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Abstract: The mitigation of Greenhouse Gas Emissions can be approached in various ways: from the
supply side, by using improvements in technologies and input uses; and from the changes in the
demand for products, by influencing consumer behavior to achieve a more sustainable consumption
pattern. Either way it can be approached using multi-sectoral data based on an input-output or
on a Social Accounting Matrix (SAM) framework, although a suitable database and the proposal
of appropriate indicators are needed. A suitable database is developed through the estimation of
new SAMs for the latest possible period, that of year 2015. This paper focuses on the demand
approach: that of changes in the demand for products. It analyzes the different impacts among
activities and commodities of a change in domestic household consumption patterns, compares
the potential reductions in Greenhouse Gas (GHG) emissions obtained through the reduction of
specific demands, and considers the consequent reduction in output and employment. For this
purpose, a linear multi-sectoral analysis is employed that focuses on the main EU member states.
Despite major differences between countries, the results show that a decrease in emissions through
demand-reduction policies exerts greater negative effects on those less polluting sectors with a higher
intensity in the labor force, and offers a more suitable option for those highly polluting sectors with a
lower concentration of the work factor. Richer countries that are based on service sectors therefore
suffer a sharper drop in employment using this kind of policy.

Keywords: GHG mitigation; effect of adoption of mitigation measures on society; social accounting
matrices; multi-sectoral model; impact analysis

1. Introduction

The global increase in economic activity has been connected to the general deterioration of
the environment and to the increase in greenhouse gas emissions, and has become a growing
issue worldwide that unequivocally demands action. A cleaner environment, a more productive and
faster-growing economy, and low levels of unemployment cover what any country or region should aim
to achieve. However, a better environment implies previously incurred ecological damage, while higher
productivity may hide an increase in unemployment, and higher economic growth often points towards
environmental destruction. Those countries that have improved their environmental quality at the
same time as they have economically developed and advanced it are not actually succeeding in
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covering all those general economic targets. Instead, they have unintentionally succeeded in moving
the environmental impact abroad through the demand of their economic agents [1].

The current situation has become an extreme exemplification of the relationship between
consumption and environment. Skies become cleaner in an undesirable situation in which economic
production and demand suddenly and dramatically halt [2]. Pollution indicators demonstrate what
even the most basic economic literature strives to explain: demand-driven production triggers
environmentally harmful effects, not only through the use of resources but also due to the negative
externalities that arise from the economic activity. Nevertheless, the effects differ between countries
because the technology of production and the weight of value added also differ in each context.

This paper presents an appraisal of the impacts of variation in demand on the emissions of
Greenhouse Gases (GHGs; GHGs considered are Carbon Dioxide (CO,), Methane (CHy), Nitrous
Oxide (N0O) and fluorinated gases (hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride,
and nitrogen trifluoride) and on employment in order to provide an assessment tool for policies aimed
at a reduction of those emissions through reductions in demand of certain commodities. In this respect,
the paper compares, as the main objective, the potential reduction in GHG emissions obtained with a
reduction in demand, and the corresponding reduction in output and employment.

Lineal multi-sectoral analysis is used, while focusing on the EU member states (MS) and using
estimated Social Accounting Matrices (SAMs) for 2015. SAMs make the consideration of all the economic
agents possible, since all the interrelations between productive economic activities, final demand,
and value added are included in the circular flow of income [3].

Demand-driven emissions have been analyzed in a number of studies. Peters [4] discusses the
change in the inventories of the emissions from production-based to consumption-based methods.
Wiedmann [5] estimates emissions embedded in international trade. Davis and Caldeira [6] analyze
the amount of emissions associated with consumption, while focusing on China and developing
countries, and find that a substantial quantity of CO, emissions is traded internationally. Similarly,
Liu et al. [7] study the environmental impact of several industries through embodied emissions.
Yang and Meng [8] present a general overview of the mapping between fields of studies regarding
demand-driven emissions. Sanchez-Choliz et al. [9] study the environmental impact of the Spanish
economy generated by household demand and Duarte et al. [10,11] analyze the relationship between
types of consumption and pollution using a SAM for Spain, by examining the composition of final
demand and determining the final volume of emissions. They analyze consumption patterns in
relation with sustainable growth and development using a SAM-based model in combination with
econometric estimations, and observe that the relationship between per capita income and regional
responsibility is based on a demand scale effect. Hertwich and Peters [12] quantify greenhouse gas
emissions associated with the final consumption of goods and services, and find that more than 70% of
GHG emissions correspond to household consumption, 10% to government consumption, and the
remaining GHG emissions correspond to investments, food, shelter, and mobility account for 56% of
the total. They demonstrate the major role of consumption in the environmental impact and register
greater indirect impact effects than direct impact effects. Other notable research that analyzes the
responsibility of household demand for GHG emissions in different ways includes that by Hoekstra
and Bergh [13], Gallego and Lenzen [14], and Lenzen and Peters [15].

On the other hand, many studies have used SAMs to analyze impacts on employment: Allan et al. [16],
Courtney et al. [17], Khan and Thorbecke [18], Seung and Waters [19], and Campoy et al. [20], among others.
More specifically, in relation to the link between demand and employment, Philippidis et al. [21] use
employment multipliers for the bioeconomy sectors for 27 EU member states, and find several clusters with
a homogeneous structure. Cardenete et al. [22] calculate employment multipliers of the Spanish bio-based
accounts; Meng [23] and Meng et al. [24] simulate the effects of taxes on various employment occupations.

The contribution of this paper involves the use of a new dataset of SAMs for EU SAMs (year 2015)
and the adaption of a well-known input-output and SAM multi-sectoral analysis tool, which enables a
broader analysis of this issue to be performed, for the assessment of demand-driven GHG mitigation
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policies. It could be considered a prior analysis for a more in-depth analysis based on the specific
structure and characteristics of each member state, which provides the main lines that describe the
issue. In this respect, the main objective of the paper is to estimate the cost, in terms of employment,
of reducing GHG emissions through reductions in the demand for goods and services, so that the
effectiveness of this measure can be assessed for 1a wide range of countries and commodities.

The rest of the paper is structured as follows: Section 2 presents the main steps in the estimation
of the database (Social Accounting Matrices for the 28 EU MSs, year 2015) and shows the method
employed to value the GHG emissions, output, and employment generated by the final demand.
Section 3 includes the main results and discussion. Finally, conclusions are described in Section 4.

2. Database and Methods

2.1. Social Accounting Matrices for the 28 European Union Member States

The database used in this analysis comprises of a new set of Social Accounting Matrices, one for
each of the 28 member states of the European Union, and refers to 2015 as the base year. A SAM
(a common reference on the origins of SAMs is the work of Sir Richard Stone (see Stone, [25]). Pyatt and
Round [26] provide a fundamental explanation of the basic structure and potential utilities of SAMs) is
a comprehensive and economy-wide database that records data on transactions between all economic
agents within an economy in a given period. A SAM is ultimately a square matrix in which activities,
commodities, factors, and institutional sectors are represented by specific rows and columns (Social
Accounting Matrices improve traditional Input-Output Tables (IOTs), which reflect the production part
of the economy, but not the relations between the income and expenditure of institutional agents. In this
respect, SAMs expand the explanatory capacity of I-O models and explicitly introduce income and its
primary and secondary distributions, and the final consumption of institutional agents (households,
government, etc.). SAMs are extensions of the concept of IOTs achieved in an integrated way and
not through the addition of satellite accounts). Each cell records the payment by the account in the
column to the account in the row (SAMs have a double relevance: they serve as a database to calibrate
economic modeling, and they describe, in a simple but exhaustive way, the complete circuit of economic
relations of an economy. The concept of the circular flow of income is the foundation of the SAMs
(Mainar et al. [27]). SAMs are extensions of the concept of IOTs achieved in an integrated way and not
through the addition of satellite accounts; several primary databases are employed to populate the
cells of a matrix. The main databases include the set of National Accounts systems, household budget,
and/or labor market surveys (and other socioeconomic databases), and statistics related to foreign
sectors and international trade). Thus, the income of each account is described along its corresponding
row while its expenditures are recorded in the corresponding column. The basic structure of a standard
SAM is shown in Figure 1 (European Commission [28], Eurostat [29], Mainar et al. [27], and Miller and
Blair [30] describe the characteristics of this structure, as well as specific issues regarding its definition
and composition).

In order to achieve the objective of the analysis, a new SAM was estimated for each MS for
the year 2015. These SAMs are completely coherent with the macro-magnitudes of each country,
based on statistical data from Eurostat (this entails a two-step procedure for each country. First,
a matrix containing aggregates for the main submatrices of the SAM is estimated using official
macro-magnitudes. These auxiliary matrices are called MacroSAMs and are estimated with values
extracted from the Non-financial Annual Sector Accounts [31]. These accounts provide values paid
and received, aggregated, and per institution for the main macro-variables of the economy. This data
set is employed for aggregate production, supply and demand, primary factors (labor and capital),
taxes, and institutional accounts (i.e., household, government, corporations, and the rest of the world).
In a second stage, the MacroSAM structure is extended by opening up the aggregate accounts to
represent specific activities and commodities, thereby obtaining the targeted SAMs. The procedure
of opening up these submatrices in the MacroSAM is facilitated by entering information from the
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2015 Supply-and-Use Tables (SUT) [32]. Activities and products/commodities in the SUT follow
the classifications of Eurostat NACE Rev. 2 (statistical classification of economic activities in the
European Community, revised version 2) [33] and the Classification of Products by Activity (CPA) [34],
respectively, and hence SAMs also use this classification (see Table A1); the Supply-and-Use Tables
are the matrices per industry and product that describe production processes and the transactions in
products of the national economy. They show the structure of the costs of production and the value
added generated, and flows of goods and services produced within the national economy and with the
rest of the world. It should be noted that the aggregates from the Supply-and-Use Tables of Eurostat
are broadly consistent with the National Accounts system).
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Figure 1. Standard structure of a Social Accounting Matrix (SAM). Source: Authors’” own based on
Mainar et al. (2018).

2.2. Multipliers Analysis

The analysis of the sectoral capacity to generate output and employment on the one hand,
and GHG emissions on the other, was carried out by comparing the corresponding SAM multipliers.
A multiplier, m;;, reflects the impact that an exogenous unit of income (for example, demand) of sector
j, finally generates on the income of the account i, after going through the circular flow of income an
infinite number of times. The sum of the columns of the multiplier matrix would indicate the total
effect of an exogenous shock on the rest of the economic activity as received by an endogenous account.
Therefore, a column of this matrix whose sum attains a very high value corresponds to an account that
holds a major influence over the rest of the economy when it receives an exogenous shock, which could
be caused by a determined economic policy or by another external event.

In order to estimate the data required for the analysis proposed herein, it is first necessary to obtain
the output multipliers (see Pyatt and Round [35], among others) for each of the 28 MSs considered.
The SAM multipliers are estimated from the natural extension to a SAM of the classic expression of the
Leontief inverse [36]. The starting point for the analysis is given by the following equilibrium equation:

x:Ax—f—y(:}x:(I—A)_l:My 1)

where x is the vector of total gross output of endogenous (regarding the selection of endogenous and
exogenous variables, exogenous variables are commonly considered as those typically determined
outside the economic environment (for instance, the foreign sector) or as those that can be used as
instruments of economic policy (for instance, public expenditure, investment, certain social transfers,
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etc.). In the application presented in this work, these are exogenous: public sector accounts, savings
and investment accounts, and the rest of the world) accounts and y is the corresponding vector of total
final demand. I represents the identity matrix, and A is the usual matrix of coefficients in the SAM
framework. Their elements 4;; show the share of the sector i in each unit produced by sector j. M is the
matrix of SAM multipliers. Although A and M are square matrices with an order determined by the
endogenous accounts, only the part concerning production activities in rows and commodities account
in columns, submatrix Ma, is considered in order to focus the analysis on the proposed objectives
(effects of a demand shock for a commodity on the output generated by an activity).

The sum, for each column of Ma, of the values corresponding to the rows of the accounts of
activities, results in the sectoral multiplier of production, and shows the increase in output generated
by an exogenous shock in one of the exogenous demands for a given commodity.

In order to obtain employment and GHG-emission multipliers, it is necessary to consider additional
vectors including information regarding ratios of the employed, or of GHG emissions generated per
unit of output, [37]. In this respect, the next step involves the estimation of a vector with the average
direct GHG emissions (measured in tonnes of CO;) per unit of output (in this case, one million euros)
for each activity. This vector ¢, which expresses direct emissions (tonnes of carbon dioxide equivalent
per million euros of output), is built using Eurostat data on direct emissions per activity (air emissions
accounts by NACE Rev. 2 activities, [38]) and the total sectoral output directly observed in SAMs.

The matrix of GHG-emission multipliers, Mg, is obtained by pre-multiplying the output multiplier
matrix, Ma, by the diagonal matrix from c.

Mg = M, @)

Elements of Mg, mg(i,j) show the total amounts of emissions generated (direct, indirect,
and induced) per sector i for each additional exogenous unit of income in the economic sector j,
that is, a multiplier matrix of generated embodied emissions. The total effect on GHG emissions
resulting from an exogenous shock in each commodity is obtained by adding up in the same way as
that used for output multipliers.

Similarly, in order to obtain employment multipliers, a vector e that contains the ratios of the
number of jobs per million euros of output value is required [39]. To populate this matrix, employment
data from the Labor Force Survey was used [40]. A diagonal matrix based on e was multiplied by Ma.
The expression of this employment multiplier, Me, is given as:

M, = 2;Ma (3)

Each element in Me, m,(i,j), shows the increment in the number of jobs of the account i when the
account j receives a unitary exogenous injection. In the same way as for GHG emissions, the addition
by columns provides the total effect on employment resulting from an exogenous shock in the demand
for each commodity. Tables A2-A4 summarize the values of these multiplier matrices that serve to
obtain the main results of this analysis.

3. Results and Discussion

By means of using the estimated SAMs of the 28 MSs and the necessary additional statistical
information, the output, GHG emissions, and employment multipliers have been calculated,
following the proposed methodology. Although all the calculations have been performed with
the complete disaggregation of the matrices (65 activities and 65 commodities), in this section the
results were presented aggregated into five broad sectors in order to facilitate their interpretation:
primary-sector commodities, mining and quarrying, manufactured products, construction, and services
(the disaggregated results per country are presented in the Appendix A). Tables A2—-A4 show the
corresponding multipliers of output, employment, and emissions. It is necessary to bear in mind
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that the objective is to allow a comparison between the benefits, quantified in terms of emission
reductions that a reduction in a commodity generates, and the damages that the corresponding loss
of employment would entail. Therefore, the presented results show the reductions, both in GHG
emissions, and in output and employment, generated by a unit reduction (million euros) in the demand
for the corresponding commodities or groups of commodities. In general, it can be seen how the
greatest multipliers of output are found in the service and construction sectors, which drive sectors
of the developed European economies. However, when considering the employment multipliers,
these results are modified, since the commodities of the primary sector are shown as the greatest
generators of employment, although this is due to the great importance of this sector and its especially
labor-intensive character in countries such as Romania and Bulgaria. Apart from these cases, it can be
stated that the service sector is that which shows the greatest employment capacity (and, therefore,
the greatest destruction capacity, if applicable), followed by the construction sector.

In order to more intuitively balance the benefits of eliminating emissions through reductions in the
demand for commodities with the drawbacks of the consequent decrease in output and employment,
the quotient of these two multipliers is presented. These ratios show the reductions in output
(in millions of euros) and in employment (jobs) that are generated for a reduction of 1000 tonnes of
GHG emissions through reductions in the demand for each commodity. These ratios are presented in
Figures 2—4 and in Tables 1 and 2 (aggregated sectors) and A5 and A6 (disaggregated sectors).
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Figure 2. Average output (millions of euros) reduction caused by a reduction of 1000 tonnes of
Greenhouse Gas (GHG) emissions through a reduction in demand by country.
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Figure 3. Average employment (jobs) reduction caused by a reduction of 1000 tonnes of GHG emissions
through a reduction in demand per country.

Figure 2 shows the average reductions in production for each country necessary to achieve a
reduction of 1000 tonnes of GHG emissions. The very different data between countries is the reflection of
the different production structures. Countries with a greater orientation towards services (less polluting
sectors) need to reduce their production by a greater amount than those whose output contains a
greater weight of agricultural or manufacturing activities (highly polluting sectors). For example,
the drop in France in output to reduce 1000 tonnes of GHG emissions is more than 15 million euros,
this stands at around 12 million in Ireland, Italy, and the United Kingdom, and is 18 million in Sweden,
but only 2.5 million in Bulgaria, 2.74 million in Poland, and 5.1 million in Hungary.

Thus, the countries with the highest value of this ratio are Austria, Belgium, Finland, France,
Ireland, Italy, Luxembourg, and the United Kingdom, with the lowest values observed in Bulgaria,
Estonia, Lithuania, Poland, or Romania. On average, EU28 countries would lose 7.6 million euros for
every 1000 tonnes of GHG emission reduction through demand. However, in terms of employment,
the loss would be 61.5 jobs, now the differences between countries are nuanced, since, to the factor of
the production structure, with more or less preponderance of polluting activities, it is necessary to
add the intensity of the labor factor, which differs between production branches per se and between
countries for the same branch. In this way, included among the countries that would need a greater
sacrifice in employment, apart from those that already needed it in production, are Bulgaria, Croatia,
Hungary, Latvia, Romania, Slovakia, and Slovenia. These countries, characterized by a greater intensity
of the labor factor, both in the cleanest and the most polluting sectors, logically show a greater reduction
in employment due to the consequent reductions in production generated by the decrease in demand.
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Figure 4. Average employment (jobs) reduction caused by a reduction of 1000 tonnes of GHG emissions
through a reduction in demand per commodity.
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Table 1. Average output (millions of euros) reduction caused by a reduction of 1000 tonnes of GHG
emissions through a reduction in demand.

Primary-Sector ~ Miningand = Manufactured

All Sectors Construction Services

Commodities Quarrying Products

Austria 10.56 2.13 4.66 7.93 4.64 15.47
Belgium 9.33 2.06 3.74 6.74 4.76 13.74
Bulgaria 1.92 1.44 1.43 1.55 2.15 2.55
Croatia 4.08 1.56 2.70 3.35 0.72 5.59
Cyprus 5.25 2.16 2.81 2.39 0.64 743
Czechia 3.95 1.92 0.71 3.72 1.01 4.44
Denmark 6.08 2.03 2.09 9.79 3.24 5.08
Estonia 242 1.49 1.84 2.06 1.15 2.77
Finland 7.57 2.53 5.15 5.97 2.24 8.83
France 11.70 2.34 7.59 9.40 2.82 15.03
Germany 7.28 1.78 4.09 7.06 3.56 8.45
Greece 3.54 2.56 3.98 242 0.86 4.38
Hungary 4.55 1.64 1.68 477 0.78 5.06
Ireland 10.05 0.78 2.53 10.26 1.97 12.00
Italy 9.67 3.85 5.54 8.25 3.21 11.80
Latvia 4.34 1.28 4.65 4.52 1.31 4.89
Lithuania 2.93 1.29 3.75 2.89 0.99 3.08
Luxembourg 22.38 1.27 10.79 11.11 6.06 26.51
Malta 7.61 391 8.78 7.07 1.00 7.59
Netherlands 7.42 212 4.74 6.19 3.88 10.41
Poland 2.58 1.13 0.94 2.45 1.12 2.74
Portugal 5.28 2.16 3.99 4.22 0.96 6.94
Romania 3.05 1.38 1.60 2.98 0.84 3.89
Slovakia 5.34 3.26 2.43 4.97 1.22 6.51
Slovenia 5.05 1.77 2.28 4.89 3.07 5.13
Spain 7.13 2.61 4.65 5.90 2.33 9.08
Sweden 15.42 3.71 4.94 13.01 6.14 18.69
United Kingdom 10.76 217 3.79 8.27 343 12.43
EU28 7.57 2.04 3.38 6.37 2.56 9.50

Source: Authors’ own.

The results in Figures 2 and 3 may seem controversial. While there are eight countries that
present an above-average loss of output that are also among those with an above-average loss of
employment, there are still countries whose loss in production does not reach that in the loss in
employment. Those countries with the worst behavior in these two variables are Sweden, France,
the United Kingdom, Italy, and Austria. However, Luxembourg, Ireland, and Belgium would be
especially damaged in terms of output, but not in terms of employment. Croatia, Hungary, Latvia,
Romania, Portugal, Slovakia, Spain, and Slovenia would suffer particularly in terms of jobs lost,
but not that much in terms of output. Special mention has to be made regarding Luxembourg,
whose production would decrease by nearly 25% of its value, but whose employment would be the
least affected by the simulation. Apart from the aforementioned economic structure characteristics, it is
interesting to highlight the relationship between these results and the productivity of labor per country.
In labor terms, the more productive the country becomes, the more prone it is to suffer mainly in terms
of economic growth; in contrast, the less productive the country, the greater the decrease in employment.
This is coherent with the results obtained by Duarte et al. [41], Fuentes et al. [39], and Philippidis
and Sanjuan-Lépez [42]. Furthermore, Mainar-Causapé and Fuentes-Saguar [3] obtain analogous
results for the Spanish economy. Those sectors most affected are: C_58, C_56, C_63, C_57, C_54,
and C_59 (Figure 4, see codification in the Appendix A). For the analysis of the most disaggregated
sectoral differences, Figure 4 shows the mean values of job losses in the EU28. Care services (160 jobs),
education (135), and health (110), are the sectors that would suffer the greatest losses, followed by
artistic activities, financial services, and communications, all of which would suffer in excess of 100 jobs
lost. Among the sectors that would allow a reduction of GHG emissions with a lower cost in terms
of employment, the most polluting sectors appear: transport (10 jobs), electricity generation (5),
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metallurgy (16), mining (19), refinery (17), chemical products (25), land transport (35), and the agri-food
industry (42). Similar effects regarding the sectoral capacity of GHG generation and their link with
demand, especially that of households, can be found for previous periods in Munksgaard et al. [43],
Moll et al. [44], and Kerkhof et al. [45], while in Lenzen and Peters [15], the link with employment
provides results coherent with these effects. Results show that the service sectors are surprisingly
(at least initially) the most polluting sectors in relation to their demand. Indirectly and induced by the
inclusion in the circular flow of income, the demand for services finally generates more emissions than
other sectors with highly polluting production, such as agriculture, livestock, and energy generation.
In this respect, countries, such as Germany, Spain, France, Italy, and the United Kingdom, generate
the highest amount of emissions linked to the demand for goods and services, precisely due to the
greater weight of the tertiary sector. This would make them lose more production with GHG reduction
policies through reductions in demand, unlike Eastern European countries, where the greater weight
of the primary sector makes it easier to reduce emissions through demand, because they are highly
polluting sectors. Tables A5 and A6 show the detailed results that support these statements.

Table 2. Average employment (jobs) reduction caused by a reduction of 1000 tonnes of GHG emissions
through a reduction in demand.

Primary-Sector ~ Miningand = Manufactured

All Sectors Construction Services

Commodities Quarrying Products
Austria 68.80 27.06 22.70 41.83 18.75 118.50
Belgium 49.99 10.67 19.10 27.78 18.58 89.30
Bulgaria 60.34 48.98 38.30 42.73 55.46 94.84
Croatia 86.83 49.44 42.20 64.93 15.87 128.71
Cyprus 55.87 36.40 27.32 34.02 7.44 72.59
Czechia 51.05 26.95 9.46 40.26 13.68 73.95
Denmark 34.81 11.34 5.85 47.33 14.43 31.99
Estonia 37.36 21.20 18.25 25.98 11.99 48.98
Finland 47.75 19.79 23.57 28.05 9.96 65.62
France 80.32 16.15 48.39 53.65 18.68 115.91
Germany 53.59 14.46 31.35 42.50 19.94 74.92
Greece 45.82 51.39 50.92 27.06 7.83 58.12
Hungary 85.89 32.16 31.48 66.36 16.96 127.19
Ireland 36.15 7.29 14.51 27.42 10.29 49.00
Italy 70.02 35.60 37.09 51.00 20.11 98.68
Latvia 82.52 29.85 80.34 75.72 22.02 104.53
Lithuania 60.50 32.75 66.85 47.19 19.29 74.83
Luxembourg 24.96 4.54 6.17 12.04 4.86 28.40
Malta 58.98 41.70 70.38 61.01 8.30 55.06
Netherlands 42.89 11.96 14.41 27.42 18.36 73.46
Poland 48.79 39.46 16.74 39.76 18.77 62.13
Portugal 75.44 48.34 49.66 52.15 9.79 107.22
Romania 81.47 98.52 39.55 69.72 18.50 111.05
Slovakia 69.29 43.84 34.20 50.83 18.44 120.68
Slovenia 62.36 39.15 27.49 52.78 35.68 75.39
Spain 63.23 27.80 35.41 43.85 17.18 93.19
Sweden 95.27 24.44 22.29 59.65 30.19 134.43
United Kingdom 76.51 14.85 18.40 49.17 17.81 96.79
EU28 61.52 26.61 19.09 44.25 17.90 85.65

Source: Authors’ own.

4. Conclusions

In general, the results show trends that, although they were expected, were herein quantified
and corroborated. The reduction of emissions based on the reduction of the demand for commodities
incurred a cost in employment and production that depended on the intensity of emissions and the
intensity of the use of the labor factor of each sector, which also differed significantly from one country
to another. Reducing emissions through demand-reduction policies exerted greater negative effects in
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those less polluting sectors with a higher intensity of the work factor, and therefore offered a more
suitable option in those highly polluting sectors with a lower weight of the work factor.

The economic structure of each country and the level of labor intensity of their economic activity
is determinant in ascertaining to what level each economy may be altered by pollution limitations.
The different behavior by a number of the countries in output and employment are key for this
situation. While wealthier countries can survive the consequences of production loss and the decrease
in employment, others will be left to handle a situation in which employment loss exceeds the effects
suffered by the wealthier countries. Apart from the consequences of the labor intensity of each economy
through the circular flow of income that can be analyzed due to the inclusion of the interaction between
value added and final demand, the sectoral structure remains the determining factor. Nevertheless,
these differences between countries fail to respond to specific policies regarding the demand for
commodities, since they are caused by the existing economic structure of the region or country.

In an indirect way and induced by the inclusion in the circular flow of income, the service economy
has been shown to pollute even more than the other sectors. Therefore, the decrease in the GHG
emissions has lead European economies (most of them specialized in services) to suffer more on average
due to the activity destroyed in such economic branches. Rich countries, such as France, Germany; Italy,
and the United Kingdom, would experience a greater drop in output if they were to reduce emissions
via demand, since the services sector is more significant therein, while in countries with a greater
weight of primary or secondary sectors, such as Bulgaria, Poland, and Romania, this decrease would
be less. However, the differences in employment intensities, both sectoral and between countries,
qualify these results.

Notwithstanding this fact, the level of specialization in services differs between European
economies, which may create the idea that those with smaller primary sectors may be less damaged.
Nevertheless, the possibility of analyzing this scenario with the help of Social Accounting Matrices
brings light to that idea, since employment would be affected to a higher level in those countries whose
primary sectors are more relevant. Thus, special attention has to be paid to countries belonging to
this latter type of economy because these will suffer in terms of employment to a greater degree both
directly and in an induced way.

However, although these reductions in employment could be offset by increases due to the
reallocation of demand in other less polluting sectors, alternative policies to reduce GHG emissions
that involve maintaining employment levels should be directed mainly towards technological aspects
(direct emissions in production or use of inputs) and towards a more suitable structure of the economy.
In this respect, the subsequent step in this line of research is to delve into the factors that determine
the different values calculated for each country, and into where the differences between these factors
originate. It would also be relevant to analyze the possible effects that a hypothetical reallocation of
the detracted demand of polluting sectors towards other sectors with lower emissions may incur in the
medium or long term.

Furthermore, the analysis of short-term and long-term effects of the economic cost of reducing
GHG emissions in each member state should be addressed in future research. The updating of data
and results could also constitute a critical feature in future research.
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Table A1. Products and activities used in EU28 SAMs (2015).

C_01

C_02

C_03

C_04
C_05

C_06

C_07
C_08
C_09
C_10

Cc_11

C_12

C_13

C_14
C_15
C_16

C_17
C_18
C_19

C_20
C_21
C_22
C_23
C_24

C_25

C_26

Cc_27

Products of agriculture, hunting and

related services

Products of forestry, logging and
related services

Fish and other fishing products;

aquaculture products; support
services to fishing
Mining and quarrying

Food, beverages and tobacco products

Textiles, wearing apparel, leather and
related products

Wood and of products of wood and
cork, except furniture; articles of straw
and plaiting materials

Paper and paper products

Printing and recording services
Coke and refined petroleum products
Chemicals and chemical products

Basic pharmaceutical products and
pharmaceutical preparations

Rubber and plastic products

Other non-metallic mineral products

Basic metals
Fabricated metal products, except
machinery and equipment
Computer, electronic and
optical products
Electrical equipment

Machinery and equipment n.e.c.

Motor vehicles, trailers and
semi-trailers

Other transport equipment

Furniture and other
manufactured goods
Repair and installation services of
machinery and equipment
Electricity, gas, steam and
air conditioning
Natural water; water treatment and
supply services
Sewerage services; sewage sludge;
waste collection, treatment and
disposal services; materials recovery
services; remediation services and
other waste management services
Constructions and construction works

A_01

A_02

A_03

A_04
A_05

A_06

A_07
A_08
A_09
A_10

A_11

A_12

A_13

A_14
A_15
A_16

A_17
A_18
A_19

A_20
A_21
A_22
A_23
A_24

A_25

A_26

A_27

Crop and animal production, hunting and
related service activities

Forestry and logging

Fishing and aquaculture

Mining and quarrying
Manufacture of food products; beverages
and tobacco products
Manufacture of textiles, wearing apparel,
leather and related products
Manufacture of wood and of products of
wood and cork, except furniture;
manufacture of articles of straw and
plaiting materials
Manufacture of paper and paper products
Printing and reproduction of
recorded media
Manufacture of coke and refined
petroleum products
Manufacture of chemicals and
chemical products
Manufacture of basic pharmaceutical
products and
pharmaceutical preparations
Manufacture of rubber and
plastic products
Manufacture of other non-metallic
mineral products
Manufacture of basic metals
Manufacture of fabricated metal products,
except machinery and equipment
Manufacture of computer, electronic and
optical products
Manufacture of electrical equipment
Manufacture of machinery and
equipment n.e.c.
Manufacture of motor vehicles, trailers
and semi-trailers
Manufacture of other transport
equipment
Manufacture of furniture; other
manufacturing
Repair and installation of machinery
and equipment
Electricity, gas, steam and air
conditioning supply

Water collection, treatment and supply

Sewerage, waste management,
remediation activities

Construction
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C_28

C_29
C_30

C_31

C_32
C_33

C_34
C_35
C_36
C_37

C_38

C_39

C_40

Cc 41

C_42

C_43
C_44

C_45

C_46

C_47

C_48

C_49

C_54

Wholesale and retail trade and repair
services of motor vehicles
and motorcycles
Wholesale trade services, except of
motor vehicles and motorcycles
Retail trade services, except of motor
vehicles and motorcycles
Land transport services and transport
services via pipelines
Water transport services
Air transport services
Warehousing and support services
for transportation
Postal and courier services

Accommodation and food services

Publishing services
Motion picture, video and television
programme production services,
sound recording and music
publishing; programming and
broadcasting services
Telecommunications services
Computer programming, consultancy
and related services;
Information services
Financial services, except insurance
and pension funding
Insurance, reinsurance and pension
funding services, except compulsory
social security
Services auxiliary to financial services
and insurance services
Real estate services excluding
imputed rents
Imputed rents of
owner-occupied dwellings
Legal and accounting services;
services of head offices; management
consultancy services
Architectural and engineering
services; technical testing and
analysis services
Scientific research and
development services
Advertising and market
research services
Other professional, scientific and
technical services and
veterinary services
Rental and leasing services
Employment services
Travel agency, tour operator and other
reservation services and
related services
Security and investigation services;
services to buildings and landscape;
office administrative, office support
and other business support services

A_28

A_29
A_30

A_31

A_32
A_33

A_34
A_35
A_36
A_37

A_38

A_39

A_40

A 41

A_42

A_43
A_44

A_45

A_46

A 47

A_48

A_49

A_50

A_51
A_52

A_53

A_54

Wholesale and retail trade and repair of
motor vehicles and motorcycles

Wholesale trade, except of motor vehicles
and motorcycles
Retail trade, except of motor vehicles
and motorcycles
Land transport and transport
via pipelines
Water transport
Air transport
Warehousing and support activities
for transportation
Postal and courier activities
Accommodation and food
service activities
Publishing activities

Motion picture, video, television
programme production; programming
and broadcasting activities

Telecommunications

Computer programming, consultancy,
and information service activities

Financial service activities, except
insurance and pension funding
Insurance, reinsurance and pension
funding, except compulsory
social security
Activities auxiliary to financial services
and insurance activities
Real estate activities excluding
imputed rents
Imputed rents of
owner-occupied dwellings
Legal and accounting activities; activities
of head offices; management
consultancy activities

Architectural and engineering activities;
technical testing and analysis
Scientific research and development
Advertising and market research
Other professional, scientific and
technical activities; veterinary activities

Rental and leasing activities
Employment activities

Travel agency, tour operator reservation
service and related activities

Security and investigation, service and
landscape, office administrative and
support activities
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C_55

C_56
C_57

C_58

C_59

C_60
C_61

C_62
C_63

C_64

C_65

Public administration and defence
services; compulsory social
security services
Education services
Human health services
Residential care services; social work
services without accommodation
Creative, arts, entertainment, library,
archive, museum, other cultural
services; gambling and
betting services
Sporting services and amusement and
recreation services
Services furnished by
membership organisations
Repair services of computers and
personal and household goods
Other personal services

Services of households as employers;
undifferentiated goods and services
produced by households for own use

Services provided by extraterritorial
organisations and bodies

A_55

A_56
A_57

A_58

A_59

A_60
A_61

A_62
A_63

A_64

A_65

Public administration and defence;
compulsory social security

Education
Human health activities
Residential care activities and social work
activities without accommodation
Creative, arts and entertainment activities;
libraries, archives, museums and other
cultural activities; gambling and
betting activities
Sports activities and amusement and
recreation activities

Activities of membership organisations

Repair of computers and personal and
household goods
Other personal service activities
Activities of households as employers;
undifferentiated goods- and
services-producing activities of
households for own use
Activities of extraterritorial organisations
and bodies

Source: Authors’ own from Eurostat 2016b.

Table A2. Average output (millions of euros) reduction per 1 million euros of demand reduction.

Primary-Sector Mining and Manufactured C . .
oy . onstruction Services
Commodities Quarrying Products
Austria 1.55 0.58 1.36 191 1.95
Belgium 1.33 0.17 1.11 1.51 1.76
Bulgaria 2.21 0.75 1.44 1.31 2.28
Croatia 1.79 1.25 1.28 1.44 2.00
Cyprus 1.75 0.92 0.66 217 1.98
Czechia 1.84 0.62 1.40 2.10 2.12
Denmark 1.67 1.12 1.16 1.73 1.77
Estonia 1.79 1.35 1.12 1.96 1.91
Finland 1.96 0.72 1.59 1.72 2.14
France 2.14 0.43 1.57 2.14 2.11
Germany 1.59 0.52 1.64 2.06 2.13
Greece 2.22 0.59 1.33 2.04 2.38
Hungary 1.89 0.39 1.15 1.68 1.71
Ireland 1.64 0.46 1.09 1.83 1.24
Italy 2.15 0.90 2.12 2.72 247
Latvia 1.90 1.11 1.11 1.70 2.16
Lithuania 1.76 0.20 1.01 1.71 1.93
Luxembourg 0.76 0.30 0.73 1.22 1.47
Malta 1.43 2.05 0.89 1.88 1.45
Netherlands 1.27 0.61 1.07 1.68 1.66
Poland 2.25 1.02 1.60 2.09 2.37
Portugal 1.87 0.41 1.49 2.33 2.32
Romania 2.36 1.89 1.72 2.54 2.59
Slovakia 1.83 0.42 1.31 1.80 2.24
Slovenia 147 1.10 1.20 1.42 1.93
Spain 2.13 0.44 1.84 2.48 243
Sweden 0.99 0.85 1.29 1.87 191
United Kingdom 2.08 1.54 1.55 2.37 249
EU28 1.81 0.81 1.53 2.16 2.12

Source: Authors’ own.
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Table A3. Average employment (jobs) reduction per 1 million euros of demand reduction.

Primary-Sector Mining and Quarrying  Manufactured Products Construction  Services

Commodities
Austria 19.70 2.82 7.17 7.71 14.95
Belgium 6.91 0.88 457 5.90 11.47
Bulgaria 75.32 19.99 39.68 33.71 84.93
Croatia 56.95 19.57 24.75 31.59 4597
Cyprus 29.57 8.93 9.40 25.07 19.35
Czechia 25.85 8.30 15.13 28.49 35.26
Denmark 9.33 3.13 5.62 7.68 11.15
Estonia 25.45 13.43 14.16 20.40 33.68
Finland 15.32 3.32 7.50 7.64 15.92
France 14.79 2.74 8.94 14.13 16.27
Germany 12.86 3.97 9.86 11.55 18.84
Greece 44.56 7.54 14.87 18.58 31.51
Hungary 37.07 7.31 15.99 36.26 43.05
Ireland 15.31 2.66 2.90 9.57 5.06
Italy 19.94 6.01 13.08 17.05 20.68
Latvia 44.35 19.25 18.57 28.48 46.18
Lithuania 44.80 3.51 16.43 33.26 46.94
Luxembourg 2.73 0.17 0.80 0.98 1.57
Malta 15.24 16.45 7.68 15.58 10.52
Netherlands 7.20 1.86 4.72 7.94 11.71
Poland 78.70 18.17 25.98 35.22 53.79
Portugal 41.74 5.05 18.44 23.82 35.81
Romania 168.37 46.61 40.27 56.25 73.80
Slovakia 24.64 5.90 13.35 27.20 41.47
Slovenia 32.59 13.20 12.93 16.53 28.28
Spain 22.77 3.39 13.69 18.30 24.93
Sweden 6.50 3.85 5.93 9.17 13.75
United Kingdom 14.26 7.45 9.23 12.31 19.39
EU28 23.55 4.57 10.61 15.14 19.15

Source: Authors” own.

Table A4. Average GHG emission (1000 tonnes) reduction per 1 million euros of demand reduction.

Primary-Sector Mining and Quarrying  Manufactured Products ~ Construction  Services

Commodities
Austria 0.73 0.12 0.17 0.41 0.13
Belgium 0.65 0.05 0.16 0.32 0.13
Bulgaria 1.54 0.52 0.93 0.61 0.90
Croatia 1.15 0.46 0.38 1.99 0.36
Cyprus 0.81 0.33 0.28 3.37 0.27
Czechia 0.96 0.88 0.38 2.08 0.48
Denmark 0.82 0.54 0.12 0.53 0.35
Estonia 1.20 0.74 0.54 1.70 0.69
Finland 0.77 0.14 0.27 0.77 0.24
France 0.92 0.06 0.17 0.76 0.14
Germany 0.89 0.13 0.23 0.58 0.25
Greece 0.87 0.15 0.55 2.37 0.54
Hungary 1.15 0.23 0.24 2.14 0.34
Ireland 2.10 0.18 0.11 0.93 0.10
Italy 0.56 0.16 0.26 0.85 0.21
Latvia 1.49 0.24 0.25 1.29 0.44
Lithuania 137 0.05 0.35 1.72 0.63
Luxembourg 0.60 0.03 0.07 0.20 0.06
Malta 0.37 0.23 0.13 1.88 0.19
Netherlands 0.60 0.13 0.17 0.43 0.16
Poland 1.99 1.09 0.65 1.88 0.87
Portugal 0.86 0.10 0.35 243 0.33
Romania 1.71 1.18 0.58 3.04 0.66
Slovakia 0.56 0.17 0.26 1.47 0.34
Slovenia 0.83 0.48 0.25 0.46 0.38
Spain 0.82 0.10 0.31 1.07 0.27
Sweden 0.27 0.17 0.10 0.30 0.10
United Kingdom 0.96 0.40 0.19 0.69 0.20
EU28 0.89 0.24 0.24 0.85 0.22

Source: Authors’ own.
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Table A5. Average output (millions of euros) reduction caused by a reduction of 1000 tonnes of GHG emissions through a reduction in demand (disaggregated
commodities).

Co01 Co02 Co03 C04 CO05 CO06 CO07 CO08 C09 C10 Ci11 C12 C13 C14 Ci15 Ci16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C2 C27 C28 C29 C30 C31 C32

Austria 19 162  15.0 4.7 7.6 15.2 15.1 5.7 15.6 42 6.5 16.2 12.7 2.8 24 8.8 15.3 14.6 146 165 16.1 111 14.8 44 8.6 46 12.3 187 146 159 58 3.6
Belgium 20 53 3.5 3.7 7.6 12.2 12.2 9.2 10.0 53 4.8 16.6  10.0 22 45 116 14.3 134 115 16.1 134 13.6 14.1 1.2 10.7 4.8 119 15.2 133 142 7.8 7.4
Bulgaria 14 25 32 14 2.0 25 20 17 24 19 11 14 21 0.8 18 21 22 24 22 25 2.6 2.4 22 0.2 11 21 24 2.5 20 22 12 2.6
Croatia 12 3.0 44 2.7 3.8 48 57 48 6.0 2.1 15 5.1 5.0 1.7 3.8 5.5 45 6.0 6.1 45 59 55 59 1.3 5.1 0.7 3.8 44 44 43 3.3 29
Cyprus 1.8 53 4.4 2.8 3.4 5.0 57 5.1 5.0 4.8 3.5 4.4 4.0 0.4 4.0 4.8 4.8 52 54 5.0 5.0 5.0 6.3 0.4 11 0.6 3.1 6.2 6.1 42 3.4 11.8
Czechia 1.5 6.1 31 0.7 33 43 53 3.5 5.6 22 19 49 4.7 21 14 45 52 5.1 4.6 7.1 5.8 51 3.7 0.5 23 1.0 49 6.3 43 52 26 2.0
Denmark 1.8 9.2 3.7 2.1 52 13.4 12.2 9.5 159 32 107 176 13.1 2.7 107 132 16.1 155 163 136 147 160 12.2 12 149 32 11.7 126 12.7 14.9 3.7 13
Estonia 1.0 3.5 25 1.8 2.1 3.0 3.4 14 29 0.6 2.7 3.0 29 13 2.6 3.6 6.4 4.7 3.6 3.3 3.5 3.2 3.7 0.2 0.8 12 3.1 3.3 33 26 1.8 12
Finland 1.5 9.2 29 51 6.0 9.0 9.2 49 9.2 3.4 52 9.4 8.4 39 29 8.8 109 11.0 119 100 103 10.0 10.1 11 9.0 22 9.3 10.8 9.4 8.4 4.0 21
France 21 10.3 5.1 7.6 6.3 13.2 12.8 8.0 134 4.4 5.8 13.5 11.0 3.1 3.0 11.8 14.5 13.0 139 144 206 14.2 14.9 5.1 15.0 2.8 127 122 17.5 12.5 6.1 6.6
Germany 17 85 6.3 41 5.6 7.7 8.0 5.0 8.0 3.4 5.0 8.2 7.2 24 29 7.6 9.1 8.5 9.8 105 11.1 8.5 10.2 0.7 14 3.6 59 10.2 8.2 8.1 53 21
Greece 22 3.0 6.2 4.0 3.7 45 4.8 42 46 31 32 49 3.0 0.9 21 3.6 49 0.8 3.5 48 47 4.6 3.5 0.3 17 0.9 3.4 55 4.8 57 1.8 43
Hungary 1.6 3.6 3.4 17 34 5.0 45 3.9 5.1 24 22 48 5.1 1.8 22 5.0 9.2 7.0 59 8.6 6.1 54 6.1 0.6 3.0 0.8 4.4 42 44 45 3.0 3.5
Ireland 0.7 14 3.5 25 3.5 8.7 3.4 10.1 115 42 126 239 7.5 1.0 14 53 26.2 8.9 122 79 7.7 107 107 0.8 9.7 20 7.3 8.8 10.0 7.1 24 45
Italy 3.6 10.8 6.9 55 7.6 9.9 9.0 55 9.5 39 53 9.2 85 25 46 9.9 10.1 10.1 113 106 119 9.8 10.1 18 43 32 10.6 124 7.7 115 5.6 2.0
Latvia 1.0 57 3.7 4.7 3.6 45 6.3 22 6.3 5.6 4.0 58 6.3 1.8 41 6.0 7.1 6.8 6.1 6.0 57 6.4 58 1.6 2.3 13 5.9 6.5 6.4 6.7 2.0 54
Lithuania 11 4.7 1.8 3.8 3.3 4.8 4.4 4.4 52 2.8 13 4.3 3.6 1.1 4.6 5.0 4.6 4.7 4.8 4.7 49 49 6.3 1.3 43 1.0 55 4.7 4.4 54 1.0 3.8
Luxembourg 12 5.6 272 108 8.9 16.0 9.1 175 330 271 209 268 331 11 74 222 310 225 230 292 2.0 27.6 9.4 35 — 6.1 129 259 274 282 8.1 20.3
Malta 3.8 — 4.2 8.8 6.5 55 7.7 6.7 8.2 53 6.0 7.5 7.0 9.0 6.4 7.9 13.5 8.2 6.9 57 57 6.8 57 1.9 4.0 1.0 11.2 6.6 4.7 7.0 3.0 0.1
Netherlands 21 53 29 4.7 6.5 10.4 11.6 85 13.6 3.2 3.4 11.7 7.9 5.0 24 9.4 17.1 113 121 122 144 10.6 12.7 0.6 6.6 3.9 7.9 137 128 11.7 6.4 21
Poland 11 3.0 13 0.9 2.3 29 3.0 24 3.3 15 15 3.0 28 12 13 2.7 3.4 3.1 3.0 3.4 3.3 31 3.5 0.4 1.0 11 31 3.5 26 28 18 2.8
Portugal 1.8 6.4 41 4.0 4.6 6.6 4.7 3.3 59 29 33 7.0 6.0 12 24 6.1 8.2 6.9 52 8.8 8.0 6.7 74 1.3 44 1.0 5.1 7.5 6.5 6.8 26 2.0
Romania 13 4.3 3.2 1.6 3.0 4.1 39 3.0 3.9 2.3 17 35 35 1.2 15 2.9 3.7 3.7 3.4 3.9 3.7 4.1 4.1 0.8 28 0.8 2.7 3.9 4.3 39 29 3.8
Slovakia 3.0 8.8 7.2 24 4.8 7.9 9.0 6.3 7.6 2.6 3.2 59 48 22 1.0 33 11.7 74 49 9.5 59 7.3 6.6 23 3.5 12 55 9.5 7.5 7.9 3.4 51
Slovenia 1.5 6.8 7.2 23 3.9 7.2 7.6 3.0 7.7 6.2 5.5 8.5 7.2 20 3.7 6.7 7.5 8.2 7.8 8.5 7.0 7.6 9.2 0.8 5.6 3.1 72 9.2 6.6 7.1 1.3 9.0
Spain 26 8.6 3.0 4.6 6.4 8.3 57 45 8.5 3.2 49 8.1 7.9 1.5 3.6 6.7 8.8 7.6 7.7 9.1 8.5 8.6 8.2 17 10.8 23 8.2 8.9 8.2 9.2 2.8 3.7
Sweden 20 6.9 6.3 49 10.6 190 136 118 221 53 8.8 226 193 3.5 46 158 235 200 208 227 269 200 18.3 3.6 9.1 6.1 14.2 19.7 — — 9.0 14
United Kingdom 1.9 117 49 3.8 8.1 10.8 9.7 74 111 32 7.2 12.0 7.6 3.7 33 9.0 115 106 10.0 115 124 10.8 111 21 82 3.4 115 12.8 103 122 58 3.1
EU28 19 6.9 43 3.4 54 8.3 6.7 53 8.3 3.3 4.7 10.4 6.7 21 2.8 7.1 10.4 7.5 9.4 9.4 12.0 8.3 9.7 0.9 3.5 25 7.9 9.9 113 283 3.2 24
C33 C3 C3 C3 C37 C38 C39 C40 C41 C42 C43 C44 C45 C46 C47 C48 C49 C50 C51 C52 C5B53 C54 C55 CbB56 C57 €C58 C59 C60 C61 Ce62 C63 C64
Austria 23 159 219 14.5 186 229 252 196 261 243 269 183 234 171 197 137 214 9.3 163 162 131 16.5 19.4 168 198 172 174 15.8 174 175 164 220
Belgium 13 13.0 122 114 154 209 240 170 263 288 228 220 281 174 149 122 255 19.2 148 15.0 6.7 14.0 147 163 173 142 15.1 14.1 18.2 128 124 102
Bulgaria 25 22 26 22 29 3.1 23 28 3.6 4.0 3.4 22 43 32 3.0 31 3.5 28 25 27 32 2.7 3.0 3.0 24 29 3.7 3.1 3.8 3.3 24 —
Croatia 4.6 3.9 6.5 54 6.5 6.2 8.0 6.7 8.5 8.0 8.0 3.1 10.6 6.5 6.2 6.0 6.9 4.0 55 55 5.8 32 6.0 59 7.1 4.5 7.0 55 7.0 5.0 46 12
Cyprus 6.7 10.3 51 3.6 10.3 49 7.1 12.5 8.6 4.8 9.3 57 6.9 6.8 59 54 55 6.1 6.3 7.0 6.1 52 54 59 54 4.2 7.9 49 4.3 7.1 5.0 6.7
Czechia 59 4.6 5.1 45 6.5 8.1 7.1 59 6.9 7.3 8.5 39 7.7 54 6.0 49 7.5 6.3 5.7 52 7.3 22 4.8 4.4 44 44 5.6 52 52 3.3 46 51
Denmark 14 114 118 104 1638 19.5 180 169 238 235 238 215 306 175 174 157 213 171 156 162 49 129 15.3 146 159 135 16.3 13.0 l64 157 163 155
Estonia 3.7 3.0 3.9 2.5 3.5 43 4.2 3.5 49 53 54 27 6.3 3.4 3.9 2.1 39 4.3 26 43 4.0 3.4 2.8 26 3.4 23 3.1 2.6 28 4.0 2.8 7.0

Finland 1.8 10.7 9.0 7.3 123 126 134 126 116 125 109 7.7 118 7.6 8.6 10.5 122 108 5.7 123 42 9.1 9.4 106 116 103 9.3 7.9 7.6 10.8 9.6 124
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Table A5. Cont.

France 20 200 137 120 179 158 213 208 245 271 219 239 276 221 20.3 187 175 176 121 168 200 175 16.5 14.1 17.1 137 173 117 167 130 138 16.1
Germany 20 7.2 7.7 7.3 10.4 122 115 114 126 13.8 126 111 14.4 9.3 8.0 8.9 120 108 9.8 121 179 8.5 9.4 9.7 9.2 9.1 10.2 7.0 9.5 9.8 8.5 115
Greece 4.0 3.6 5.6 4.7 6.2 4.8 59 52 6.2 7.1 6.4 6.4 6.8 58 5.1 4.8 55 57 4.0 52 55 59 42 49 4.7 3.5 6.2 3.6 44 57 5.1 4.6
Hungary 4.1 26 59 5.0 6.0 7.8 6.8 6.4 7.6 9.3 7.4 44 11.5 6.6 6.5 6.2 6.1 54 42 6.3 6.9 5.0 55 58 6.2 52 6.6 4.6 6.3 6.1 54 6.1
Ireland 11 6.9 109 8.6 24.1 134 137 262 195 265 16.1 24.1 — 179 107 126 126 7.6 156 117 4.8 120 9.6 9.3 116 — 14.1 9.8 123 102 127 163
Italy 41 85 7.1 9.5 11.8 154 153 145 16.0 194 152 152 177 145 117 111 12.8 142 106 121 13.0 9.3 11.6 13.6 133 133 15.1 13.7 100 115 8.1 13.6
Latvia 21 74 6.5 6.3 6.6 8.6 8.8 8.1 115 10.2 10.7 58 11.2 8.0 7.8 6.9 8.9 8.5 4.7 79 53 6.1 6.9 6.6 6.5 6.3 7.3 6.3 7.9 85 6.1 12.8
Lithuania 4.0 32 6.5 5.4 53 6.4 74 6.8 8.2 8.4 7.7 6.7 8.0 7.5 6.8 5.6 7.3 53 6.9 6.9 7.3 57 6.3 57 6.0 51 6.6 6.3 7.1 7.0 6.3 57
Luxembourg 0.7 43 23.1 133 497 453 687 517 1782 1821 289.0 315 677 427 446 335 396 317 276 277 12 316 342 312 320 305 255 267 351 284 251 52.1
Malta 33 7.1 7.8 8.1 9.2 8.8 134 115 329 147 135 10.6 168 236 112 6.0 15.4 11.2 14.8 8.1 2.4 6.4 7.9 8.9 8.7 6.9 219 6.5 8.8 7.2 8.6 134
Netherlands 1.6 9.3 16.5 9.6 16.2 196 175 164 238 223 18.3 138 262 171 13.0 11.8 182 175 128 104 8.7 13.1 140 138 141 122 109 9.1 104 141 9.8 17.0
Poland 21 25 26 2.7 33 42 3.8 3.8 35 24 35 1.6 43 32 3.6 29 4.0 35 3.1 3.0 32 2.6 29 2.7 32 29 3.0 24 29 32 3.1 43
Portugal 4.5 8.7 8.9 6.2 8.0 10.1 111 9.4 11.0 12.0 10.6 10.3 111 9.0 7.3 7.3 8.6 9.2 55 8.3 7.5 7.7 6.8 8.3 8.6 59 8.2 6.8 7.5 7.5 7.2 8.8
Romania 3.7 39 3.6 42 4.2 4.1 4.6 45 46 43 45 4.7 5.1 42 48 45 4.0 3.8 41 3.6 42 3.9 39 42 45 23 4.6 5.0 42 3.4 44 —
Slovakia 7.9 6.8 3.1 6.9 9.4 10.9 102 103 122 143 12.6 8.4 — 6.2 79 71 9.1 4.7 48 79 12.0 7.3 7.0 7.6 7.6 7.5 9.2 8.4 48 104 9.3 —
Slovenia 10.6 6.1 7.8 7.0 7.8 11.1 12.8 10.1 104 126 10.8 54 15.3 7.9 9.3 7.9 11.1 6.2 5.6 9.6 9.3 7.3 8.8 7.6 8.2 6.6 9.3 7.7 9.2 8.9 6.0 9.8
Spain 1.9 8.2 100 103 9.2 113 116 123 131 157 132 102 179 126 9.9 9.7 11.1 8.0 107 110 7.4 8.7 9.7 112 108 9.7 125 9.4 8.1 107 109 118
Sweden 24 127 181 187 321 328 331 28.1 338 364 289 242 265 192 245 232 335 284 171 135 121 199 247 267 259 248 251 211 237 231 196 286
United Kingdom 1.6 11.9 9.7 11.2 127 168 15.5 14.1 16.3 17.8 15.6 16.0 17.4 15.3 13.1 12.8 15.2 14.5 105 147 160 14.1 13.1 13.6 13.0 135 14.8 121 15.0 144 142 142
EU28 1.8 6.9 9.6 8.4 13.0 134 135 141 207 172 157 106 156 132 107 108 121 108 115 134 8.8 115 10.1 105 112 112 115 9.1 9.8 10.4 9.5 13.0

Source: Authors’ own.

Table A6. Average employment (jobs) reduction caused by a reduction of 1000 tonnes of GHG emissions through a reduction in demand (disaggregated commodities).

Co01 Co02 C03 Co04 CO5 CO06 CO07 CO8 CO09 C10 C11 C12 C13 C14 C15 Ci16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26 C27 C28 C29 C30 C31 C32

Austria 260 835 771 227 493 1007 740 277 8.7 208 275 1018 69.5 158 100 518 925 78.7 760 781 87.7 715 75.3 11.0 398 18.8 779 1186 849 1523 335 123
Belgium 10.6 14.3 158 19.1 33.5 637 570 394 520 128 159 664 433 10.3 149 554 80.8 648 545 694 608 76.9 60.4 41 419 186 564 822 566 1253 41.1 24.6
Bulgaria 47.7 1176 546 383 574 1222 708 418 613 418 297 393 62.2 187 330 626 726 621 63.0 749 632 854  67.0 44 377 555 653 976 59.7 992 313 77.7
Croatia 432 971 81.9 422 768 1141 1273 889 106.1 338 244 895 90.9  30.6 747 1180 942 1082 1163 982 1221 121.7 1104 142 1124 159 708 976 909 1009 672 903
Cyprus 283 1663 60.7 273  46.6 824 1099 520 82.0 816 549 578 536 45 47.1 77.0 702 658 605 79.0 76.8 87.7 429 26 6.3 7.4 39.0 1133 852 789 453 581
Czechia 215 84.6  76.1 9.5 422 664 728 387 792 210 214 646 494 261 154 615 491 51.1 527 628 639 815 451 38 26.0 137 608 876 479 1076 356 659
Denmark 106 515 135 5.8 25.5 80.5 71.1 462 894 7.6 46.9 736 679 14.1 53.4 729 84.0 838 762 795 841 77.2 62.8 4.0 77.2 144 608 86.9 512 1617 187 2.5
Estonia 16.0  45.1 19.2 182 290 545 414 169 440 7.6 347 418 391 183 277 509 53.6 559 437 448 374 506 490 19 5.1 120 528 563 395 594 253 111
Finland 146 546 118 236 36.1 60.1 48.6 194 588 116 212 543 434 227 102 506 61.0 57.9 58.6 580 57.0 62.8 55.8 43 415 100 534 752 518 743  26.0 10.0
France 148 625 354 484 376 920 844 443 938 169 300 83.3 69.5 184 153 747 969 832 884 83 926 101.7 705 171 82.8 187 778 913 954 1157 467 26.1
Germany 138 542 593 313 388 63.7 481 282 634 153 269 564 427 152 13.1 50.3 65.7 489 603 547  63.6 69.8 56.4 3.6 6.8 199 455 86.7 543 927 324 9.3
Greece 48.3 843  80.1 509 526 65.5 914 469 742 221 36.1 640 333 9.9 187 407  66.2 8.6 402 669 645 69.0 35.6 26 158 7.8 46.2 80.5 499 1262 242 355
Hungary 31.1 1189 440 315 614 1389 1077 631 121.8 267 276 74.5 70.8 275 317 886 1091 957 8.6 931 101.7 1183 117.0 8.2 75.0 170 951 97.3 664 1463 617 364
Ireland 6.9 104 260 14.5 16.6 73.2 190 486 841 16.1 244 497 288 49 8.0 329 420 363 700 536 50.6 398 55.3 23 914 103 438 1133 336 781 19.6 10.5
Italy 316 1627 535 37.1 48.6 65.0 65.9 314 654 172 287 59.6  49.6 16.1 248 634 67.9 612 670 629 719 713 65.1 7.6 25.1 20.1 747 973 451 1089 337 107

Latvia 248 1089 986 803 657 1068 935 292 996 1082 688 1062 1052 28.0 60.1 1171 1160 1092 1123 96.1 741 1220 1153 187 497 220 921 1712 875 1802 37.0 1549
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Table A6. Cont.

Lithuania 293 1185 368 668 582 1134 830 699 879 229 159 782 480 201 762 920 8.1 787 946 919 859 903 1079 150 871 193 1162 1157 746 1530 164 517
Luxembourg 4.5 5.8 45.0 6.2 141 241 5.4 185 363 437 192 426 291 0.8 6.9 258 489 264 267 389 2.2 426 136 41 — 4.9 253 784 317 475 213 231
Malta 44.0 — 355 704 763 584 607 673 761 787 723 740 694 947 762 1035 703 577 670 824 824 921 495 3.2 40.3 83 1154 959 53.0 1288 344 0.9
Netherlands 1.8 211 171 144 288 665 690 388 762 7.7 112 632 374 259 113 464 700 586 557 606 628 797 540 17 269 184 383 822 613 1312 354 6.6
Poland 390 626 304 167 439 601 528 348 575 195 216 51.8 410 205 201 426 53.0 470 488 493 548 594 524 5.0 201 188 501 618 403 654 303 569
Portugal 455 823 656 497 637 1048 592 326 805 21.0 330 949 630 150 211 844 958 699 59.2 982 1081 1055 95.6 7.0 473 9.8 727 1276 731 1397 332 158
Romania 979 1247 743 395 937 1366 972 643 707 410 369 866 747 281 279 689 891 8.7 781 801 8.7 1108 1091 132 941 185 645 1149 838 1392 664 918
Slovakia 400 1201 654 342 655 1455 1134 738 1049 186 363 766 550 290 102 379 1044 869 628 739 788 1109 624 155 481 184 725 1443 896 1351 451 1155
Slovenia 39 781 705 275 563 929 811 273 944 806 506 818 741 225 325 767 903 880 833 894 833 1069 97.0 7.4 482 357 767 1128 746 1174 142 521
Spain 274 1147 293 354 493 788 533 330 741 178 324 747 559 114 198 499 813 551 595 608 554 835 607 7.5 710 172 650 833 647 1363 252 265
Sweden 156 369 475 223 552 1185 60.1 463 1188 160 371 103.8 940 159 178 785 1244 934 998 969 1154 1133 957 131 341 302 8l.6 1242 — — 50.9 52
United Kingdom  13.7 1044 259 184 480 750 63.8 422 684 132 391 722 437 206 180 545 783 657 609 627 723 744 737 6.7 503 178 705 790 572 1053 405 13.0
EU28 253 747 376 191 419 770 623 326 664 174 256 668 491 164 169 547 706 570 637 626 717 749 628 51 302 174 617 917 520 441 354 108
C33 C3 C3 C3 C37 C38 C39 C40 C41 C42 C43 C44 C45 C46 C47 C48 C49 C50 Cb51 C52 C5 Cb54 C55 C5 C57 C58 C59 C60 C61 Ce62 C63 C64
Austria 103 98.0 1785 1138 1131 1163 1130 1227 1483 1296 1734 788 653 1026 1387 863 1266 964 798 651 905 1457 1677 1653 1704 207.0 150.5 1635 1465 126.6 1865 646.8
Belgium 5.0 490 8.8 775 787 1037 841 903 91.7 1049 1044 684 486 608 754 69.0 940 1564 914 398 293 1169 1109 1614 121.7 2049 1222 963 914 969 1305 771
Bulgaria 460 479 1017 1071 1079 98.0 475 802 874 983 896 477 495 1159 950 946 974 892 59.1 655 785 1444 1313 1511 99.1 1554 1003 109.9 1349 1513 100.9 —
Croatia 549 848 1837 1226 1488 1259 1095 1285 1141 1570 1376 542 739 1047 1144 996 1074 1176 756 574 868 1299 1345 2006 1795 1680 153.8 1039 1435 1232 1494 669
Cyprus 486 638 1011 487 662 659 618 808 667 418 768 461 394 813 1055 715 475 1208 955 477 883 1405 752 1011 778 911 1142 620 669 1069 1054 386.7
Czechia 482 456 1177 943 823 845 620 748 741 860 1448 412 423 750 732 665 1008 830 552 477 754 412 869 1116 891 1715 1021 859 751 613 1295 6594
Denmark 4.6 519 8.7 903 956 966 704 1007 943 1074 824 700 584 1035 963 874 121.1 1139 883 451 229 959 981 1327 1189 1493 1100 138.6 1455 928 1652 1003
Estonia 253 274 975 539 622 761 482 522 521 489 403 310 324 483 729 273 580 603 287 300 567 686 523 882 781 815 659 429 570 372 1012 249
Finland 7.2 532 874 578 754 729 606 709 614 650 549 346 316 475 613 728 814 8.1 339 464 273 968 526 958 101.6 1175 787 654 602 915 99.7 2674
France 103 1106 1623 917 1048 812 915 1135 1254 1213 109.7 1085 654 1122 1285 862 111.8 1358 571 604 1235 1280 1404 1465 1536 2009 1294 823 1706 795 1641 624.8
Germany 100 508 614 795 901 686 439 670 760 757 1141 448 448 645 606 583 827 1002 454 417 940 986 817 1095 930 1421 893 503 921 1422 740 203.1
Greece 365 358 843 682 705 745 478 654 659 780 722 489 432 893 1175 662 641 625 462 376 639 939 585 964 738 1156 703 699 410 752 141.0 1965
Hungary 401 406 2397 1479 1257 1084 780 1214 1360 1694 1544 571 88.6 1402 944 860 1353 1025 701 647 1511 1523 1677 2298 160.2 2221 1729 1141 1178 1760 1952 751.1
Ireland 3.6 367 931 1219 487 1050 708 564 700 667 456 49.2 — 705 1112 714 892 519 438 353 499 1434 633 955 887 — 2371 1416 945 956 187.6 2,060.6
Italy 196 473 99 835 824 889 775 932 924 1078 86.6 690 583 1127 964 666 812 1134 688 501 808 813 949 170.6 1106 1731 1024 1050 977 109.1 841 294.2
Latvia 209 836 1864 1597 1254 1456 1199 1383 1575 1712 1805 89.2 845 1927 1282 1484 1444 2119 622 741 749 1507 1479 2427 1911 3013 1777 1446 1565 2378 3089 73.6
Lithuania 489 447 1912 1448 1116 821 951 1339 1362 1632 1645 981 687 1773 1315 179.7 1228 1175 1479 59.1 1519 1831 1436 2428 191.0 1703 1916 2426 2528 159.6 183.7 56.1
Luxembourg 0.9 8.3 149 574 419 532 723 408 752 1260 687 361 297 883 423 987 415 411 270 349 3.4 51.3 1942 2137 1430 2044 60.6 630 1156 341 161.1 1,177.8
Malta 212 507 1283 986 971 1404 913 922 879 1050 79.7 971 595 1035 1088 681 914 1473 571 454 187 998 1258 2115 1404 1530 932 899 1446 1194 1726 2749
Netherlands 5.5 390 1494 856 891 1015 594 829 8.2 929 957 491 589 833 825 770 1090 1489 959 315 331 106.0 86.6 1323 1319 1569 995 743 790 1166 1247 1016
Poland 277 360 984 648 549 604 564 616 573 384 556 221 395 543 613 584 582 694 490 335 472 698 745 871 697 886 847 528 595 682 709 1408
Portugal 370 882 1281 922 1072 1225 109.2 1215 1185 1204 1141 962 674 1263 1115 111.8 1323 1705 632 656 1187 1392 1084 1899 1350 1515 161.0 1181 1079 1719 1663 455.6
Romania 728 723 1229 1259 935 786 908 889 950 996 878 779 690 849 88 83 701 791 609 627 822 1269 1548 1588 1361 2487 909 1175 1028 723 1245 —
Slovakia 109.7 635 648 1970 1108 1092 995 1313 1162 1377 1472 724 — 687 721 1171 971 406 635 761 1491 961 1523 2098 1569 4175 103.1 1433 680 139.7 2187 —
Slovenia 862 495 131.6 1324 981 1399 1140 1366 1198 131.0 1177 589 637 920 1005 931 1240 658 645 602 919 1344 1365 1765 1265 1553 1481 1156 1177 1148 1103 594
Spain 114 59.7 1425 1043 82.0 841 800 1038 974 1342 976 713 655 1306 795 947 921 818 823 546 61.0 1102 1108 1395 1134 1340 1164 987 834 1456 1582 393.6
Sweden 9.8 544 1275 1456 1370 1786 1256 140.1 1457 1559 2237 1011 69.8 1443 1491 101.6 1868 190.1 1257 458 479 1502 1824 2986 1958 2508 1963 167.6 2006 151.8 198.1 687
United Kingdom 7.4 712 801 937 827 949 725 915 826 862 1114 768 562 1023 887 889 1019 1180 773 606 862 118.6 982 1459 1069 1763 1095 1589 1133 121.8 1353 859
EU28 9.9 500 1016 927 845 89 721 890 8.0 8.1 1060 561 560 886 816 737 910 992 680 517 544 1094 989 1351 1103 159.6 1073 877 958 982 1287 317.1

Source: Authors’ own.
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