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International Partners

The Portuguese Renewable Energy Association (APREN) is a nonprofit association, created in October 

1988 with the mission to coordinate, represent and defend the common interests of its Associates.

APREN’s Associates are companies holding renewable electricity production licenses under the special 

regime (PRE-FER), as well as any persons, individual or collective, interested in the development of 

renewable energies in Portugal. At the end of 2010 APREN represented approximately 85% of PRE-FER 

installed power in Portugal.

APREN develops its work together with official authorities and other associations, at national and inter-

national level, acting as an instrument for participation in the draft of Portuguese energy policies, and 

promoting the use and the value of national renewable energy resources for electricity production.

23 years defending 
renewable energy 

Av. Sidónio Pais N.º18 r/c Esq.  1050-215 Lisbon

T. (+351) 213 151 621   F. (+351) 213 151 622

apren@apren.pt

Who we are



Assessment of costs and benefits of electricity production from renewable energy sources 3

APREN – Portuguese Renewable Energy Association

Portugal’s energy policy options in terms of electricity production 

from renewable sources have been largely discussed over the past 

decade, though not effectively enough to clarify its effective costs 

and benefits. On the other hand, the current electricity tariff struc-

ture is quite complex and although it has been widely debated in the 

media, most of the times such discussion lacked the accuracy and 

detail that would be recommendable.

In the light of the above, APREN turned to Roland Berger Strategy 

Consultants - a company with large experience in the sector, both 

at national and international levels, to make a thorough, indepen-

dent study based on solid economic models capable of projecting 

the sector’s evolution in the long term and reflecting the needs and 

perception of electricity consumers as well as the situation in other 

international energy markets.

In methodological terms, public information sources, from recogni-

zed institutions were used in order to ensure exemption and solidity 

to the analyses carried out for the study. For the same reason, the 

energy policy assumptions and respective supporting mechanisms 

considered were the ones in force as of June 2011 and were main-

tained throughout the period under review. The study used the most 

conservative assumptions possible in terms of benefits of renewa-

ble energy sources.

Likewise, in order to avoid presenting conclusions based on one 

year only and because the study deals with a sector where invest-

ments are made within a long term horizon, the analyses presented are 

based, whenever possible, on series of data. For the analysis of the past, 

it was opted for the 2005-2010 period, whilst in terms of future outlook, 

the time spectrum considered was 20 years, i.e. 2011 to 2030.

International benchmarking included four of the most relevant Eu-

ropean countries in terms of energy policy, namely Spain, Germany, 

Italy and France.

Additionally, four Focus Groups’ sessions were carried out to assess 

consumer perception and awareness to the issues under analysis. 

Each session had a 30 minutes duration, involved 8 participants, 

male and female, aged 30 to 65, and was supported by slideshows. 

Two sessions took place both in Lisbon and Oporto with participants 

from two different professional backgrounds.

In general terms, the study seeks to evaluate the option of electrici-

ty production from renewable sources under special regime (PRE-

FER) and respective support scheme, by analyzing the past decade 

and showing the implications of its long term development.

Finally, it should be noted that the conclusions of this study should 

be seen as an objective contribution to the analysis of the costs and 

benefits of PRE-FER. However, to completely assess electricity pro-

duction from renewable sources, other aspects not quantified in this 

study should be considered, namely at economic, environmental 

and regional development levels.

Executive Summary of the Study

Introduction

Assessment of costs and benefits of electricity 
production from renewable energy sources

Note: It was chosen to keep the Portuguese version of all the acronyms referred throughout the study.
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The balance of having decided for the production of electricity from 

renewable sources under special regime (PRE-FER) in Portugal 

during the 2005-2010 period is globally favorable, resulting from 

the focus on more mature technologies, namely wind energy, 

which accounted for 84% of PRE-FER power installed up to 2010 

and an average load factor (or productivity) of 25%, standing 

above of the countries included in the international benchmark.

PRE-FER feed-in tariffs (FIT) in Portugal are competitive when 

compared to the European countries analyzed in this study, na-

mely Spain, Germany, Italy and France. In 2010, the average value 

of PRE-FER tariffs in Portugal stood 15% below the average of the-

se European countries and the current FIT applied to wind energy 

projects installed as from 2009 (€ 70/MWh) was also the lowest.

From 1990 to 2010 electricity prices in Portugal decreased to be-

low European Union average, which confirms the positive balance 

of the domestic energy policy followed in the last decade.

Analysis of the Past

The Focus Groups’ conclusions revealed that the Portuguese 

consumer is favorable to and supports the country’s invest-

ment in renewable energies, holding great pride in this policy 

and is ready to pay an additional cost of € 2/month to finance 

these energy sources, provided such financing is made in a 

clear and transparent way.

It also became clear that part of the existing confusion about 

PRE-FER costs results from the fact that their compari-

son with the cost of Ordinary Regime Production (PRO) is  

misadjusted as it compares the final cost of PRE-FER with the 

average spot market price, and this price does not reflect all 

PRO costs. 

Therefore, the methodology for comparing costs must be al-

tered, evolving from the present financial view to an econo-

mic view of generation costs adjusted to internalize all costs 

and benefits relating to both types of power generation.
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The adjustments proposed at PRO level for the 2005-2010 period 

concern the integration of amounts received (or costs not consi-

dered) from producers in ordinary regime which are not reflected 

in spot market prices. These adjustments include the cost of power 

plants’ land rents, CO
2
 licenses and the over cost relating to PRO 

power purchase agreements in force, called  CAE (Energy Acqui-

sition Contracts) and CMEC (Contractual Equilibrium Maintenance 

Contracts), which establish a guaranteed remuneration for PRO.

In what concerns the PRE-FER, the adjustments considered de-

ducting from total costs the extra costs or benefits of the PRE-

FER not accounted for in the FIT, namely: mandatory payment 

of 2.5% of gross income from wind farms to municipalities 

(amount which no other form of electricity production pays); 

the merit order effect, resulting from lowering market price due 

to the shift in the electricity supply curve following the en-

trance of PRE-FER electricity; avoided losses in the transport 

grid; and compensations paid to the State in the last tenders 

for power allocation, revenues that were withdrawn from the 

electric system.  The back-up cost was also added, i.e. the cost 

of reserve power to face possible fluctuations in PRE-FER pro-

duction.

Adjusted 
generation 
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+ over cost 
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+ power plants’ 
land rents

Spot market price  + co    licenses2 Economic 
generation 

cost 
BENEFITS (OR AVOIDED COSTS) 

AND COSTS NOT REFLECTED IN THE 
ELECTRICITY TARIFF STRUCTURE

ADJUSTMENTS IN THE ELECTRICITY 
TARIFF STRUCTURE

+ pre-fer 
back-up cost

Adjusted 
generation 

cost

- 2.5% wind 
farms rent to 
municipalities

- compensations 
paid to the state

- Avoided 
transportation 

losses

ADJUSTMENTS IN THE 
ELECTRICITY TARIFF STRUCTURE

–
COSTS NOT REFLECTED IN THE 

ELECTRICITY TARIFF STRUCTURE

PRO 
COST

PRE-FER 
COST

Economic 
generation 

cost

AdJuStMentS to electrIcIty generAtIon coSt – Methodology APPlIed froM 2005 to 2010
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Applying the adjusted economic view, the cost differential of PRE-

FER as against PRO falls from € 40/MWh to € 14/MWh, or, from ano-

ther perspective, it falls from a total annual average cost of €M 329 to 

€M 111. The impact on the average domestic consumer monthly bill is 

of € 1.9, which is lower than the € 2/month rise accepted by domestic 

consumers to promote renewable energies.

APREN – Portuguese Renewable Energy Association
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The analysis from an economic point of view of PRE-FER and PRO 

generation costs reveals that in 2008, PRE-FER posted benefits in 

relation to PRO, due to the rise in fossil-fuels prices. These bene-

fits reversed in the following years due to the decoupling of natural 

gas and oil prices and corresponding decrease in natural gas pri-

ces; however, the foreseeable trend points towards greater com-

petitiveness of PRE-FER with the increase in fossil-fuels prices. 

It should also be noted that the average cost of PRE-FER is more 

stable throughout the years, showing its absorbing effect against 

market volatility.

Furthermore, the development of PRE-FER has benefits in terms of 

avoided costs with the importing of fossil-fuels (natural gas and coal) 

and CO
2
, which is translated in approximately €M 2,450 in the 2005-

2010 period (€M 400/year). Adding to these benefits, there are other 

positive external factors, such as contribution to job creation, security 

of supply and diversification of primary energy sources.

Finally, it should be pointed out that under the terms of Decree-law 

90/2006, the cost difference between PRE and PRO’s reference value 

is allocated according to voltage level, and proportional to the number 

of consumers connected to each voltage level. As result, this differen-

ce is mainly supported by Normal Low Voltage consumers, i.e. hou-

seholds and small industrial and commercial consumers. 

7Assessment of costs and benefits of electricity production from renewable energy sources
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Future Outlook

The study considered three different scenarios of PRE-FER contri-

bution for the 2011-2030 period, depending on the year of execu-

tion of the Iberian NREAP (National Renewable Energy Action Plans): 

Scenario A, with lower penetration of renewable energy, estimates a 

delay of ten years in the implementation of both NREAP (completion 

in 2030); scenario B, estimates a delay of five years (completion in 

2025); and scenario C, with larger renewables penetration, corres-

ponds to the completion of both NREAP in 2020, as foreseen in the 

documents provided to the European Commission.

In line with what was done for the analysis of the past period, the 

evaluation of the cost differential between PRE-FER and PRO genera-

tion requires a number of adjustments in the 2011-2030 period. All 

adjustments described for the 2005-2010 period are maintained, 

except for the revenues resulting from the sale of CO
2
 licenses of 

electricity production, which are reintegrated in the system as an 

amount to deduct to PRE-FER, under the terms provided in Directive 

2009/29/CE of EU-ETS (EU Emissions Trading Scheme).

From an economic perspective, in scenarios A and B, PRE-FER shows  

an economic cost lower than PRO by € 8 to € 2/MWh,  equiva-

lent to a total annual average benefit of €M 104 to €M 24. In sce-

nario C, there is an additional economic cost of € 3/MWh, or  

€M 73/year.

APREN – Portuguese Renewable Energy Association
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In general terms, for any of the scenarios under review, PRE-FER will 

be more competitive than PRO as from 2020. In scenarios with lower 

renewable penetration, we see a convergence period up to 2015 and 

a cost inversion between 2015 and 2020, when PRE-FER will become 

cheaper than PRO. From 2020 onwards, PRE-FER distances itself cle-

arly from PRO which continues to rise. The difference between PRE-

FER and PRO is not so clear in scenario C and costs of both forms of 

generation remain aligned until 2030.

Cost evolution results from the combination of various factors. A lar-

ger penetration of PRE-FER leads simultaneously to a decrease in the 

cost of PRO, resulting from the merit order effect, and to an increase 

in PRE cost, deriving from the larger weight of technologies with 

higher tariffs and an increase in back-up costs.

9

APREN – Portuguese Renewable Energy Association

Assessment of costs and benefits of electricity production from renewable energy sources



APREN – Portuguese Renewable Energy Association

10 Assessment of costs and benefits of electricity production from renewable energy sources

The results of the scenarios under review are influen-

ced by the mix of renewable energy sources considered, 

which bears in mind the difference in maturity and costs 

of the different technologies. The cost of wind power ge-

neration and Small Hydro Power Plants (SHP) generation will 

be lower than PRO’s as from 2014 for any of the scenarios re-

viewed, corresponding to average annual savings of € 20/MWh to 

€ 12/MWh in the wind power case and € 14/MWh and € 4/MWh in 

the SHPs case. Conversely, photovoltaic solar energy and biomass have 

a higher cost as compared to PRO, regardless of the scenario considered.

40

60

80

100

120

140

160

renewable 
co-generation

Pro

Biomass

2030202520202015

Wind

Photovoltaics

Municipal Solid 
Waste (MSW)
ShP

eVolutIon of the econoMIc unItAry generAtIon coSt By reneWABle Source – ScenArIo B [€/MWh]

>

>

APREN – Portuguese Renewable Energy Association



Assessment of costs and benefits of electricity production from renewable energy sources 11

APREN – Portuguese Renewable Energy Association

The outlook must also take into account the costs avoided by PRE-

FER in terms of savings in imports of fossil-fuels and purchase of 

CO
2
 licenses. These benefits are increasingly significant, reaching 

approximately €M 32,000 in 2011-2030 in cumulative terms, i.e. an 

average of €M 1,500 per year, in scenario B.

To assess the sensitivity of the results obtained to certain changes in 

assumptions, two alternative scenarios were drawn up: stagnation 

of PRE-FER and larger increase in fossil-fuels prices.

In the short term, no advantage is foreseen in a scenario of PRE-FER 

stagnation against scenarios with larger penetration of renewable 

electricity, since the stagnation scenario shows savings in terms of 

total generation cost of less than 2%, but involves the loss of all 

benefits associated to the sector’s development. Moreover, from 

2025 onwards, all scenarios analysed show lower annual costs as 

compared to a stagnation scenario. In a scenario of an increase in 

fossil-fuels prices, all scenarios show a consolidated annual average 

generation costs below the stagnation scenario costs. 

11Assessment of costs and benefits of electricity production from renewable energy sources
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Tariff Policy Suggestions

This study strengthens the need for increased transparency 

in the presentation of the different items that make up the 

electricity tariff, in line with what was already presented in 

a petition by DECO (Portuguese Consumer’s Defense Asso-

ciation) started in November 2010, submitted to Parliament 

in March 2011 and mentioned in the New Tariff Regulation 

published in August 2011. This will require the using of me-

thodologies providing a fair and direct analysis of the diffe-

rent costs of electricity generation.

First of all, adjustments to the methodology for calculating 

the cost differential between PRE-FER and PRO must be 

made viewing an adjusted analysis of generation costs that 

includes the costs and benefits of the two types of electri-

city generation.

The current tariff structure has a distorted view of ener-

gy costs, as it does not reflect all the costs of PRO, namely 

costs with CAE and CMEC, which are contractualized ge-

neration costs of the PRO. These costs should be withdra-

wn from the tariff item General Economic Interest’s Costs 

(CIEG) and should be included in Energy Costs, thus limiting 

the increase experienced in these so called “energy policy 

costs” that have no correspondence with the evolution of 

PRE-FER. Following the adjustment in the cost of energy, 

the weight of CIEG on the tariff falls from 41% to 15% in the 

structure estimated for 2011.

On the other hand, the PRE-FER differential is over estima-

ted. The re-integration in the system of revenues from the 

sale of CO
2
 licenses as cost to deduct to PRE-FER is also a re-

levant issue, and is even considered in the EU-ETS Directive. 

In the adjusted view, which reflects the differential between 

PRO and PRE-FER adjusted generation unitary costs accor-

ding to the methodology proposed in this study, the weight of 

PRE-FER differential in the tariff decreases from 14% to 8%.

APREN – Portuguese Renewable Energy Association
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Along with changes in the methodology to determine the differential, 

the information on tariffs should be presented more clearly in order to 

prevent reading distortions. The amount of the PRE differential should 

separate the renewable component; PRE-FER, from the non renewa-

ble component; PRE-NFER (fossil co-generation). Besides, this diffe-

rential should be individualized from the CIEG since it is sufficiently 

important, thus avoiding incorrect associations. We also suggest the 

replacement of the term “over cost” by “cost differential”, since it may 

be positive or negative.

The origin of the tariff deficit should also be more detailed so that it 

remains clear that it does not derive from a deviation in the predicted 

cost of PRE-FER, but from an increase above the estimates in fossil-

fuels prices. Moreover, in 2010, only 15% of the tariff deficit is alloca-

ted to PRE-FER and this amount does not stem from an unexpected 

deviation in this type of generation, but from a one-off decision of 

not including in the tariffs the differential of PRE in 2009, conversely 

to common practice. This cost should thus be allocated to the energy 

cost of the Commercializer of Last Resource (CUR) instead of to PRE.
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•	The current incentive scheme to PRE-FER is competitive, as com-

pared to other European countries, and the technology with larger 

weight in the PRE-FER mix, i.e. wind generation, has the lowest 

feed-in tariff amongst the countries under review. 

•	The methodology for comparing the cost differences between 

PRE-FER and PRO is ill-adjusted, and should be adjusted to “inter-

nalize” costs and benefits relating to both types of generation, evol-

ving from the present financial view towards an economic view. 

•	From 2005 to 2010, changing to an economic view translates into 

an average decrease of € 26/MWh in the cost differential of PRE-

FER as compared to PRO, i.e. a decrease by 65% in the amount 

normally reported.

•	From an economic point of view, the PRE-FER stands out, particu-

larly in a medium/long term analysis:

-	I n the 2005-2010 period, the average cost differential of the 

PRE-FER as against the PRO is of €M 111/year. PRE-FER’s bene-

fits in terms of fossil-fuels imports and purchase of CO
2
 licenses 

account for average savings of €M 407/year. 

-	I n what concerns the 2011-2030 period, in scenario B, the ave-

rage cost differential of the PRE-FER as against the PRO corres-

ponds to average savings of €M 24/year. Additionally, PRE-FER’s 

advantages in terms of fossil-fuels imports and purchase of CO
2
 

licenses for the said scenario account for average savings of €M 

1,240/year.

•	From 2020 onwards, for any of the scenarios under review, PRE-

FER shows an economic unitary cost below PRO’s. More mature 

technologies, such as wind generation and SHP, should present al-

ready in 2014 an economic cost below PRO’s. Less mature tech-

nologies, such as solar, or those with higher related costs, such as 

biomass, continue to hold a unitary cost above PRO’s in the period 

under analysis.

•	It is evident that a scenario of stagnation of the PRE-FER will harm 

the development of the electric sector in Portugal, as savings 

in terms of total generation costs only vary by 0% to 2% accor-

ding to the scenario, but all related advantages will be lost. Against a  

background of higher fossil-fuels prices, any of the scenarios under 

review will translate into total generation costs lower than those of 

a stagnation scenario. 

 

•	The tariff structure should suffer some adjustments in order to in-

crease the transparency in the communication of PRE-FER costs and 

change the methodology to determine the differential of PRE-FER as 

against PRO which presently does not reflect the reality. The integra-

tion of CAE and CMEC in PRO costs and the re-integration of the va-

lue of CO
2 licenses into the system, as amount to deduct to PRE-FER 

cost, are two issues that should be acted upon in the short term.

•	Renewable energies have other advantages that were not taken 

into account in this study, but should not be ignored, namely: job 

creation; internationalization of national companies and attraction 

of foreign investment; exporting of equipment and services; increa-

se in the security of supply; decrease in national energy dependen-

ce on external sources; decrease in environmental damages asso-

ciated to the production of electricity and; regional development. 

A former study promoted by APREN carried out in 2008 foresaw 

that by 2015, the renewable energy sector would contribute with  

€M 4,120 to the National GDP and would generate 60,800 jobs.

•	The importance of the electric sector on the economy and the Por-

tuguese consumer awareness to the country’s economic situation 

requires the joint effort of the different stakeholders in the sector 

to contribute to a better clarification of the real costs and benefits 

of the various power generation technologies.

Final Remarks
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