, directors, accountants and employees in a simple way.

Worksheet A7  is an example of a ‘Triple Bottom Line’ recording ‘scorecard’.  This allows organisations to set criteria for avoiding negative external environmental and social impacts, setting targets and scoring there performance.  Increasingly investment agencies and funds, including the Dow Jones Index, are screening the performance of companies according to social and environmental as well as financial performance.  Triple Bottom Line reporting can help companies to see where they need to improve performance to move toward the goal of sustainability (see Tool # 6, Business Sustainability).

WORKSHEET A1:
EXAMPLE OF A CHECKLIST FOR IDENTIFYING TYPES AND SOURCES OF WASTES (Note that this is mainly for internal ‘Activities based Accounting’ rather than ‘Triple Bottom Line’ Accounting.  Triple Bottom Line Accounting would consider environmental costs such as resource depletion and pollution, and social costs such as external economic, health and amenity impacts of operations).  The diagram can be used to ‘tick off’ waste types and sources.  Details of the input and output items can be recorded separately in Worksheets A2 and A3.


WORKSHEET A2:
Data recording sheet for ‘waste’ associated with solid wastes.  

	ACTIVITY/ DEPARTMENT (SOLID WASTE SOURCE)
	WASTE MATERIAL 
	QUANTITY OF WASTE FROM SOURCE (from Table A1) (unit per month)
	ASSOCIATED WASTE GENERATION AND MANAGEMENT PER QUANITY OF WASTE (units per month)

	
	
	
	Material purchase / lost product

(kg or number)
	Equipment use & depreciation (% of equipment depreciation attributable to waste generation)
	Staff time  (hours or % of staff time spent producing, cleaning & managing waste)
	Energy use

(kwh or % of total energy use attributable to waste generation & management)
	Water Use

(litres or % of total water use attributable to wasted production, cleaning & waste management)
	Sewer disposal

(litres, or % of total water consumption)
	Prescribed waste disposal

(kg)
	Emissions to air

(ML)
	Ware-housing and storage ‘rent’

(sq m)

	1. Receival/ storage


	Cardboard
	e.g. 4 cub.m. /month
	nil
	nil
	12hrs/month
	nil
	nil
	nil
	nil
	nil
	4 sq m

	
	Film plastic
	
	
	
	
	
	
	
	
	
	

	
	Timber pallets
	
	
	
	
	
	
	
	
	
	

	
	Reject / spoilt product
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	

	
	Metal containers
	
	
	
	
	
	
	
	
	
	

	
	Plastic containers
	
	
	
	
	
	
	
	
	
	

	
	Packing tape
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	

	Cleaning & maintenance of storage (including waste storage) areas
	Sweepings/dust
	
	
	
	
	
	
	
	
	
	

	
	Cleaning rags/gloves
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	

	
	Wastewater
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	

	2.  Manufacturing
	Reject product
	e.g 5 %
	5 %
	5 %
	5 %
	5 %
	nil
	nil
	nil
	nil
	5 %

	
	QA samples / start-up ‘product’
	
	
	
	
	
	
	
	
	
	

	
	Metal 
	
	
	
	
	
	
	
	
	
	

	
	Timber
	
	
	
	
	
	
	
	
	
	

	
	Plastic
	
	
	
	
	
	
	
	
	
	

	
	Cardboard
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	

	
	Textile
	
	
	
	
	
	
	
	
	
	

	
	Food
	
	
	
	
	
	
	
	
	
	

	Cleaning of equipment & 2process areas
	Cleaning rags
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	

	
	Waste chemicals
	
	
	
	
	
	
	
	
	
	

	
	Waste water
	
	
	
	
	
	
	
	
	
	

	
	Paper towels
	
	
	
	
	
	
	
	
	
	

	3.  Office /admin/ canteen/ staff areas, etc.


	Paper/cardboard
	
	
	
	
	
	
	
	
	
	

	
	Food 
	
	
	
	
	
	
	
	
	
	

	
	Drink containers
	
	
	
	
	
	
	
	
	
	

	
	Plastic film
	
	
	
	
	
	
	
	
	
	

	
	Hand towels, etc.
	
	
	
	
	
	
	
	
	
	


WORKSHEET A3:  COST INFORMATION RECORDING WORKSHEET – This can be used with worksheet A2 to calculate full financial costs of waste

	ACTIVITY/ DEPARTMENT (SOLID WASTE SOURCE)
	WASTE MATERIAL 
	COSTS OF ASSOCIATED WASTE GENERATION AND MANAGEMENT PER QUANITY OF WASTE ($ per unit)*

	
	
	Waste materials disposal / recycling costs/income
	Material purchase / lost product
	Equipment use & depreciation ($ of equipment depreciation)
	Staff time  

($ per hour) 
	Energy use

($ / kwh,  $/MJ, and/or $/L of fuel)
	Water Use

($/ML)
	Sewer disposal

($/litres)
	Prescribed waste disposal

($/tonne)
	Emissions to air

($ of EPA licence fee / litre discharge
	Ware-housing and storage ‘rent’

($/sq m)

	1. Receival/ storage


	Cardboard
	e.g. $15/cub m
	nil
	Nil
	$22.50
	nil
	nil
	nil
	nil
	Nil
	$5

	
	Film plastic
	
	
	
	
	
	
	
	
	
	

	
	Timber pallets
	
	
	
	
	
	
	
	
	
	

	
	Reject / spoilt product
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	

	
	Metal containers
	
	
	
	
	
	
	
	
	
	

	
	Plastic containers
	
	
	
	
	
	
	
	
	
	

	
	Packing tape
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	

	Cleaning & maintenance of storage (including waste storage) areas
	Sweepings/dust
	
	
	
	
	
	
	
	
	
	

	
	Cleaning rags/gloves
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	

	2.  Manufacturing
	Reject product
	
	
	
	
	
	
	
	
	
	

	
	QA samples / start-up ‘product’
	
	
	
	
	
	
	
	
	
	

	
	Metal 
	
	
	
	
	
	
	
	
	
	

	
	Timber
	
	
	
	
	
	
	
	
	
	

	
	Plastic
	
	
	
	
	
	
	
	
	
	

	
	Cardboard
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	

	
	Textile
	
	
	
	
	
	
	
	
	
	

	
	Food
	
	
	
	
	
	
	
	
	
	

	Cleaning of equipment & process areas
	Cleaning rags
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	

	
	Waste chemicals
	
	
	
	
	
	
	
	
	
	

	
	Waste water
	
	
	
	
	
	
	
	
	
	

	
	Paper towels
	
	
	
	
	
	
	
	
	
	

	3.  Office / admin / canteen/ staff areas, etc.


	Paper/cardboard
	
	
	
	
	
	
	
	
	
	

	
	Food 
	
	
	
	
	
	
	
	
	
	

	
	Drink containers
	
	
	
	
	
	
	
	
	
	

	
	Plastic film
	
	
	
	
	
	
	
	
	
	

	
	Paper Towels
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	

	
	Food
	
	
	
	
	
	
	
	
	
	


WORKSHEET A4:  FULL COST RECORDING WORKSHEET – This can be used with worksheets A2 and A3 to calculate full financial costs of waste

	ACTIVITY/ DEPARTMENT (SOLID WASTE SOURCE)
	WASTE MATERIAL* 
	COSTS OF ASSOCIATED WASTE GENERATION AND MANAGEMENT PER QUANITY OF WASTE ($ per month)*

	
	
	Waste materials disposal / recycling costs/income
	Material purchase / lost product
	Equipment use & depreciation 
	Staff time  


	Energy use


	Water Use


	Sewer disposal


	Prescribed waste disposal


	Emissions to air


	Ware-housing and storage ‘rent’
	TOTAL

	1. Receival/ storage


	Cardboard
	e.g. $60/month
	nil
	nil
	$270
	nil
	nil
	nil
	nil
	nil
	$20
	$350

/month

	
	Film plastic
	
	
	
	
	
	
	
	
	
	
	

	
	Timber pallets
	
	
	
	
	
	
	
	
	
	
	

	
	Reject / spoilt product
	
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	
	

	
	Metal containers
	
	
	
	
	
	
	
	
	
	
	

	
	Plastic containers
	
	
	
	
	
	
	
	
	
	
	

	
	Packing tape
	
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	
	

	Cleaning & maintenance of storage (including waste storage) areas
	Sweepings/dust
	
	
	
	
	
	
	
	
	
	
	

	
	Cleaning rags/gloves
	
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	
	

	
	Etc.
	
	
	
	
	
	
	
	
	
	
	

	2.  Manufacturing
	Reject product
	
	
	
	
	
	
	
	
	
	
	

	
	QA samples / start-up ‘product’
	
	
	
	
	
	
	
	
	
	
	

	
	Metal 
	
	
	
	
	
	
	
	
	
	
	

	
	Timber
	
	
	
	
	
	
	
	
	
	
	

	
	Plastic
	
	
	
	
	
	
	
	
	
	
	

	
	Cardboard
	
	
	
	
	
	
	
	
	
	
	

	
	Paper
	
	
	
	
	
	
	
	
	
	
	

	
	Textile
	
	
	
	
	
	
	
	
	
	
	

	
	Food
	
	
	
	
	
	
	
	
	
	
	

	Cleaning of equipment & process areas
	Cleaning rags
	
	
	
	
	
	
	
	
	
	
	

	
	Chemical containers
	
	
	
	
	
	
	
	
	
	
	

	
	Waste chemicals
	
	
	
	
	
	
	
	
	
	
	

	
	Waste water
	
	
	
	
	
	
	
	
	
	
	

	
	Paper towels
	
	
	
	
	
	
	
	
	
	
	

	3.  Office / admin / canteen/ staff areas, etc.


	Paper/cardboard
	
	
	
	
	
	
	
	
	
	
	

	
	Food 
	
	
	
	
	
	
	
	
	
	
	

	
	Drink containers
	
	
	
	
	
	
	
	
	
	
	

	
	Plastic film
	
	
	
	
	
	
	
	
	
	
	

	
	Paper Towels
	
	
	
	
	
	
	
	
	
	
	

	
	Food
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	
	
	
	
	
	
	
	
	
	
	


WORKSHEET A5:
Example of a data entry table for recording cost and production information and estimating costs of waste per unit of product.  
	Parameter
	Cost per unit of consumption /generation

(i.e. $/kg; $/L; $/hr)

(A)
	Units of consumption/generation per unit of product

(B)
	Cost per unit of product

(A x B)

	Solid waste disposal

- cardboard packaging, timber, metals, food, plastics, etc.
	
	
	

	· e.g. Cardboard
	$ 12/tonne 
	20 cub.m. /10,000 units (month’s production) = 0.002 t/unit
	2.4 cents / unit

	· e.g. plastic
	$12/cub m
	6 cub m /10,000 units = 0.0006 cub.m./unit
	0.72 cents / unit

	· 
	
	
	

	Material purchase

- e.g. metals, chemicals, plastics, etc. 
	
	
	

	· 
	
	
	

	· 
	
	
	

	· 
	
	
	

	Equipment use & depreciation 
	
	
	

	· 
	
	
	

	· 
	
	
	

	· 
	
	
	

	· 
	
	
	

	Staff time 
	
	
	

	- management
	
	
	

	- labour
	
	
	

	- administration
	
	
	

	Energy use
	
	
	

	- fuel
	
	
	

	- electricity
	
	
	

	Water use
	
	
	

	Sewer disposal
	
	
	

	Prescribed waste disposal
	
	
	

	-  
	
	
	

	- 
	
	
	

	Emissions to air
	
	
	

	-
	
	
	

	-
	
	
	

	
	
	TOTAL (‘FULL’ COST)
	


WORKSHEET A6: 
Example data entry table for recording information about waste generation, disposal costs and full costs, and calculating the cost ratios for ‘full’ waste costs versus disposal costs.  

	Waste type
	Waste Materials Disposal costs

($/tonne)

(A)
	Waste Materials Recycling Costs or Income (mark income as a negative cost)

($/tonne)

(B)
	Net Waste Materials Management Costs

(A + B)

($/tonne)

(C)
	Waste generation per unit of production

(tonne/unit or period of production)

(D)
	Waste materials management costs per unit of production

($/unit or period of production)

(C x D)

(E )
	‘Full’ Costs

($/unit or period of production

(F)
	Cost Ratio 

(Full Cost: Materials management Costs)

(F / E)

	Steel (in rubbish)
	$40
	0
	$40
	1kg/unit = 

0.001 tonne/unit
	$0.04
	$1.48/unit (mainly materials purchase)
	37 

(ie. effectively lose $37 for each dollar spent on disposal)

	Steel (in recycling)
	0.00
	- $40 (income)
	- $ 40
	1kg/unit = 

0.001 tonne/unit
	- $ 0.04/unit
	$ 1.40/unit (mainly materials purchase)
	-35

 (i.e. effectively lose $35 for each dollar received from recycling metals)

	Plastic film (in rubbish)
	$12/cub m

= $12/ 100kg

= $120/tonne
	0
	$80
	2 compressed cub m per month

= 200kg/month

= 0.2 tonne/month
	$16.00/month
	$96/month

(mainly labour for on-site handling of film plastic)
	6 

	Plastic film 

(in recycling)
	0
	$4/cub m

= 4/200 kg (compacted)

= $20 tonne
	$20
	0.2 tonne month
	$4.00/month
	$ 84/month 

(mainly labour for on-site handling of film plastic)
	21 

(note: recycling saves money but the hidden costs remain high, resulting in a higher ratio than for waste disposal of the same material (shown above).  Waste reduction is preferable)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


WORKSHEET A7:  Example of a ‘scorecard’ for recording ‘external’ environmental and social impacts of operations.  Scores here are on a scale of 0 (extremely poor performance) to 5 (excellent ‘sustainable’ performance).  Criteria for each parameter need to be set and agreed to.  

	Parameter
	External environmental costs 
	Performance criteria
	Performance score
	External social costs 
	Performance criteria
	Performance score

	
	
	
	0
	1
	2
	3
	4
	5
	
	
	0
	1
	2
	3
	4
	5

	Solid waste 

- e.g. cardboard packaging, timber, metals, plastics, etc.
	e.g. resource depletion, adequacy of disposal /recycling facilities, other life cycle impacts
	e.g.  Reduced waste volumes 

100% recycling of metals, cardboard, paper, and HDPE plastic;

Ensure all waste not recycled goes to well managed facilities
	
	(
	
	(
	(
	
	e.g. Litter from own site


	No litter from site or waste management vehicles
	
	
	
	(
	
	

	Material purchase

- e.g. metals, chemicals, plastics, etc. 
	e.g. resource depletion, other life cycle impacts of production
	e.g. Purchase all materials from environmentally responsible sources.

Reinvest in replacement resources.
	
	(
	
	
	
	
	e.g. Poor labour conditions in source countries.  Pollution in source countries decreasing quality of life 
	e.g. 
	
	
	
	
	
	

	Equipment use & depreciation 
	e.g. Life cycle impacts of replacing equipment
	e.g. Obsolete equipment salvaged, recycled
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Staff time 
	
	
	
	
	
	
	
	
	e.g. local employment,

income to local 

economy
	
	
	
	
	
	
	

	- management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	- labour
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	- administration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Energy use
	e.g. resource depletion, greenhouse emissions, other life cycle impacts
	e.g. 100% renewable energy use

Minimise energy consumption
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	- fuel
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	- electricity
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Water use
	e.g. resource depletion, 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sewer disposal
	e.g. adequacy of disposal/treatment facility, impacts of emissions to the environment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Prescribed waste disposal 

(e.g. chemical waste, liquid waste)
	e.g. adequacy of disposal/treatment facility, impacts of emissions to the environment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Emissions to air 
(e.g. CO2, NOx, odour)
	e.g. local air quality impacts, greenhouse and ozone depletion impacts
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1. Involve financial and waste managers and employees





2. Identify and quantify sources of waste (& environmental & social impacts) and major cost items





Table 1:	Suggested Waste parameters, measurement tools and sources of cost / income data.


Waste Parameter�
Measurement tool�
Sources of cost /income data�
�
Production�
Counting units of saleable product produced from all or several shifts per week.�
Sale price per unit�
�
Reject product�
Counting or weighing of reject products generated from all or several shifts per week.�
Lost profit (sale price – production  & distribution cost)


Disposal / recycling costs�
�
Raw material/component use and waste�
Measure input of raw materials /components (from purchasing and inventory), 


subtract known quantity of raw material in saleable and reject product (i.e. Raw material waste = total use of material - average material per product X number of saleable and reject product).�
Purchase price


Cost of managing packaging from a unit of raw material�
�
Other solid waste�
Providing each section/department with wheelie bins and requiring these to be weighed prior to emptying into larger bins.


Counting units of packaging per unit of production input.


Requiring waste and recycling collection contractors to provide monthly accounts showing volumes or weights of waste and recyclables.�
Disposal costs


Recycling costs/income�
�
Staff time�
Estimates of proportion of staff time spent in production and waste management.�
Labour costs�
�
Equipment maintenance and depreciation�
Maintenance records


�
Maintenance costs


Depreciation of equipment through conventional accounting�
�
Energy use�
Meter readings and fuel use for production areas.


Inventory of known energy demands of equipment (from suppliers specifications or specially metered energy use during production).�
Power and fuel bills or known $ per kWh rates�
�
Water use (where water is used in production and cleaning)�
Meter readings for production areas.�
Water purchase costs�
�
Wastewater treatment and disposal (where water is used in production and cleaning)�
Metered discharge


Concentrations of chemicals or potential product (e.g. in a food processing factory protein, fats and oils might represent lost resources; in a dye-works, dye in wastewater is a lost input)


Temperature of water (waste energy in heated water)�
Treatment costs 


Trade waste sewer discharge quantities and charges


Value of recoverable materials and energy


Potential income from sale of treated wastewater.�
�
Emissions to air�
Design specifications 


Measured flow rate


Concentration of gases


Temperature of heated air (energy loss)�
Air discharge licence fees�
�






3. Identify available data





4. Develop ways to measure and standardise information about waste (& environmental & social impacts)





5. Integrate with internal cost accounting and reporting systems





6. Trial and refine system





7.Set waste reduction and productivity improvement (& sustainability) goals and integrate with Waste Reduction Action Plan





8. Consider full costs of waste in financial reporting and quarterly/ annual business planning





Raw material /production inputs


Packing materials


Staff time (labour, management, inventory, administration)


Storage space


Energy


Equipment depreciation





9. Review Full Cost Accounting system as part of the Continual Improvement Program





Raw materials


Water


Energy


Chemicals


Staff time (labour, management, administration)


Floor space


Equipment depreciation














Packing materials


Reject / spoilt products


Wastes from offices and staff areas





Purchasing, receival & storage





Reject product


Scrap materials


Wastewater


Energy losses


Emissions to air


Worn/used equipment


Cleaning waste





Process 1





Process 2





Reject product


Scrap materials


Wastewater


Energy losses


Emissions to air


Worn/used equipment


Cleaning waste





Raw materials


Water


Energy


Chemicals


Staff time (labour, management, administration)


Floor space


Equipment depreciation








Process n





Reject product


Scrap materials


Wastewater


Energy losses


Emissions to air


Worn/used equipment


Cleaning waste





Raw materials


Water


Energy


Chemicals


Staff time (labour, management, administration)


Floor space


Equipment depreciation








I NPUTS





OUTPUTS





Packaging and distribution





Raw materials


Energy


Chemicals


Staff time (labour, management, administration)


Floor space


Equipment depreciation








Reject product


Scrap materials


Energy losses


Emissions to air


Worn/used equipment


Cleaning waste





Case studies:  The hidden costs of waste





Case study 1: A plastics moulding business pays the equivalent of $50 per tonne, or 5 cents per kg for waste collection and disposal.  In their waste is 20 kg of plastic extrusion waste per day.  The purchasing costs of plastic polymer is $2.50 dollars per kg; staff spend 10 minutes per day managing the waste (costing about $3 per day or another 15 cents per kg); energy used to heat the plastic adds a cent per kg, as do warehousing and handling costs.  The ‘full’ costs of the plastic extrusion waste is $ 2.62 per kg or $2,620 per tonne rather than $ 50 per tonne.  For each dollar spent on disposal, over $51 are lost.  Even if the material is reground and recycled on-site, the costs of collecting and regrinding the material (equipment, energy, staff time) and losses of materials due to contamination will result in unnecessary losses.








‘It is no accident that some of the world’s most efficient and competitive manufacturers are based in countries with the highest waste disposal costs – reducing waste results in other business savings.’








Case Study 2: Metal recycling can hide the true costs of metal cutting waste.  Sheet and plate ferrous metal can costs the equivalent of $1,000 to $2,500 per tonne, depending on the type and thickness of metals.  Ferrous metal recycling typically returns around $40 per tonne.  In this example, scrap metal sent to recycling effectively costs between $ 960 and $ 2,460 per tonne.  For each dollar received from recycling metals, the company spends between $24 and $61.  Despite this, many companies consider metal recycling to be ‘good’ because they receive money from it.  When a full cost accounting approach is used the potential financial gains from reducing scrap metal can be seen.





In both of these real life examples, disposal costs and recycling returns are a small fraction of the internal financial costs of the waste.  





Note: Italicised text in brackets is for companies adopting triple bottom line accounting systems
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