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Course description

This course is designed to provide an understanding of the application of economic and financial
concepts, theories, frameworks, tools and quantitative methods in analyzing the energy
sector and energy policies. In this course students will be equipped with the skill sets to apply
economic thinking, economic tools and frameworks and use empirical data for economic analysis
of energy sector. It is designed in a manner to trigger students’ mind to think about complex
developmental issues through the energy lens.

Course objectives-
= To offer a broad overview and critical understanding of the economics of energy and energy
finance.
= To equip students with the knowledge and skill set of various energy, financial and
investment models and frameworks.
= To provide students hands-on experience in using various tools to estimate, assess the energy
sector and energy projects.

Course content

Modul | Topic L T[] P
e

| Basics of energy 6 00
Energy as a system, History of energy use, Nexus between energy and
economic growth, Energy and environmental linkages, Global energy and
climate policy, Energy as a resource: classification, units/measurement,
accounting frameworks, stock and flow, Distinction between primary
energy and secondary energy, Concept of energy balance, Energy services
and energy demand, Energy versus power, Energy conversions, Concepts
of energy efficiency and energy intensity

] Economics of energy demand 6 20
Theoretical background of energy demand, Derived energy demand,
Energy demand at aggregated level and sectoral demand of energy,
Energy demand models and tools. Energy demand management, Demand
Side Management (DSM) tools, techniques and approaches, Load
management, Load factor and load curves, Dynamics of load under
renewable energy penetration, Energy efficiency and energy demand,
Time of day, seasonal, and block pricing approaches to energy demand
management, Energy demand scenario in India, DSM approaches in India,
Case studies from India, Business models around energy demand such as
agri-photovoltaic and changing energy demand, Energy demand from
emerging sectors such as electric vehicles and green hydrogen, Energy
demand In the context of energy storage systems

I Economics of energy supply 6 210
Economic theories and principles of depletable resources including critical
minerals, Economics of fossil fuel supply such as oil, gas and other
sources, Economics of power generation — both renewable and non-
renewable, Economics of supply of energy from new sources such as off-
shore wind energy, floating solar Economics of hydrocarbon exploration
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such as shale gas, Economics of coal bed methane, Grid-scale and
decentralized renewable energy (DRE) supply systems, Regional
integration issues, Business models around DRE, Power procurement
theories, models and approaches , Examples and case studies from India

Energy market and pricing

Structure of various energy markets, changing dynamics of energy
markets, different pricing principles, average and marginal cost pricing,
peak load pricing, Ramsey pricing, Seasonal and sectoral pricing,
Regulated versus market pricing models, Pricing under competition:
theories and practice , Spot versus futures markets in energy, Price
discovery of renewables through auctions, Price discovery through
trading, Competitive bidding for renewable energy, Pricing under energy
taxes and subsidies, Categories of tariffs, Energy pricing under carbon
constrained energy systems, Pricing in globally traded energy forms such
as crude oil, LNG, and coal, Examples and case studies of energy market
and price discovery in India

Energy finance and investment ) )

Investment needs and requirements, Theories of energy finance, Source of
energy financing, Ener )éprOJect financing, Discounted cash flow
analysis, Estimating Net Present Value (NPV), Estimating cost of capital,
Financing of renewable energy, Renewable policy instruments and
institutions for renewable energy Energy and climate finance, Energy
transition financing, Financial risk management for energy projects, Clean
tech venture capital financing, Crowd funding for clean tech projects,
Carbon market as an instrument of climate finance

VI

Energy for sustainable development
SDGs and NDCs and their implications for energy sector, Energy access
issues, Tiered approach to energy access, Energy poverty, vulnerability,
deprivation, Multl-dlmensm_nal_energy poverty (MEPI), Energy and
productive use of energy, Distributed renewable energy (DRE) systems
/Off-grid energy systems and productive use of energy, Energy for the
agriculture sector, Energy for the industry sector, Energy and inequality
issues, Energ secung/ and security indicators, Geopolitical issues around
supply of and demand for energy, Energy and International trading, Issues
around energy transition and transformation, Transition in HH demand
from dirty to clean fuels, Just energy transition issues, Sectoral integration
and energty transition, Energy transition and WEF nexus, Energy in the
urban sector, Energy reform considerations, Political economy dimensions
of energy systems and structures, Energy and the low carbon pathways,
Environmental impacts of different energy sources, Socio-economic
impacts of emerging energy technologies and systems such as green
Eydrogen,_large-sca e RE, battery storage systems, electric vehicles,

ritical minerals and developmental issues

VI

Energy laws, policies, regulation and governance in India
Constitutional position of energy, energy and federal structure,
institutional and governance structure o energx in India, Umbrella
policies around energy and climate change such as NAPCC cross-cutting
policies around energy and other sectors, energy sub-sector policies such
as laws, and policies for coal, oil and %as and renewable energy, nuclear.
Incentives, disincentives, constraints, business environment provided by
the policies and regulations
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Evaluation criteria:
o Minor 1: Seminal paper presentation and discussion (individual/Group presentations by
students): 25 %
o Minor 2: Case study analysis (individual/Group submissions by students): 25 %
o Major Test (written): 50 %

Learning outcomes
By the end of the course, students would be able to;

Understand and appreciate the concepts, theories, principles and practices of energy
economics, policy and finance (Minor Test 1 and Major Test 3)

Develop abilities to understand and assess various energy investment models and business
models and apply them in real life situations. (All the evaluation criteria)

Develop analytical abilities to connect various energy economics and finance concepts,
approaches and frameworks and critically analyze them (All the evaluation criteria)

Build skill sets in analyzing energy projects and their operational elements (All the
evaluation criteria)

Pedagogical approach
The course will be delivered through a mix of classroom lectures, discussions, classroom exercises
and assignments and case studies discussion and presentation.

Course Reading Materials
Suggested core readings:

1. Subhes C. Bhattacharyya, Energy Economics: Concepts, Issues, Markets and Governance,
Springer, London, 2011.
F.E. Banks, Energy Economics: A Modern Introduction, Springer Verlag, New York, 2012
Peter M. Schwarz, Energy Economics, Routledge Publication, 2022
J.M. Griffin, and H.B. Steele, Energy Economics and Policy, Academic Press,1985
Hunt, Lester C., and Joanne Evans, eds. International handbook on the economics ofenergy.
Edward Elgar Publishing, 2011. (EEP)
Betty J. Simkins and Russel E. Simkins, Energy Finance and Economics: Analysis and
Valuation, Risk Management, and the Future of Energy, John Wiley & Sons, Hoboken, NJ
2013.
7. P.Deo and S.K Chatterjee, Renewable energy in India, Sage Publications, 2021
8. A. Kumar and S.K. Chatterjee, Electricity Sector in India: Policy and Regulation, Oxford
University Press, 2012
9. Kandpal T.C. & Garg, H.P., Financial Evaluation of Renewable Energy Technologies,
Macmillan India, 2003
10. D. Yergin, The Prize: The Epic Quest for Oil, Money and Power, Simon and Schuster, 1991
Additional readings
1. Carol A. Dahl, International Energy Markets: Understanding
Pricing, Policies, andProfits, Tulsa: Pennwell, 2004.
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Journals/Magazines to be referred.
Energy Policy

Energy for Sustainable Development
Renewable and Sustainable Energy Reviews
Energy Economics

The Energy Journal

Energy

Energy Research and Social Science
The Economist




Other readings

Reports by IEA, IRENA, UNFCCC, World Bank, ADB

Energy Statistics and Reports by various Indian Ministries and Departments such
as MNRE, MoEFCC, MoP, MoPNG, MoC, DST

Reports published by State Energy Departments,

Reports published by CEA, NITI Aayog, FoRs

Regulations and Discussion Papers published by CERC and SERCs

Other emerging policies around energy and climate change

Additional information
Students should be sincere and regular in classes

Student responsibilities _ _
Attendance: At-least 75% attendance will be necessary to be able to appear for the final exam

Course reviewers:

Prof. Subhes Bhattacharyya, Professor of Energy Economics and Policy, DMU, UK
Prof. Tapan Sarkar, Professor of Finance, University of Southern Queensland, Australia
Prof. Peter Morgan, Senior Consulting Economist and Advisor to the Dean, ADBI, Japan
Prof. Young Ho Chang, School of Business, Singapore University, Singapore

Prof. Badri Narayan Rath, IIT Hyderbad, India

Prof. Saudamini Das, Professor, Institute of Economic Growth, Delhi

Prof. Debajit Palit, Professor of Energy Economics and Policy, NTPC School of Business, India
Dr Kaushik Deb, Colombia University, USA

Dr Dil Rahut, Vice Chair of Research, ADBI, Japan

Dr Dina Azhgaliyeva, Senior Research Fellow, ADBI, Japan

Dr Sandeep Pai, Research Director, Swaniti, India

Dr Shyamasree Dasgupta, Associate Professor, 11T, Mandi

The course outline is prepared by Gopal K. Sarangi.



