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Glossary

AT Analytical Table
BEET Balance of emissions embedded in trade
CO2-e Carbon dioxide equivalents
CPI Consumer price index
CRAS Conflicting RAS (matrix balancing procedure)
Defra Department for Environment, Food and Rural Affairs
EEE Emissions embedded in exports
EEI Emissions embedded in imports
EET Emissions embedded in trade
FC Final consumption
FD Final demand
GHG Greenhouse gas
GTAP Global Trade Analysis Project
GWP Global warming potential
IEA International Energy Agency
IO Input-output
IPCC Intergovernmental Panel on Climate Change
MRIO Multi-region input-output
OECD Organisation for Economic Co-operation and Development
ONS Office for National Statistics
PPI Producer price index
PPP Purchasing power parity
RAS Synonym for a matrix balancing approach used mainly to update

input-output tables, developed by Richard A. Stone in 19611

RSE Relative Standard Error
ROW Rest of the world
SAM Social accounting matrix
SCP Sustainable consumption and production
SE Standard error
SIOT Symmetric input-output table
SRIO Single region input-output
SUT Supply and Use Table
UK-
MRIO 1

Multi-region input-output model with global coverage, including
the United Kingdom as one of the trading partners (also acronym
for the model developed in this project, with the '1' meaning that
this is the first stage of model development).

UNFCCC United Nations Framework Convention on Climate Change

1 See (United Nations 1999).
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1) Uncertainties associated with the compilation of IO tables by GTAP and the
aggregation to three world regions.

2) Structural change over time. We used data from two years, 1997 and 2001,
for modelling the whole time period 1992 to 2004. Changes in the economic
structure of the three world regions introduce systematic errors in the
results.

The sections below describe how the uncertainties for 1) and 2) were derived.

Uncertainties associated with the compilation of GTAP IO tables

In order to compile its input-output database the Global Trade Analysis Project
(GTAP) performs a number of process steps which influence the accuracy and
precision of the data. To understand the uncertainty in the GTAP database
requires a brief description of how it is constructed:7

Firstly, input-output data are submitted by database contributors. These
contributions are voluntary and so the data can be rather old. For instance,
Sweden is from 1985, most EU countries are from the early 1990’s. The GTAP
scales the data to match 2001 GDP in international dollars, which means the
data have the structure of its base-year, but the volume of 2001. The
uncertainty in the original data is not reported and different countries might
have different “definitions” making comparisons difficult.

Secondly, input-output data are harmonized. The data needs to be converted to
the GTAP format. This requires various aggregations and disaggregations.
Disaggregation is the main issue with some countries aggregated to as low as
20 sectors (Russia). Further disaggregations are performed in the food and
agriculture sectors. The uncertainty introduced in the harmonization process is
unknown.

And thirdly, GTAP includes various additional data, such as trade and energy
volumes, to update the input-output data. Trade data, for example, are
rebalanced, then fed into the IO tables (as exports and imports). Changes in
stocks are removed, etc. Once all the data have been linked it has to be
“balanced” to obtain a global equilibrium. The uncertainty introduced in the
balancing is unknown.

Despite these obviously significant error sources, the GTAP data are at the
core of most global economic models and is used by most international
organisations. GTAP is widely accepted as a reputable data source for

7 The following paragraphs are based on a personal communication with Dr Glen Peters,
Industrial Ecology Programme, Norwegian University of Science and Technology (NTNU),
Trondheim, in February 2008.
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Figure 4: Error distribution of structural change in GTAP input-output data over
a four year period.

Price indices used for deflation

As mentioned above, prices in the 1997 and 2001 IO tables from GTAP for the
three world regions had to be corrected for inflation to be usable for other years
in the time series. This was done by using the average producer price index
(PPI) of selected countries in the three world regions, taken from OECD
statistics9. Apart from the fact that these PPIs are averaged over the whole
economy and are not specific to individual sectors, uncertainty is mainly
introduced through variations between countries. From the OECD database, a
statistically sufficient number of countries (15) was only available for the 'OECD
Europe' region. For each year from 1992 to 2004 the average PPI of these 15
countries as well as the standard deviation was derived and overall relative
variation was expressed as standard deviation over average. This variation
depends on the year as PPIs are expressed as indices (base year 2000) and
therefore the average variation over all years 1992 to 2004 of 10% was used as
a general estimate of uncertainty for all years and world regions.

9 Dataset 'Price indices (MEI)', extracted on 5 Februray 2008 from OECD.Stat.com
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Figure 5: Error distribution of UK import data from three world regions.
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Eq. 8 ,

we find

Eq. 9

and

Eq. 10 .

4 Results

Results of the estimation of standard deviations of UK input-
output table entries

The following graphs show the uncertainty of UK IO table entries as calculated
with the methodology described above.


