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Abstract 

The waste management sector at a local, national or regional scale tends to develop along clearly recognizable 
milestones. The first milestone is when waste actually gets collected, another one is the emergence of 
recycling activities, yet another one is the implementation of EPR systems, etc. For anyone planning to interact 
with the sector, be it as a salesperson of products or services, an NGO working on awareness building or a 
governmental agency prioritizing improvement actions, it is important to know the stage of development of 
the waste/CE sector. This is where the “Maturity Matrix for Waste and Circular Economy” (MMWCE) comes 
in. It was developed as part of a market study on waste/CE in eight countries of Latin America. It contains 
general country indicators, plus quantitative and qualitative indicators on the waste/CE sector. The MMWCE 
was applied to Argentina, Chile, Peru, Ecuador, Colombia, Panama, Costa Rica and Mexico. The results offer a 
user-friendly insight in the stage of development of the waste/CE sector. If one wishes to work on EPR systems 
in Latin America, Chile and Colombia already have a strong foundation. Chile is advanced in creating public 
awareness, maybe other countries can benefit. And Ecuador needs support in financing the waste system and 
in information management. Such conclusions can be drawn through one glimpse at the MMWCE bar charts. 
No doubt the Maturity Matrix can still be improved. Suggestions for version 2:0 are welcome. 
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1. Introduction 

End of 2020, beginning of 2021, a project team consisting of the Holland Circular Hotspot and the companies 
A4Waste, Holland House Waste Window and MetaSus carried out a market study on waste and circular 
economy in eight countries of Latin America: Mexico, Costa Rica, Panama, Colombia, Ecuador, Peru, Chile and 
Argentina. The need was felt for a user-friendly tool that would enable investors and suppliers of waste/CE 
related technology and services to easily compare the waste/CE sectors in the countries under study. A 
suitable existing tool was not encountered, so the project team decided to develop a so-called "Maturity 
Matrix for Waste and Circular Economy" (MMWCE). This Matrix has general macro-economic indicators as 
well as quantitative and qualitative waste/CE related indicators. Each indicator is scored on a scale of five 
different levels. The project team applied the Matrix to all eight countries, resulting in a clear overview of the 
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stage the waste and circular economy sector is in in those countries. This paper explains the way the Maturity 
Matrix is set up and shows the results of its application. 

2. Materials and methods 

The Maturity Matrix for Waste and Circular Economy was introduced as a tool to easily compare the waste 
and circular economy sectors of e.g. different countries or regions. The underlying assumption is that the 
waste/CE sector in each country develops roughly along the same path with similar milestones. Obviously 
this is a simplification, because cultural factors, socio-economic circumstances and the availability of 
resources such as land and energy will have a strong influence on the waste/CE sector. However, the feeling 
is that there are sufficient similarities between the development paths of the waste/CE sectors in different 
countries to make the Maturity Matrix approach worthwhile. 

The first set of indicators is general in nature, as depicted in Table 1 below. 

# Indicator 1 2 3 4 5 

 GENERAL INDICATORS 

1 Population ’18 (million) 1) <5 m 5-20 m 20-50 m 50-100 m >100 m 

2 GNI/capita 2018 (1.000€) 1) <1 1-4 4-10 10-25 >25 

3 GDP Growth in 2018 1) <-5% -5%-0% 0% 0%-5% >5% 

4 Economic freedom 2) Repressed Mostly unfree Moderately 
free 

Mostly free Free 

5 Corruption 2019 3) >145 109-144 73-108 37-72 >37 

6 Education 4) >145 109-144 73-108 37-72 >37 

Table 1. General indicators used in the MMWCE. 

 

Number one Population size is a key indicator of the Maturity Matrix, as many waste/CE options can only be 
implemented on a large scale. Mass Burn Facilities, for instance, need in the order of 1,000 tons per day of 
waste. This amount is produced by 1 million people if they generate 1 kg/pppd on average. Many recycling 
activities need economies of scale as well. The GNI/capita provides an indication of the purchasing power of 
the country or the region the Maturity Matrix is applied to. Whether or not this purchasing power is spent in 
the waste/CE arena is another question, which is addressed later by the “Financing the system” indicator. A 
healthy GDP growth helps to stimulate investments in the waste/CE sector. Economic freedom and low 
corruption are enabling factors for the private sector to play its part. The scores for Economic Freedom are 
based on the country classification system of the Heritage Foundation, whereas the scores for corruption 
reflect the ranking in the country list of 2019 of Transparency International. Finally, indicator number six: a 
well educated workforce is a solid foundation for the waste/CE sector to flourish. 

Table 2 shows the waste/CE related quantitative indicators used in the Maturity Matrix. The seventh 
indicator is the percentage of Municipal Solid Waste that is collected in a country. A low percentage points 
towards a clear set of priorities: get the backbone of waste management in order with good coverage of 
waste collection, robust waste logistics and sound disposal (normally landfilling). The eighth indicator is the 
percentage of the overall waste which is recycled. “Recycling” refers to all activities where products or 
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materials are processed and re-introduced into the value chain (it includes product refurbishment and 
reuse). In the context of this maturity model, it does not include recovered energy from waste. Finally, the 
ninth indicator is the percentage of overall waste disposed of in landfills. “Landfilling” can mean anything 
from open dumps to controlled landfills. Note that there are better options than landfilling such as reuse and 
recycling, but also worse options such as illegal dumping and burning of the waste. The score in this category 
should be interpreted in the context of the other indicators. 

 

# Indicator 1 2 3 4 5 

 QUANTITATIVE WASTE/CE INDICATORS 

7 % of MSW collected 0%-20% 20%-40% 40%-60% 60%-80% 80%-100% 

8 % of waste recycled 0%-20% 20%-40% 40%-60% 60%-80% 80%-100% 

9 % of waste to landfills 80%-100% 60%-80% 40%-60% 20%-40% 0%-20% 

Table 2. Waste/CE related quantitative indicators used in the MMWCE. 

 

Finally, Table 3 below shows the qualitative waste/CE related indicators of the Maturity Matrix. The 
explanation of the scores is provided in Table 4. 

# Indicator 1 2 3 4 5 

 QUALITATIVE WASTE/CE INDICATORS 

10 Waste policy framework 
and enforcement 

Not started First attempt Under way Well developed Completely in 
place 

11 EPR systems Not applied Under 
development  

Voluntary 
systems 

Move to 
mandatory 

Fully applied 

12 Grid connected Waste to 
Energy 

Not applied First studies Pilot project Industrial scale Well established 

13 Financing the system Citizen pays 
collection 

Collection + 
tipping fee 

Waste tax 
insufficient 

Waste tax 
additional 

Full cost 
coverage 

14 Information 
management 

No data 
collected 

Some data 
collection 

Data 
collection 

Some data 
management 

Mandatory data 
management 

15 Balanced roles of all 
actors in waste/CE 

No 
cooperation 

Some 
cooperation 

Positive 
attitude 

Cooperation Full balance 

16 Public awareness 
 

None First signs Pressure 
groups 

Pressure + 
action 

Part of the 
culture 

17 Private sector suppliers 
 

Non specific Some specific Not organized Organized 
incomplete 

Full coverage 

18 Circular economy 
 

No CE 
awareness 

CE strategy Strategy + 1st 
action 

Decoupling Fully circular 

 

Table 3. Qualitative waste/CE related indicators of the Maturity Matrix. 
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QUALITATIVE WASTE/CE INDICATORS: EXPLANATION OF THE SCORES 

10 1: There is no overall view on waste management, no National SWM Plan, no national action plans, no SWM plans on provincial / 
regional / municipal levels     2: First attempts underway to develop a National SWM Plan     3 There is an overall view on waste 
management and a National SWM plan but no regularly updated action plans nor SWM Plans at lower levels, enforcement of rules 
is weak     4: There is a National SWM Plan and waste management plans at lower levels but no periodically updated action plans, 
some enforcement of rules     5: There is an overall view on waste management, a National SWM Plan, National targets, periodic 
national action plans, plus regularly updated SWM plans on provincial / regional / municipal levels, rules are being enforced 

11 1: Extended Producer Responsibility systems are not on the agenda     2: EPR systems for some waste streams are being developed     
3 Voluntary EPR system for at least one waste stream is up and running     4: Mandatory EPR system for at least one waste stream 
is operational     5: Mandatory EPR systems for at least three waste streams are operational (e.g. packaging materials, batteries, 
EEE, End of Life vehicles, tires, glass) 

12 1: Grid connected Waste-to-Energy is not being considered (there may be off-grid applications, e.g. electricity generation for 
private use through incineration or anaerobic digestion (AD) of residual biomass). The legal, financial and infrastructure conditions 
for grid connected WtE are not in place     2: Studies are being carried out to assess the necessary legal, financial and infrastructure 
conditions for grid connected WtE     3 The legal, financial and infrastructure conditions for grid connected WtE are in place. Pilot 
project(s) in waste incineration and/or AD are being developed     4: The first industrial scale WtE project (e.g. mass incineration or 
AD) is functioning satisfactorily from a technical, environmental, financial, community acceptance and waste-diversion-from-
landfill point of view     5: Grid connected Waste-to-Energy has developed into a fully mature component of the waste 
management system. At least 10% of the waste output is incinerated 

13 1: The citizen pays upon collection (in practice: to the collector). The rest of the chain is paid out of general federal and municipal 
budget. The overall chain is underfinanced.     2: The citizen pays upon collection, the collector pays the tipping fee at the landfill. 
The overall chain is still underfinanced, but to a lesser extent.     3 The citizen pays a waste management or a general tax (municipal 
or federal), although it is insufficient to cover the costs. Additional funding is necessary to finance parts of the waste management 
system (especially further downstream)     4: The citizen pays a waste management or general tax which roughly covers the OPEX 
and CAPEX of the system. Additional funding is still necessary.     5: The citizen pays a waste management tax covering all OPEX and 
CAPEX on a full cost coverage basis. Financial instruments (such as taxes on landfilling and waste incineration as well as Pay As You 
Throw systems) are applied to promote waste processing options higher in the waste hierarchy. 

14 1: No data collected on a regular and uniform basis     2: Some data collected on a regular and uniform basis, no data management, 
no reporting, no feedback     3 Waste management data is collected on a regular basis and in a uniform way, little data 
management, little reporting, no feedback loops     4: Reliable waste management data is collected and validated on a regular basis 
and in a uniform way, some data analysis and reporting and feedback on key indicators     5: A comprehensive set of validated and 
reliable waste management data has to be supplied to the federal authorities on a regular basis, benchmark analysis is performed, 
regular reporting, feedback to actors in the waste chain 

15 1: Weak public and/or private players, little cooperation between actors in the sector, different levels of professionalism, (possibly) 
dominance of the public or the private sector, little interaction with academic and financial institutions     2: Some cooperation 
between actors in the sector (e.g. private sector entities are hired by the public authorities), professionalization of informal sector 
set in motion     3 Positive attitude towards cooperation in the sector but no involvement of other actors in public sector policy 
making, general consensus of the way in which the waste/CE sector should develop     4: Strong public and private players, broad 
consensus on the way the waste/CE sector should develop, good cooperation between the public and the private sector     5: 
Strong public and private players, full balance and intense cooperation between the public and private sector, academic and 
financial institutions etc., consultation of other actors in the sector on public policy making 

16 1: No signs of public awareness, widespread littering     2: Front runners begin to air their concerns about waste situation and the 
need for a clean environment     3 Public pressure groups are formed, first public actions to clean up the environment, general 
public is becoming aware that waste can be harmful     4: Pressure groups have become mainstream, littering is actively 
discouraged, events such as World Environment Day are observed, citizens are beginning to separate their waste     5: Waste 
separation has become part of the culture, littering is considered bad behavior, awareness is growing that waste materials are 
actually resources 

17 1: There are no suppliers of products and/or services specifically for the waste/CE industry in the country (there may be general 
suppliers such as truck dealers and project developers)     2: Some suppliers specifically catering to the waste/CE sector can be 
identified, their products and services are still basic     3 A non-organized sector of suppliers of products and services to the 
waste/CE sector had been established     4: There is a well-organized sector of suppliers to the waste/CE sector, but their joint 
portfolio of products and services is not complete     5: There is a well-organized sector of suppliers to the waste/CE sector, their 
joint portfolio of products and services is (almost) complete and high end 

18 1: Although some circular R-strategies may be applied (and may have been for ages, such as reuse and refurbishment), the concept 
of circular economy is unknown and in fact not understood     2: The concept of circular economy has been introduced and a 
circular economy strategy has been developed     3 The first projects and system changes to promote the circular economy have 
been implemented successfully or are in the process of development     4: A measurable decoupling between economic growth 
and resource use has been achieved as a tangible result of circular economy measures     5: (Almost) full circularity has been 
achieved, in a sense that (almost) all resources are kept within the production – consumption value chain 

Table 4. Explanation of the scoring of the qualitative indicators. 
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3. Results and discussion 

Argentina
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Figure 1. Results of the application of the Maturity Matrix in eight countries of Latin America. 
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Figure 1 the results of the scoring of the Maturity Matrix for the eight countries under study. The scoring was 
done by the Project Team on the basis of the findings of the market study in the eight countries. Although 
the COVID situation did not allow for the team to actually travel to Latin America, extensive interviews were 
held with key representatives of the waste/CE sector in each country. Brief country profiles were drafted and 
these were checked by the local stakeholders. 

Table 5 below shows the results for each Maturity Matrix indicator. 

# Indicator Observations and conclusions 

1 
Population 
2018 

With around 125 million inhabitants, Mexico is the most populous country in the group. Panama is the least 
populated with 4.2 million. For some technologies such as mass burn incineration Panama is too small. A multi-
national may be necessary. In contrast, Mexico may work on a region-by-region basis. 

2 GNI/capita Argentina scores relatively low, Panama highest. This may point towards a more high-end approach in Panama. 

3 GDP growth 
All countries had a positive GDP growth of 0%-5% in 2018, except Argentina with -2.5%. A healthy GDP growth is 
considered key to investments in waste/CE. In this sense, the current COVID situation is a danger to market 
opportunities in the short run. 

4 Ec. freedom Panama and Chile score the highest, Argentina and Ecuador the lowest. 

5 Corruption Chile has the least corruption, Mexico the highest. 

6 Education A well-educated population is an advantage. Argentina, Chile, Costa Rica and Panama score the highest. 

7 
% of MSW 
collected 

All countries collect between 80%-100% of Municipal Solid Waste, except Mexico and Panama with scores of 
60%-80%. The more MSW collected, the more volume is available for processing, the more economy of scale 

8 
% of waste 
recycled 

All countries are in the 5%-15% range, except Panama and Peru with 0%-5%. This is a clear indication of the stage 
the countries are in: recycling is still largely dominated by the informal sector. 

9 
% of MSW to 
landfills 

In Argentina, Colombia and Mexico 80%-100% of MSW ends up in landfills. In Ecuador, Panama and Peru it is 
40%-60%, but a lot tends to leak out of the system through illegal dumping, burning etc. In any case, the 
importance of landfilling as a final destination of waste in the target countries is abundantly clear. 

10 
Waste 
policies 

Chile and Colombia are the frontrunners, Panama is lagging behind. Enforcement of the rules is still weak in all 
countries. 

11 EPR systems 
Chile and Colombia are the frontrunners. These countries will need the infrastructure in terms of efficient waste 
logistics, transfer stations, sorting and recycling systems to make the EPR systems work. 

12 
Grid connec-
ted WtE 

Waste-to-Energy needs scale, so it is no wonder that this is not taking off in Costa Rica, Ecuador and Panama. In 
the other countries, developments in large scale WtE have not moved beyond studies yet. 

13 
Financing 
the system 

Colombia and Costa Rica are considered frontrunners, each in their own way. Colombia has an intricate system to 
determine municipal waste fees and has recently introduced a (small) landfill tax. In Costa Rica, the project team 
found that in some regions the waste system is actually well financed. 

14 
Information 
managemen
t 

Good information management is a solid foundation for a well-functioning waste/CE sector. For Dutch exporters, 
it is a compass they use to determine where to focus their efforts. Chile, Colombia and Peru score highest in this 
respect, but there is still ample scope for improvement in all countries. 

15 
Balanced 
actors 

Chile, Costa Rica and Ecuador score highest. The general picture is: the more developed the different players in 
the waste/CE sector are and the more they cooperate, the better the opportunities for waste/CE improvements. 

16 
Public 
awareness 

In Chile and Colombia, public awareness is considered most developed. This can be a driver for better waste/CE 
management and therefore additional business opportunities. 

17 
Private 
sector 

Chile is the most developed, followed by Colombia. The private sectors in these countries are ready to partner 
with foreign counterparts. 

18 
Circular 
economy 

Colombia and Chile are leading the pack, but it should be noted that the circular economy is still very much 
understood in the context of sustainable waste management. 

Table 5. Brief description of results for each Maturity Matrix indicator. 
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4. Conclusions 

The Maturity Matrix for Waste and Circular Economy has proven to be a most valuable tool to evaluate the 
development stage of the waste and circular economy sector. In the context of this study, it has been applied 
to eight countries of Latin America, but it may equally be used in provinces, regions or large urban areas. It is 
considered especially useful in developing and emerging countries. For fully industrialized nations, the 
indicator scores may have to be adjusted to include more preventive approaches (such as eco-design, recycled 
content in new products, etc.) and circular R-strategies. It is important anyway to keep in mind that the 
indicators and the scores will change over time as the waste/CE sector develops globally. 

In the process of jointly scoring the indicators for eight countries of Latin America, the project team noticed 
that the Maturity Matrix is the perfect tool to have a profound, well-structured and inspiring discussion on the 
state of play of the waste/CE sector in a particular country. ISWA members in any developing or emerging 
country are invited to do the exercise themselves and share the results with the author. In the future, we may 
even build a web tool for scoring the Matrix. The result would be a very broad and well-structured overview 
of the State of Play of waste management and circular economy in a large part of the world. Such overview 
would be invaluable for targeted actions to improve the situation where problems are most urgent, using best 
practices in one country to support another. 
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