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Which database to use for what? 

And what are the associated uncertainties?

• These questions were asked at
– IIOA & ISIE conferences

– Workshops at international organizations: OECD, ILO, UNECE, …

– Workshops on SDG assessments

– …

• GMRIO comparison and uncertainty paper exist, but focus on CBCA

• Aim of this presentation (is this needed as a paper in ESR?)
– Which information should be included?

– Which analysis should be included?
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Approach

1. Focus on economic components
(to complement ongoing work on environmental and labour extensions)

2. Description of database development principles
Supplementary information of publications & questionnaire to database developers

3. Uncertainty analysis

i. SNA main aggregates + development

ii. Economic structures (IOTs/SUTs)

iii. Trade

4. Recommendations



Description of database components and 

development principles – questions to developers
• General information

– Original purpose

– Important during construction

– Main applications

– Coverage

– Updates 

– Available formats (csv, R, mat)

• SUT / IOT data
– SUT or IOT

– Data sources

– Annual initial estimate or extrapolation

• Other data
– SNA data source + processing

– Trade data source + processing

– Re-exports

– Non-residents

• Prices and valuation
– Conversion to basic prices: when and how

– Trade and transport margins

– Exchange rate

– Deflation method if pyp or constant

– Limitations and uncertainties introduced into the
data through conversions

• Gap filling and balancing
– Balancing stages

– Balancing techniques

– Zeros remain zeros?

– Estimation of missing data

– Data for initial estimate = balancing constraints

– What percentage (approximately) of all data points 
in your system is estimated?

Bart Los
“Any MRIO developer who would mention a percentage below 100% would 
provide a figure that is too low! GDP is an estimate and all numbers in 
National Accounts are estimates. So are SUTs and so are bilateral trade data.”
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Global MRIOs (GMRIOs)
#Cou # ind/ 

prod
years Original purpose/philosophy Regular

Update
Info

Eora / 
Eora26

190 1-500 1990-2016 Include all countries of the world and as many extensions as possible. Make construction process as automized as possible. Yes http://www.worldmrio.com

EXIOBASE
1,2,3

44+5 163x200 1995-2016
Provide detailed and robust analysis of links between production and consumption, with a main focus on environmental 
impacts and natural resource use. Richard Wood Yes http://exiobase.eu

Global 
MRIO Lab 

All flexible
As long as 
possible

The global MRIO Lab breaks with all MRIO construction tradition in that it does away with a fixed regional and sectoral 
structure, but instead uses a very detailed root classification to enable the construction of virtually any MRIO database the 
user wants. In addition, it offers i) long time series, ii) homogeneous and inhomogeneous classifications, iii) standard 
deviation tables, iv) nested international/subnational tables, v) timeliness with lags of less than 2 years ( = UN SNA Main 
Aggregates database lag). Manfred Lenzen

Yes https://ielab.info/

GRAM 63 48x48 1995-2010
Estimate (in 2009/2010) emissions embodied in Austria’s consumption, given available official statistics (IOTs, trade, 
emissions) and a good representation of European countries and their main trading partners. Analysis of consumption-
based climate mitigation policies (DG CLIMA).

No
https://www.gws-
os.com/de/index.php/energy-and-
climate/models/model-details/gram.html

GTAP-
MRIO

140 57x57
Some years 

between 
1990-2011

First estimation of consumption-based emissions and emissions embodied in trade, environmental footprinting originating
from the LCA perspective Maybe

https://www.gtap.agecon.purdue.edu
/resources/res_display.asp?RecordID=
4140

OECD ICIO
62, 64 

64
34x34
36x36

1995-2011
2010-2014

Trade in Value Added “Flows of goods and services within these global production chains are not always reflected in 
conventional measures of international trade. TiVA indicators are designed to better inform policy makers by providing new 
insights into the commercial relations between nations.” Best possible adherence to national statistics according to 
international standards and in discussion with country delegates.

Yes
http://oe.cd/icio
http://oe.cd/tiva
http://oe.cd/io-co2

WIOD
40+1
43+1

35x35
56x56

1995-2011
2000-2014

The main of the project was to construct a time series of quantitative descriptions of the world economy, in which the 
roles of countries and industries could be analyzed. The data should be based on official and publicly available data only 
and the construction process should be transparent and replicable. Finally, the data should be made accessible for free to 
everyone interested, in a manageable and intuitive format. Bart Los

Yes http://www.wiod.org

http://www.worldmrio.com/
http://exiobase.eu/
https://ielab.info/
https://www.gws-os.com/de/index.php/energy-and-climate/models/model-details/gram.html
https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=4140
http://oe.cd/icio
http://oe.cd/tiva
http://oe.cd/io-co2
http://www.wiod.org/
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Global MRIOs

Eora EXIOBASE Global MRIO Lab GRAM OECD ICIO WIOD

Original sectoral classifications Very important

Consistent classifications User determined Important

Wide country coverage if quality data Neutral

High industrial detail Not important

Long time series

Consistent time series

Smooth time series 

Manageable database size

Consistency with official statistics

Good coverage of the richest nations economic importance

Sectors for social/environmental footprints public statistics

Trade analysis Many

Analysis of structural change Some

Analysis of environmental impacts None

Analysis of socio-economic impacts N/A

Other______ health, tourism

Keichiiro Kanemoto Richard Wood Manfred Lenzen Kirsten Wiebe Kirsten Wiebe Bart Los

Important during construction

Existing applications/studies
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GMRIO uncertainty analysis

i. SNA main aggregates + development

ii. Economic structures

iii. Trade
What to use as basis? Problem: there is no single harmoized database. Which is the reason for the differences 

between the databases as, in the end, they are all based on COMTRADE, but then take different routes to get to their 

trade, e.g. OECD STAN BTDIxE or CEPII BACI. What about service trade?

National statistical offices do not publish uncertainty estimates for SUTs/IOTs
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Rodrigues et al. 2018

Uncertainty of Consumption-Based Carbon Accounts
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Acosta et al. (2017)

Testing consistency of EXIOBASE and Eurostat data
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First steps to GMRIO uncertainty analysis

Macroeconomic indicators

1. Benchmark Relative values in the official

international statistics

2. SNA main aggregates calculated from databases 

relative to UN SNA main aggregates

3. Correlation coefficients by country of main

aggregates over time (levels and growth rates)

%% SNA main aggregates
% 1 'Final consumption expenditure'
% 2 'Household consumption expenditure (including NPSH)'
% 3 'General government final consumption expenditure'
% 4 'Gross capital formation'
% 5 'Exports of goods and services'
% 6 'Imports of goods and services'
% 7 'Gross Domestic Product (GDP)'
% 8 'VA Agriculture, hunting, forestry, fishing (ISIC A-B)'
% 9 'VA Mining, Manufacturing, Utilities (ISIC C-E)'
%10 'VA Manufacturing (ISIC D)'
%11 'VA Construction (ISIC F)'
%12 'VA Wholesale, retail trade, restaurants and hotels (ISIC G-H)'
%13 'VA Transport, storage and communication (ISIC I)'
%14 'VA Other Activities (ISIC J-P)‘
%15 ‘VA Total’

Databases in alphabetical order
1. Eora26 v199.82
2. EXIOBASE v3.6
3. OECD ICIO2015
4. WIOD v2013.413
(Updated versions can be considered, if made available)

Potential additions
1. Global MRIO Lab 
2. GRAM
3. GTAP-MRIO
4. Extended EXIOBASE
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1. Benchmark

Official international statistics

OECD SNA main aggregates relative to UN SNA main aggregates for 44 countries
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2.1 Eora26 v199.82

relative to UNSNA main aggregates
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2.2 EXIOBASE v3.6

relative to UNSNA main aggregates
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2.3 ICIO v2015

relative to UNSNA main aggregates
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2.4 WIOD v2013.413

relative to UNSNA main aggregates
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Possible bias due to exchange
rate inconsistencies

BGR

HKG

USA

CHN
MLT
CZE
DNK

NLD

MLT
BRN

GRC
CRI

MLT
CYP
RoW

CYP
RoW

MLT

3. Correlation coefficients of economic structure

SNA main aggregates over time by country

% 1 'Final consumption expenditure'
% 2 'Household consumption expenditure (including NPSH)'
% 3 'General government final consumption expenditure'
% 4 'Gross capital formation'
% 5 'Exports of goods and services'
% 6 'Imports of goods and services'
% 7 'Gross Domestic Product (GDP)'
% 8 'VA Agriculture, hunting, forestry, fishing (ISIC A-B)'
% 9 'VA Mining, Manufacturing, Utilities (ISIC C-E)'
%10 'VA Manufacturing (ISIC D)'
%11 'VA Construction (ISIC F)'
%12 'VA Wholesale, retail trade, restaurants and hotels (ISIC G-H)'
%13 'VA Transport, storage and communication (ISIC I)'
%14 'VA Other Activities (ISIC J-P)'
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Observations

• Good representation of economic structures as described by SNA main aggregates

• Despite large amount of data processing involved, for most indicators: 50% of 
country observations within 10% deviation

• The more countries, the higher the spread

• Generally lower imports and exports than in SNA
– Price concept

– Allocation of trade and transport margins

– Re-exports
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Possible next steps

• List of «recommended to read» articles 
that document the development of the databases

• Summarize main commonalities and differences of approaches

• Identify the main differences in the data sources used

• Uncertainty analysis: Matrix difference statistics
– MRIO input coefficients & original data, e.g. EUROSTAT, USBEA, etc.

– Pre- and post-balanced tables

– Trade & original data
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Global MRIOs – which to use for what?

• Beware of the original purpose

• Consider what was important during the construction process

• Beware of the data that is estimated from estimated data
– For some countries IOTs/SUTs simply do not exist

– For most countries, the industry/product resolution in offcial statistics is low 

– «Always aggregate at least two levels from your analysis when showing results» 
(Angela Höh, DESTATIS, at IO Workshop in Bremen, March 2018) 

• Consider effects of price and exchange rate conversions
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Question for discussion

• Is this interesting? Is this needed?

• What other information should to be included?

• Is this a valid approach to uncertainty estimation? Does it increase or 

decrease the confidence in the CBA results?
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Thank you!

For more information

kirsten.s.wiebe@ntnu.no

Follow us on twitter @indecol @kiwioice @TheIIOA

http://www.ntnu.edu/indecol

http://www.environmentalfootprints.org/

mailto:kirsten.s.wiebe@ntnu.no
http://www.ntnu.edu/indecol
http://www.environmentalfootprints.org/

