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1. •
E3ME Global Macro-Econometric Model
Lecturers: Hector Pollitt (Cambridge Econometrics), Soocheol Lee (Meijo University)
E3ME (the Energy-Environment-Economy Macro-Econometric model) is a macro-econometric input-output tool that is used for policy assessment, forecasting and research purposes. It was originally developed in Europe in the 1990s and has contributed to several high-profile policy assessments, including the recent macroeconomic assessment of the EU’s climate and energy targets for 2030.

The current version of E3ME is global and scope and a special version of the model, E3ME-Asia was developed to carry out more detailed policy assessment in East Asia. This workshop explains the basic model structure, including its post-Keynesian foundations and how it compares to the more common Computable General Equilibrium approach, energy-environment linkages and some example applications in Korea and East Asia.

The workshop draws heavily on the recent book Low Carbon, Sustainable Future in East Asia. Further information about E3ME, including the full technical manual, is available at the website www.e3me.com 

Topic 1: Introduction to E3ME – From input-output analysis to macroeconomic modelling

This session discusses the input-output core of E3ME and how it is developed to fit within a set of macro-econometric equations that determine final demands, prices and energy consumption. The model properties are compared to those of an environmentally extended MRIO.

Topic 2: Extending the basic framework to include innovation and technology transitions

The second session discusses some of the shortcomings of the macro-econometric approach and how these can be addressed through ‘bottom-up’, technology driven analysis, with a focus on nuclear and coal power in East Asia. Drawing on recently published research, it shows how the adoption and diffusion of new technologies affects the model results, and compares this to the more common optimisation approach.

Topic 3: The potential for Environmental Taxation Reform in East Asia

Many countries are now using market-based instruments to address rising emissions levels and other environmental damages. This session describes how tax reform in Korea and the East Asia region could promote green growth across the region.

Topic 4: Using E3ME to model trade agreements

The final session considers the future economic and environmental impacts of trade agreements in East Asia, including the impacts of the TTP. It shows how the E3ME model could be applied and the differences between the E3ME approach and the standard CGE models that are used.


2. •
Construction of OECD Inter-country Input-Output (ICIO) Database
Lecturers: Norihiko Yamano, Colin Webb and Kirsten Wiebe
Session 1: Introduction.

Economic analyses using an inter-country Input-Output system. what, why and how?

Structure and special features of OECD’s ICIO – format of target tables

Session 2: Understanding the components of ICIO

Outline of how OECD ICIO tables are constructed – national data requirements for inclusion.

Compilation of data from national and international sources: National Accounts, Input-Output and Supply–Use tables and trade statistics

Session 3: Balancing techniques and challenges

National SUTs and IOs

Bilateral trade flows:  a) goods  b) services

Firm heterogeneity within an industry in an economy

Session 4: Applications and Summary

Trade in Value Added (TiVA) indicators: definitions, numerical examples and interpretation

Jobs and skills embodied in foreign final demand

CO2 emissions embodied in foreign final demand and exported products

Summary

Notes

Basic understanding of economic databases e.g. National Accounts, Input-Output and Trade statistics.

Related websites, database screenshot and programming codes will be introduced, but laptop PC and mobile network access are not required

Attendees are encouraged to browse the suggested references and download and review the database, http://oe.cd/icio,  before the course.

Suggested references:

OECD-WTO TiVA http://oe.cd/tiva , OECD CO2 embodied in trade http://oe.cd/io-co2 
World Input-Output Database http://www.wiod.org/new_site/home.htm 
EORA MRIO database http://www.worldmrio.com/ 
IDE JETRO Asian International IO http://www.ide.go.jp/English/Publish/Books/Io/index.html 
Isard et al. 1998 Methods of Interregional and Regional Analysis, Ashgate Publishing.

Related national data repository:

OECD Bilateral Trade by Industry and End-use (BTDIXE) http://oe.cd/btd
OECD Input-Output tables http://oe.cd/i-o 
UNSD https://data.un.org/Default.aspx 
Eurostat Supply, Use and Input-Output tables: http://ec.europa.eu/eurostat/web/esa-supply-use-input-tables
3. •
Dynamic IO analysis
Lecturer: Bert Steenge
In this class we pay attention to dynamic Leontief models, where the term “dynamic” refers to the presence of a capital stock matrix in the basic equations. The story of the model is a curious one. After initial great expectations, it has more or less disappeared as a tool of economic analy-sis, the main reason being its inability to deliver acceptable projections for its core variables. This is a great pity, because it means that at present we have no generally accepted context for incorporating stock requirements in (more or less) standard input-output models.  

Here we would like to revive the discussion, where we use the well-known forward-looking var-iant as an instrument for illustrating the model’s problems. We shall review the history of this particular variant in relation to other variants that have been proposed to address particular prob-lems. We shall meet concepts like causal indeterminacy and the dual instability in the price-quantity relation. Hereafter we shall discuss alternative proposals such as the LSD (Leontief-Szyld-Duchin) model which produces non-negative outcomes.  

In the last part of the class we shall present an alternative interpretation of the model’s problems. Hereby we shall pay in particular attention to strategies available for the parties concerned (poli-ticians, consumers, investors, etc.) to let the economy expand along well-specified growth paths by way of a well-designed distribution of income policy. We discuss conditions under which this is or isn’t a realistic possibility. A number of numerical examples will be included to illus-trate the various critical points. Suggested literature is given below. 

References

Duchin, F. and D. Szyld, 1985, A Dynamic Input-Output Model with Assured Positive Output, Metroeconomica, 37, 269-282. 

Jorgenson, D.,  A Dual Stability Theorem, Econometrica, 28, 1960.

Leontief, W., 1970, The Dynamic Inverse. In: Anne P. Carter and Andrew Brody, eds., Contri-butions to Input-Output Analysis, Amsterdam, North-Holland. 

Solow, R.M., 1959, Competitive Valuation in a Dynamic Input-Output System, Econometrica, 27, 30-53.

Steenge, A.E., 1978, On Two Types of Stability in the Dynamic Leontief Model, Economics Letters, 1, 105-109.  

Steenge, A.E., 1990, On the complete instability of empirically implemented Dynamic Leontief models, Economic Systems Research, vol. 2(1), 3-16.

Steenge, A. E. & Serrano, M., 2012, Income distributions in input-output models, Economic Systems Research. 24(4), 391-412. 

Tsukui, J., 1968, Application of a Turnpike Theorem to Planning for Efficient Accumulation: An Example for Japan, Econometrica, 36(1), 172-186. 

Wurtele, Z.S., 1959, A Note on Some Stability Properties of Leontief’s Dynamic Models, Econ-ometrica, 27.





4. •
Structural Decomposition Analysis
Lecturer: Bart Los and Erik Dietzenbacher
Objective:

What part of the growth in global greenhouse gas emissions can be attributed to changes in emission coefficients, what part is due to changes in the world production structure and how much of it is due to increases in consumption and investment levels? Structural Decomposition Analysis is a tool to quantify the contributions of changes in exogenous determinants to the actual change in an endogenous variable like global greenhouse gas emissions. In this module, the basics of the method will be taught first. Next, a number of solutions to practical issues will pass in review and theoretical issues will be discussed. The participants will work on two empirical applications (based on data from the World Input-Output Database) to obtain some hands-on experience. 

Set-up:

The module will be taught in four blocks of 1.5 hours each.

Block 1: An Introduction into Structural Decomposition Analysis (lecture)  

Block 2: Accounting for Changes in National Employment (computer practical)

Block 3: Theoretical Considerations and Extensions (lecture)

Block 4: Accounting for Changes in the Global Emissions over GDP Ratio (computer practical)  

Course material:

· Dietzenbacher, Erik and Bart Los (1998), “Structural Decomposition Techniques: Sense and Sensitivity”, Economic Systems Research, 10, 307-323.

· Dietzenbacher, Erik and Bart Los (2000), “Structural Decomposition Analyses with Dependent Determinants”, Economic Systems Research, 12, 497-514;

· Feng, Kuishuang, Steven J. Davis, Laixiang Sun and Klaus Hubacek (2015), “Drivers of the US CO2 emissions 1997–2013”, Nature Communications, 6, article number 7714.

· Los, Bart (2015), A Concise Manual for Matlab, University of Groningen.

· Okuyama, Yasuhide (2015), “How Shaky was the Regional Economy after the 1995 Kobe Earthquake? A Multiplicative Decomposition Analysis of Disaster Impact”, Annals of Regional Science, 55, 289-312. 

· Rose, Adam  and Stephen Casler (1996), “Input-Output Structural Decomposition Analysis: A Critical Appraisal”, Economic Systems Research, 8, 33-62.

Participants are expected to bring their own laptops with Matlab installed (or with access to Matlab at their home institution). If this is impossible, participants can use Scilab. Such students should contact Bart Los (b.los@rug.nl) at least two weeks before the module will be taught, to discuss issues regarding compatibility between their hardware and the Scilab software. 

It is essential that the participants have access to laptops installed with Matlab for this course.

5. •
Environmental impacts of consumption-based policies
Lecturers: Richard Wood
Environmental footprints and consumption-based policies

Environmental footprints, based on consumption-based accounting, have emerged as a useful concept to quantify the environmental impacts of various types of consumption. Such approaches allow individuals, populations and other entities to consider their individual or collective consumption, and to analyse which items of consumption embody the most environmental impact. The publication of footprint results by type of good or service can help consumers to ‘green’ their consumption through shifts in the level and composition of their consumption ADDIN EN.CITE <EndNote><Cite><Author>Gardner</Author><Year>2008</Year><RecNum>8609</RecNum><DisplayText><style face="superscript">1, 3</style></DisplayText><record><rec-number>8609</rec-number><foreign-keys><key app="EN" db-id="5vfrx5v5t2es0qe2vdkxdxwlrx2ztr9saawe" timestamp="1435650750">8609</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Gardner, G. T.</author><author>Stern, P. C.</author></authors></contributors><titles><title>The short list - The most effective actions US households can take to curb climate change</title><secondary-title>Environment</secondary-title></titles><periodical><full-title>Environment</full-title></periodical><pages>12-24</pages><volume>50</volume><number>5</number><dates><year>2008</year><pub-dates><date>Sep-Oct</date></pub-dates></dates><isbn>0013-9157</isbn><accession-num>ISI:000259044700004</accession-num><urls><related-urls><url>&lt;Go to ISI&gt;://000259044700004</url></related-urls></urls></record></Cite><Cite><Author>Girod</Author><Year>2014</Year><RecNum>8613</RecNum><record><rec-number>8613</rec-number><foreign-keys><key app="EN" db-id="5vfrx5v5t2es0qe2vdkxdxwlrx2ztr9saawe" timestamp="1435650751">8613</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Girod, Bastien</author><author>Vuuren, Detlef Peter van</author><author>Hertwich, Edgar G.</author></authors></contributors><titles><title>Climate policy through changing consumption choices: Options and obstacles for reducing GHG emissions</title><secondary-title>Global Environmental Change</secondary-title></titles><periodical><full-title>Global Environmental Change</full-title><abbr-1>Global Environ. Change</abbr-1></periodical><pages>5–15</pages><volume>25</volume><dates><year>2014</year></dates><urls><related-urls><url>http://dx.doi.org/10.1016/j.gloenvcha.2014.01.004</url></related-urls></urls></record></Cite></EndNote>. 
Input-output analysis has been used extensively in the calculation of national and even product level environmental footprints in recent years, with the advantage that a top-down perspective ensures full coverage of environmental pressure, and that with the advent of global multi-regional input-output (MRIO) tables, international trade is considered.

In this workshop, the concept of environmental footprints is re-introduced as per earlier ISIOA, and extended with a focus on making consumption based policy assessments.  The students will work with a real MRIO database (EXIOBASE1) and work through both basic IO analysis, and the application to consumption based policies. Laptops with Matlab installed is preferred, although contact may be made before the course for alternate arrangements.
Session 1 – Introduction to Environmental footprints with multi-regional input-output (MRIO) analysis
· Understand the basic elements of MRIO tables.

· Calculate and apply the Leontief inverse together with sectorial emissions data to obtain life-cycle emissions of products and an arbitrary unit of consumption
· Understand how direct household emissions are treated in IO models
· Understand how to conduct a contribution analysis and how structural path analysis works

Session 2 – Modelling consumption based policies in a static/counterfactual IO framework

· Understand how to perform an impact assessment and the use of multipliers in consumption-based modelling

· Breaking down the supply-chain: a look at technical coefficients and how consumption based policies may alter production functions.

· Understand the types of policies that can be modelled using an IO framework

· Understand the strengths and limitations of static/counterfactual IO assessments to other methods

· Understand the links from IO to macro-economic models.
Session 3 – Hands on modelling of consumption based policies

· Formulate a number of consumption based policies relevant for investigation using IO analysis
· Understand the concept of uptake rate. 
· Analyse the impact of a number of consumption based policies.
Session 4 – Concept of consumer rebound
· Understand the concept of direct, indirect and economy-wide rebound.

· Understand how to model the indirect rebound with IO analysis

· Understand the differences between models using average and marginal consumption 

· Calculate potential consumer rebounds of consumption based policies

1 Wood, Richard; Stadler, Konstantin; Bulavskaya, Tatyana; Lutter, Stephan; Giljum, Stefan; de Koning, Arjan; Kuenen, Jeroen; Schutz, Helmut; Acosta-Fernandez, Jose; Usubiaga, Arkaitz; Silva Simas, Moana; Ivanova, Olga; Weinzettel, Jan; Schmidt, Jannick H.; Merciai, Stefano; Tukker, Arnold. (2015) Global Sustainability Accounting - Developing EXIOBASE for Multi-Regional Footprint Analysis. Sustainability. vol. 7 (1).
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