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This presentation1 introduces the input-output relevant work of PRINCE (Policy-Relevant Indicators
for Consumption and Environment). PRINCE is a multi-partner, cross-disciplinary project aiming to
develop a sound and repeatable methodology to monitor the environmental impacts of Swedish
consumption, both inside and outside Sweden's borders.
Sweden has set itself the ambitious goal of handing over to the next generation “a society in which
the major environmental problems in Sweden have been solved”. Significantly, this is to be
achieved “without increasing environmental and health problems outside Sweden’s borders”. This
so-called Generational Goal constitutes the overarching goal of current Swedish environmental
policy. Yet measuring the diverse environmental impacts of a country's consumption, particularly
beyond its borders, is extremely challenging. These impacts may be spread along a myriad of long,
complex and very fluid global supply chains.
PRINCE responds to a call from the Swedish Environmental Protection Agency (Naturvårdsverket)
for a pioneering monitoring framework for its consumption-based accounting, based on the latest
modelling and statistical techniques. The framework will cover a uniquely broad range of
environmental pressures, including: Emissions of greenhouse gases and traditional air pollutants
(SO2, NOx, NH3, VOCs) from fossil fuel burning, manufacturing processes, livestock production and
land-use change Impacts of the consumption of resources such as water and land. Exploratory
indicators for use or emission of hazardous chemical substances.
PRINCE will develop an economic-environmental monitoring framework based on multiregional
input-output (MRIO) analysis. The research will have four main strands and outputs: Evaluation of
existing consumption-based accounting models and calculations, to identify those most
appropriate to integrate with Swedish national accounting data. Identification and quantification
of a range of environmental pressures from Swedish consumption. Identification of those product
groups with the largest environmental impacts, and where those impacts take place. Development
of a sound, repeatable methodology for monitoring, in line with official statistical criteria.
This presentation covers the overall goals of the project. It concentrates on methods used to
operationalize the accounts – especially the link between the MRIO models, and the available
Swedish IO tables.
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1. Introduction

The UN System of Environmental and Economic Accounts (SEEA) provides the
current standard for measurement and monitoring of environmental impacts.
The SEEA has a purpose to describe the inputs from the environment to the
economy (e.g. through the use of raw materials, water, energy and land) and the
pressures from the economy on the environment (such as emissions from fuel
use and from industrial processes). As an economy requires both domestic and
international inputs in a linked global economic system, it is a natural
progression to understand not only the national contribution of the environment
to the economy, but also the international contribution.
Consumption-based indicators are used to capture this international perspective.
To fully understand the pressures and impacts that a whole nation places on the
environment overseas it is necessary to consider the consumption of all goods
and services within an economy, as some goods that may initially appear
unrelated to the environmental impact of interest may in fact generate large
impacts throughout their production and processing. This leads to a full-supply
chain approach to consumption-based accounting, taking into account all goods
and services consumed within an economy. A commonly applied technique that
provides this information is input-output analysis (IOA). IOA has now become
well-established for the calculation of the impacts of nations, sub-national
entities and socio-economic groups (Ewing et al. 2012; Hertwich and Peters 2009;
Moran et al. 2013; Wiedmann 2009; Wiedmann et al. 2015; Wood and Dey 2009).
As research in the field has progressed a variety of IO models have been
developed and their data and capabilities have grown and improved. During the
last years models have moved from representing just the economic flows in one
country, to models of many countries, known as global multiregional inputoutput (MRIO) models. These global models are able to trace environmental
impacts through complex global supply chains, linking between production and
consumption in different parts of the world.
MRIO analysis, in combination with the system of environmental accounting, has
been suggested to be best suited for this type of consumption-based analysis
(Wiedmann 2009). Similarly, Brolinson et al. (2010) discussed different methods,
highlighting the usefulness of MRIO over other approaches. However, MRIO is
limited by the fact that currently large investments are needed to produce MRIO
tables that can result in temporal delays in availability (see Tukker et al. 2015 for
a discussion), and national tables need to be harmonised against other countries’
input-output tables (Wood et al. 2014). As such, there may be discrepancy
between official tables, and between MRIO models (Edens et al. 2015; Moran and
Wood 2014; Owen et al. 2016).
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The difference in resultant environmental footprints between MRIO models and
official national tables are due to the differing data used in official national tables
(Edens et al. 2015), and the way impacts embodied in trade are addressed
(Andrew et al. 2009). Most importantly, is the mechanics of the integration, and
the potential empirical effect of assumptions implicit in integration. The latter is
discussed by Moran, Rodrigues, and Wood (forthcoming), the former is the focus
of this work.
2. Calculation of impacts embodied in consumption by applying multipliers to trade

Starting with a two-region economic balance, where total output is the sum of
intermediate output and final demand
𝐱𝐫
𝐲𝐫𝐫 + 𝐲𝐫𝐬
𝐙𝐫𝐫 𝐙𝐫𝐬
𝐱 𝐬 = 𝐙𝐬𝐫 𝐙𝐬𝐬 + 𝐲𝐬𝐫 + 𝐲𝐬𝐬

Equation 1

This can be converted into coefficient form (A) by dividing intermediate flows (Z)
by output (x)
to give a model for calculations of impacts embodied in final demand:
𝐱𝐫
𝐀𝐫𝐫
𝐱 𝐬 = 𝐀𝐬𝐫

𝐲 +𝐲
𝐀𝐫𝐬 𝐱 𝐫
+ 𝐲𝐫𝐫 + 𝐲𝐫𝐬
𝐀𝐬𝐬 𝐱 𝐬
𝐬𝐫
𝐬𝐬

Equation 2

We have thus endogenised the intermediate component of trade (the offdiagonal blocks of the A matrix), when we solve for x
𝐱𝐫
𝐱𝐬 =

𝐈
𝟎

𝐀
𝟎
− 𝐫𝐫
𝐀𝐬𝐫
𝐈

𝐀𝐫𝐬
𝐀𝐬𝐬

-𝟏

𝐲𝐫𝐫 + 𝐲𝐫𝐬
𝐲𝐬𝐫 + 𝐲𝐬𝐬

Equation 3

We can specify the Leontief inverse L as
𝐋𝐫𝐫
𝐋𝐬𝐫

𝐋𝐫𝐬
=
𝐋𝐬𝐬

𝐈
𝟎

𝐀
𝟎
− 𝐫𝐫
𝐀𝐬𝐫
𝐈

𝐀𝐫𝐬
𝐀𝐬𝐬

-𝟏

Equation 4

Noting that the elements of L respond to the elements of the full matrix inverse,
and not the inverse of elements of A. This gives:
𝐱𝐫
𝐋𝐫𝐫 𝐋𝐫𝐬 𝐲𝐫𝐫 + 𝐲𝐫𝐬
𝐱 𝐬 = 𝐋𝐬𝐫 𝐋𝐬𝐬 𝐲𝐬𝐫 + 𝐲𝐬𝐬

Equation 5
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Generalising the 2 region model for environmental inputs, we calculate the
environmental account by normalising environmental pressures 𝐅𝐫,𝐬 by gross
output 𝐱 𝐫,𝐬 to give environmental intensities 𝐒𝐫,𝐬 ,
𝐒𝐫
𝟎

𝟎
𝐅
= 𝐫
𝐒𝐬
𝟎

𝟎 𝐱𝐫
𝐅𝐬 𝟎

𝟎
𝐱𝐬

-𝟏

Equation 6

And multiplying Equation 5 by Equation 4, we obtain:

𝐃𝐫
𝐒
= 𝐫
𝐃𝐬
𝟎

𝟎 𝐱𝐫
𝐒𝐬 𝟎

𝟎
𝐒
= 𝐫
𝐱𝐬
𝟎

𝟎 𝐋𝐫𝐫
𝐒𝐬 𝐋𝐬𝐫

Equation 7

𝐋𝐫𝐬 𝐲𝐫𝐫 + 𝐲𝐫𝐬
𝐋𝐬𝐬 𝐲𝐬𝐫 + 𝐲𝐬𝐬

Impacts of regional consumption can be calculated by delineating y:
𝐃𝐫𝐫
𝐃𝐬𝐫

𝐃𝐫𝐬
𝐒
= 𝐫
𝐃𝐬𝐬
𝟎

𝟎 𝐋𝐫𝐫
𝐒𝐬 𝐋𝐬𝐫

𝐋𝐫𝐬 𝐲𝐫𝐫
𝐋𝐬𝐬 𝐲𝐬𝐫

𝐲𝐫𝐬
𝐲𝐬𝐬

Equation 8

The meaning of the variables is as follows: 𝐃𝐫𝐫 + 𝐃𝐬𝐫 is the environmental
pressure from consumption in region r from production in both region r and
region s.
If we focus now purely on the footprint of region r:
𝐲𝐫𝐫
𝐃𝐫 = 𝐒𝐋 𝐲
𝐬𝐫

Equation 9

We now seek to include total imports and exports as exogenous variables by
defining total imports 𝐦 as the sum of the intermediate imports and the final
imports. For region 1, the intermediate imports is the flow matrix 𝐙𝐬𝐫 = 𝐀𝐬𝐫 𝐱 𝐫 ,
and imports direct to final demand are 𝐲𝐬𝐫
𝐦𝐫 = 𝐀𝐬𝐫 𝐱 𝐫 + 𝐲𝐬𝐫

Equation 10

And equivalently, exports e can be expressed as the sum of the intermediate
exports and the final imports. For region 1, the intermediate exports is the flow
matrix 𝐙𝐫𝐬 = 𝐀𝐫𝐬 𝐱 𝐬 , and exports direct to final demand are 𝐲𝐫𝐬
𝐞𝐫 = 𝐀𝐫𝐬 𝐱 𝐬 + 𝐲𝐫𝐬

Equation 11

Adding and subtracting both equations from Equation 9 gives
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𝐃𝐫 = 𝐒𝐋

𝐲𝐫𝐫 − 𝐞𝐫 + 𝐀𝐫𝐬 𝐱 𝐬 + 𝐲𝐫𝐬
𝐲𝐬𝐫 + 𝐦𝐫 − 𝐀𝐬𝐫 𝐱 𝐫 − 𝐲𝐬𝐫

Equation 12

Now we know that from Equation 2
𝐱 𝐫 = 𝐀𝐫𝐫 𝐱 𝐫 + 𝐲𝐫𝐫 + 𝐀𝐫𝐬 𝐱 𝐬 + 𝐲𝐫𝐬

Equation 13

𝐱 𝐫 − 𝐀𝐬𝐫 𝐱 𝐫 = 𝐲𝐫𝐫 + 𝐀𝐫𝐬 𝐱 𝐬 + 𝐲𝐫𝐬

Equation 14

So,

And substituting Equation 14 into Equation 12, and cancelling 𝐲𝐬𝐫 in the demand
denominator:
𝐃𝐫 = 𝐒𝐋

𝐱 𝐫 − 𝐀𝐫𝐫 𝐱 𝐫 − 𝐞𝐫
𝐦𝐫 − 𝐀𝐬𝐫 𝐱 𝐫

Equation 15

𝐃𝐫 = 𝐒𝐋

(𝐈 − 𝐀𝐫𝐫 )𝐱 𝐫 − 𝐞𝐫
−𝐀𝐬𝐫 𝐱 𝐫 + 𝐦𝐫

Equation 16

−𝐞𝐫
𝐀
𝐈
− 𝐫𝐫 𝐱 𝐫 + 𝐦
𝐀𝐬𝐫
𝟎
𝐫
Which is equivalent to (adding region s A matrices):
−𝐞𝐫
𝐀
𝐀𝐫𝐬 𝐱 𝐫
𝐈 𝟎
𝐃𝐫 = 𝐒𝐋
− 𝐫𝐫
+ 𝐦
𝐀𝐬𝐫 𝐀𝐬𝐬
𝟎
𝟎 𝐈
𝐫
𝐃𝐫 = 𝐒𝐋

Substituting Equation 4

Equation 17

Equation 18

−𝐞𝐫
𝐱𝐫
+ 𝐒𝐋 𝐦
𝟎
𝐫

Equation 19

−𝐞𝐫
𝐃𝐫 = 𝐒𝐫 𝐱 𝐫 + 𝐒𝐋 𝐦
𝐫

Equation 20

𝐃𝐫 = 𝐒
And expanding S

We can now split up the impacts due to domestic production 𝐒𝐫 𝐱 𝐫 , from those in
−𝐞𝐫
𝟎
imports 𝐷9 = 𝐒𝐋
and those in exports 𝐒𝐋
.
𝐦𝐫
𝟎
Thus far we have an internally consistent model to analyse the supply chain
effects in a certain region r. Of note is that the analysis per se is an imputation
analysis, not an impact analysis. This because there is a dependency between m
and L as well as e and L (see Equation 10, Equation 11 and Equation 4). In other
terms, traded goods for intermediate consumption are represented in both L
and m/e.
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Mathematically, it has been shown that the equations are consistent, as long as
footprints of imports and exports are considered alongside domestic impacts.
Next, we can discuss whether, conceptually, representing traded goods for
intermediate consumption as both an endogenous and exogenous variable is
reasonable.
3. Double counting?

Oosterhaven and Stelder (2002) clearly point to a number of cases where in
applied work, users seek to use methods that calculate the total indirect impact
of a certain unit of output rather than final demand. The fundamental difference
being that, in comparison to final demand, output is a partially endogenous
variable in the Leontief inverse, such that the contribution of output in both
endogenous variables (intermediate demand) and as an exogenous variable
amounts to double counting.
Oosterhaven and Stelder (2002) come up with a concept of net-multipliers that
looks at scaling contributions to factor requirements in order to give an index of
importance, without double counting. They consider two aspects, firstly, that
they weight the impacts to add to 100% in equilibrium, and secondly, that the
exogenous output is rescaled by the relative contribution of final demand to
output (fi/xi). This adjustment essentially shifts the analysis back to a demand
based assessment (fi/xi * xi(exog)) if the exogenous output is equivalent to
equilibrium output.
Oosterhaven and Stelder (2002), however, intend for the analysis to be applied to
one sector, with a non-equilibrium output. De Mesnard (2002) relaxes the
assumption of fixed final demand to output ratios, and instead goes back to the
production layer effects of an exogenous shock, but still with the net concept of
multipliers, such that the overall impact excludes the impact of the original shock
(shown by utilizing the production layer decomposition from A+A2+A3+…, which
condenses to (L-I), given standard Leontief accounting, which can also be
represented as LA by taking the A term out of the Taylor series expansion of the
production layer decomposition.
Dietzenbacher (2005) extends the discussion to incorporate direct effects into
the de Mesnard multipliers, and by so doing, ending again with gross multipliers
L. A key point of discussion of Dietzenbacher (2005) is the economic meaning
and suitability of gross multipliers L, even for analysis of gross output. It seems
this is disputable in the literature still, with Oosterhaven (2007) making the point
that is hopefully clear in IOA, that the standard gross multiplier is a didactical
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device suitable for demonstrating linkages in a “comparative static equilibrium
model”. That is, it is not appropriate to use gross multipliers when looking at the
expansion of the economy (dynamic changes), but that it is acceptable to use
them for analysing the structure of the economy – what we consider imputation
analysis, and what we focus on in the calculation of environmental footprints,
and environmental or social impacts embodied in trade. As De Mesnard (2002)
and Dietzenbacher (2005) show, gross multipliers can be applied to an
endogenous variable (output), given that correct interpretation is applied. As
traded goods reflect gross output in being partially represented in the Leontief
inverse, the same conclusions can be made for traded goods, without repeating
the derivations of the papers.
4. Linking domestic and global models

However, what if we would like to use different data to inform the calculation of
domestic production from that of imports?
From the standpoint of a national statistical agency, they will have own data in
own classification (denoted with a star) on 𝐒𝒓∗ , 𝐀∗𝒓𝒓 , 𝐀∗𝒔𝒓 , 𝐦∗𝒓 and 𝐞∗𝒓 . Whilst data on
𝐒𝐬 , 𝐀𝒔𝒔 , 𝐀𝐫𝐬 must be informed from other statistical agency data, or multiregional
input-output models.
There are many potential ways of linking data across models, remapping
classifications is necessary, but rebalancing is optional (Wiebe and Lenzen 2016).
Hence, we propose a linked IO model where a concordance matrix 𝐆 is
introduced to map from classification of imported commodities. 𝐆 must be a
weighted concordance matrix, such that column sums equal 1. Imports is the
most straightforward case, where it is assumed the MRIO model data is used:
𝐷9 = 𝐒𝐋𝐆

𝟎
𝐦∗𝒓

Equation 21

Moving to calculation of impacts in domestic production and exports
−𝐞𝐫
Equation 22
𝐃~𝒎
= 𝐒𝐫 𝐱 𝐫 + 𝐒𝐋
𝒓
𝟎
As
Equation 23
𝐱 𝐫 = 𝐀𝐫𝐫 𝐱 𝐫 + 𝐲𝐫𝐫 + 𝐞𝐫
or

Equation 24
𝐱 𝐫 = (𝐈 − 𝐀𝐫𝐫 )-𝟏 (𝐲𝐫𝐫 + 𝐞𝐫 )
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We can rewrite this as:
𝐃~𝒎
= 𝐒𝐫 (𝐈 − 𝐀𝐫𝐫 )-𝟏 (𝐲𝐫𝐫 + 𝐞𝐫 )
𝒓
−(𝐒𝐫 𝐋𝐫𝐫 + 𝐒𝐬 𝐋𝐫𝐬 )𝐞𝐫

Equation 25

Decomposing the terms, we can arrive back at the classic Leontief equation for
domestic emissions in domestic consumption:
𝐃𝒓𝒓 = 𝐒𝐫 (𝐈 − 𝐀𝐫𝐫 )-𝟏 𝐲𝐫𝐫

Equation 26

And a slightly more complex disposition for the contribution of impacts
embodied in exports that are present in region r’s footprint:
𝐃𝒆𝒓 = 𝐒𝐫 (𝐈 − 𝐀𝐫𝐫 )-𝟏 𝐞𝐫 − (𝐒𝐫 𝐋𝐫𝐫 + 𝐒𝐬 𝐋𝐫𝐬 )𝐞𝐫

Equation 27

When does 𝐃𝒆𝒓 = 𝟎? Well the simplest and cleanest answer is when 𝐀𝐫𝐬 and 𝐀𝐬𝐫 =
𝟎. In this case, we denote 𝐋𝒅𝒓𝒓 as
𝐋𝒅𝒓𝒓
𝟎

𝟎
=
𝐋𝒅𝒔𝒔

𝐈
𝟎

𝐀
𝟎
− 𝐫𝐫
𝟎
𝐈

𝟎
𝐀𝐬𝐬

-𝟏

Equation 28

Which is equivalent to 𝐋𝒅𝒓𝒓 =(𝐈 − 𝐀𝐫𝐫 )-𝟏 by rules of matrix inverse. This
corresponds to the EEBT approach (Peters 2008), where feedback effects from
international trade are ignored, and all trade is considered exogenous. The
contribution of those feedback effects can then be quantified as those
originating from the domestic territory, 𝐒𝐫 𝐋𝐫𝐫 𝐞𝐫 , and those originating on foreign
territory, 𝐒𝐬 𝐋𝐫𝐬 𝐞𝐫 :
𝐒𝐫 𝐋𝒅𝒓𝒓 𝐞𝐫 − 𝐒𝐫 𝐋𝐫𝐫 𝐞𝐫 − 𝐒𝐬 𝐋𝐫𝐬 𝐞𝐫

Equation 29

It should be noted that impacts embodied in exports are not required to
calculate the impacts of consumption if consumption vectors are available (and
under the assumption that feedback effects, 𝐃𝒆𝒓 = 𝟎)
𝐃𝒓 = 𝐃𝒓𝒓 + 𝐃𝒎
𝒓

Equation 30
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Maintaining the assumption that feedback effects are negligible, impacts
embodied in exports can be calculated from the domestic balance, exogenous to
the above equation:
𝐃𝒓𝒔 = 𝐒𝐫 (𝐈 − 𝐀𝐫𝐫 )-𝟏 (𝐞𝐫 )

Equation 31

5. Conclusion

This paper outlines the context of the project on Swedish environmental
accounts, in which progress to achieve the Swedish generational goals should
not come at the expense of off-shoring environmental impacts. Because the
project wants to have a reproducible, frequently updated procedure going
forwards, and because it wants to respect Swedish data where available, the
discussion in this work has been to focus on linking domestic models with global
multiregional models. Because of the central discussion about treatment of
traded goods, the work has focussed on mathematically deriving the
relationships necessary to include traded goods as exogenous parameters to the
Leontief inverse. This breaks with the literature on emissions embodied in
bilateral trade and multiregional input-output. However, it opens up a significant
opportunity to simplify the modelling frameworks used in linked models, whilst
still using consumption based frameworks and best quality data available.
References
Andrew, R., Peters, G. P. and Lennox, J. (2009). Approximation and regional aggregation in multiregional input-output analysis for national carbon footprint accounting. Economic Systems
Research, 21(3). 311–35. DOI:10.1080/09535310903541751.
Brolinson, H., Sörme, L., Palm, V., Tukker, A., Hertwich, E. and Wadeskog, A. (2010). Methods to
Assess Global Environmental Impacts from Swedish Consumption: Synthesis Report of Methods, Studies
Performed and Future Development. 6395. Swedish Environmental Protection Agency, Stockholm.
http://www.naturvardsverket.se/Documents/publikationer/978-91-620-6395-5.pdf.
de Mesnard, L. (2002). Note about the concept of ‘net multipliers’. Journal of Regional Science,
42(3). 545–48. DOI:10.1111/1467-9787.00271.
Dietzenbacher, E. (2005). More on multipliers. Journal of Regional Science, 45(2). 421–26.
DOI:10.1111/j.0022-4146.2005.00377.x.
Edens, B., Hoekstra, R., Zult, D., Lemmers, O., Wilting, H. and Wu, R. (2015). A method to create
carbon footprint estimates consistent with national accounts. Economic Systems Research, 27(4).
440–57. DOI:10.1080/09535314.2015.1048428.

9

SWEDISH FOOTPRINTS: POLICY-RELEVANT INDICATORS FOR CONSUMPTION AND ENVIRONMENT

Ewing, B. R., Hawkins, T. R., Wiedmann, T. O., Galli, A., Ertug Ercin, A., Weinzettel, J. and SteenOlsen, K. (2012). Integrating ecological and water footprint accounting in a multi-regional inputoutput framework. Ecological Indicators, 23. 1–8. DOI:10.1016/j.ecolind.2012.02.025.
Hertwich, E. G. and Peters, G. P. (2009). Carbon footprint of nations: A global, trade-linked
analysis. Environmental Science & Technology, 43(16). 6414–20. DOI:10.1021/es803496a.
Moran, D. D., Lenzen, M., Kanemoto, K. and Geschke, A. (2013). Does ecologically unequal
exchange occur? Ecological Economics, 89. 177–86. DOI:10.1016/j.ecolecon.2013.02.013.
Moran, D. and Wood, R. (2014). Convergence between the Eora, WIOD, EXIOBASE, and Open:EU
consumption-based carbon accounts. Economic Systems Research, 26(3). 245–61.
DOI:10.1080/09535314.2014.935298.
Oosterhaven, J. (2007). The net multiplier is a new key sector indicator: reply to De Mesnard’s
comment. The Annals of Regional Science, 41(2). 273–83. DOI:10.1007/s00168-006-0094-2.
Oosterhaven, J. and Stelder, D. (2002). Net multipliers avoid exaggerating impacts: with a biregional illustration for the Dutch transportation sector. Journal of Regional Science, 42(3). 533–43.
DOI:10.1111/1467-9787.00270.
Owen, A., Wood, R., Barrett, J. and Evans, A. (2016). Explaining value chain differences in MRIO
databases through structural path decomposition. Economic Systems Research, 28(2). 243–72.
DOI:10.1080/09535314.2015.1135309.
Peters, G. P. (2008). From production-based to consumption-based national emission inventories.
Ecological Economics, 65(1). 13–23. DOI:10.1016/j.ecolecon.2007.10.014.
Wiebe, K. S. and Lenzen, M. (2016). To RAS or not to RAS? What is the difference in outcomes in
multi-regional input–output models? Economic Systems Research, 28(3). 383–402.
DOI:10.1080/09535314.2016.1192528.
Wiedmann, T. (2009). A first empirical comparison of energy Footprints embodied in trade —
MRIO versus PLUM. Ecological Economics, 68(7). 1975–90. DOI:10.1016/j.ecolecon.2008.06.023.
Wiedmann, T. O., Schandl, H., Lenzen, M., Moran, D., Suh, S., West, J. and Kanemoto, K. (2015).
The material footprint of nations. Proceedings of the National Academy of Sciences, 112(20). 6271–
76. DOI:10.1073/pnas.1220362110.
Wood, R. and Dey, C. J. (2009). Australia’s carbon footprint. Economic Systems Research, 21(3). 243–
66. DOI:10.1080/09535310903541397.
Wood, R., Hawkins, T. R., Hertwich, E. G. and Tukker, A. (2014). Harmonising national input-output
tables for consumption-based accounting: experiences from EXIOPOL. Economic Systems
Research, 26(4). 387–409. DOI:10.1080/09535314.2014.960913.

This research was carried out as part of the PRINCE project (www.prince-project.se), supported by the
Swedish Environmental Protection Agency and the Swedish Agency for Marine and Water Management
under a Swedish Environmental Protection Agency research grant. PRINCE is tasked with developing
recommendations for indicators for ongoing monitoring of environmental pressures linked to Swedish
consumption, both at home and internationally.

10

