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1. Aims of the paper: 
 

1) to analyze the characteristics of Italian environmental taxes 
on electricity production (power plants) and electricity  
use, and to verify their coherence with the Polluters Pays 
Principle (PPP)  

2) to explore the room for an environmental fiscal reform in 
the electricity sector inspired by PPP in the context of the 
National Energy Strategy, without increasing the electricity 
bill for consumers 

3) to apply  the just released Guidelines for the Evaluation of 
Investment Projects (environmental external costs section) 
–  Italy has finally joined the majority of EU countries that 
have  a convention for external costs 



 Polluter Pays Principle (PPP) is  both an EU Treaty and National law recognized environmental 
principle, that can be applied to take into account environmental concerns in taxation. It is 
complemented by  other principles: “preventive action” and “priority of rectification at source 
of damages to environment”. Efficient implementation of the PPP requires as a priority to tax 
pollution at source, by charging the responsible entity for the marginal damage value due to  
its  impact factors, thus providing a transparent signal to the markets either of the source and 
size of externalities.  

 External costs are the value of those damages, generated by an economic or social activity,  
that fall on third parties and on the environment,  and that are not covered by the same activity 
(through insurance premiums, taxes, compensation fees, ...) 

 In this paper a pre-tax definition of environmental external costs is assumed (damages due to 
the activity), in order to allow a comparison of external costs with environmental taxes (post 
tax external costs) 

 Environmental taxes are compulsory payments to the government, where the benefits 
provided to the taxpayer are not directly linked to the payment and where the tax base is “a 
physical unit (or a proxy of it) of something that has a proven, specific negative impact on the 
environment” 

 

 

 

2. Definitions and boundaries 
 



 Thermal power plants considered are those falling in the NACE sector  D “Electricity, 
gas , steam and air conditioning” (so called “producers”, the main aim of which is to 
produce electricity to be delivered to the national grid) 

 “Autoproducers” (generation plants that mainly work for satisfying the needs of a 
production process) are spread in other NACE sectors and are excluded  from the 
polluter  pays comparison  

 External costs of power plants will be estimated for direct emissions of greenhouse 
gases, major air pollutants, heavy metals and a few persistent organic pollutants 

 

 Three different data bases have been used to model the different fuel consumptions 
and related electricity production of NACE sector D thermal power plants: 

- Air Emissions Account (NAMEA), produced by Istat, that provides emissions data specific 

for NACE sector D. 

- ISPRA’s National Emissions Inventory data base named “Emission factors for stationary 
combustion sources in Italy” , that provides detailed emissions data for power plants (SNAP 
code 0101 – 0103 - 0104) and fuel type 

- TERNA data on production by thermal power plants (Statistiche dell’Energia elettrica in 
Italia) 

 

 

2. Boundaries  



3. Environmental taxes paid by power plants 

 

 

Environmental taxes paid by thermal power plants for electricity generation – 2015 
(million euro) 
Tax amount paid 
Taxes on energy products used as inputs for power generation 64,8   

coal 41,9 
natural gas 9,0 
diesel oil 0,9 
residual oil 12,8 
refinery gas 0,2 

Levy on revenues of operators in the energy sector for the Italian 
Regulatory Authority for Electricity Gas and Water (a) 

56,0 

TOTAL 120,8 
(a) this item also covers gas operators 

Source: own processing of Istat, Ispra and Customs Agency data. 

Environmental taxes paid by thermal power plants on 2015 emissions (million euro) 

Tax amount paid 

ETS - Payments in 2016 for emission permits surrendered 230,2 

SO2 and NOx pollution tax 6,5 

TOTAL 236,7  
Source: own processing of Istat environmental taxes data. 

ADJUSTED TOTAL - Environmental taxes paid by power plants 
                               

357,5  



3. Environmental taxes paid on electricity use 
 

 All users (households and industries) 

Environmental taxes on electricity use – 2015 
(million euro) 

Tax 
amount 

paid 

Excise duty on electricity  2.531 

System charges for renewable energy 12.715 

TOTAL – Excise duty and system charges 
 

15.246 
 

Source: own processing of Istat and MEF data. 

 
Seen from the polluters pays viewpoint, these 
two environmental taxes do not address  at 
source the causes  of environmental impact: 
 Taxes on electricity use also apply to  the 

share of  electricity  from  renewable 
sources (34%, increasing) ;  

 electricity customers are obliged to pay 
these two taxes in the bill without being 
able to influence the way electricity is 
produced. 

 

Moreover, these taxes regimes include 
exemptions or allowances  for certain categories 
that have been classified as Environmentally 
Harmful Subsidies (Catalogue of EHS, Ministry 
of environment/Sogesid 2017) 

Is a shift of  environmental taxes from electricity consumption to 
production feasible? 



3. Environmental taxes paid by power plants 

 

 
 Strong differences 

between fuels 

 No environmental 
coherence 

 National law 
clearly states that 
fuel used for 
electricity are 
subject to excise 
duty levels “for 
environmental 
policy reasons” 
(TUA art. 21 
comma 9) 

Focus on fuel excise duties for generating electricity 

Source: own processing on TUA (tab. A of D.Lgs 504/2006 as emended) 



4. Power plants’ air emissions external costs  
 

External costs - Main results: 

 9,400 million euro as total 
external costs estimated 
for power plants 
producing for the grid 

 93% due to GHGs 

 7% only related to other 
emissions 

Methodology for external costs evaluation: this paper applies the External costs 
section of the Italian Guidelines for the Evaluation of Investments in Public 
Infrastructures, recently approved by CIPE under DLgs 228/2011  
(see Annexes for methodology description) 



5. The Polluters Pays comparison  
Environmental taxes paid by the electricity sector as compared with the 
external costs of power plants emissions 

On average, 
external cost 
coverage by 
environmental 
taxes is 3,8% only 

Thermal power plants (producers): specific external costs of 2015 
emissions compared with environmental taxes paid  (euro / MWh) 



6. A possible environmental tax reform inspired by PPP 

The context - National Energy Strategy 2017 (SEN) 
 
Electricity from RES:  
55% target at 2030 (33,5% in 2016):  
 incentives for new investments planned until 2020 only 
 beyond 2020:  end of direct incentives (market parity)  

Full implementation of the PPP could restore a fair competition between 
RES and fossil fuels without using direct incentives 
 
Coal: 
 phase out of coal for electricity production within 2025 
 phase out depending on carbon price level under ETS: “given the 
projections on ETS and its expected prices, the market approach alone is 
not sufficient to sustain coal phase out” 
 if coal were prohibited by law, there is the concrete risk that the Italian 
State should pay indemnities for coal stranded assets 

PPP paradox: instead of paying, polluter would be paid! 



6. A possible environmental tax reform inspired by PPP 

Paper proposal to support coal phase out and decarbonisation: shifting 
environmental taxes from electricity consumption to production  
 

Reform building blocks: 
1) ETS: permit price already expected to increase under EU policies (15 euro 2020, 

29 euro 2025, 42 euro 2030) (source: EC Impact Assessment SWD (2016) 405 
final) 

2) SO2 and NOx tax increase, to cover external costs related to SO2 and NOx 
emissions 

3) Fuel excise duties increase, to cover the remaining external costs (non covered 
CO2 external costs + PM + NH3 + other pollutants) 

 
Timeline: gradual implementation of all the blocks in the 2020-2025 period (EC 
projected ETS price 15-29 euro) 
 

The proposal builds on existing taxes on production: 
 It does not disrupt existing environmental mechanisms  
 It does not need the introduction of new mechanisms 
 It is based on the parallel reduction of environmental taxes on electricity 

consumption, in order to avoid increases in consumer price (energy bill) 
 



Thermal power plants (producers): maximum potential 
revenue of a tax reform by type of tax/mechanism, under 
current production structure, million euro 

6. A possible environmental tax reform inspired by PPP 

Potential revenue of 
9,400 million euro for 
power plants 
producing for the grid 
(43% from coal 
plants)  
 
Total potential 
revenue of about 
10,300 million euro 
by considering auto-
producers as well (all 
power plants) 

 



The potential to reduce environmental taxes in energy bills (excise duty 
on electricity and system charges for RES) (values in million euro): 

6. A possible environmental tax reform inspired by PPP 



6. A possible environmental tax reform inspired by PPP 

Benefits of the proposed fiscal reform: 
 

 it could support coal phase off within 2025 avoiding prohibition by law and risk of financial 
indemnities   

 it could support decarbonisation through a fair competition between RES and fossil fuels 
(«getting the price right» in  gross electricity market) 

 it is compatible with the  SEN guideline “No incentive for new RES after 2020” 

 impact on consumer price  could be avoided through  parallel reduction of  taxes on 
energy bill (fiscalization of system charges and electricity excise duty) 

 abolition or reduction of some existing Environmentally Harmful Subsidies on electricity 
excise duty and system charges for RES 

Transparency in the energy bill:  

 consistency between tax components in the bill and environmental damages  

 a greater correspondence between energy component in the bill and final cost for 
consumers 



7.  Limits of the comparison and conclusions 

 Not all main environmental external costs have been quantified. 

The framework does not cover  all environmental impact factors of thermal power plants, for 
example water withdrawal and consumption (evaporation) for cooling.  
Also landscape damages related to visual intrusion of stacks and plant structure have not been 
considered (but this damage category is potentially relevant for wind and PV plants as well) 

  External costs valuation in the power sector is highly sensitive to CO2 value.  

The current (2015) gap of non internalized external cost in the thermal power plants sector is so 
high (96,2%)  that even assuming an alternative value – i.e. the Social cost of carbon path 
recommended by EC DG Regio CBA Guidebook (41 euro2015  in 2020; 47  euro2015  in 2025; 53 
euro2015  in 2030;…)- the overall conclusions  on the tax reform structure do not change that much.  

 The picture of taxes paid by power plants is not complete 

Combined Heat and Power (CHP) plants are in some cases due to pay an additional excise duty for 
the fuel used for heating purposes (if their specific consumptions (GJ/kWhel)  are above a given 
threshold). A plant by plant energy consumption data base is needed for such an analysis.  

 



7.  Conclusions 

 The existence of huge non-covered externalities by thermal power plants 
contrasts with an optimal implementation of the PPP 
 

 Fossil fuel based power plants do not pay through environmental taxes 
the amount they should in terms of external costs caused.  
 

 Beyond 2020 (end of incentives for RES), this distortion will hinder the 
achievement of 55% RES electric and coal phase off  targets (SEN 2017) 
 

 A level playing field between technologies with a full internalization of 
their external costs is needed.  
 

 Current  regime of environmental taxes in the power sector already 
provides the legislative framework. 
 

 A gradual substitution between 2020-2025 of existing taxes on energy 
bills  with environmental taxes on thermal power plants would prevent 
impact on consumer price. 
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Annexes 



 

The starting point of external costs evaluation is  
emissions estimation. 

ISPRA Emission Inventory’s data base covers all the 
main fuels used for power production (coal, 
natural gas, gasoil, low or high Sulphur, other fuel 
oils, biomasses, refinery gas, syngas, gas from 
furnaces and others), the most of them are due to 
pay the fuel excise duty. 

The following power plants emission types of 
ISPRA data base have been considered for external 
costs evaluation: 

 three greenhouse gases (CO2, N2O, CH4); 

 five main air  pollutants (SOx, NOx, NMVOC, 
NH3, PM as PM2.5 and PM2.5-10); 

 nine heavy metals (Cd, As, Ni, Pb, Hg, Cr, Cu, Se 
and Zn);  

 Two types of persistent organic pollutants that 
could be released in very small traces (Dioxines 
and HCB). 
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Source: Externe.info 

The impact – pathway modeling  



Impact pathway evaluation: this paper applies the External costs section of the 
Italian Guidelines for the Evaluation of Investments in Public Infrastructures, 
recently approved by CIPE under DLgs 228/2011 

 The external costs section relies on EC Guidelines recommended values (Ricardo and AEA, Update 
of the Handbook on External Costs of Transport, 2014) 
 Even if the EC Guidelines are focused on transport,  recommended CO2/tonn value (90 euro 

2010/tonn CO2) is the same for all emitting sectors. As to air pollutions, EC Guidelines recommended 
values are based on  NEEDs (2008), a project that is aimed to external costs of energy 
 Our paper analyzed this background and adopted either the same values recommended by EC 
Guidelines (greenhouse gases case) or the values provided by NEEDs for power plants (other air 
emissions). 
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The scientific context of the Italian Guidelines on the evaluation of external costs is made of:  

 those International and European studies that used the impact pathways approach to estimate 
the external costs of economic and social activities; 

 in particular, those studies and handbooks specifically aimed at providing standardized and 
recommended damage values to be used in cost-benefit analysis 

 

 

 Multisectoral studies 

(Impact pathways approach) 

Studies on specific sectors 

(Impact pathways approach) 

Studies based on a 

general approach 

(no sector based) 

All economy sectors Many economy sectors Electricity production Transport Air pollution in general 

CAFE - CBA (2005), 

“Damages per tonne 

emission from each 

EU25 Member State 

and surrounding 

seas.” 

Exiopol (2010) 

“External Cost 

Values for EE SUT 

Framework” 

(development of 

NEEDS) 

EEA (2011), 

“Revealing the costs of 

air pollution from 

Industrial Facilities in 

Europe.” 

EEA (2014) “Cost of 

air pollution from 

Industrial Facilities - 

Updated assessment.” 

IMF (2014) "Getting 

Energy Prices Right.” 

ExternE National 

Implementation Italy (1997). 

ExternE series 1 (1995) e 

series 2 (1999). 

ExternE (2005), 

Methodology update. 

New Energy 

Externalities 

Developments for 

Sustainability - NEEDS, 

(2008), Deliverable n. 1.1. 

CE Delft (2010) “External 

Costs and Benefits of 

Electricity Generation.” 

ExternE Transport (1997). 

IER (2001) “Environmental 

Costs of Transport.” 

HEATCO (2007), Deliverable 

n. 5. 

IMPACT (2008) “Handbook 

on estimation of external costs 

in the transport sector.” 

CE Delft, Infras, Fraunhofer 

ISI (2011) “External Costs of 

Transport in Europe.” 

Ricardo - AEA (2014), 

Update of the handbook on 

external costs of transport 

(IMPACT handbook update) 

WHO - OECD (2015), 

”Economic Cost of the 

Health Impact of Air 

Pollution in Europe.” 

Table – Review of “meta-studies” on external costs of air pollution: classification of main studies 

by sector coverage 

Source: Molocchi A., Chi inquina, paga?, Ufficio Valutazione Impatto del Senato, Documento di valutazione n. 6, dicembre 2017 
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Methodology: CO2 emissions value 

Emission type Min-Max values Central value 

€2010/tonn €2010/tonn 

CO2 48 -168 90 

The study by  Kuik and others (2009) adopted the approach of  emission abatement costs on a 
globale scale in order to reach the temperature stabilization target within  2 C°  above preindustrial 
levels (stabilization of  CO2 eq. Concentration at  450 ppm).  

 

The Handbook preferred this approach to the alternative one, based on marginal damage costs,  on the basis of the 
following arguments:   

 The estimation of full damage costs, although desirable from a scientific point of view (as it allows quantifying the 
external effects fully), is connected with extremely high uncertainty due to complex global pathways of various 
effects and long-time horizons involved. On the other hand, the use of abatement cost figures is a theoretically 
sound alternative, if the emission reduction targets adequately reflect the preferences of society and can thus be 
used in the context of determination of willingness to-pay for a certain abatement level. Another argument for 
using avoidance cost estimates is the fact that many risks connected with future climate change cannot yet be 
identified and evaluated (page 55 , Ricardo – AEA, 2014).  

 

 

 

Source: Italian Guidelines for the Evaluation of Investments in Public Infrastructures, 
from Ricardo and AEA, Update of Handbook on external costs of transport  (2014) and 
originally from Kuik, O., Brander, L., and Tol, R. S. (2009). Marginal abatement costs of 
greenhouse gas emissions: A meta-analysis. Energy Policy, vol. 37, no. 4, pp. 1395-1403. 

   

Table: Recommended values for CO2 equivalent emissions 



 Air pollutants damage values: NEEDS project (Deliverable 1.1, 2008) for the 
effects on health, biodiversity, agriculture and building materials. NEEDs 
values are differentiated for the following parameters: 

 - population exposure at the national scale (country values);  
 - height of the emission source (ground level, 2-20 m; 20-100 m, above 100 m 

stacks) 
 For particulate matter: Exiopol project (“External Cost Values for EE SUT 

Framework”) differentiates NEEDs health damages on the basis of population 
density at the local scale (urban/rural damage values). To apply these values: 

   Emissions distribution for the power plant stacks height classes  (20-100 
m, above 100) has been estimated from  thermal plant’s power size  

   Population density class  on the local scale has been found through a data 
base on Municipal population in  thermal power plants sites. 

 Heavy metals damage values and micro-pollutants in traces: NEEDS (2008). 

Methodology: air pollutants  
 


