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Introduction
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Portfolio Analysis
Indicators relevant to the three SDGs constitute the evaluation criteria of
the PA:

1)Maximisation of GHG emission reductions

2)Maximisation of energy access tier change
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Confirmation of SSP robustness
We select two optimal portfolios for each of the six Pareto curves of Figure 5,
one with a higher robustness score and one with a lower robustness score.
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The alternative options are the six technological pathways. T of SDGs performances between the SSPs are smaller in case of a more robust
The PA model is examined under two different budget constraints: a strict Avoided GHG emissions (Mt CO2-eq) BN portfolio.

one with a low budget, and a higher one.

Uncertainty
Deterministic uncertainty: The resulting optimal portfolios are compared
across the policy and SSP scenarios.

Stochastic uncertainty: Incorporated into the model by running a Monte
Carlo simulation.

A mean socioeconomic scenario is also introduced and stress-tested
against uncertainty (in terms of an ‘SSP-robustness’ score).
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Figure 3: Technology subsidy portfolios for a "high” budget that are Pareto-optimal in
terms of simultaneously avoiding GHG emissions, premature deaths and improving
energy access for the baseline scenario and per SSP in 2020, 2030 and 2040. Size of
dots (llustrates robustness against stochastic modelling parameters uncertainty.

In the majority of the scenarios we can confirm a smaller output range
between SSPs, if a portfolio with a higher robustness score is chosen.

The range in outcomes decreases by up to 16% for the baseline scenario in
2020.

Table 2: Decrease in GCAM output ranges between SSPs for each of the three SDGs

and policy scenarios in the “low” budget case when selecting a portfolio of higher

robustness score.
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o SSP 2 can prove more progress-friendly in achieving the three SDGs in
the short-term
o In the medium- and long-term, SSP 3 leads to better results for the
energy access and health criteria
e In the land policy scenario:
o The energy access and premature mortality levels are higher for SSP 3
o SSP 2 outperforms the other pathways in reducing GHG emissions
o SSP 5 features the lowest contribution to the optimisation objectives in
both the baseline and the land policy scenario.
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Figure 1: Technology subsidy portfolios for a “low"” budget that are Pareto-optimal in
terms of simultaneously avoiding GHG emissions, premature deaths and improving
energy access for the baseline scenario and per SSP in 2020, 2030 and 2040. Size of
dots (llustrates robustness against stochastic modelling parameters uncertainty.
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Figure 4: Technology subsidy portfolios for a “high” budget that are Pareto-optimal in
terms of simultaneously avoiding GHG emissions, premature deaths and improving
energy access for the land policy scenario and per SSP in 2020, 2030 and 2040. Size
of dots illustrates robustness against stochastic modelling parameters uncertainty.
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Figure 5: Technology subsidy portfolios for a “low” budget that are Pareto-optimal in
terms of simultaneously avoiding GHG emissions, premature deaths and improving
energy access for the baseline and land policy scenarios in 2020, 2030 and 2040. Size
of dots illustrates robustness against SSP uncertainty.
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Notes

e Results for 2020, 2030 and 2040 come from the same scenarios in GCAM,
just at another time step. Therefore, subsidies applied in 2020 might
somewhat affect the outcomes in 2030, for example in the case of
subsidising PV systems which have a lifespan of 30 years (although costs
and thus subsidies are annualised).

e We also see a temporal correlation effect with forest resources: by
subsidising technologies that avoid the use of fuelwood or by applying a
land policy in 2030, the available "unsustainable fuelwood" resources in
2040 increase, as this is seen an exhaustible stock—everything not
consumed in one year, is available to consume at a later year.

e This is specifically the reason why the results in the baseline case are worse
in 2040: as fuelwood is getting scarce, consumers will switch to other (and
usually cleaner) alternatives, even without subsidies. Therefore, the impact
of subsidies is lower, as they essentially represent a "waste" of money on
subsidising for example LPG, while many households would have been
using LPG anyway (but now it is simply cheaper for them).
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