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Decarb A1.1 

Ex ante economic and social impact assessment of regions’ decarbonisation 

 

Summary 

This report provides DeCarb partners with the background, rationale and methodological tools for an ex ante 

socio-economic impact assessment of the decarbonisation of the energy sector in DECARB territories, as well 

as with a preliminary outline of the data analysis approach. To carry out the impact assessment of coal phase 

out in partners’ regions, a tentative model is constructed to account for differences in regional socio-economic 

variables due to the interaction between environmental and energy policies, in particular, between energy-mix 

determination and GHG emissions’ reduction policies. The ex ante impact assessment presupposes the 

determination of a baseline correlation between socio-economic variables and coal-dependency in the field of 

energy production. To this end, this report discusses several research and policy documents to provide partners 

with background information on the current state of affairs in the field of energy decarbonisation and on the 

mechanisms through which changes in the energy sector affect socio-economic variables, from employment 

and GDP per capita, to taxation, energy prices and vocational education requirements. 

The ex ante element of the analysis points to a problem of prediction or projection; the aim of this research 

activity is to estimate what course of action in the context of the implementation of decarbonisation policies 

would be more beneficial, least harmful or least risk-laden in socio-economic terms for the regions affected. 

Although the methodologies for this type of analysis can become rather complex, costly and time consuming - 

a simplified replication of the basic rationale and tools is possible and is presented in the pages that follow. The 

approach developed involves the construction of a limited number of future scenarios regarding predicted 

socio-economic effects of coal-phase out. The analysis to be carried out consists in a comparison between 

current decarbonisation trends and rates and future ‘decarbonisation’ scenarios, featuring a different ‘energy 

mix’ each, and bringing about different socio-economic effects. 

The focus of this study is mainly energy production; a series of other economic activities and sectors variably 

dependent on coal (certain industries and services) are relevant too. In that sense, the object of study is more 
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specifically the coal ‘value chain’, the population of businesses and operators upstream and downstream of coal 

processing for energy production. 

The report in hand is structured as follows: Section 1 offers introductory remarks on the EU GHG reduction 

policy as well as on the set of policies driving it, notably, energy policy, and addresses more specifically the 

key issues of sustainability, security of energy supply and competitiveness and explains their relationship to 

different ‘energy mixes’. Section 2 introduces energy production and supply and elabourates on the reasons 

behind coal phase-out. The environmental impact of coal-intense energy production is addressed and the – 

already under way – decoupling of energy production and coal combustion, is examined as to its manifold 

socio-economic ramifications. Section 3 reviews and discusses approaches to and metrics of socio-economic 

development and defines the scope of the impact to be assessed. Section 4 provides a primer on ex ante (socio-

economic) impact analysis and delineates the theoretical and methodological parameters in question, working 

around validated methodologies and previous empirical studies of coal-phase out. This section presents how 

different ‘energy-mix’ scenarios will be used and discusses the methodology to be deployed for data analysis. 

Section 5 provides data collection specifications and provides the necessary information on how to administer 

and use the data collection tool. 
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1. Context of study 

1.1 Reducing GHG emissions: decarbonisation 
This section introduces decarbonisation as the main strategy of reducing GHG emissions in the EU. According 

the EU’s Energy Roadmap 2050, the milestones to reach the 2050 target of 80-95% reductions in total GHG 

emissions involve member states reducing their emissions at least by 20% compared to 1990, by 2020 (Europe 

2020 strategy). In detail, the 2020 target, also referred to as ’20-20-20’, denotes the targets of 20% share of 

renewables in energy production, 20% improvement in energy efficiency and 20% cut in greenhouse gas 

emissions. The 2030 climate & energy framework defines the interim targets for 2030, which consist in 40% 

cuts in GHG emissions, 27% share of renewable energy and 27% energy efficiency improvement.1  

The EU decarbonisation strategy is marked by intense policy and technical work to ensure not only that a 

reduction in emissions takes place but also that three key prerequisites of growth and development are 

effectively addressed: the first aspect is sustainability. By referring to sustainability, the necessity of resilience 

in the face of changing circumstances and a forward-looking approach to resource use, are effectively evoked. 

In the context of decarbonisation, the concept of sustainability is initially mobilized to frame uninhibited CO2 

emissions development as environmentally unsustainable. A great deal of studies at a global level ground the 

claim that CO2 emissions are directly responsible for increases in global temperatures, while model future 

projections paint an unpleasant picture of socio-environmental impact. It is noteworthy that the great bulk of 

these emissions can be attributed directly to the energy sector. 

 Sustainability, however, is broad concept that also refers to socio-economic affairs.2 If decarbonisation 

encompasses a number of actions to ensure environmental sustainability in the near future, it harbors the risk of 

exposing communities, regions and states to socio-economic turbulence with unpredictable flow-on effects, 

ranging from reduced social cohesion and unemployment to fiscal pressures.3 Hence, it is imperative that 

decarbonisation works simultaneously at many fronts and be sustainable in socio-economic terms. In that 

sense, GHG reduction policies and decarbonisation in particular should be thought of as policy strategies 

driven primarily by environmental sustainability problems to effect change for resilience – rather than 

continuing with ‘business as usual’ – in the face of alarming socio-environmental predicaments. How 

                                                      
1 COM(2011) 885 of 15 December 2011 – Energy Roadmap 2050; Commission communication of 19 October 2006, 

COM(2006) 545 - Action Plan for Energy Efficiency: Realising the Potential; Directive 2009/28/EC of 23 April 2009; 

For the 2020 climate and energy package, the 2030 climate and energy framework and the 2050 long term strategy, see 

online sources at: https://ec.europa.eu/clima/policies/strategies/2020_en;  
2 See 2030 Agenda and Sustainable Development goals for a comprehensive account: 

ec.europa.eu/environment/sustainable-development/SDGs/  

  
3 Robinson (2017). 

https://ec.europa.eu/clima/policies/strategies/2020_en
file://///ATLAS/lan/Projects/61%20DECARB-DC/01%20SZREDA/05%20Working%20deliverables/ec.europa.eu/environment/sustainable-development/SDGs/
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decarbonisation strategies are implemented at the level of restructuring particular value chains, communities 

and administrative practices, is key to understanding the nature of the impact of specific decarbonisation 

planning trajectories. For this purpose the EU has mobilized extensive resources for simulating and quantifying 

various energy-economy scenarios.4 

The second node in the context of decarbonisation efforts is security of energy supply. Energy supply is a 

multi-faceted issue, as it covers for the demand of nearly all economic activities: consider electricity 

production, electricity supply to communities and end-users, businesses and industries; transportation of goods 

and people, to mention just a few of the areas affected under progressing decarbonisation implementation 

plans. The EU notes that the ‘energy supply problem is most acute’ in the transport sector,5 characterized by 

heavy, nearly total, dependence on imported oil. Although, addressing the transport sector is well beyond the 

scope of this report, imported oil – similar to any other imported fossil fuel - is an exemplar of determinants of 

energy supply security: high levels of dependence of transportation on imported oil, translate into de facto 

energy supply ‘insecurity’, due to possible resource (or supply line) depletion, increased prices of oil or 

unpredictable fluctuations thereof, trade barriers etc. Notwithstanding differences, import coal dependency is 

characterized by the same features. It is intuitive to think that a territorial unit of any scale is more secure in 

terms of energy supply to the extent that it covers its demand for energy by own sources, be it the EU, a 

member-State or a single region. That said, this report excludes the consideration of oil imports as a factor of 

energy supply insecurity primarily because it excludes the transport sector from the analysis. The reason is 

twofold: what is at question in DeCarb, is the energy production sector and the key resource at play in energy 

production in the EU is coal. Irrespective of particular sectors, coal combustion is the principal source of GHG 

emissions and, among the fossils, it accounts for the majority of emissions (it is the most CO2 intense fossil 

fuel). Hence, the decarbonisation of the energy production sector is the key action plan within this 

strategy. This point resonates the previous one on sustainability. As far as energy security supply goes, the risk 

is considerable: a good deal of coal in the EU is imported. The research undertaken here is concerned with 

decarbonisation in this sense: examining a) (changes in) the dependency on coal import for energy production 

as means to ensure energy supply security, and b) energy production’s dependency on coal value chains 

irrespectively of the source of carbon (e.g. import, domestic mining). In certain cases, regional economies are 

largely dependent altogether on coal extraction, processing, transporting and use as a raw resource for energy 

production. 

                                                      
4 Capros (2014). 
5 Directive 2009/28/EC. 
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The third key aspect that needs to be foregrounded, because it drives decarbonisation and supports the energy 

transition in the EU by fostering a socio-economic environment that increases the uptake of renewables, is the 

issue of competitiveness. The rationale of EU policy-making – in a nutshell – is that a turn to renewables is 

conducive to regional growth. In making this claim, the EU postulates a causal relationship between mandatory 

renewables’ policies and growth of small and medium-sized enterprises, as more often than not, production of 

energy from renewables depends on such economic operators and decentralization of power production and 

supply. Contrary to electricity production from coal combustion, which presupposes large scale infrastructure, 

national and international-wide grids for electricity transferals, renewables’ energy production is based on 

infrastructure developed to cover local and regional needs. This has multiple implications for local economies, 

and, indeed, the EU policy is premised on the ‘positive impact of regional and local development opportunities, 

export prospects, social cohesion and employments opportunities, in particular as concerns SMEs and 

independent energy producers’.6 

  

                                                      
6 DIRECTIVE 2009/28/EC 
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2. Research focus 

In the previous section, an introduction to decarbonisation as a principal means for sustainability, energy 

supply security and competitiveness was discussed. This section discusses in some depth the major issues with 

energy production and supply in the EU, introduces the notion of ‘energy mix’ and then turns to coal-related 

activities, to conclude with a discussion of what the decoupling of energy production and coal-related activities 

may entail for planners, citizens and all energy consumers. 

2.1 Carbon-intense energy production 
First, it is instrumental to provide an overview of key descriptive statistics of coal-intense energy production 

and consumption. The graph below presents the aggregate production and gross consumption of solid fuels in 

the EU for the years 2007 – 2016. Notably, both production and consumption have significantly dropped 

during those years, due to the implementation of decarbonisation policies, but also due to diminishing market 

effectiveness of  

 

carbon compared to RES opportunities. It should also be noted that consumption is consistently higher than 

production. This reflects the problems around energy supply and security that were discussed in the previous 

section. The chart in the following page represents lignite production and consumption. Contrary to the 

aggregate of solid fuels,7 lignite production and consumption almost overlap point to point throughout the 

                                                      
7 By solid fuels, according to the operational Eurostat definition, we refer to ‘Hard coal and derivatives’, ‘Anthracite’, 

‘Coking Coal’, ‘Lignite and derivatives’ and ‘Brown Coal’. For more energy related terminology see: 
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years, which suggests that as far as lignite and derivatives go, there is little concern regarding energy supply 

security. Indeed, the Eurostat dataset shows that regarding other solid fuels, notably, hard coal and 

derivatives, the consumption is approximately 2 to 3 times higher than production, and the same holds for 

anthracite (its production dropped for the same period more sharply than its consumption). Coking coal 

presents a similar course with consistently lower production compared to consumption. Lignite and derivatives 

therefore present us with the problem of overall high production and consumption (nearly half of the 

production and half of the consumption of solid fuels is lignite and derivatives); while the rest of solid fuels 

that comparatively present lower levels of consumption and production, pose the problem of energy supply 

security, given that the consumption that exceeds production is attributed to imports. 

 

                                                                                                                                                                                   
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Primary_production_of_energy.  

  

Graph 2. Production 

and consumption of 

lignite and derivatives in 

the EU (based on 

Eurostat data) 
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2.2 Carbon-intense fuels in DeCarb countries 

The graph in the previous page (Graph 3) shows the median production and consumption of solid fuels in 

DeCarb territories (countries). It can be observed that median consumption in DeCarb territories is consistently 

higher than median production throughout the years for which there is data available. However, the average 

distance between the two (consumption due to trade/imports) is not consistent. This indicates that fluctuating 

demand is covered by trade/imports, while production is relatively stable for the years 2008-2016. The next two 

graphs (Graph 4 & 5) present an overall decline in lignite, brown coal and derivatives production and 

consumption. Neither of these graphs provides data on the specific regional DeCarb territories. However, this 

data can be used for benchmarking, comparisons and putting into perspective the respective regional values. 
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2.3 Carbon-intensity of the power sector in DeCarb countries  
At this point it is useful to clarify the difference between the primary energy, and power generation. At this 

stage we will address the power sector which includes ‘mining of coal and lignite’ but also other inputs and 

associated industries. In particular, the focus is on power supply sources and, according to Behrens, ‘[s]upply 

includes all aspects related to the production and supply of energy, including the extraction of natural resources, 

conversion activities (mainly electricity generation) and transport (including transmission and distribution […] 
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demand, on the other hand, covers final consumption by sector’.8 Power consumption is excluded from the 

focus of this research activity. However, electricity prices, demand for electricity and fluctuations thereof are 

accounted for under the label ‘economic’ impact for households and energy-intense industries (prices per unit of 

power). 

Carbon-intensity of power generation is correlated to the energy mix composition. An indirect way of 

representing carbon-intensity is through accounting for RES share in electricity production. The assumption 

posits a negative correlation between RES-intensity and carbon-intensity, all other variables equal. The graph 

below shows the share of RES in EU -28 and in DeCarb countries for the period 2008-2016. 

 

Through a quick glance, it is noteworthy that the EU average nearly overlaps with Germany’s share of RES 

nearly entirely with .3 - .033 share of RES for the year 2016. Partnership countries are (almost equally) 

distributed on either side of the EU average, with Bulgaria, Hungary, Poland and Greece RES share per year 

being consistently below the EU – 28 average, and Germany, Slovenia, Spain, Romania and Denmark being 

consistently above the EU – 28 average.  

                                                      
8 Behrens (2014) 

Graph 6. Solid fuels production and consumption for the years 2007-2016 in DeCarb countries (based on Eurostat 

nrg_107a) 
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These trends are representative of national units in the context of the EU and they are presented indicatively 

by way of introduction to the context of research. For smaller administrative and geographical units, such as the 

DeCarb territories, a certain degree of variability is expected compared to national average values. The 

questionnaire designed for data collection will precisely address these differences and how changes in this 

variability ‘cause’ changes in socio-economic variables. 

2.4 Coal value chains in DeCarb countries 
The previous section provided a brief overview of production and consumption of solid fuels in DeCarb 

countries. The purpose of the present section is to explain in a little more detail energy production as a coal-

related sector. A very high portion of produced and consumed solid fuels quantities is for energy production, 

but not the entirety of it. That is, not all output of coal mining is directed to energy production, just as all 

energy production is not coal-dependent; therefore, it is crucial to know the extent to which the two sectors – 

mining and power production are co-dependent. To represent these relationships it is best to mobilize the 

concept of the value chain. This research activity is specifically concerned with the ‘coal value chain’. In its 

simplest form, this value chain can be represented as follows:9 

 

To begin with, ‘Inputs’ refers to coal-mining-specific industries, linked industries and production outputs used 

in mining (as inputs) and in intermediary coal transportation. These include special machinery, oil and rubber 

production (or supply), freight vehicles etc. ‘End Market’, on this account, includes all activities involving coal 

use: a) coal for energy production and b) coal-intense industries (textiles, iron & steel industries): 

electricity and heat production. For each of the above categories, there correspond three options-levels of 

proximity, ranging from those ‘directly’ involved and those which are ‘linked’. A dependency factor could help 

determine how coal-specific an industry is. This analytical breakdown is necessary in order to account for the 

impact of decarbonisation in terms of mapping employment changes and understanding in detail the coal value 

chain. The table below summarizes a working typology: 

 

                                                      
9 The schema is adapted from Donnari et al. (2018); for a more elabourate account see Baruya (2012). 

Inputs 
(equipment, 
machinery, 

services)

Mining Transport

End Market 
(power gen. / 
coal-intense 
industries)
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 Inputs Mining Transport End market 

Direct equipment, security Coal mining, Surface 

activities, Rescue station, 

others  

Road transport, Railway Production of heat, 

Electricity production, 

Carbon-intense industries 

Linked Industries: Rubber, 

metallurgic, 

Engineering, 

Petrochemical, Timber 

and processing, 

Transport, Food    

 

Table 1. The coal value chain 

There is a large number of studies discussing or modelling the impact of decarbonisation on variables of 

performance and size of coal value chains,10 simultaneously factoring in the degree of dependence of local, 

regional and national economy on said value chain. The relevant metrics in this respect are supply chain 

economic measures (annual turnover per industry/ final supply chain demand, annual expenditure for inputs per 

industry involved and/or for the whole value chain). To evaluate the regional economic dependence on the coal 

value chain, a useful metric is carbon-intensity of GDP, i.e. the volume of emissions per GDP unit. Assuming 

that all emissions are attributed to the coal-value chain, this metric is a dependency factor indicating how much 

regional GDP is affected by attribute changes in the coal value chain. A hypothetical GDP unit that is 100% 

carbon-intense, means that a decrease by one point of emissions equals a one point decrease in GDP. 

Thus, it is important to set out in advance a model that accounts for (differences in) these relations: 

a) The degree of dependency of the regional economy on the coal value chain (a function of the ‘energy 

mix’) 

b) The degree of dependency (the ‘dependency factors’) among sectors/businesses within the value chain. 

This degree will determine/explain both i) the agglomerations in input/output values of the sectors 

involved, and the number of jobs affected in one sector by changes in another. 

c) The (change in) values of inputs, outputs and final demand of the value chain (expenditure, turnover) 

2.5 Labour intensity of value chain  
The previous tables give us a chart-like mapping of all processes and sectors that make up the coal value chain. 

This representation is important because a basic issue this methodology report addresses is the number and 

                                                      
10 Indicatively, see Alexandri et al. (2018); Alves Dias (2018) 
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type of jobs affected by transformations in coal value chains, resulting from transformations in energy mixes 

(reducing carbon-intensity of energy production). Regional energy-source value chains are associated with 

professional groups employed in each of the sectors involved; depending on the type of work as well as the 

demographics of the professional groups in question, decarbonisation is variably unsettling employment 

patterns formed over decades of carbon-dependence. 

A relevant metric in this respect is labour-intensity of the coal value chain. Labour-intensity should be 

broadly understood as both a metric of employment structure and of energy production efficiency. Indeed, it is 

established that novel techniques involved in mining activities have significantly increased technology-

intensity,11 which in turn increased efficiency and mine productivity (further indicators are based on these 

metrics, i.e. plants’ efficiency, carbon-intensity of energy production which was previously discussed). Since, 

however, it is not an ‘either-or’ situation (i.e. either technology or labour), in general, it is claimed that in the 

context of decarbonisation, electricity production from low-carbon sources is comparably labour-intensive (and 

more so) to traditional, coal-based, electricity production, although this is a more ambiguous issue.12 To give a 

comparative synthetic example, if labour intensity of x coal activities equals labour intensity of y RES activities, 

then from the point of view of the number of jobs the two primary energy production activities have the same 

impact on employment. The evaluation then turns on which of the two is less carbon-intensive, that is, which 

one is more environmentally sustainable. Below are listed a number of relevant indicators designed to account 

for labour characteristics of coal value chains:13 

• Number of jobs in coal mines at each NUTS-2 region 

• Overall Number of jobs in coal power plants and coal mines in NUTS2 regions 

• Share of jobs in coal mines 

• Share of jobs in coal fired power plants 

• Number of coal related direct jobs 

• Number of persons employed in the manufacture of machinery for mining, quarrying and construction, 

in coal producing countries 

• Number of enterprises engaged in the manufacture of machinery for mining, quarrying and 

construction, in coal producing countries 

• Share of total jobs in countries (or regions) with coal mines 

• Number of enterprises within the mining of coal and lignite NACE sector in 2015 

                                                      
11 Alves Dias et al. (2018) 
12 Fankhauser et al. (2008) and other researchers argue that high labour-intensity of renewables reflects their still high 

costs and tend to decrease over time (as labour productivity increases by relevant training; see also, Fankhauser (2012)  
13 Alves Dias et al. (2018) 
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• Types of professional groups employed in mining activities 

• Share of professional groups employed in mining activities 

Labour intensity is a useful metric because it allows comparisons between labour inputs of coal value chains to 

labour input of renewables value chain, or in other words, between a carbon-intense energy mix and a less 

carbon-intense energy mix. It further allows for fruitful comparisons between the employment structure 

associated with a coal-driven (regional) economy and that of an economy powered by more diversified means. 

In terms of evaluating the socio-economic impact of decarbonisation this is a key metric. The standard way of 

defining labour intensity of the energy sector is by correlating ‘number of jobs’ with ‘energy output’ (i.e. 

‘number of jobs per unit of energy’. The ‘number of jobs’ can be an aggregate of all jobs in all sectors involved 

in the coal value chain, or in primary energy production/power sector, but it can be more specific, i.e. reflecting 

specific employment structures (i.e. number of jobs per qualification level [low-medium-highly qualified] per 

energy unit [Ktoe/MW).14 The following table presents EU-level evidence on labour intensity of primary energy 

activities:15 

Activity Jobs/ktoe Direct jobs ktoe 

Mining of coal and lignite  1.37 – 2.06 229,000 – 345,000 167,400 

Oil and gas extraction 0.49 – 0.81 113,000 – 187,000 229,800 

Oil and gas other activities 0.27 – 0.41 269,000 – 410,000 1,004,600 

Table 2. Labour intensity of Primary Energy Activities in 2011 

To put it concretely, for a given region, if labour intensity for the whole coal value chain, as well as for a high 

RES scenario in a low carbon energy mix are known, we can determine the number of jobs to be affected. In 

plotting more than one decarbonisation ‘scenarios’ we can compare between those and identify the scenario  

that optimizes the net value of decarbonisation processes.16 Therefore, dependency factors (in essence 

‘coefficients’) help determine the change in quantities of labour and output value among the value chain, due to 

interindustry dependences, while labour intensity can be used as point of comparison between value chains, i.e. 

between existing coal value chains and future RES intense energy mixes. 

 

                                                      
14 See Behrens et al. (2014)  
15 Behrens, A. et al. (2014)  
16 See ‘Outline of Principles of Impact Evaluation’, OECD. Retrieved online from: 

http://www.oecd.org/dac/evaluation/dcdndep/37671602.pdf.  

http://www.oecd.org/dac/evaluation/dcdndep/37671602.pdf
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2.6 Carbon-intensity of GDP 
Carbon-intensity of GDP (GHG intensity of the economy) is a decarbonisation indicator.17 However, it refers to 

all emissions by all fossils and for all sectors of the economy. An important adjacent measure is ‘GHG per 

capita’. As it will also be mentioned further down in the discussion about the metrics of socio-economic 

development, a central aim of decarbonisation processes is the decoupling of GHG and GDP. Specifically, such 

decoupling consists in the inversion of the conventionally positive correlation between GHG and GDP, 

between emissions and growth. Decarbonisation unsettles long-standing patterns of considering growth as 

modernization, i.e. industrialization, with GHG emissions standing in as a proxy metric of growth. 

Decarbonisation, by contrast, mandates a negative correlation between the two, such that growth and GDP 

increase are actually dependent on adoption of RES and reduction of GHG emissions. 

In empirical terms, GPD across Europe has increased by nearly 50 % between 1990 and 2015; emissions 

simultaneously decreased by 22 %. Carbon intensity of the EU economy decreased by nearly 48 % over 

the same period. GHG intensity fell from 1990 in all Member States except Portugal, Spain and Cyprus, which 

stayed closer to initial levels.  

 In the context of this research activity the focus should be more specifically on the dependency of GDP on the 

coal value chain. The rationale of this metric is to measure a regional economy’s dependency on the sum of 

coal-related activities, or the share of coal-related activities to the overall (regional) economy. Current GDP 

dependence on coal activities and coal phase out rates can be plugged in to a ‘dependency function’, to estimate 

future GDP and future dependence of GDP on coal activities. 

 

 

 

 

 

  

                                                      
17 EEA, 2018 
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3. Areas of socioeconomic impact 

3.1 Socio-Economic impact 
Given the purpose and rationale of this research activity, the ‘socio-economic’ needs to be conceptually 

delimited to ensure uniformity of understanding, as the debate on how to define the ‘socio-economic’ is 

ongoing and dynamic.18 It is most productive to consider the socio-political in its context-sensitive variance, 

that is, to consider what measures to include depending on the topic one is approaching. In the context of 

considering development and growth, the social and economic spheres cannot easily be disentangled. However, 

in broad terms social development tends to refer to aspects of quality of life (health, nutrition, education, 

transport, communication). Respectively, economic development is normally understood as a function of (a) 

certain metric(s) (i.e. GDP rates of change, investments rates, public expenditure, household income etc.). 

For this research activity, the task is to examine how a major socio-technological transformation – 

decarbonisation – brings about significant changes in the energy sector specifically, given its prominent place 

in the overall distribution of GHG emissions per source, and what impact the former has in terms of socio-

economic development. In the following paragraphs a number of categories are discussed in order to determine 

which are going to be included in the analysis. 

1) Socio-Economic Development metrics. A common classification utilized in development studies and 

international organisations capturing comprehensively major aspects of the socio-economic sphere consists in: 

• Per capita income 

• Level of agriculture development 

• Level of industrial development 

• Level of urbanization 

• Occupational structure 

• Level of educational development 

• Health status 

• Transport and communication 

• Population characteristics 

From the list above, the items in bold indicate which categories are mostly relevant and are going to be 

analyzed. Specifically: 

                                                      
18 This is reflected in the various frameworks for interventions’ impact assessments within the context of EU policy: 

indicatively see the Common monitoring and evaluation framework (CMEF) comprising discussions working 

classifications of socio-economic categories and indicators. See: https://ec.europa.eu/agriculture/rural-development-

previous/2007-2013/monitoring-evaluation_en. 

https://ec.europa.eu/agriculture/rural-development-previous/2007-2013/monitoring-evaluation_en
https://ec.europa.eu/agriculture/rural-development-previous/2007-2013/monitoring-evaluation_en
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a) Per capita income and equivalent aggregate measures (GDP) are common, value-free and adequately 

objective indicators used to represent growth rate. However, they should be used with care in the context of 

comparisons between regions with different patterns of consumption and valuation; 

b) Industrial development is included in the analysis, however, only as far as carbon and energy intense 

industries are concerned. That is, in examining the coal value chain, certain industries are included;19 given their 

use of raw coal supplied directly from mines;20  

c) Occupational structure is a cornerstone category examined: the most relevant dimension of socio-economic 

growth, occupational structure (number of jobs in coal/ RES value chains, knowledge & expertise intensity of 

coal/RES jobs respectively – rates of change) gives satisfactory evidence of a socio-technological 

transformation’s impact. 

d) Correlatively, the level and type of education development, provided that it is fine tuned to fit the research 

objectives can provide useful indicators of social impact: the expansion of RES and the increased rates of 

uptake of these technologies, precisely because they involve a significant increase in decentralized primary 

energy production, they depend on re-skilling and various types of vocational education. The occupational 

structure and education aspects are not independent variables. Employment levels in the course of 

decarbonisation are correlated with changes in technical education, however, it is not clear and at all times what 

is the direction of causality: it cannot be determined in the abstract whether changes in technical education for 

RES, CCS uptake and operation, increase the uptake of the technologies, or vice versa, that is, whether 

opportunities for uptake bring about the necessity for the corresponding training; 

e) Health is included in the scope as a flow-on area of decarbonisation impact, albeit a very important one. 

Indicatively, in 2016 the number of premature deaths due to ambient air pollution has recently increased to 4.2 

million (last known data 3.3 million), while 29% of lung cancer and 25% of ischemic heart disease, and 24% of 

stroke deaths are caused by air pollution.21 The focus is on outdoor air quality and all other measures of health 

correlatives of energy efficiency measures are excluded from the scope because they are marginally irrelevant 

                                                      
19 For reasons of time and resources limitations, this study includes in the value chain industries to which coal is directly 

supplied and combusted on site (e.g. ferrous metals, mineral industries) rather than the entirety of industry sectors in 

risk of carbon leakage. See EC Directive 2014/746/EU. 
20 In the course of numerous impact assessments and studies, the EU has charted a list of the industries at risk of 

‘carbon leakage’. Notably, among them and besides the energy production sector, the industries of production 

and processing of ferrous metals, the mineral industry (ceramics, tiles, bricks etc.) are in particular risk. The EU 

Emissions Trading System (EU ETS) is a major tool for containing both climate change and ‘carbon leakage’. 

For more details, see: https://ec.europa.eu/clima/policies/ets_en; the full list of the sectors at risk of carbon 

leakage can be found in EC Directive 2014/746/EU. Please see Annex for a list of the main industries in 

question. 
21 https://www.who.int/gho/phe/outdoor_air_pollution/en/ ; IEA 2016. 

https://ec.europa.eu/clima/policies/ets_en
https://www.who.int/gho/phe/outdoor_air_pollution/en/
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to the energy sector. By contrast, coal combustion and CO2 level significantly affect the quality of air with 

grave consequences for local communities. The global rate of annual premature deaths caused by air pollution is 

estimated at 3.3 million (IEA, 2016).  The so called ‘exposure indicators’ and ‘health & wellbeing indicators’ 

(number of statistical life years lost; rate of excess seasonal mortality; treatment costs), 22 as well as more 

common demographic indicators (mortality rate) can provide robust evidence of differences in population 

health. 

The following two categories are excluded from analysis: 

a) Agricultural development as such is excluded from analysis on the grounds that it is an economy sector to 

be affected negatively by electricity energy prices, but also positively from possible uptake of RES and 

decentralized energy production capacities; in addition, this research cannot focus on specific sectors of the 

economy with the exception of selected coal-intense industries, i.e. those that are situated within or in a close 

distance to the coal value chain. 

b) Urbanization, transport and communication and most population characteristics are equally excluded 

from the present scope as they are not relevant to the research questions addressed. 

One provision to be stated at this point is that this research is not interested per se in levels of development as 

such: the levels and types of socio-economic development indicators are approached as broader results (i.e. 

impact indicators) of a certain input (energy mix components and corresponding policy implementation). It is 

noteworthy that standard core indicators of socio-economic development are not as such a very helpful resource 

in understanding the socio-economic impact of decarbonisation. For instance, the UNRISD indicators 

measure,23 among others, the fraction of a population that has access to electricity. Although access to energy is 

not a universally solved issue, a more relevant metric to this research would be the fraction of the population 

producing electricity by own means through RES installations. In addition, the same indicator set defines 

‘energy consumption, kg. of coal equivalent per capita’ as a measure of development. This shows that these 

indicators are designed for different contexts of use and they are not altogether relevant to the present 

conjuncture where coal consumption is negatively correlated with the objective of sustainable development, i.e. 

energy production and consumption without CO2 footprint. A similar point is stressed by IEA in a 2016 report: 

“[W]here previously economic performance drove energy consumption upwards, reduced energy 

consumption now appears to have substantial positive impacts for economic development”24 

                                                      
 

23 See UNRISD, Contents and Measurement of Socio-Economic Development, Geneva 1970. For a comprehensive 

analysis of the components of socio-economic development, see Baster (1972). 
24 IEA, 2016. 
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3.2 Macro-economic impacts 
IEA (2016) defines four major areas of macroeconomic impact: 

• Economic development, measured by GDP 

• Employment 

• Energy price changes 

• Trade balance 

All four dimensions are components of equal macroeconomic weight in the present intervention-specific impact 

assessment. As indicated earlier, the reduction in coal intensity of energy production (as well as overall energy 

efficiency) is a driver of regional growth and sustainable development. Any decarbonisation intervention is on 

average expected to have a positive impact on the economy by strengthening SMEs own and decentralized 

energy production means. In certain cases, it will allow private operators to transfer and sell amounts of energy 

(e.g. from biomass) on a local/regional basis. It is a matter therefore of determining increases in GDP due to 

RES uptake. 

In terms of employment, a number of aspects has already been discussed, such as the labour intensity 

parameter of either carbon-based or RES-based energy production. Apart from labour intensity, which in itself 

is more of an efficiency measure (jobs/energy unit output), the actual number of jobs impacted and the nature of 

the impact is of significance. In this respect, there are some general empirical dimensions to be taken into 

account, notably, the difference between the precise levels of labour intensity of RES technologies and coal 

processing and combustion. 

Substitutions in the energy mix imply some jobs loss and some jobs gain. The overall change in the absolute 

number of jobs per region to be impacted is a point in question. How to measure: 

“[J]ob years (i.e. the number of jobs multiplied by the number of years they last) rather than the number 

of jobs is a preferable unit of measurement for estimating employment impacts. An alternative is to 

provide an estimate of the job impact in one particular year.” 

EU-21 Jobs 

Coal sector jobs 237.000 

Coal mining jobs 185.000 

Indirect coal-related jobs 215.000 

CCS potential uptake 13% (of current capacity) 

Table 3. Coal related jobs in EU-21. 

CCS retrofitting should be understood, simply put, as a means to prolong the lifetime of coal-fired power plants. 

Decommissioning and CCS, therefore, are opposite drivers regarding employment. CCS therefore, apart from 
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being an energy production sustainable technology is a de facto means of transition to post-carbon economies 

that entails a more smooth impact on employment. 

Energy price changes and trade balance. Trade balance is to be impacted, however, precisely how, is the 

object of research: indicatively, in certain scenarios, the reduction of imports of raw resources for energy 

production (coal imports) accounts for reductions in trade deficits. Yet, if simultaneously imports of other 

energy resources increase for that matter (e.g. import gas for decentralized heating) rather than regional energy 

sources output capacities increasing, the overall impact of decarbonisation on trade balances cannot be known 

in advance. 

 

Investment effects  
Energy demand reduction 

effects 
 

Tax revenue from sales 

of energy efficiency 

products and services 

 
Public expenditure on public 

sector energy 
 

Initial costs of public 

investment in energy 

efficiency products and 

services 

 
Energy subsidies to final 

consumers 
 

Social welfare and 

unemployment 

expenditures 

 Emissions trading, and carbon 

tax revenues 
 

  
Public health, social welfare 

expenditure 
 

  

Public investment in energy 

supply infrastructure and 

subsidies 

 

Table 4. Impacts on Public Budget (modified from IEA, 2016) 

Investments in RES. To the previous metrics, a number of ‘Innovation, competitiveness and eco-efficiency’ 

metrics should be added. As a way to gauge the broader economic impact of decarbonisation policies in terms 

of competitiveness and innovation, two indicators can specifically be productively modified and put into use:  



 

 

22 | P a g e  

 

• Total R&D expenditure  Total RES R&D expenditure 

• Turnover from innovation  Turnover from RES innovation 

RES R&D expenditure is a useful measure of RES penetration into the economy and energy 

production/consumption. Together with Turnover from RES innovation, the insight provided is multiplied as it 

is possible to gauge the efficiency of R&D activities – reflecting partly productivity of R&D labour and 

expertise input. If the impact of R&D and innovation on the creation of jobs is factored in, then these two 

measures are rather critical. By contrast, the category used to refer to carbon-related infrastructure investments 

is ‘locked-in’ investments. This term signifies that an investment in coal related energy production has been 

planned or is in a development phase that cannot be inhibited. Contrary to ‘RES R&D expenditure’, ‘locked in’ 

carbon investments are deterrents of decarbonisation and constitute de facto indicators of processes that stand in 

the way of decarbonisation. 
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4. Ex ante impact analysis 

4.1 Basics  
After presenting certain key descriptive statistics by way of introducing the issue at question – decarbonisation 

of the energy sector or phasing- out of coal-for-energy activities and a discussion of the basic factors that 

constitute the social and economic dimensions of interest, this Section provides a primer on impact analyses, 

and more specifically, ex ante impact analyses. Impact analyses have come to be considered a valuable and 

fundamental tool in policy and planning contexts in the EU and elsewhere. The EU uses impact analyses in 

fields as diverse as agricultural and development policy, ICT and informatics and social and fiscal policy. The 

ex ante impact analysis serves the purpose of assessing the future impact of a current or planned intervention, 

in other words to ‘predict’ the likely effects of several alternative interventions in order to ascertain the one(s) 

with the least ‘cost’ and the biggest ‘benefit’.25 In different terms, the ex ante impact analysis provides a sound 

means to identify positive and negative impacts of an intervention in certain areas (impact areas) on the basis of 

certain criteria: 

 Ex ante evaluation supports the preparation of proposals for new or renewed community actions. Its purpose is to 

gather information and to carry out analyses which help to ensure that the policy objectives will be delivered 

successfully, that the measures used are cost effective and that reliable evaluation will be subsequently possible26 

  

                                                      
25 There is considerable literature on impact analysis tools in a wide variety of fields where evidence-based decision 

making is crucial, with most relevant being those of development planning and policy (Vidueira et al. 2014). Indicatively 

see:  (Staranova 2007, White 2009, Bornhorst 2009,  Li 2010; Khandker et al. 2010, Leite et al. 2011) 
26 Evaluating EU Activities: a practical guide for the Commission Services, Directorate General for the Budget, July 

2004, page 12. 

Needs

Objectives 
(overall, specific, 

operational)

InputsOutputs & results

Impacts

Figure 1. 

 The ‘intervention logic’ 
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Such analysis should be seen under the light of the ‘intervention logic’ which ‘establishes the logical link 

between programme objectives and the envisaged operational actions’.27 Putting it in context, the following 

diagram represents a version of the ‘intervention logic model’ for the purpose of considering the socio-

economic impact of decarbonisation in the energy sector. 

 

Intervention logic 

components 
  Description 

Needs 

Address climate change 

Sustainable regional growth 

Objectives 

Overall 

Reduce CO2 emissions 

Increase regional competitiveness 

Energy security/efficiency 

Specific Decarbonisation of energy sector 

Operational 
Reduce coal & fossils import/ phase out coal mining, processing and 

combustion; Increase RES objectives 

Inputs 
Financial/administrative resources (e.g. financing RES, taxing 

emissions, skills & support with RES, lift carbon subsidies  

Outputs RES support & financing schemes, increased CCS technology, RES 

Results 
Reduced energy production CO2 emissions, increased uptake of RES; 

Restructured energy production value chain 

Impacts 
Energy prices, jobs & employment structure, fiscal policy and energy trade 

(im)balances 

Table 5. The ‘intervention logic’ adjusted to DeCarb research scope 

 

                                                      
27 Ibid. 
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The proposed impact analysis design involves data collection from specific regions with specific energy 

production attributes, whose decarbonisation paths are governed by a variety of energy policy programs (e.g. 

regional, national). Therefore, for each region participating in the research, there is crucial information to be 

reported and used as ‘input’ in the impact analysis. The following table adjusted from rural development 

planning is helpful in providing more content to the above mentioned categories:  

 

Intervention logic components Description  

Problems/ Needs addressed by the program 

• Problems, risks, needs 

• Driving forces, strengths, opportunities in area 

• Causes of disparities 

• Target groups (or sector) and needs 

• Problems not addressed 

Objectives 

• Overall policy objectives 

• General, specific and operational objectives 

• Baseline and impact indicators 

• Coherence between regional/national/EU 

objectives 

Proposed measures 
• Baseline needs and objectives 

• Measures applied 

Positive & negative impacts 

• Expected impacts (social, economic, 

environmental)  

• Impact over time 

• Conflicts 

• Stakeholders affected 

Table 6. Break down of ‘intervention logic’ categories 
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4.2 Types of impact analyses 
There  is a number of different methodologies to carry out an impact analysis. Most notably, simulation, 

optimization, accounting & hybrid (Mundaca, 200??).28 Mundaca identifies in the relevant literature these four 

dominant approaches: 

Intervention logic components Description  

Simulation Descriptive and quantitative 

Exogenously determined scenarios 

Observed and expected micro-economic decision 

making of end-users 

Optimisation Prescriptive 

Least cost solutions 

Rational model of consumer behavior 

Accounting Prescriptive or descriptive 

Definition of outputs in advance 

General equilibrium 

Hybrid Combinations of the above 

Table 7. Types of impact analyses 

For all purposes, however, an impact analysis aims at interpreting the values of impact indicators that have 

been developed for specific interventions; in the words of the EU, impact indicators ‘are normally expressed in 

“net” terms, which means subtracting effects that cannot be attributed to the intervention (e.g. double counting, 

deadweight), and taking into account indirect effects (displacement and multipliers).’29 

The table in the next page lists the CMEF (Common Monitoring and Evaluation Framework)30 impact 

indicators and the metrics by which their values are to be calculated. This list reflects a selection of indicators 

aiming to capture social, economic and environmental impact. Although the environmental impact – in its 

                                                      
28 Mundaca, L. “A Meta-Analysis of Bottom-up Ex-Ante Energy Efficiency Policy Evaluation Studies” 
29 https://ec.europa.eu/agriculture/sites/agriculture/files/rural-development-previous/2007-2013/docs/document_en.pdf.  
30 (EC, 2006c in Vidueira et al, pp.3) 

https://ec.europa.eu/agriculture/sites/agriculture/files/rural-development-previous/2007-2013/docs/note_j_en.pdf  

https://ec.europa.eu/agriculture/sites/agriculture/files/rural-development-previous/2007-2013/docs/document_en.pdf
https://ec.europa.eu/agriculture/sites/agriculture/files/rural-development-previous/2007-2013/docs/note_j_en.pdf
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detailed account – is beyond DeCarb scope and rationale, the list below reflects the rather obvious fact that the 

environmental and the socio-economic are not and should not be disentangled, as any socio-economic 

development draws on and is limited by an ecosystem, the sustainability of which is a key condition for 

sustainable growth. However, in the case of decarbonisation policies, the last three indicators (biodiversity 

decline, natural maintenance, contribution to climate change mitigation) are direct results of the policies, and 

therefore we focus more on the first four which constitute broader impact indicators. 

Indicator Measurement 

Economic growth/decline 

 

Net additional value added expressed in PPS31  

Employment creation/loss 

 

Net additional Full Time Equivalent jobs created 

Labour productivity 

 

Change in Gross Value Added per Full Time 

Equivalent (GVA / FTE) 

Reversing biodiversity decline (indirect – public 

health) 

Change in trend in biodiversity decline as 

measured by farmland bird species population 

Maintenance of high nature value farming and 

forestry areas 

 

Changes in high nature value areas 

Contribution to combatting climate change Increase in production of renewable energy 

Table 8. CMEF impact indicators 

4.3 DeCarb baseline and hypothetical scenarios 
As it has become clear so far, the impact analysis requires the determination of at least two points in time. The 

first point in time normally represents a certain state of affairs with certain characteristics. The question is how 

to approach a future state of affairs. In general, there are two ways to get around this issue: either current 

                                                      
31 PPS is the technical term used by Eurostat for the common currency in which national accounts aggregates are 

expressed when adjusted for price level differences using PPPs. Thus, PPPs can be interpreted as the exchange rate of the 

PPS against the euro. See  
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characteristics (independent variables) are projected into the future or there are alterations in current 

characteristics. Differently put, the question is either what is the future impact of a current and stable trajectory 

or what is the future impact given changes in current trajectories, given a trajectory defined by a) thresholds 

and targets (nature of the intervention) and b) the surrounding environment. Any model would either have to 

make hypotheses about the surrounding environment (e.g. behaviors) and control for it, or the independent 

variable – the decarbonisation characteristics – must be thought of as a dependent variable in a different sort of 

second-order – or preceding - analysis – i.e. of decarbonisation drivers. However, such model would require a 

construction that is beyond the research infrastructure and rationale of this specific DeCarb research activity. 

The questionnaire developed (see ANNEX) aims to gather data that will allow a baseline correlation between 

current coal value chain, energy production and basic socio-economic attributes per region. This data will be 

used a) for estimating the impact of decarbonisation attributes in the course of a defined period of time and, b) 

for comparing between the output of a) and the output of  incrementally different scenarios. For instance, a 3% 

increase in the target for RES uptake compared to a current target, what effect would it have in socio-economic 

terms? 

A methodologically sound ex ante impact analysis compares between a regression line representing, for 

instance, the development over time of the correlation between CO2 reduction target and energy production 

labour intensity (no intervention or current intervention), and other regression lines of hypothetical scenarios 

(normally representing more ambitious targets/thresholds) constructed by the researcher. In the words of the 

WB: 

 

The net impact (at a given point in time) is the difference between the target 

variable’s value after the intervention 

and the value the variable would have 

had if the intervention had not taken 

place (a–c).32 

It should be noted that much of this 

analysis depends on the quality (i.e. 

relevance and coherence) of 

evidence collected. To minimize the 

risk of a data collection output that is below the appropriate threshold, the methodological design is 

                                                      
32 See World Bank, ‘Addressing the attribution problem’. 

http://siteresources.worldbank.org/EXTOED/Resources/chap4.pdf  

http://siteresources.worldbank.org/EXTOED/Resources/chap4.pdf
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complemented by a back up research strategy: in case project partners are unable to procure the actual values 

that indicate interindustry dependence, they are asked to a) rank a number of ‘input’ industries, i.e. to use a 

ranking scale to indicate the order of dependency (from the most dependent to the least dependent) and once 

they have identified the parts, b) to rate each dependency (from ‘very significant’ to ‘little significance’), and c) 

to justify/explain the applied ranking. This way, the questionnaire will draw evidence of estimated baseline 

correlations, while the rest of the procedure remains the same. Data of these estimates is also useful for 

comparison with actual data to reveal and explore discrepancies between the impact envisaged by ‘experts’ in 

the field and regional authorities’ perception thereof.  

To summarize, the methodology developed draws on the basic rationale of General Equilibrium Theory and ‘I 

– O’ analysis, consisting in the following consecutive steps: 

a) Determining the value chain in question 

b) Determining socio-economic variables to explore impact of changes in value chains 

b) Calculating interindustry coefficients in current value chain 

c) Calculating GDP and regional economy dependency factors on current value chain 

d) Constructing hypothetical scenarios of changes in current values of the independent variable 

e) Plotting regression lines for each scenario, including the current one 

f) Calculating which line reduces the impact or what change in current characteristics has the least negative and 

the most positive impact. 
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4.4. Data Analysis schematics 
 

 

 

 

 

Intervention 

Reducing CO2 emissions (energy related): decarbonisation of 

primary energy production 

Reducing energy demand (solids): energy efficiency 

Reduce energy production from solids and solid fuels’ 

import: energy security 

Increase electricity generation by RES: sustainable growth & 

competitiveness 

Interim results: Coal phase out (mines & plants 

decommissioning);  

 

 Regional socio-

economic characteristics 

Energy production, GDP & employment 

structure dependence factors 

(dependence of socioeconomic variables 

on coal use) 

Coal supply chain 

Interindustry coefficients (dependence among parts)  

Degree of dependence 

Impact estimation 

Degree of dependence 
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4.5 Modified Input – Output table  

 

 

The above table is a modified ‘I – O’ table. As mentioned previously in this report, this kind of tabular 

correlation plots the interindustry relations. Originally, the slots take numerical values and the sum (ΣO) of each 

column represents the sum of (the value of) input needed for each output, while the sum (ΣO) of each row 

  OUTPUTS   

  Inputs Mining Transport Electricity 

production 

Coal- 

intense 

industries 

Final 

Demand 

Total (D) 

IN
P

U
T

S
 

Inputs*  Equipment 

services 

Equipment, 

services 

Equipment   

ΣOi 

Mining   Raw 

materials 

Raw 

materials 

Non-energy 

& industry 

related coal 

extraction 

 

ΣOm 

Transport  Services  Services Services  

ΣOt 

Electricity 

production 

    Electricity Electricity & 

heat 
ΣOe 

Coal- 

intense 

industries 

Raw 

materials 

     

ΣOc 

 Other 

Sources 

       

 Total ΣIi ΣIm ΣIt ΣIe ΣIi 
 ΣO 

Table 9. Input – Output table of the coal value chain (modified) 
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represents the sum of (the value of) of demand for each output. The latter equals the sum of interindustry 

demand (the demand for outputs to be used as inputs by other sectors + final demand (consumers)). 

The crossed out slots represent dimensions which are outside the scope or modelling capacities. The slots 

represent inter-industry dependencies. We can express these in two ways: i) as interindustry coefficients and b) 

as dependency factors. The dependency factor is a way to quantify the net values of the outputs of one sector 

used as inputs in another within the value chain. So, for instance, the output of ‘electricity production’ depends 

on three sectors’ outputs (as inputs): equipment, raw materials (coal) and services), where 

ΣIe= input value [equipment; raw materials; services]33 

 gives us the sum of input value (the sum of value per input source) for any given output. This approach enables 

the measurement or an estimate of the degree of interindustry dependence per sector output. If therefore, we are 

interested in decarbonisation rates, it is necessary to establish how much the reduction in coal-related outputs – 

coal mining and coal combustion outputs, affects other sectors in the value chain, and how this change, in turn, 

affects regional socio-economic variables.  

 

 

 

 

 

 

 

 

 

 

  

                                                      
33 Note that ‘input value’ refers to outputs of other sectors used as input and does not equal total input (e.g. including 

labour) for a single output.  



 

 

33 | P a g e  

 

 

5. Data collection in DeCarb territories 

Secondary data research is the means for A1.1 data collection. Secondary data research will involve the 

collection, sorting and compilation of relevant information and data from existing resources (i.e. administrative 

data, reports, scientific literature, statistical authorities; regional chambers of commerce, regional energy 

authorities and institutes or observers). Due to the technical nature of the research topic, project partners are 

encouraged to seek to make full use of regional and national sources of information, as well as official EU data 

sources (e.g. Eurostat, EEA). It is estimated that in certain cases data collection coordinators will find it 

convenient to consult stakeholders from the coal value chain, especially as regards the coal value dependency 

factors and interindustry dependences.  

Project partners should apply reliability, accuracy and consistency criteria in selecting sources of data. Special 

attention should be given to evidence that may be outdated and hence inaccurate. As a standard research 

practice framework, a process of triangulation of data is highly advised. This process involves cross-checking 

and validating data against two sources to ensure reliability, consistency and accuracy. 

It is crucial for data collection coordinators to carefully consider the methodology report, familiarize with 

potentially unknown concepts, parameters or measures prior to completing the data collection form. In the 

same vein, data collection coordinators are advised to pay extra attention when providing data and to make 

sure they provide answers to the data collection form fields considering the metrics in which answers must be 

given.  

 

Duration of data collection 

The present methodology report is going to be circulated among the DeCarb partners during the second project 

semester. The date set for activity completion is in June 2019. Project partners are expected to complete data 

collection by 31 March 2019. Upon completion of the data collection period, SZREDA will compile the data 

gathered and analyze them. The results of the analysis will be presented in the final activity report, the ex ante 

impact analysis of decarbonisation in DeCarb territories. 

In the course of data collection, the A1.1 research team will monitor the process by offering guidance and 

clarifications in case project partners encounter difficulties with completing the data collection form or have 

any relevant queries. 
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ANNEX  

1. EU ETS // Industries of interest (EC(2003)87) 

• Energy Activities  

✓ Combustion installations with a rated thermal input exceeding 20 MW (except hazardous or municipal 

waste installations) 

✓ Coke ovens 

• Production and processing of ferrous metals 

✓ Metal ore (including sulphide ore) roasting or sintering installations  

✓ Installations for the production of pig iron or steel (primary or secondary fusion) including continuous 

casting, with a capacity  exceeding 2,5 tonnes per hour 

• Mineral industry 

✓ Installations for the production of cement clinker in rotary kilns with a production capacity exceeding 500 

tonnes per day or lime in rotary kilns with a production capacity exceeding 50 tonnes per day or in other 

furnaces with a production capacity exceeding 50 tonnes per day 

✓ Installations for the manufacture of glass including glass fibre with a melting capacity exceeding 20 tonnes 

per day 

✓ Installations for the manufacture of ceramic products by firing, in particular roofing tiles, bricks, refractory 

bricks, tiles, stoneware or porcelain, with a production capacity exceeding 75 tonnes per day, and/or with a 

kiln capacity exceeding 4 m3 and with a setting density per kiln exceeding 300 kg/m3 

 

2. Coal Sector Occupational Profiles 

Coal sector 

professions 

(highly skilled) 

Mining engineers, geological engineers, civil engineers, 

operations engineers, geologists, information systems 

analysts, 

transportation managers, human resources specialists, 

managers, executives 

Coal sector trades 

(medium skilled) 

Pipefitters, heavy duty equipment mechanics, industrial 

electricians, welders, heavy equipment operators, 

millwrights, 

explosive workers, blasters 

Coal sector 

(low skilled) 
Janitors, continuous miner operators 
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DeCarb A1.1 

Ex ante socio-economic impact assessment of regions’ decarbonisation pathways 

 

DATA COLLECTION FORM 

The present form is intended to facilitate DeCarb partners with data collection on regional decarbonisation parameters. In 

order to be effectively completed, project partners are advised to consult with the accompanying methodology report as 

well as with external sources of information. 

 

Section 1 

This section collects socio-demographic data & data related to regional energy characteristics. 

Regional socio-demographics & economic data 

(Please fill in the boxes below providing the latest available national statistical data) 

a. Administrative unit: Click here to enter text.    (NUTS 1,2 or 3)  

b. Population: Click here to enter text.  

c. GDP at specified NUTS level: Click here to enter text.    (EUR) 

d. Employment rate (regional): Click here to enter text.    (as % of total unit population, 20-64) 

e. Wholesale electricity prices (regional 

average): 

Click here to enter text.   (EURO/mWh) 

f. Notable population health or air quality 

figures (if available and relevant): 

Click here to enter text. 
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Regional energy production outlook 

e. Primary energy production mix: 

(please tick the applicable boxes and provide 

further data if necessary in the space below)  

Type 

☐ Fossils 

☐ CCS 

☐ RES 

☐ Nuclear 

 

 

Share (%) 

Click here to enter text. 

Click here to enter text. 

Click here to enter text. 

Click here to enter text. 

Click here to enter text. 

f. Regional energy production capacity: 

 

Click here to enter text.  (mW) 

g. Primary energy consumption: Click here to enter text.  (mW) 

h. Regional net imports of primary energy : Click here to enter text. (mW) 

i. Coal imports (share): Click here to enter text.  (Tones/year) 

j. Coal exports (where applicable): Click here to enter text.  (Tones/year) 
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Section 2 

This section gathers information on regional coal value chains: 

Number and characteristics of coal mines in region 

Coal mine: Over ground, underground Type of solid fuel Scheduled closure 

1. Click here to enter text.

  

 Click here to enter text. Click here to enter text. 

2. Click here to enter text.

  

 Click here to enter text. Click here to enter text. 

3. Click here to enter text.

  

 Click here to enter text. Click here to enter text. 

n.  Click here to enter text. Click here to enter text. 

  Click here to enter text. Click here to enter text. 

  Click here to enter text. Click here to enter text. 

 

Number and characteristics of coal-fired plants 

Plant ID b. CCS capacity: c. Scheduled decommissioning (provide year if 

possible): 

1. Click here to enter text.  ☐ ☐ Click here to enter text. 

2. Click here to enter text.  ☐ ☐ Click here to enter text. 

3. Click here to enter 

text.  

☐ ☐ Click here to enter text. 
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 Add lines as per 

requirements 

  

d. ‘Locked in’ carbon-

related investments34 

Click here to enter text. 

d. Other relevant 

details  

Click here to enter text. 

Please provide any further 

details: 

Click here to enter text.  

 

Upstream in the chain  (including transport and various input enterprises) 

a. Type/sector(s) of enterprises linked to coal 

extraction: 

 

b. Number  

c. Estimated number of jobs involved  

  

Downstream in the chain (coal intense industries, e.g. textiles, steel, non-ferous minerals) 

a. Type/sector(s) of enterprises linked to coal 

processing 

 

b. Number  

c. Estimated number of jobs  

  

                                                      

34 Please provide information regarding any investments on coal-coal related technologies, processes and plans that are in 

the stage of development and implementation and as such are obstacles to efficient decarbonisation. 
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EU ETS allowances 

(provide detailed information on regional coal value chain related ETS allowances35) 

Click here to enter text. 

 

  

                                                      

35  Concerns mostly energy activities, Production and processing of ferrous metals and the mineral industry. Please see 

methodology report ANNEX. 
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Section 3 Coal value chain structure 

Inter-industry dependence  (input & linked industries and services) (I) 

Please choose and rank up to 5 ‘input & linked industries & services’ (e.g. machinery, equipment, security) in the boxes 

below and assign a ‘dependency factor’ (0 = ‘No Dependency’; 0.25 = ‘Little Dependency’ 0.5 = ‘Moderate 

Dependency’; 0.75 = ‘Significant Dependency’; 1 = ‘Full Dependency’), on the basis of an informed estimate (justify 

& explain choice). For each entry please use the ‘criteria’ space to indicate the exact value of input and  input destination 

(mines/ plants). 

Input Sectors Dependency factor (est.) 

1. Click here to enter text.   Choose an item. 

Please justify/describe criteria: Click here to enter text. 

2. Click here to enter text. Choose an item. 

Please justify/describe criteria: Click here to enter text. 

3. Click here to enter text. Choose an item. 

Please justify/describe criteria: Click here to enter text. 

4. Click here to enter text. Choose an item. 

Please justify/describe criteria: Click here to enter text. 

5. Click here to enter text. Choose an item. 

 

Inter-industry dependence (mines, transport, coal plants, coal-intense industry) (II) 

To what extend are coal mining activities linked to coal processing for energy production? 

(Please provide an estimate for each existing combination of power plant / supply mine, providing nominal details and 
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justification of your choice) 

Mine Plant Dependency factor (est.) 

1. Click here to enter text. 1. Click here to enter text. Choose an item. 

Please justify your choice 

of dependency factor: 

Click here to enter text. 

n. Click here to enter text. n. Click here to enter text. Choose an item. 

(Add lines as per 

reporting requirements) 

  

 

 

Inter-industry Dependence (mines, transport, coal plants, coal-intense industry) (III) 

To what extent are coal-intense industries linked to coal mining (supply) for production uses? 

(Please provide an estimate for each existing combination of supply mine / carbon – intense industry, providing nominal 

details and justification of your choice) 

Mine Carbon-intense industry Dependency factor 

1. Click here to enter text. 1. Click here to enter text. Choose an item. 

Please justify your choice of 

dependency factor: 

Click here to enter text. 

n. Click here to enter text. n. Click here to enter text. Choose an item. 

(Add lines as per reporting Click here to enter text.  
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requirements) 

 

Section 4 Value Chain Employment Structure 

Jobs in input, mining, coal transport and processing/combustion  

Number of jobs in linked businesses 

manufacturing equipment for mining: 

 

Number of jobs in linked businesses 

manufacturing equipment for coal-fired plants: 

 

Number of jobs in coal mines:  

Number of jobs in coal-fired plants:  

Number of jobs in coal-intense industries:  

 

Coal-related jobs (numbers) 

 

Value chain sector Occupational profile 

Low Skilled Medium Skilled High Skilled 

Input    

Coal Mines    

Coal Plants    

Coal-intense industries  
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(specify): 

1.Click here to enter text.    

2.Click here to enter text.    
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Section 5 Decarbonisation 

Please provide information on the policies driving decarbonisation in you region: 

(in case of several known instruments, please choose the most relevant ones (i.e. those with specific provisions on 

energy production decarbonisation), and provide basic information on them (name and reference, scope [regional, 

national], Issuing authority; Implementation date, review schedule) 

 

Please provide information regarding the targets of the existing policy driving decarbonisation in your region: 

 

CO2 reduction targets (Power generation sources): 

Timeline: 

Click here to enter text. 

Click here to enter text. 

RES uptake targets: 

Timeline: 

 

Click here to enter text. 

Click here to enter text. 

CCS retrofitting targets: 

Timeline: 

Click here to enter text. 

Click here to enter text. 

Energy imports targets: 

Timeline: 

Click here to enter text. 

Click here to enter text. 

RES investment landscape: 

Please use the space below to provide any relevant information on current or scheduled RES investments (e.g. 
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indicative relevant metrics include RES research and development (R&D) expenditure; turnover from RES innovation) 

 

Please use the space below to provide additional comments, details and crucial information regarding 

decarbonisation planning in your region: 

 

 

 

Thank you for your contribution! 

 


