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Background

 Partnership for Action on Green 
Economy (PAGE): Launched in 
2013 responding to the call of action 
at Rio+20 to support countries to 
shift to greener and more inclusive 
growth trajectories.

 Five UN organisations as 
members: Initially joined by ILO, UN 
Environment, UNIDO and UNITAR in 
2013 and UNDP in 2014. 

 PAGE inspires, informs and enables 
countries (11 PAGE countries) at 
various stages of policy 
development.

Source: PAGE website.
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PAGE and UN Environment

 UN Environment 

- Leads the Green Economy 
Initiative since 2008;

- Green Economy Report 
(GER) published in 2011;

- Supports Green Economy 
Policy Assessments (GEPAs)

- Provides tools and services 
related to green economy 
indicators, measurement 
frameworks, green economy 
assessment and 
methodology development, 
etc.

Source: UN Environment, 2018.
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National and sectoral GEPAs

 Countries conducted 
GEPAs

- S. Africa (2013)

- Kenya (2014)

- Rwanda (2014)

- Senegal (2014)

- Burkina Faso (2014)

- Uruguay (2015)

- Ghana (2015)

- Mauritius (2015)

- Mozambique (2016)

- Peru (2017)

- Mongolia (2017) Source: UN Environment, 2017.

Key sectors identified in the national GEPAs
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IGES contributions (2014-2017)
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T21 model for GEPAs: Benefits 
and limitations

 Threshold 21, a system 
dynamics model developed 
by the Millennium Institute. 

 T21 integrates economic, 
social, and environmental 
dimensions in the analysis. 

 Limitations

- Time: Mid-to-long term;

- National, sub-national and 
multi-national levels;

- Exogenous income 
distribution, missing main 
inter-sectoral linkages;

- Inconsistency with national 
accounts, etc.

Source: Millennium Institute.
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 PAGE technical workshop on improving the T21 Model 
(Sep. 2014).

 UN Environment initiated the IGEM project in Dec. 2014.

- Integrate three modelling techniques: SD model, 
CGE model and IO-SAM model;

- Combine the strengths of SD (modelling feedbacks 
of environmental and social sectors) and CGE 
(handling details across economic sectors);

- Established a team led by the UN Environment with 
modelling experts: Xin Zhou (IGES), Roy Boyd (Ohio 
University), Maria Eugenia Ibarrarán (Universidad 
Iberoamericana Puebla) and Steven Arquitt
(Millennium Institute). 

 Published a report “The Integrated Green Economy 
Modelling Framework” (PAGE, 2017).

Integrated Green Economy Modeling 
(IGEM) framework project
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The IGEM framework

Source: Created by authors (UNEP, 2017).
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“Greening” the models: Green IO-SAM model

 A green IO-SAM
- Distinguish green 

sectors and 
conventional 
sectors;

- Expanded green IO;

- Expanded green 
SAM;

- EGSS and sector 
classification;

- Spatial extensions 
using MRIO.

Source: Created by Zhou X. and adapted by authors (UNEP, 2017).
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Presenting green energy sectors in the IO table

Source: Zhou X. in PAGE report (2017).
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An example of linking a green IO/SAM with the CGE model

Source: Zhou X. in PAGE report (2017).
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“Greening” the models: Green CGE model

 “Greening” CGE

- Through the expanded green IO-SAM model;

- Through modifications to reflect using green technologies in the nesting structure.

Source: Ibarrarán et al (2015)
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“Greening” the models: Green SD model

Source: The Millennium Institute.
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Using the IGEM to model a carbon tax in Mexico

 Mexico

- The world’s 13th largest CO2 emitter

- Projected to be the 5th largest economy in 2050.

 Climate polices
- 1st developing country to pass CC legislation;

- Mitigation targets of 30% below BAU by 2020 and 50% below 
2020 by 2050; and 35% clean energy-based electricity by 2024;

- Submitted INDC in March 2015 targeting unconditional 
mitigation by 22% and conditional mitigation by 36% in 2030 
against the baseline in 2013;

- Introduced a carbon tax on fossil fuel use in 2014. 

- The approximate price of carbon was set at USD3.5/tCO2eq.
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Target-driven approach and model linkages
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Policy-driven approach and model linkages
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Carbon tax scenarios in the IGEM framework
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Results from the single CGE model

Scenario 1: Low carbon tax combined with an investment in clean energy (FBL)
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Results from the single CGE model

Scenario 2: High Carbon Tax combined with investment in Clean Energy (FBH)
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Results from the single SD model

Source: Millennium InstituteSimulation of carbon taxes on CO2eq emissions rebated to renewables 
(FBL/FBH compared to BAU)
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Results from the single SD model

Source: Millennium InstituteComparison of carbon tax with feebate and carbon tax with lump sum
rebate (FBL compared to RL and FBH compared to RH)
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Results from the IGEM
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Conclusions
 The IGEM framework offers two main added-values, i.e. 

“greening” conventional modelling tools; and  linking three models 
of IO-SAM, CGE and SD for better assessing the three 
dimensions of a green economy.

 The application of the IGEM framework highlights the importance 
of combining a carbon tax with policies which stimulate 
investments in the renewable energy sector and the importance 
of taking into account "hidden" benefits from reduced 
environmental impacts on welfare and productivity.

 IGEM by taking into account not only direct economic effects of a 
carbon tax, but also indirect ones, resulting from health and 
productivity improvements, induced by lower emissions, can 
depict a more complete picture of GE transition.

 Limited availability of data represented a challenge for "greening” 
the models (e.g. disaggregating of green sectors, regional 
disaggregation, etc.) as well as for capturing the spatial impacts 
associated with trade and investments.
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