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1. Working with OECD’s ICIO 2018
Lecturers: Joaquim Guilhoto and Norihiko Yamano
Objective:
Around the time of the IIOA Conference in Juiz de Fora, Brazil, OECD will be releasing the 2018 version of the ICIO (Intercountry Input-Output Tables of the World) and TiVA (Trade in Value Added) Indicators databases. These new databases, based on SNA 2008 and ISIC 4 classification, are being updated to include more countries and sectors and to present results up to 2015.
This course will give the opportunity for the students to know about the structure and characteristics behind this database, allowing then to be able to work with these databases on their research, dissertations, thesis, papers, etc.
Session 1: Introduction.
Overview of the 2018 OECD’s ICIO and TiVA Indicators databases
· Structure and characteristics;
· Where to find and how to download
Session 2: Working with OECD’s ICIO
Based on section 1 above, this session will explain:
· How to work with the “R” and CSV files;
· How to export the data to Excel;
· How to work and treat two of the  important features of OECD’s ICIO:
· China and Mexico split;
· Final consumption expenditure of resident households abroad
Session 3: Working with OECD’s TiVA Indicators 
With more than 50 TiVA indicators made available by OECD, this section will go over them, by explaining:
· How they are estimated from ICIO;
· How they are interrelated and interconnected;
· How they can be interpreted and used.
Session 4: Extensions of ICIO 
While the first 3 sections were directly related to the understanding of the OECD databases structure, this section will explore further examples of the potentialities of this database, like applications to analysis of employment, carbon footprint, etc. This section will also give the students the opportunity to present they own research and to discuss how the OECD’s database can be used in it! 
Notes
· Basic knowledge of Interregional Input-Output Analysis
· Bring your own laptop (Windows/MacOS with 8GB+ memory recommended) 
Suggested references:
· http://oe.cd/tiva/ 
· Economic Systems Research, Volume 25, 2013 - Issue 1: Global Multiregional Input–Output Frameworks
· Miller R.E. and P.D. Blair (2009) Input-Output Analysis: Foundations and Extensions. Englewood Cliffs: Prentice-Hall.  
· Isard W et al. (1998) Methods of Interregional and Regional Analysis. Ashgate, Brookfield, VT
· Yamano, N. et al (2018) ICIO compilation. forthcoming 
· Webb, C.; Yamano, N.; Guilhoto, J.J.M. (2018) A Guide to OECD’s TiVA Indicators. 

2. Flow of Funds (FF) and Financial Social Accounting Matrices (FSAM)
Lecturers: Agustín Velázquez Afonso, Joint Research Centre, European Commission.

This training module is a simplified version of a complete course that provides a strong theoretical foundation and hands-on experience in building financial social accounting matrices (FSAM), SAM multiplier models, and their use in economic policy analysis. The original course also provides a thorough foundation in the System of National Accounts 2008.
The main objective is to enable participants of the module to obtain an introductory understanding of the importance of the different macroeconomics tools from the traditional input-output framework to the more complete financial social accounting framework.
The training module is divided in four blocks. The first, is an introduction to the system of national accounts and how the main inputs for building FSAM are produced. The second block analyses the content of the input-output tables in the FSAM framework and its set up for modeling. The third block considers the interpretation of the accounting multipliers and their use analyzing impact assessment. The final block deals with extensions and satellite accounts.    
This is a theoretical and practical module. For practical instrumentation, an excel training platform will be provided with all the exercises. Each block contains an introductory theory and different practices.
Block 1: National Accounting System
The National Statistical System
The macroeconomic accounting framework for policy modeling
System of National Accounts 2008
Supply and Use Table (SUT)
Integrated Economic Account (IEA)
Transaction Matrices (TM)
Flow of Funds (FF)
Input-Output Matrices (IOM)
Social accounting matrices (SAM)
Financial Social Accounting Matrix (FSAM)
Block 2: The input-output tables and the financial social accounting matrices
Input-output tables (IOT)
Financial Social Accounting Matrices (FSAM).
Definition of endogenous and exogenous variables.
Classical and non-classical models.
Block 3: Derivation of accounting multipliers.
Interpretation of multipliers.
Impact assessment using multiplier analysis.
Scenario building and single and multiple objective instruments.
Block 4. Extensions of the FSAM and satellite accounts
Extension of the social accounting framework to financial, demographic, social and environmental issues.
Focus on: Satellite Asset-Liability of Flow of Funds

3. An Introduction to Building Interindustry Macroeconomic Models Using Interdyme
Lecturer: Dr. Douglas S. Meade, Inforum, University of Maryland

Summary of the Training Session:
Interindustry Macroeconomic (IM) models contain a core input-output framework for output and price solution, and include econometric equations for final demand and value added vector elements, as well as calculating hours worked, labor productivity and employment by sector.  Unlike macro models, these build up the macroeconomic variables from the industry or commodity level, wherever this is feasible.  The Interdyme software and G7 have been developed by Inforum to offer a gentle and standardized introduction into the building of such models.  Tools are also provided that enable the generation of model code automatically, and flexible creation of descriptive tables and graphs.  This software is used by Inforum International partners to build models of many countries, including the USA, Germany, Japan and China.  We encourage new members from other countries to build similar models.  Such models also offer the possibility of linking the country into a dynamic bilateral world trade system.

Structure and Contents of the Course:

First Session: 1h 30m

Introduction to the G7 software.

Working with a small IO/Macro database for the U.S.

Running the provided model with alternative assumptions.

Second Session: 1h 30m

Estimation of some macroeconomic equations and identities.  Putting them into the model.

Making tables and graphs of results.

Third Session: 1h 30m

Estimation of sectoral equations: equipment investment.  

Labor income equations.

Fourth Session: 1h 30m

Government budget and tax rates.  

Wages and prices.

Where to learn more: Cooking with Interdyme.

Notes:  Bring your own laptop (sorry, the software only works under Windows).

Basic knowledge of input-output and national accounts is helpful.

Some experience with programming, though not absolutely necessary, is a plus.

Prior to the conference, a link will be provided for the course materials.  At the course, a free thumb drive will be provided with all that is required to run and develop the model.

Suggested References:
Clopper Almon, The Craft of Economic Modeling, (especially Chapter 17) at http://www.inforum.umd.edu/papers/publishedwork/books/craft_all_071617.pdf. 

Douglas Meade, “Cooking with Interdyme: International Cuisine”, at http://inforumweb.umd.edu/papers/conferences/2016/usa_meade_2016.pdf. 

Inforum Online Help Documentation (HTML), at http://www.inforum.umd.edu/papers/inforum/software/html/index.html. 

(In PDF), at http://www.inforum.umd.edu/papers/inforum/software/Help.pdf 

4. The How and Why of Subnational Multiregional Input-Output Accounting
Lecturers: Michael L. Lahr, Rutgers University, USA 
Johannes R. Többen, Norwegian University of Science and Technology
Objectives.
The main objective is to enable participants of the module to gain a basic understanding of strengths and benefits of subnational multiregional input-output (MRIO) tables as well as their weaknesses. The latter inform when such MRIO tables ought not to be used as official national tables are used. 
Motivation.
Input-output tables, including social accounting matrices that embed them, are a macroeconomic tool. In using them, we assume the economics fixed within them more or less represent well the entire economy that they have been designed to depict. At the same time we know
(1) interindustry linkages (and domestic value chains) of more open economies are smaller,
(2) specialized economies must engage in a proportional greater amounts of trade, 
(3) economic specialization can induce further economies of scale—so called “agglomeration economies”,
(4) wage rates vary across industries and space,
(5) wage rates vary with the marginal productivity of labor within an industry,
(6) capital investments can make labor more productive, and
(7) households comprise larger shares of the final demands of wealthier economies.
Thus as some regional economies within a nation could be more specialized than others, trade more, be more productive, be wealthier, have households with different average propensities to spend; and have households that-on average-consume very different bundles of goods and services. In essence then, regional economies within a nation are quite unlikely to behave similarly, at least macro-economically speaking. 
Still, in regional settings, input-output tables remain a valuable macroeconomic tool. In fact, from some perspectives, particularly that of economic impact and related value chain analyses, they have greater use and, moreover, are often the only cost-effective tool available to do the job.
Content and outline.
During the course of the module, we will cover (1) bases for defining/selecting pertinent subregions, (2) methods use to guesstimate officially nondisclosed regional data and to scale them to a form comparable to that used in national accounts, (3) simple techniques for measuring interregional trade, and (4) the many roles of account balancing techniques in the construction of regional IO and MRIO accounts and models. We will also examine some analytical measures in interindustry analysis through their equivalents in geographic space.
(1) Why subnational MRIOs are useful and what to consider before you start creating one. 
Subnational IO is typically not available in most countries and full MRIOs even less, which means we have to prepare the IO accounts ourselves. Before we turn to essential questions to consider before starting with the data work, we show why it is worth the hassle, using recent economic and environmental applications as examples. 
What is a region? And what sort of region is the “right” region to use?
This is essential topical matter, but we will run through it rather briefly. Both theoretical and practical concepts of the notion of “the region” will be covered. As will be true throughout subtopics of this module, data availability plays a major role.
Which data format to use?
We briefly introduce the different formats in which national IO data (i.e., symmetric IO vs. Supply-Use tables, domestic vs total consumption tables) can be available and discuss their suitability for constructing single-regional and multiregional MRIOs. Furthermore, we will show why it is useful to construct bi-regional accounts even if one is only interested in a single region.
(2) Data quality issues: Rolling your own
Data are not always available as you might like them. Some statistical agencies report several types of regional employment and payroll data. Some have more sectoral detail than others; some are more statistically representative of desired populations than others; and still others may have features that are quite desirable from other analytical perspectives. How do you choose among them? Worse, due to statistical confidentiality, some data points are often not disclosed. For some isolated geographic units such disclosure problems can become paralyzing to builders of economic models. This sub-lecture presents a set of techniques that can be used to estimate nondisclosed data as a function of available ancillary information.
The basics
Fortunately, such regional data are often hierarchical (e.g., data for municipalities are embedded in those of provinces); so data of higher spatial and/or sectoral orders can be used to inform upper bounds for lower-order data and disclosed lower-order data can serve as lower bounds for nondisclosed higher-level data. We will discuss how such data hierarchies can be used to estimate missing data points. We will also at least briefly discuss how similar data sets (as available over time or across different agencies) can be used to fill in such missing data. Practical examples will be demonstrated and participants will take such data- estimating software for a spin.
Industries: Estimating value added and intermediate consumption in different regions
A core assumption of most “homemade” MRIOs is that technology is spatially constant. That is all establishments in an industry of a given nation use inputs in the same proportions everywhere. This is assumed true no matter what level of industry aggregation is available in the national IO table or whether the national table is for Namibia, El Salvador, Tonga, Lichtenstein, or Russia. We will very briefly discuss (and dispense with) the issues surrounding such a strong assumption.
Households, governments and capital formation: Estimating final demand 
Often, a further core assumption is that the structure of household consumption is spatially constant. A similar assumption is also used for governmental spending and the structure of capital formation. This assumption is particularly dangerous when some regions within a country are much wealthier than others or when urban and rural areas are depicted separately in the MRIO. We will discuss the consequences of such assumptions briefly and point to possible alternatives.  
(3) Interregional trade and data reconciliation  
Clearly, mapping interrelations between regions is what makes a MRIO a MRIO. This is particularly important for subnational IO and MRIO accounts as sub areas of a country are much more open for trade than the countries themselves. At the same time, data on trade between sub-areas of a country are almost always unavailable, which means we have to estimate them. A further challenge is that interregional trade estimates have to be consistent with total production and consumption of the regions such that we end up with balanced accounting system.    
Severe economic leakage (the heavy use of imports and production of exports) can overcome assumptions regarding industry technology. We will demonstrate why this is so. We will focus on the varying quality of available interregional trade data…when it is available at all. 
Estimating interregional trade: Cross-hauling and the elegance of the gravity model
Due to a general lack of data for sub-areas of nation, regional analysts have often resorted to using location quotient (LQ) and supply/demand pool approaches to estimating trade. But such approaches are known provide heavily biased trade estimates—heavily under-estimated when it comes to the trade of goods. Moreover, most commodities are shipped both ways across regional boundaries—such two-way shipping across boundaries is called “cross-hauling.” Unfortunately, conventional LQ-based trade estimates do not account for cross hauling. Therefore, we will suggest different gravity model formulations as possible alternatives to estimating interregional trade within a nation and discuss how proxy data, such as international trade or freight transportation data can be used to parameterize the model. We will demonstrate the above, pulling examples from both a data-rich and a data-poor nation (possibly Germany and Egypt).
Balancing and data reconciliation
A prerequisite for any, IO or MRIO model is that the table on which it is based fulfils the accounting balances, e.g. that that the sum of final demand (GDP by expenditures) does equal the sum of value added (GDP by production or income). We already introduced the topic briefly in the context of estimating interregional. Here we show that this is a special case of the more general problem of data reconciliation. Beyond simple reconciliation of the two forms of GDP, methods presented here are useful to adding further data detail that may be available for use in regional accounts. That is many nations have at least some information on regional consumer expenditures; area finances (taxes, charges, and spending) of the various levels of government, and other transboundary income flows (commuting and investment).  
(4) Developing an interregional national model all on your own. 
Come prepared with a national IO table, a set of sectoral employment or labor compensation data for those IO sectors for each subregion of the nation you have chosen. Pick the capital or largest city (something that is akin to the population centroid of the region) in each region of that nation and measures the travel times between them using Google Maps or its equivalent. Also roughly measure the average travel time from the region’s centroid to each of the region’s main borders. Then, before you leave for the conference, load up the laptop you bring with Matlab (preferred) or R.
(5) Applications: Measuring relative region importance as well as interregional spillovers, feedbacks, and value/emissions chains?
Time permitting, we will discuss hypothetical extraction techniques by extracting regional economies from the interregional tables that you produce. We will decompose the extraction to examine its separate effects of interregional spillovers to other regions versus their feedbacks into the original extracted regional economy. Again, if we have time, we will elaborate and show how one can then trace value or emissions chains.
An Initial Bibliography
Jensen, R. C. (1980) The concept of accuracy in regional input-output models, International Regional Science Review, 5, 139-154.
Haddad. E. A., J. M. Garcia Samaniego, A. A. Porsse, D. A. Ochoa Jimenez, W. S. Ochoa Moreno, & L. G. Antonio Souza. (2011) Interregional input-output system for Ecuador, 2007: methodology and results, NEREUS 11-08, University of Sao Paulo Regional and Urban Economics Lab.
Isserman, A. M. & J. Westervelt. (2006) 1.5 million missing numbers: Overcoming employment suppression in County Business Patterns data. International Regional Science Review, 29, 311-335.
Lahr, M. L. (2001) Reconciling domestication techniques, the notion of re-exports and some comments on regional accounting. Economic Systems Research, 13, 165-179.
Madsen, B. & C. Jensen-Butler (1999) Make and use approaches to regional and interregional accounts and models.,Economic Systems Research, 11, 277-300.
Oosterhaven, J., & K. R. Polenske. (2009) Modern regional input-output and impact analysis. In R. Capello & P. Nijkamp (eds.), Handbook of regional growth and development theories. Cheltenham: Edward Elgar Publishing, pp. 423 – 439.
Sargento, A. L. M. (2009) Introducing input–output analysis at the regional level: basic notions and specific issues. REAL Discussion Paper 09-T-4. Real Economic Applications Laboratory, University of Illinois.
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5. Introduction and applications of hybrid input-output models to analyze greenhouse gas emissions.

Lecturer: Weslem Rodrigues Faria; Kênia Barreiro de Souza; Terciane Sabadini Carvalho:
Objective
The purpose of this one-day training is to address aspects of hybrid input-output models to analyze emissions. The first part of the training will be devoted to presenting the basic aspects of the hybrid input-output models. In the first part of the training, an interregional input-output model applied to the emissions analysis will be presented according to different types of families. The second part of the training will address a hybrid input-output model used to analyze emissions from international trade. Finally, the last part of the training will be devoted to the presentation of an applied input-output model with emission and price taxation. Each stage of the training will consist of a theoretical part, an applied part and finally a practical part based on a practical exercise. It is expected that students at the end of the course will be able to: 1) understand the main fundamentals of the hybrid input-output models and 2) understand how a methodology can be applied to address other environmental phenomena.
Contents
First session – Lecturer: Weslem Rodrigues Faria
1 - Basic interregional input-output model
2 - Hybrid input-output model
3 - How to approach emissions in input-output models
4 - How to disaggregate components of the final demand
5 - Different types of households in input-output analysis
6 - Application
7 - Practical exercise
Second session – Lecturer: Kênia Barreiro de Souza
1 - Hybrid input-output model and emissions
2 - Emissions and international trade
3 - Application
4 - Practical exercise
Third session - Lecturer: Terciane Sabadini Carvalho:
1 - Model of prices and emissions
2 - Emission taxation
3 - Application
4 - Practical exercise
Notes
· Participants need to bring their notebooks for the practical exercises.
· A link will be provided to download the data to be used if necessary.
Suggested References
Miller, R. E. and Blair, P. D. (2009). Input-Output Analysis: Foundations and Extensions. Englewood Cliffs: Prentice-Hall.
Tukker, A.; Poliakov, E.; Heijungs, R.; Hawkins, T.; Neuwahl, F.; Rueda-Cantuche, J.M.;
Giljum, S.; Moll, S.; Oosterhaven, J.; Bouwmeester, M. (2009).Towards a global multi-regional environmentally extended input-output database. Ecol. Econ. 68, 1928–1937
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