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Indicator 12.5.1

National recycling rate, tons 

of material recycled

Goal 12:

Ensure sustainable 

consumption and production 

patterns

Target 12.5:

By 2030, substantially 

reduce waste generation 

through prevention, 

reduction, recycling and 

reuse

GOAL/ TARGET/ INDICATOR

RECYCLING



RECYCLING

CONCEPTS AND DEFINITIONS

UNSD/OECD definition

Any reprocessing of waste material in a production process that 
diverts it from the waste stream, except reuse as fuel.  Both 
reprocessing as the same type of product, and for different 
purposes should be included. Recycling within industrial 
plants, i.e. at the place of generation should be excluded.

- Composting not included

Recycling rate

Proportion of material recycled in the country plus quantities 
exported for recycling out of total waste generated in the 
country



RATIONALE

RATIONALE COMPLEXITIES 

CHALLENGES



WASTE PROCESS 

FLOW



RECYCLING VALUE 

CHAIN



CHANGES IN THE 

CHAINS AND PROCESSES

• Collected waste is not equal to generated waste

• Composition at disposal is different from composition at 

generation or collection

• What goes in is not equal to what goes out

• Different densities

• Contaminations

• Where do we measure recycling in the chain? And why 

there?

• Are materials exported for recycling going to be recycled?

• How do we avoid double counting



Industry 1 –
waste 

generation

Operator 1 –
waste 

collection

Operator 2 –
waste 

treatment 
and disposal

- Amount generated

- Type of treatment: 

through Authorized 

Operators or on-site 

treatment 

- Amount handled to 

Operator 1

Reporting to EPA

- Amount collected from 

Industry 1

- Type of treatment: 

through Authorized 

Operators or on-site 

treatment

- Amount handled to 

Operator 2

- Amount collected from 

Operator 1

- Type of treatment: 

through Authorized 

Operators or on-site 

treatment

- Amount treated 

EPA (Environmental Protection Agency)

REPORTING CHECKS 

AND BALANCES



CIRCULARITY

- Closing the loop, linking production, consumption and use of 

materials over and over again in infinite loops

- Implications are in environmental policy, business models, 

contracting, social innovation, the role of collaboration, supply 

chain redesign…. And also on how we count and measure 

things… on statistics.

- Tools and metrics are emerging

- Material flow analysis



MATERIAL FLOW 

ANALYSIS

Source: Allwood and Cullen: Sustainable Materials- both eyes open, total demand for steel is 1,040 million tonnes of steel in 2008



MATERIAL FLOW 

ACCOUNTS

Measuring materials used in an economy

Domestic Material Consumption (DMC) is a standard material flow 
accounting (MFA) indicator and reports the apparent consumption of 
materials in a national economy. 

Material Footprint (MF) is the attribution of global material extraction to 
domestic final demand of a country. The total MF is the sum of the 
material footprint for biomass, fossil fuels, metal ores and non-metal ores. 

Issues with linking to these accounts are:

- Sheer complexity, what is the dry matter

- Material flows change (i.e. how we build buildings change)

- New materials are engineered

- Time lag of materials is different for each material and in each country 
or region

- Waste statistics currently connected to sectors and not materials



EPR SYSTEMS AND 

TRACING MATERIALS

• Obligation to recycle a certain % of the materials put on the 

market

• Specific waste streams (packaging, WEEE, tires, 

accumulators, EVL)

• Different schemes and solutions

• Producer responsibility organizations

• Traceability



OTHER FACTORS

• Informality

• Influence of prices on the global recycling market

• Not all materials are recyclable



- Indicators defined to 

measure the goal and 

the target

- Linking with other 

SDG indicators 

- Improve reporting

- Do not leave anyone 

behind

PRINCIPLES

Municipal waste

Hazardous 

waste

Total waste

C&D and non 

metallic mineral

Agriculture 

waste



COMMENTS AND LIMITATIONS

Feasibility Suitability

Relevance Limitations



INDICATORS 

PROPOSED

PROPOSED METHODOLOGY



METHODOLOGY

• With gap fillersTier I 

• With the use of country 
specific data for indicators 
calculation Tier II

• Reporting on meaningful 
sub-indicatorsTier III



PROPOSED INDICATORS

Indicators (tier I and II) 

• National Recycling Rate

• Recycling intensity of production 

• Recycling intensity of consumption

Sub-indicators (tier III)

Recycling rate by material flow for metals using DMC

• National recycling rate for metal

Packaging waste recycling rate

• Paper and cardboard recycling rate



CALCULATION 

METHOD

PROPOSED METHODOLOGY



CALCULATION METHOD

National Recycling Rate (%)

𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑅𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑅𝑎𝑡𝑒 =
𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 + 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑒𝑥𝑝𝑜𝑟𝑡𝑒𝑑 𝑖𝑛𝑡𝑒𝑛𝑑𝑒𝑑 𝑓𝑜𝑟 𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔

𝑇𝑜𝑡𝑎𝑙 𝑤𝑎𝑠𝑡𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑

Material recycled

Material exported intended for recycling

Total waste generated
Expressed in tons

𝑇𝑜𝑡𝑎𝑙 𝑤𝑎𝑠𝑡𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑
= 𝑊𝑎𝑠𝑡𝑒 𝑓𝑟𝑜𝑚 𝑚𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑖𝑛𝑔 𝐼𝑆𝐼𝐶 10 − 33
+𝑊𝑎𝑠𝑡𝑒 𝑓𝑟𝑜𝑚 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦, 𝑔𝑎𝑠, 𝑠𝑡𝑒𝑎𝑚 𝑎𝑛𝑑 𝑎𝑖𝑟 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑖𝑛𝑔 𝑠𝑢𝑝𝑝𝑙𝑦 𝐼𝑆𝐼𝐶 35
+𝑊𝑎𝑠𝑡𝑒 𝑓𝑟𝑜𝑚 𝑜𝑡ℎ𝑒𝑟 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠 𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝐼𝑆𝐼𝐶38
+𝑊𝑎𝑠𝑡𝑒 𝑓𝑟𝑜𝑚 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠



CALCULATION METHOD

Recycling intensity of production (%)

𝑅𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 =
𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑟𝑎𝑡𝑒

𝐷𝑀𝐶/𝑐𝑎𝑝𝑖𝑡𝑎

𝑅𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 =
𝑁𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑟𝑎𝑡𝑒

𝑀𝐹/𝑐𝑎𝑝𝑖𝑡𝑎

Recycling intensity of consumption (%)



METHODOLOGY

• With the use of gap fillersTier I 

What a Waste by the World Bank (2012)

IPCC Guidelines (2006)

Global Waste Management Outlook 2015 (UN 

& ISWA) and regional Outlooks

UN Habitat statistics 



METHODOLOGY

• With the use of gap fillersTier I 

Examples (source: What a Waste 2012, World Bank)



METHODOLOGY

• With the use of country specific dataTier II 

Surveys or measurements for a sample of waste generators 

belonging to a specific category

Ways to improve waste data:

For economic activities For municipal waste

By type of generator 

(institution, commercial 

entity or household)

By local unit (factory, office, 

depot, etc.), situated in a 

geographically identified 

place 



METHODOLOGY

• With the use of country specific dataTier II 

Existing or ongoing methodologies, tools:

 Eurostat: Manual on Waste Statistics, A handbook for data collection 

on waste generation and treatment

 Methodological Guide for the Development of Inventories of 

Hazardous Waste and Other Wastes under the Basel Convention

 JICA – Methodology for estimating municipal waste (forthcoming in 

June)

 Waste Characterization Methodologies (i.e. ASTM D5231 - 92(2016) 

- Standard Test Method for Determination of the Composition of 

Unprocessed Municipal Solid Waste)



CALCULATION METHOD

A. Recycling rate by material flow for metals using DMC (%)

𝑵𝒂𝒕𝒊𝒐𝒏𝒂𝒍 𝒓𝒆𝒄𝒚𝒄𝒍𝒊𝒏𝒈 𝒓𝒂𝒕𝒆 𝒇𝒐𝒓 𝒎𝒆𝒕𝒂𝒍 =
𝒎𝒆𝒕𝒂𝒍 𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 +𝒎𝒆𝒕𝒂𝒍 𝒆𝒙𝒑𝒐𝒓𝒕𝒆𝒅 𝒇𝒐𝒓 𝒓𝒆𝒄𝒚𝒄𝒍𝒊𝒏𝒈

𝑫𝑴𝑪 𝒐𝒇𝒎𝒆𝒕𝒂𝒍 𝒐𝒓𝒆

Metal recycled

Metal exported for recycling

DMC of metal ore
Expressed in tons

• Disaggregation in sub-indicatorsTier III 



CALCULATION METHOD

A. Packaging waste recycling waste (%)

𝑷𝒂𝒑𝒆𝒓 𝒂𝒏𝒅 𝒄𝒂𝒓𝒃𝒐𝒂𝒓𝒅 𝒓𝒆𝒄𝒚𝒄𝒍𝒊𝒏𝒈 𝒓𝒂𝒕𝒆

=
𝑷𝒂𝒑𝒆𝒓 𝒂𝒏𝒅 𝒄𝒂𝒓𝒅𝒃𝒐𝒂𝒓𝒅 𝒘𝒂𝒔𝒕𝒆 𝒓𝒆𝒄𝒚𝒄𝒍𝒆𝒅 + 𝒆𝒙𝒑𝒐𝒓𝒕𝒆𝒅 𝒊𝒏𝒕𝒆𝒏𝒅𝒆𝒅 𝒇𝒐𝒓 𝒓𝒆𝒄𝒚𝒄𝒍𝒊𝒏𝒈

𝑷𝒂𝒑𝒆𝒓 𝒂𝒏𝒅 𝒄𝒂𝒓𝒃𝒐𝒂𝒓𝒅 𝒘𝒂𝒔𝒕𝒆 𝒈𝒆𝒏𝒆𝒓𝒂𝒕𝒆𝒅

Paper and cardboard recycled

Paper and cardboard exported for recycling

Paper and cardboard waste generated
Expressed in tons

• Disaggregation in sub-indicatorsTier III 



TESTING THE METHODOLOGY

Guided group discussions on 

understanding the methodology


