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Solid Waste Accounting

System of Environmental‐Economic 
Accounting Central Framework (SEEA‐CF)

http://www.unescap.org/our‐work/statistics

Outline

• Learning objectives

• Review of basics (5 min.)

• Level 1 What? why? (compilers)

• Concepts (15 min.)

• Group exercise and discussion (30 
min.)

• Level 2

• Data sources, country examples and 
issues (15 min.)

• Group exercise and discussion (15 
min.)

• Closing discussion (10 min.)
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Learning objectives

• Level 1
• Understand what Solid Waste Accounts are and why they are 
important

• Understand the basic concepts of solid waste accounting

• Understand how solid wastes are treated in the SEEA

• Learn the steps of compiling a Solid Waste Account

• Level 2
• Understand the common data options and sources

• Understand the important conceptual issues

• Be aware of how other countries have approached solid waste 
accounting
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In the news…

SEEA‐CF ‐ Solid waste accounting4



http://www.unescap.org/our‐work/statistics

Basic concepts

• Physical flow accounting

• Physical supply and use tables

• Accounting identities

• Definitions
• Residuals

• Institutional units
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Physical flow accounting

Natural inputs are 
extracted and harvested 
to create

Products, which are 
consumed, 
accumulated and 
discarded, in the 
process creating

Residuals as by‐
products of production, 
consumption and 
accumulation including

Natural resource 
residuals (unused 
natural inputs)

Environment

Rest of the world

Economy

Natural Inputs

Residuals

Products
Establishments
Households
Government

Accumulation

Natural 
Resource 
Residuals

Imports/Exports
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Physical supply table

Domestic production, consumption and accumulation

Rest of the world

Environment

SEEA‐CF Table 3.1
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Physical use table

Domestic production, consumption and accumulation

Rest of the world

Environment

SEEA‐CF Table 3.1

SEEA‐CF ‐ Solid waste accounting8



http://www.unescap.org/our‐work/statistics

Accounting identities

Input‐output identity

• Over an accounting period: 
flows of materials into an economy must equal
flows of materials out of an economy plus
any net additions to stock in the economy
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Accounting identities

Supply and use identity (double entry accounting)

• Total Supply (including imports) = Total Use (including exports)

Total Supply of = Total Use of

Natural Resource Inputs = Natural Resource Inputs

Products = Products

Residuals = Residuals
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Definitions

Residuals

Flows of solid, liquid and gaseous materials, 
and energy, that are discarded, discharged 
or emitted by establishments and 
households through processes of 
production, consumption or accumulation

‐ Emissions to air
‐ Effluents (wastewater)
‐ Solid wastes
‐ Natural resource residuals 
(natural inputs not used in 
production)

Institutional unit

an economic entity that is capable, in its 
own right, of owning assets, incurring 
liabilities and engaging in economic 
activities and in transactions with other 
entities

‐ Establishments
‐ Government
‐ Households
‐ Non‐profit institutions
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Level 1

• What are Solid Waste Accounts?

• Why do we need Solid Waste Accounts?

• Concepts
• Definitions & Classifications
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Level 1: What

• Solid Waste Accounts:
• Organized information on the generation of solid waste and 
the management of flows of solid waste to recycling facilities, 
to controlled landfills or directly to the environment

• Solid wastes:

• Discarded materials that are no longer required by 
the owner or user

SEEA‐CF ‐ Solid waste accounting13

http://www.unescap.org/our‐work/statistics

Level 1: Why?

Solid wastes cause environmental  & health 
impacts: pollution, aesthetic, land use…

They are wasted resources that could be 
valuable products

2030 Agenda for Sustainable Development: 

• Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable

• Goal 12: Sustainable Consumption and Production

SEEA: Links to Economy‐wide Material Flow Accounts
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Level 1: Why?

Goal 11: Make cities and human settlements inclusive, safe, resilient 
and sustainable

• Target 11.6 By 2030, reduce the adverse per capita environmental impact 
of cities, including by paying special attention to air quality and 
municipal and other waste management

• 11.6.1 Percentage of urban solid waste regularly collected and with 
adequate final discharge with regard to the total waste generated 
by the city

Total waste use (collected  recycled, treated, landfill)
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total waste supply
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Level 1: Why?

Target 12.2 By 2030, achieve the sustainable management and efficient 
use of natural resources

• 12.2.1 Material footprint and material footprint per capita

Total materials supply
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Population
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Level 1: Why?

Target 12.3 By 2030, halve per capita global food waste at the retail and 
consumer levels and reduce food losses along production and supply 
chains, including post‐harvest losses

• 12.3.1 Global food loss index 

Total food materials supply – Total food materials used
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total food materials supply

Total food materials in solid waste
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total food materials supply
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Level 1: Why?

Target 12.4 By 2030, achieve the environmentally sound management 
of chemicals and all wastes throughout their life cycle in accordance 
with agreed international frameworks, and significantly reduce their 
release to air, water and soil in order to minimize their adverse impacts 
on human health and the environment 

• 12.4.2 Treatment of waste, generation of hazardous waste, 
hazardous waste management, by type of treatment

Total solid waste treated
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total solid waste supply

Total hazardous waste treated
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total hazardous waste supply
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Level 1: Why?

Target 12.5 By 2030, substantially reduce waste generation through 
prevention, reduction, recycling and reuse

• 12.5.1 National recycling rate, tons of material recycled

Total solid waste recycled
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

Total solid waste supply
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Level 1: Why?

• Waste statistics are not 
coherent

• Waste Accounts 

• Help organize statistics by 
types, sources, suppliers, users 
and final disposition

• How much? Who? How 
treated?

SEEA‐CF ‐ Solid waste accounting20
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Definitions

• Solid Waste: discarded materials that are no longer required by the 
owner or user:

• Chemical and health‐care waste

• Radioactive waste

• Metallic waste

• Other recyclables

• Discarded equipment and vehicles

• Animal and vegetal wastes

• Mixed residential and commercial waste

• Mineral wastes and soil

• Combustion wastes

• Other wastes

Detailed list from European Waste Classification EWC‐Stat (SEEA‐CF pp 301‐303)
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Solid wastes in SEEA
Generation/Supply Use

SEEA‐CF ‐ Solid waste accounting22
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Concepts

• Product or residual?
• If payment made = solid waste product (e.g., recycled materials)

• Home:

• Newspapers = solid waste  recycling, garbage

• Recycling industry: recovered  product

• Waste management industry  landfill

• Business

• Newspapers  recycling (product)

• Recycling industry  product

SEEA‐CF ‐ Solid waste accounting23
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Concepts

• Important industries
• Other industries (Generate + Use)

• Households (Generate)

• Landfill (Use  accumulation)

• Incineration (Generate + Use)

• Recycling & Reuse (Recover + Use)

• Other treatment (Generate + Use)

SEEA‐CF ‐ Solid waste accounting24
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Collected wastesUncollected wastes

The environment

Exports Product Flows

Residual Flows

+ ImportsWaste generation
Households + ① to ⑤ + Recovered residuals from the Environment 

② to ⑤

LandfillIncineration
Recycling 
& Reuse

Other 
treatment

Other 
industries

①②③④⑤
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Group exercise: Solid waste audit

• Hotel/facility: Estimate amounts and types of solid 
wastes

• Accounting period: estimate annual from daily, monthly…

• Inputs (imports)

• Natural inputs: sand, soil (not water, fuel)

• Products: food, supplies, equipment

• Processes

• Guests (import products  disposal)

• Food: consume  solid waste (not wastewater?)

• Operations (Engineering/grounds)  generation?

• Others: accumulation, incineration, treatment, recycling, reuse 

• Outputs

• Solid waste  export, return to environment

SEEA‐CF ‐ Solid waste accounting26
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Exercise: Solid waste audit

1. Total inputs:
‐ Natural inputs?
‐ Products

‐ Food
‐ Supplies
‐ Equipment
‐ Guests?

Processes:
‐ 2. Housekeeping
‐ 3. Kitchen
‐ 4. Operations

5. Total outputs:
‐ Solid waste

‐ Recycle
‐ Treat
‐ Environment

‐ Accumulation?

Analysis
‐ How much?
‐ Main sources?
‐ Where does it go?
‐ How to reduce?
‐ Impacts?

SEEA‐CF ‐ Solid waste accounting27
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Solid waste account (tonnes/year)
Materials Supply Use

Kitchen Housekeeping Operations Total use Residuals

Group 1 Group 2 Group 3 Group 4 Group 5

Inputs

Natural inputs

Products

Food

Supplies

Equipment

Guests (+/‐)

Total

Outputs

Accumulation

Solid waste

Landfill

Recycling

Environment

Total

SEEA‐CF ‐ Solid waste accounting28
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Solid waste account (tonnes/year)
Materials Supply Use

Kitchen Housekeeping Operations Total use Residuals

Group 1 Group 2 Group 3 Group 4 Group 5

Inputs

Natural inputs 10 10

Products

Food 50 45 5

Supplies 20 4 10 6

Equipment 30 5 5 20

Guests (+/‐) 20 (a) ‐24 (b) 24 (c)

Total 130

Outputs

Accumulation 5 6 31 42

Solid waste 25 58 (d) 5 88

Landfill 30

Recycling 55

Environment 3

Total 130 88
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Analysis & recommendations

• Groups together:
• Questions?

• Compare and integrate data (tonnes/year)

• Complete solid waste account

• Check balances and estimate gaps

• Answer:
• How much solid waste is produced per year?

• Where does it go?

• What are the main sources of solid waste in this facility?

• What are some easy ways to reduce this waste?

• What would be the impacts of reducing this waste?

SEEA‐CF ‐ Solid waste accounting30
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Solid waste account (tonnes/year)

SEEA‐CF ‐ Solid waste accounting31

(tonnes/year)

Papers Supply
Use

Residuals
Division I Division II Other divisions

Total use
Group 1 Group 2 Group 3 Group 4 Group 5

Inputs

Office papers

Printed documents

Other papers

Total

Outputs

Accumulation

Paper waste
Of which: To trash bin

To recycling bin

To environment

Total

http://www.unescap.org/our‐work/statistics

Solid waste account (tonnes/year)
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(tonnes/year)

Papers Supply
Use

Residuals
Division I Division II Other divisions

Total use
Group 1 Group 2 Group 3 Group 4 Group 5

Inputs

Office papers 10 7 2 1 10

Printed documents 125 10 65 50 125

Other papers 5 3 1 1 5

Total 140 20 68 52 140

Outputs

Accumulation 8 60 45 113

Paper waste 12 8 7 27
Of which: To trash bin 10 8 5 23 23

To recycling bin 2 0 1 3 3
To environment 0 0 1 1 1

Total 20 68 52 140 27
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Level 2: More concepts

• No standard international classification (may be listed in 
various regulations)

• In/Out
• Natural resource residuals

• Losses during extraction (losses: gases from flaring, spillage)

• Unused extraction (no interest: mining overburden, discarded 
catch, chaff?)

• Reinjections (may be re‐extracted later: water injected into 
aquifer)

• Data sources

• Country examples

SEEA‐CF ‐ Solid waste accounting33
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Natural resources inputs and residuals

Natural 
resource

Used in production Residual

Mineral and 
energy

Gross ore
Crude oil
Natural gas

Mining overburden
Flaring
Venting at wellhead
Reinjection of natural gas

Soil Excavated soil (for 
agriculture construction and 
reclamation)

Dredgings
Unused excavated soil

Timber Removals of timber Felling residues

Fish Net catch Discarded catch

Other biological Harvest/capture Harvest/capture residues

Water Abstracted water Losses, mine water

SEEA‐CF Table 3.3
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Data sources

• Waste management industry (private, government)
• Administrative or survey

• Collection by type & source

• Disposition: recycle, treat, landfill

• Expenditures

• General business, government, household surveys
• Waste generation by type

• Disposition: recycle, reuse, treat, collection, to environment

• Expenditures

• Case studies/research reports/CSR/NGOs

• Alternative sources? Waste audit, photos, maps

SEEA‐CF ‐ Solid waste accounting35
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Country examples

• Statistics Norway

• Australia Bureau of Statistics

• Statistics Canada

• HAE 2011 Waste in Canada
• Account?

• Costs

• Quantities

• Mexico costs of management

• Others?

SEEA‐CF ‐ Solid waste accounting36
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Statistics Norway

• Waste account for Norway
• Amounts of waste by source of origin

• Waste in Norway by treatment and material

• Waste in Norway by source and material

SEEA‐CF ‐ Solid waste accounting37
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Statistics Norway
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Statistics Norway

SEEA‐CF ‐ Solid waste accounting39
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Statistics Norway

Data sources and sampling
• Household waste statistics (Statistics Norway)
• Manufacturing industry statistics (Statistics Norway)
• Hazardous waste statistics (Statistics Norway)
• Construction waste statistics (Statistics Norway)
• Waste from service industries (Statistics Norway)
• Waste treatment and disposal statistics (Statistics Norway)
• Household waste composition data (Statistics Norway)
• Building and construction statistics (Statistics Norway)
• Statistics on cars scrapped for deposit (Statistics Norway)
• Municipal wastewater statistics (Statistics Norway)
• Statistics on recycling on different types of waste by producers responsibility 
organisations and the recycling industry

• Forurensning (database for the businesses' self‐reporting to the Climate and 
pollution agency)

• Oljeindustriens landforening, OLF
• WEEE‐registry (ee‐registeret, A registry on collected and treated electric and 
electronic equipment)

SEEA‐CF ‐ Solid waste accounting40
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Australian Bureau of Statistics

• GVA = Gross Value Added
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Australian Bureau of Statistics
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Australian Bureau of Statistics
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Statistics Canada

Contents

• Waste disposal by source, province 
and territory

• Disposal and diversion of waste, by 
province and territory

• Capital expenditures on pollution 
abatement and control (end‐of‐
pipe) by medium and industry

• Capital expenditures on pollution 
prevention by medium and 
industry

• Expenditures on environmental 
protection by industry and activity

• Water use parameters in 
manufacturing industries, by 
industry group, Canada

SEEA‐CF ‐ Solid waste accounting44
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Statistics Canada

Data sources:

Statistics Canada:

• Waste Management Industry 
Survey: Government Sector

• Survey of Environmental 
Protection Expenditures

• Waste Management Industry 
Survey: Business Sector

• Households and the 
Environment Survey

• Industrial Water Survey

SEEA‐CF ‐ Solid waste accounting45
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Statistics Canada

Challenges:

• Big picture

• Data gaps

• Multiple data 
sources

• Data from 
various years

• No on‐site 
management 
data

• Non‐Statistics 
Canada data

• No link to 
disposition

SEEA‐CF ‐ Solid waste accounting46
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Additional information

ESCAP Waste to Resource 
Initiatives

• Approach

• Resources

• City case studies

• http://www.unescap.org/waste‐to‐
resource

• http://waste2resource.org/

SEEA‐CF ‐ Solid waste accounting47
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Exercise

• Each group discuss (10min) & present 
• What are the most important sources of solid waste problems in 
your country?

• Who is responsible for managing it?

• What data sources do you have?

• What data need to be developed?

• What indicators would you suggest to monitor and report on 
these problems?

SEEA‐CF ‐ Solid waste accounting48
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Physical supply

Rest of the 
World

Products

NR Inputs
A. Flows from 
the 
environment

C. Production

Consumption Accumulation

Residuals

TSNI = A

TSP = D+C

D. Import of 
products

L. From ROTW

TSR = I+J+K+L+M

I. From 
Production

J. From 
Consumption

K. From 
Accumulation

M. From 
Environment
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Physical use

Rest of the 
World

Products

NR Inputs
B. Extraction 
of natural 
inputs

E. Intermediate 
consumption

F. Household Final 
Consumption

G. Gross Capital 
Formation

Residuals

TUNI = B

TUP = E+F+G+H

H. Export of 
products

P. To ROTW

TUR = N+O+P+Q 

N. Collection 
and treatment

O. Accumulation 
in landfill

Q. To 
Environment
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Example: Tires

• Supply 
• A. Natural inputs: petroleum (300T)

• TSNI = A = 300T

• D. Import of tires (50T)

• C. Manufacture of tires (250T)

• TSP = C + D = 300T

• I. Residuals generated manufacturing tires (50T)

• J. Residuals generated by household final consumption (10T)

• K. Residuals from scrapping and demolition (10T)

• L. Residuals received from the Rest of the World  (scrap tires) (20T)

• M. Residuals recovered from the environment (scrap tires) (0T)

• TSR = I + J + K + L + M = 90T
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Physical supply: Tires (Mtonnes)

Rest of the 
World

Products

NR Inputs
A. Flows from 
the 
environment

C. Output

Consumption Accumulation

Residuals

TSNI = 300

TSP = 300

D. Import of 
products

L. From ROTW

TSR = 90

I. From 
Production

J. From 
Consumption

K. From 
Accumulation

M. From 
Environment

300

50

20

250

50 10 10 0
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Example: Tires

• Use
• B. Extraction of natural inputs: petroleum (300T)

• TUNI = B = 300T

• E. Intermediate consumption (30T)

• F. Household final consumption (200T)

• G. Gross fixed capital formation (0T)

• H. Export of tires (70T)

• TUP = E + F + G + H = 300T

• N. Collection and treatment of residuals  (recycling)(45T)

• O. Accumulation in controlled landfill (15T)

• P. Exported scrap tires (5T)

• Q. Flows to the environment (uncontrolled) (25T)

• TUR = N + O + P + Q = 90T
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Physical use: Tires (Mtonnes)

Rest of the 
World

Products

NR Inputs
B. Extraction of 
natural inputs

E. Intermediate 
consumption

F. Household 
Final 
Consumption

G. Gross Capital 
Formation

Residuals

TUNI = 300

TUP = 300

H. Export of 
products

P. To ROTW

TUR = 90

N. Collection 
and treatment

O. Accumulation 
in landfill

Q. To 
Environment

300

70

5

30

45 15 25

200 0
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Exercise? Animal and vegetal waste

• Supply
• Generation of solid waste residuals: 

• Other industries: 50T Agriculture, 200T Food and beverage, 100T 
Service

• 100T Households
• 90T Imported
• TSR = 540T

• Generation of solid waste products:
• 200T generated by agriculture (fertilizer & animal feed)
• 50T imported
• TSP = 250T

• Use
• Use of solid waste residuals

• Waste collection and treatment industry: 40T landfill, 200T to 
incineration (40T to generate energy), 90T recycled and reused, 20T 
other treatment

• Other industries: 50T used to make recycled products
• Exported: 20T
• Flows to the environment: 120T
• TUR = 540T

• Use of solid waste products
• Recycling and reuse: 120T
• Other industries: 130T
• TUP = 250T
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