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Decision Science

Decision Science is the collection of
qguantitative techniques used to inform
decision-making at the individual and
population levels.

Disciplines involved: risk analysis, cost-
benefit and cost-effectiveness analysis,
optimization / simulation modelling, and
behavioral decision theory,
microeconomics,  statistical  analysis,
cognitive and social psychology, and
computer and data science, ...

*'*'** Funded by
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Operations research (a  field of
mathematics) focuses on  practical
applications, it overlaps with other

disciplines including industrial engineering
and operations management.

Normative models advise people about
how they should make “choices”, or
descriptive models, portraying how they
actually make “choices”.
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What the problem or issue is?

m Coal

B Renewables

I Natural gas

Refineries

Fuel Oil
Power

LPG

Gasoline

1 Diesel Oif

pav]

m Other OilProd

Ind-Cement
Ing-Others m

Commercial

Residential I

Losses W

Other final

Electricity [ Others

Tra-Road&Rail

Ind-BauxiteAlumina

Tra-Ship&Avio B

Miscellaneous

Dominance of oil products in the
system

Key Issues Possible Actions

Diversification of the mix

Import dependency (primary and
secondary commodities)

Reduction of (financial and supply)
exposure

Low share of renewable energy in the
total primary energy  supply
(contribution of renewable energy in
electricity generation accounts for
around 10%)

Exploitation of domestic renewable
resources

Transport and Industry are the major
sectors of energy consumption

Sectoral transformations and
advanced technologies

Significant electricity T&D losses
(even greater than the electricity
household consumption)

Refurbishment of the network and
decentralised generation

Use of solid biomass for cooking
(charcoal stoves)

Ensuring affordable and sustainable
energy for all and improving air
quality
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Example: Sankey diagram — 2019 (ktoe) - Example

Table 2.1 - Targets for coal production in Tajikistan until 2040 (compilation of data from various _ ) Domestic Gas Supply by Source in Tajikistan, 1990-2022
strategic documents) and actual coal production in 2015 and 2020, million tonnes Total generation, import/export (GWh) - 2022
1.8
Source 2015 2020 2025 2030 2040 2000
1.6
National Development Strategy of the Republic of Tajikistan, 10 41 69 104 )
Industrial Scenario, 2016 (fact) (target) (target) (target) 1500 14
National Development Strategy of the Republic of Tajikistan, 10 5.3 103 15.1 ) 12
Industrial-Innovative Scenario, 2016 (fact) (target) (target) (target) 1000 § 1
104 150 0.8

Concept for the development of the coal industry, 2019
(target) (target) 500

0.6
Accelerated Industrialisation Programme of the Republic of 2 24 04
Tajikistan 2020-2025, 2020 (target) (target) 0 ’
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Figure 3: GHG Emissions of the Republic of Tajikistan by scenario

Socio-economic drivers (index)
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Issue: gap between
“theory and practice”

Goal: to share some elements/experience
for your further consideration and
discussion

Message: No (standard/unique)
methodology for developing model-based
scenarios BUT
some “weak” practices

Funded by
the European Union

Engagement

Lack of
transparency

No

No Co-
creation

Over-
expectation

Lack of / mis-

understanding

Over-
simplification

... and many others...
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Model-based decision support

What we do

Knowledge pEsSiiss
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Modelling in policy development — Keyword: integration

Why do DM need/use models?

- To capture and interpret the complexity of the real world in e B
an understandable (useful for specific scope) form HEIEE

- To organise large amount of data and information
(evidence-based and data-based decision making) in a g e
structured manner. T e e model

- To (collectively) explore different assumptions and options

under the same (consistent) framework/structure and trade-
offs.

ii) translation into

v) evidence-based
decision making and
, : design of policy
/ instruments

iii) scenario analysis
with the use of the
quantitative model

/4 iv) assessment of
/ results, findings and
impacts
Reference (2050) Alternative -1 (2050) Alternative - 2 (2050)

Multiple explorations: learning by exploring / learning by
comparing

a “robust” strategy

Funded by \ S CC
the European Union LE A




Model-based energy-climate scenarios

Alt1-V1
Alt1 < Energy scenarios serve as points of comparison

Alt1-V2 to evaluate sensitivities and multiple outcomes.

En

 Integrated analysis: based on a holistic approach which addresses simultaneously as many perspectives or
dimensions of the energy and climate dynamics as possible, and takes into account the cross-cutting nature
and interactions between those dimensions.

Multiple explorations: learning by exploring /
learning by comparing

In the context of this analysis we may refer more particularly to the five dimensions of the Energy Union
(Decarbonisation, Energy efficiency, Energy security, Internal energy market, Research, innovation and

competitiveness).

Funded by )SECCA

the European Union




Energy system modelling — Iterative process
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Not just about modelling

Integrated energy and climate analysis Co-evaluation of the needs / priorities in the
framework of this technical assistance
- Data analysis and statistics (at country- and regional-level)

- Technology assessment
- Economic analysis

- Policy design (and simulation)
- Analysis of findings, KPIs, and visualisation
- Uncertainty analysis

- Benchmark with other studies

SECCA outcomes

Funded by . \ SEC CA
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Modelling is not just about “modelling”

YP1
Data/Statistics
. . . (b‘alam‘:e,
There is a variety of ways, approaches, (modelling) hYPZ calibration) o1

. . . . Technology .
techniques to investigate the evolution of energy and databee Datarstatstcs
. . . . ! dri d
climate KPIs over time. But despite the differences, all rely s integration)

on a few fundamental basis and principles, like:

- understand and interpret the complexity of real-world

P2 Integrated YP1
Sys tems; Data/Statistics Er?ergy- scenario design
. . . (domestic Climate (poI|C|es,th
- collect, understand, organise and use data (quantitative resources and Modeling e etore and
and lyS (s ) ; potentiats and Analysis constraints)
- analyse policy instruments that turn the system towards
a desired state. YP2
Scenario design VR
(technical Extraction of
constraints and “insights”
“linking” with (analysis)

other tools) YP2

Extraction of
“insights” (data
handling)

Funded by S CC
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Modelling is not just about “modelling”

[ Energy security ]

Outputs from macro and haviour ] [ Existing poy{ ] Statistics
demand models \\ /
i Reports
Assumptions [\Constramts J opo
Demand Resources
projections =
Expert
knowledge
i Other energy
system models ]
Experts Technology
database
[ Stakeholder arios
| workshop
Literature P
review
[ Reference J Source: William Usher, 2010

Funded by
the European Union

NEB 202X

Basic  statistics (POP. #households,
vehicles fleet, physical production of key
industries)
Power plants
parameters)
Import and supply (coal, gas, oil products)
Service-specific indicators / KPls, in
residential, tertiary, transport, industry

(stock, key operation

Demand projections (Population
projections, Other drivers/projections to
be assumed)

Technology Database

® Potential of RES / reserves / minerals

© OECD/IEA 2012

® Policies and other factors 6SECCA
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commodities

Fossil fuel —+ Extraction Transformation ~
reseves -~
§CCS
Upstream
[ Trade ——
| ” cCs
Hydrogen
Reng.vable and Production
biomass Y
otential CCS/a
P Input energy Power plants R P A
forms to + P
generation Cogeneration J
luc
Auto production
+ Cogeneration
C
Industry ~ Agriculture Commercial Residential Transport
Tech. Tech., Tech, Tech. Tech.
Industry Agriculture Commercial Residential Transport
demands demands demands demands demands

Funded by
the European Union

Task: Translate a critical decision problem of your country into a RES scheme

©SECCA




Energy systems modelling: System # sum of the parts

\
B

System Analysis (Optimisation) Existing sector-specific analysis (highlighted)
Energy flows and energy-related emissions per Energy flows and emissions per each standalone sectoral
service/sector and for the whole system. Targets/measures level. No flows between/across sub-sectors.

can be analysed per service and/or sector and/or system.

Funded by \SEC CA
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The Policy Development/Delivery Cycle

» Monitor performance
indicators and expected
benefits

+ Evaluation and reporting,
e.g. GHGs, SDGs

» Undertake pilots and
collect good practice

« Benchmark against other

schemes
» Agree and put in place

delivery arrangements with

partners and regulators

* Put in place policy
monitoring, evaluation and
reporting mechanisms

Funded by

the European Union

4. Operate,
evaluate and
adapt

1. Understand
situa ion

and clesired
outcomes

3. Pregpare for
deliviery

* Do we really
understand what the
problem or issue is?

* Are you sure there is a
gap?

» What policy or evidence
is already out there and
what are other countries
doing?

2. Develop

and appraise
options

» Understand, quantify
and analyse impacts,
costs, risks and benefits
of policy options,
including on GHGs

» Address evidence gaps
and identify research and
analysis required

In order to be able to
properly assess and
evaluate these strategic
goals and move into the
policy-making process, the
DM must call on a variety of
skill sets and expertise.

Policy making needs input
from all analytical
professions (statisticians,
economists, operational and
social researchers),
engineers, technical energy
specialists and policy
advisers.

https://www.iea.org/reports/implementing-a-long-term-energy-policy-planning-process-for-azerbaijan-a-roadmap/key-elements-of-energy-policy-planning
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