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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection
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The data that support the findings of this study are available from the corresponding author upon reasonable request at Zenodo: https://doi.org/10.5281/
zenodo.6533977. The baseline population, labor, urbanization, and economic growth data of Egypt associated with the SSP-2 can be accessed from the
International Institute for Applied System Analysis (IIASA) database: https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=10. Egypt’s SAM can accessed
from: http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/130736. Crude oil price projections can be retrieved from: https://knoema.com/infographics/
yxptpab/crude-oil-price-forecast-2021-2022-and-long-term-to-2050. The GTAP-Power 10 database can be obtained from: https://www.gtap.agecon.purdue.edu/
resources/res_display.asp?RecordID=5938

No human participated in the experiments

No human participated in the experiments

No human participated in the experiments

No human participated in the experiments

This study introduces a national-scale design framework that can enable policymakers to sift through complex, multi-sector policy
spaces to identify efficient policy portfolios that balance economic, social, and environmental goals. The framework combines
economy-wide sustainability simulation and artificial intelligence-driven multiobjective, multi-SDG policy search and machine
learning. The framework can support multi-sector, multi-actor policy deliberation to screen efficient policy portfolios.

In our application of the framework on Egypt, we preformed 1.8 million simulations to cover the solution space and arrive at efficient
solutions.

The sampling procedure of the 1.8 million simulations (the values of the associated decision variables) was based on an iterative
process between the economy-wide simulation model and a multi-objective evolutionary algorithm. Through this iterative process
the multi-objective evolutionary algorithm intelligently learns and suggests new decision variables (or samples) that result in
improved performance. A total of 90 thousand iterations was performed for each of the examined integrated policy strategies. The
90 thousand limit was specified to ensure convergence in the solutions provided by the multi-objective evolutionary algorithm.

This study does not include collection and creation of primary data. All the data used are secondary data and have been obtained
from the following sources. The baseline population, labor, urbanization, and economic growth data of Egypt associated with the
SSP-2 can be accessed from the International Institute for Applied System Analysis (IIASA) database: https://tntcat.iiasa.ac.at/SspDb/
dsd?Action=htmlpage&page=10. Egypt’s SAM can accessed from: http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/130736.
Crude oil price projections can be retrieved from: https://knoema.com/infographics/yxptpab/crude-oil-price-forecast-2021-2022-
and-long-term-to-2050. The GTAP-Power 10 database can be obtained from: https://www.gtap.agecon.purdue.edu/resources/
res_display.asp?RecordID=5938

This study does not include collection of primary data. All the data used are secondary data and have been obtained from the sources
stated in the data availability statement.




