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CONTEXT 

 Green economic growth led by 

technological solutions is often mentioned 

as a solution for mitigating plastic pollution. 

 However, economic growth (global GDP,  

Gross Domestic Product) appears to be in 

contradiction to planetary boundaries 

(Global ecological footprint).  
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Sources of data for the graph:  

- Global Footprint Network (2020). Country Trends.  https://data.footprintnetwork.org/#/countryTrends?type=earth&cn=5001 

- World Bank (2020). PIB ($ US constants de 2010). https://donnees.banquemondiale.org/indicator/NY.GDP.MKTP.KD   
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Linear regression:  Ecological footprint = f (LN (GDP)) 

LN (GDP) 

To maintain our current appetite for natural resources, 

we would need the equivalent of 1.7 Earths 

https://data.footprintnetwork.org/
https://data.footprintnetwork.org/
https://donnees.banquemondiale.org/indicator/NY.GDP.MKTP.KD
https://donnees.banquemondiale.org/indicator/NY.GDP.MKTP.KD


 Which non-technological solutions could reduce plastic 

contamination of the global ocean ? 

RESEARCH QUESTION 



 We answer that question by developing two 

worldwide socio-economic models, for 

forecasting inadequately managed plastic 

waste up to the year 2050 across 217 

countries and territories.  

METHOD 

More information available here 
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METHOD: MODEL EQUATIONS 

 Equation 1 : general equation merging Eq. 2., Eq. 3 (or Eq. 3bis)  and  population size 

Inadequately managed plastic waste   =   plastic waste per capita  x   inadequately managed waste %   x   population 
 

 Equation 2 : estimating plastic waste per capita 

ln(Plastic waste per capita)  =  α  +  β  ln(Qi)  +  γ  ln(Qi)
2  +  δ  Xi  +  εi 

 Equation 3 : estimating inadequately managed waste percentage (includes corruption control policy) 

 
 

 

 Equation 3bis : estimating inadequately managed waste percentage (includes education) 

  



METHOD: MODEL STRUCTURE 

In Equation 2 (plastic waste per capita) 

 We included the influence of: 

– Income per capita (GDP per capita in 

$/year) 

– Urbanisation (% of total population) 

– International tourism on small islands 

(dummy variable [0, 1]) 

– Market regulatory quality (percentile rank) 



METHOD: MODEL STRUCTURE 

In Equation 3 (inadequately managed waste %) 

 We included corruption control policies (estimate from -2.5 to +2.5) following Biswas 

et al. (2012) who demonstrated controlling corruption reduces polluting emissions 

(Candau and Dienesch, 2017; Biswas et al., 2012; Milfont and Markowitz, 2016; 

Damania et al., 2003). 

– Corruption = when the public power is used for private gain, including petty and 

grand forms of corruption and the State is captured by elites and private interests 

(definition from the World Bank). 

 



METHOD: MODEL STRUCTURE 

In Equation 3bis (inadequately managed waste %) 

 We included education (number of years spend at school per inhabitant) because: 

– making informed pro-environmental choices is difficult if one has no knowledge 

(Gifford and Nilsson, 2014; Vicente-Molina et al., 2013; Hidalgo-Ruz et al., 2018).  

– A minimum level of education is required to develop the ability to manage contrasting 

information, a skill that is central to ecological behaviors (Otto and Pensini, 2017). 



METHOD: MODEL STRUCTURE 

In Equation 3 and 3bis 

 We also included other explanatory variables : 

– GDP per capita (natural logarithm) 

– International tourism on small islands 

(dummy variable [0, 1]) 

– Geographical variables for Middle East and 

African countries, and Latin American 

countries (dummy variables [0, 1]) 



[…] […] […] 

    RESULTS BUSINESS-AS-USUAL SCENARIO (COUNTRY BY COUNTRY) 
 The top 43 countries generating the highest amounts of inadequately 

managed plastic waste in 2017 

 Estimations from Models 1 and 2 and comparison 

with observed data in 141 pays in 2011-2017.  



RESULTS: CONTROLLING CORRUPTION SCENARIO 

  In the top 43 countries discarding the highest amounts of inadequately managed plastic waste, 

corruption & lobby control policies are raised closer to the level of France and Estonia in 2017 

60% 

reduction 



RESULTS: EDUCATION SOLUTION SCENARIO 

  In the top 43 countries, the number of schooling years for indviduals ≥ 25 years old is increased 

to 12 years 

34% 

reduction 



CONCLUSION 

  Our model simulations show the growth of GDP 

per capita in the BAU scenario will not create 

sufficient investment capacity in waste treatment 

infrastructures to resolve plastic waste 

contamination of the ecosystems by 2050.  

 Non-technological solutions such as corruption & 

lobby control policies as well as education are able 

to reduce inadequately managed plastic waste. 

They must be part of implemented interventions. 



THANK  YOU  FOR  LISTENING 
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