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Capacity Development in System Dynamics
Modeling & Development of a Sustainable
Development Goals Model for Egypt

Concept Note
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1. Context

The Economic Governance Activity (EGA), 2 five-year activity (2020-2025) funded by the U.S.
Agency for Internationat Development (USAID) as part of the bilateral agreement between the

Government of Egypt (GoE) and the United States, is specifically providing support to the Institute of
National Planning (INP), a key public institution that supports planning and policymaking in ali
government institutions in Egypt. INP seeks to provide policymakers at the Ministry of Planning and
Economic Development (MoPED) and other related ministries with evidence-based policy alternatives
to enhance governance and achieve sustainable development outcomes through utilizing system
dynamics (SD) modeling methodology for policy analysis and forecasting at a national scale.

2. Overview

The project’s goal will be achieved through providing INP with the necessary knowledge and tools to
assess the potential benefits of proposed policies and strategies on the implementation of the SDGs in
Egypt using System Dynamics modeling and simulation. A System Dynamics-based macroeconomic

simulation model will be developed to analyze the achievement of Egypt's SDGs from social, econormic,
and environmental perspectives.

The scape of work includes the following deliverables:

1. Capacity development training on System Dynamics Modeling and the modeling tool (Stella
Architect).

2. System Dynamics model for Egypt's Sustainable Development Goals (SDGs) based on SD
- modeling methodology. - : :

Hands-on training on sector disaggregation/ integration into the model.
4. Publishing the SDG Model, model report, and model toolkit,

(O8]
.

3. Activities

The program we are proposing will be implemented in three phases. Phase I is focused on providing
capacity building for INP and will include synchronous and asynchronous trainings totaling 120 hours
of lectures, readings, and practical exercises. Phase 11 is sub-divided into three sub-phases and include
development of the SDG model for Egypt and further capacity building of 168 hours for INP in a
training workshop setting. Phase 111 will be dedicated to finalizing the model report and technical

documentation, development of the model toolkit, and the model user interface. The content of each
phase of the program is described befow.

3.1 Phases

In Table 1, the phases of the project are listed. The numbers in the left column match the number in the
Work Breakdown structure and the works time schedule of the Project Plan.
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Table 1. Project Phases

No. Phase Deseription

Inception: Inception meeting and inception report

2 |Phase I: Capacity development training on System Dynamics (SD) Modeling and Stella
Architect Modeling Software

Phase II: Development of Sustainable Development Goals (SDG) model for Egypt based on
SD modeling methodology

Collect international data source and any necessary
nationally sourced data; prepare mode! database for scenario
modeling

Adapt iSDG model to satisfy analytical requirements and

calibrate to country context to replicate historical data. It
includes:

*  Model Conceptualization Workshop

® Stakeholder engagement: workshops to discuss model
structure and interim feedback on results and reports from
stakeholders to improve outputs,

¢ Hands-on training on sectors disaggregation/ integration

Data Collection

Model Development

into Egypt SDG Model
5 Baseline scenario ¢ Develop baseline scenario to serve as business-as-usual
6 Scenario Development ® Develop policy scenario to simulate different assumptions
to 2050
7 |Phese III: Final Report| e Draft final report that synthesis outcomes of reports and key
Development messages, integrate stakeholders feedback

4. Methodology

The project activities will involve a suite of methodological approaches tailored to achieve the project
goals and satisfy deliverable requirements. At the center of these methods is the iSDG modelling and
scenario analysis. Each analytical activity, including the macro-economic, Green Jobs and Just
Transition, and cost benefits analysis, will performed according to specific system approaches utilizing
outputs from the model simulations. Additionally, interactions with stakeholders will be based on a
participatory approach, to ensure that results are relevant to national priorities and circumstances.

4.1 iSDG Model

The Integrated Sustainable Development (iSD) modelling framework, a too] already applied in more
than 20 countries to support national planning, offers a robust foundation for developing country-
specific models to analyze national development plans, as well as a country’s climate change, low-
carbon development, and green growth objectives, and to inform just transition strategies. The iSD
framework is used to develop the well-known and vetted iISDG® (Integrated Sustainable Development

3
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Goals) model, which is the foundation of the project methodology, as INP/DAI’s request is fo center
the analysis on SDG performance.

Examples of iSDG applications are described in Allen et al. (2019, 2021); Pedercini et al. (2019, 201 8)
and Collste et al. (2017). The model utif; zes the Systems Dynamics model ing methodology and includes
24 interacting sectors integrated across economic, social, and environmental dimensions (Table 5). The
iSDG provides broader, systemic insights than are possible with traditional econometric models by
including causality and feedback loops that interconnect economic, social, and environmental sectors.
The characteristics of the model enable the identification of policies cross-sectoral impacts, synergies

and dis-synergies. This makes the tool wel] suited to support integrated policy analysis for national
development planning.

Table 2. Overview of the Model Framework

Social Sectors Economic Sectors Environmental Sectors
1. Population 10. Primary Production 17. Land
2. Education t1. Firms 18, Soil
3. Health 12.GDP 19. Climate
4. Nutrition 13, Investment 20. Water
5. Buildings 1. Finance 21. Energy
6. Transport 14, Government 22. Material flows
7. Employment 3. Households 23. Emissions
8. Access to Basic Services 16. Balance of Payments 24, Oceans

The iSDG structure is used as a starting point, then structurally adapted and calibrated to the past data
of Egypt. Sector level disaggregation may also be implemented, but the detail of disaggregation is
largely dependent on the outcome of the planned stakeholder engagement sessions. Figure [
includes a diagrammatic representation of the iSDG model, including its network of feedback loops.
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Figure 1. iSD Top-level Model Framework

The model relies on a large set of data from international/domestic data sources in order to be calibrated
to the national context. These international data sources come from international organizations and
research institutions. If deemed a better representation of reality and if it is available, complete and
consistent, domestic dafa sources shall be used. Data is used to calibrate parameters to replicate
historical data through a partial calibration process. In this, small components of the mode are
parameterized to improve the accuracy of the calibration. Accuracy will be measured by standard
statistics of fit, such as: R-squared, RMSPE, and Theil Statistics (Sterman 1984, Theil 1966).

4.2 Scenario Development

Following calibration of the model to historical data, scenarios will be developed to assess their impact
on Egypt’s SDG performance. These will consist of a (1) Baseline scenario (BaU), a (2) Policy scenario
and the identification of SDG accelerators. For the Baseline scenario, before simulating projections into
the future, assumptions of critical exogenous variables are made according to expectations from now
and out to 2030. Exogenous variables are those that - while important for simulation results - the model
does not attempt to explain through a mathematical formulation. Assumpiions for those variables shall
include anticipated overall inflation, government expenditure by main account as a percent of GDP,

government revenues by account as a percent of GDP, as well as inputs from the IPCC SSPs such as
annual mean temperature change and annual mean waterfall.
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In the Baseline scenario, the anticipated government expenditure by main account and intervention
type are introduced as a percentage of GDP, and thus the absolute values in real terms will be
calculated based on the endogenously calculated GDP, This simulation will provide a base result to
measure the impact of any additional policy changes against,

The Policy scenario will be developed based on a set of policies derived from the anticipated national
vision and on the planned level of public resources assigned for achieving the Government objectives.
This will be implemented by adjusting both government expenditure and revenues (as % of GDP),
replicating the allocation of the expenditure by main account to intervention types. For example, the

main account of expenditure for energy, will then be partitioned to be allocated to the types of energy
capacity it is directed at, i.e.: solar, wind, hydro, nuclear, ete.

Once these scenarios have been generated, stakeholders will be consulted to discuss the results of the
scenarios and, depending on their feedback, scenario assumptions can be adjusted to more accurately
reflect expectations of the scenario inputs. These scenarios will then be used to measure the impact of
the policy decisions by calculating the delta between the policy scenario and the baseline scenario, as
seen in the equation below, where i is the variable and t is the time of the simulation.

Scenario Impact;, = Policy Scenario;, — Baseline;,

Finally, the SDG accelerators identification will be performed. The SDG accelerators are interventions

that can serve as leverage points to trigger improved performance across multiple SDG indicators. These
accelerators are identified by measuring:

SDG performance - overall and sectorial interventions’ SDG attainment
Intervention synergy - interventions that support or negate the effect of others
Drop out effect - dependencies between interventions on SDG attainment
ROI - improvement relative to expenditure allocation

P b

Based on the results of this analysis, the SDG accelerators will be identified, allowing a prioritization
of the different sectorial interventions for a more rational use of scarce monetary resources.

4.3 Capacity Development and Stakeholder Engagement

Stakeholders will be engaged through a series of onsite events, interim on-line meetings, and
opportunities for stakeholders to provide feedback on intermediate results and draft reports. A series

of Capacity Development sessions are also included as part of the services, to achieve a complete
model appropriation by their final users at INP,

The planned training and stakeholder interactions will include six main activities:

I. A Capacity Development online program spanning four weeks, with the main objective of
Introducing INP personnel to System Dynamics

2. A 10 days Capacity Development on site training program, on System Dynarics Modeling and
Modeling Tool (Stella Architect).

A Model conceptualization workshop of 3 days {Workshop1), foliowed by a 5 days hands-on
training. During the workshop, The INP shall engage with stakeholders to simulate the as-is
model, ascertain the model structure, discuss targets, choose respective policy interventions and

(¥ ]
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scenarios, and analyze results. During the hands-on training, INP team shall consider to further
disaggregate one/more of the predefined sectors provided that further analysis of this sector/s is
important for long-term planning and policy making specifically for the implementation of
Egypt’s Sustainable Development Goals (SDGs). The same applies in case INP team decide to
add a new sector/s to the analysis process. At the end of the training, sectors to be disaggregated
and modules to be added, shall have been clearly identified.

4. A 10 days hands-on training/workshop on model disaggregation/integration, where the modified

5. A BauU scenario presentation/workshop, where results of the baseline scenario are presented and
discussed. During this workshop, the policy scenario should be clearly defined in terms of budget
allocation per intervention, The duration shall be 3 days

6. A Policy scenario and SDG accelerator analysis presentation/workshop, where the policy

scenario simulation results shall be presented and compared to the baseline scenario. In the same

way, identified SDG accelerator interventions will be presented.

Additional to the in-country meetings and the listed training sessions, relevant stakeholders will
participate in rounds of review and feedback of scenario results and report drafts to provide context and
direction on the orientation of the work, as it evolves. These opportunities for stakeholders to contribute
and participate to the exercise are specified in the project timeline, and are included in the scenario
development, comparative analysis, and each reporting phase, This process will be critical to ensure
that relevant stakeholders are able 1o share critical information and knowledge required to make the
results as representative and useful as possible. Therefore, the identification of relevant stakeholder is
a key part of the process. A potential list of key
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