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REPORT 

 
First report on progress towards achieving the indicative targets for 
electricity production from renewable energy sources in Portugal - 

2002 

  

 
1. Scope 
 
Article 3(3) of Directive 2001/77/EC of the European Parliament and of the Council of 
27 September 2001 on the promotion of electricity produced from renewable energy 
sources (RES) in the internal electricity market calls on Member States to publish 
“…a report which includes an analysis of success in meeting the national indicative 
targets taking account, in particular, of climatic factors likely to affect the achievement 
of those targets and which indicates to what extent the measures taken are consistent 
with the national climate change commitment.” 
 
The principal objective of this first report, and of the others which will follow every two 
years, is to analyse the level of compliance with the targets set for Portugal in the report 
“Indicative Targets for Electricity Production from Renewable Energy Sources in 
Portugal (2002 - 2012)”, published under Article 3(2) of the same Directive and 
submitted to the Commission in January 2003. 
 
This report analyses the data on electricity production from RES in 2002 and compares 
them with the forecasts published in the other report mentioned in the previous 
paragraph and with the data available on gross electricity consumption in the same year. 
It also seeks to give reasons for any differences between the real values and the annual 
targets set. 
 
Particular emphasis is also placed to the relation between the objectives set in the 
national climate change plan and those pursued by the Directive. 
Two more separate chapters are also included, one on guarantees of origin of electricity 
produced from renewable energy sources, the other on the measures taken to remove the 
administrative and regulatory barriers to increasing electricity production from RES. 
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Portugal is now in the final stages of incorporating Directive 2001/77/EC into its 
national legislation. 
 
 
2. Progress towards achieving the indicative targets 
 
2.1 Forecasts for electricity production from RES 
 
The report “Indicative Targets for Electricity Production from Renewable Energy 
Sources in Portugal (2002 - 2012)” gave estimates of production and installed capacity 
in power plants producing electricity from RES. The forecasts for 2002 were as follows: 
 
Forecast installed capacity in power plants producing electricity from RES in 2002 

(MW) 
Hydro  

(>10 MW) 

Hydro 

 (≤10 MW) 

Wind Biomass + 

Biogas 

Solid urban 

wastes 
Photovoltaic Wave Cogeneration  

with biomass 
(1) 

TOTAL 

4209 235 200 20 66 1 2 n/a 4736 
Note: (1) The total installed cogeneration capacity forecast in 2010 was 1700 MW. It was not possible to provide the breakdown 
between biomass and fossil fuels. The production figures set out in the table below assume a share of around 25% for biomass in 
total production from cogeneration. 

 
Forecast production in power plants producing electricity from RES in 2002 

(GWh) 
Hydro  

 (>10 MW) 

Hydro  

 (≤10 MW) 

Wind Biomass + 

Biogas 

Solid urban 

wastes 
Photovoltaic Wave Cogeneration  

with biomass 
 (1) 

TOTAL 

13 591 797 383 35 450 1 2 1246 16 505 
 
Attention must be drawn to the fact that the forecasts in “Indicative Targets for 
Electricity Production from Renewable Energy Sources in Portugal (2002 - 2012)” do 
not include installed capacity and electricity production in the autonomous regions of 
Madeira and the Azores. The real figures for 2002 include these two autonomous 
regions, however. 
 
 
2.2 Statistics on electricity production from RES 
 
The electricity production figures for 2002 in many ways mirror the forecasts made in 
the first national report, as illustrated below: 
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Installed capacity in power plants producing electricity from RES in 2002 

(MW) 

Hydro  
 (>10 MW) 

Hydro  

 (≤10 MW) 

Wind Biomass + 

Biogas 

Solid urban 

wastes 
Photovoltaic Geothermal Cogeneration 

with biomass 
 

TOTAL 

4061 293 190 10 81 1.51 18 387 5041.51 

 
Electricity production in power plants from RES in 2002 

(GWh) 
Hydro  

 (>10 MW) 

Hydro  

 (≤10 MW) 

Wind Biomass + 

Biogas 

Solid 

urban 

wastes 

Photovoltaic Geothermal Cogeneration 
with biomass 

 

TOTAL 

7551 706 362 42 521 1.8 96 1169 10 448.8 

 
However, a number of differences from the forecasts for 2002 must be noted, above all 
in hydroelectricity production, especially from large-scale plants (> 10 MW). The 
production figures for this technology are well below the forecast, mainly due to the low 
precipitation over the year. 
 
As generally known, in countries with a large share of hydroelectricity production, as is 
the case in Portugal, the chances of meeting the targets set depend heavily on weather 
conditions, which are a decisive factor in the level of hydroelectricity production, 
particularly variations in rainfall, the distribution of rainfall over the year and the 
inflows of water into reservoirs. In the case of Portugal these variations have been 
significant, as can be seen from the hydraulic productivity indices (HPI) recorded since 
1997. 
 
Hydraulic productivity indices (HPI) 
 

Year 1997 1998 1999 2000 2001 2002 

HPI 1.22 1.04 0.68 1.08 1.19 0.75 

 
The indicative target set for Portugal in Directive 2001/77/EC – that 39% of gross 
electricity production in 2010 should be generated from renewable sources – was based 
on the share of production from renewable sources in 1997, when hydraulic productivity 
was 22% above average. 
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Accordingly, given the high share of electricity generated in Portugal from hydroelectric 
plants, the production figures to be measured against the targets set must correspond to 
identical hydraulic conditions, i.e. a hydraulic productivity index of 1.22. 
 
A table was therefore compiled comparing the forecasts for hydroelectric production 
with the actual production figures applying a hydraulic productivity index of 1.22. 
 
Comparison of the real values and the forecasts for 2002 
 

Installed capacity (MW) Electricity production (GWh) Technology 
Forecast Actual Difference 

(%) 
Forecast Actual Actual (with 

HPI = 1.22) 
Difference 

 (%)  
(with HPI = 1.22) 

Hydro (> 10 MW) 4209 4061 - 3.5 13 591 7551 12 283 - 9.6 

Hydro (≤ 10 MW) 235 293 24.7 797 706 1148.4 44.1 

Wind 200 190 - 5.0 383 362 362 - 5.5 

Biomass 20 10 - 100.0 35 42 42 20.0 

Solid urban wastes 66 81 22.7 450 521 521 15.8 

Photovoltaic 1 1.51 51.0 1 1.8 1.8 80.0 

Wave 2 0 -- 2 0 0 -- 

Geothermal (1) 18 -- (1) 96 96 (1) 

Cogeneration with 

biomass 

(2) 387 -- 1256 1169 1169 - 6.9 

TOTAL 4736 5041.51 6.5 16 505 10 448.8 15 623.2 - 5.3 
(1) High-enthalpy geothermal energy was not taken into account in the report “Indicative Targets for Electricity Production from 

Renewable Energy Sources in Portugal (2002 - 2012)”, since no data were included on the autonomous regions of the Azores, 
where such resources are available in conditions allowing production. 

(2) “Indicative Targets for Electricity Production from Renewable Energy Sources in Portugal (2002 - 2012)” was unable to 
provide the breakdown between biomass and fossil fuels. 

 
In practice, correcting the figure for hydroelectricity production by the HPI for the base 
year in the Directive (1997), the gap between the indicative target and the actual values 
for 2002 narrows from around 36.7% to 5.3%. 
 
It is interesting to compare trends in the installed capacity for the various technologies 
against the figures for previous years. 
 



 

 
 

7

Installed capacity in power plants producing electricity from RES (1997/2002) 
(MW) 

Year Hydro 
(>10 MW) 

Hydro 

 (≤ 10 MW) 

Wind Biomass Solid 
urban 
wastes 

Photovoltaic Geothermal Cogeneration 
with biomass 

TOTAL

1997 4130 245 29 10 -- 0.5 9 341 4764.5 
1998 4051 247 53 10 -- 0.7 18 341 4720.7 
1999 4035 257 57 10 81 0.9 18 350 4808.9 
2000 4036 267 83 10 81 1.2 18 350 4846.2 
2001 4049 281 125 10 81 1.3 18 350 4915.3 
2002 4061 293 190 10 81 1.5 18 387 5041.5 

          

∆% (*) - 1.67 19.6 555.2 0 -- 200.0 100.0 13.5 5.8 
(*) Difference observed between 1997 and 2002. 

 
The greatest growth in installed capacity, albeit at different levels, was observed in 
windpower and solar technologies. Both showed significant increases, taking account of 
the base from which they each started and the stage of development of the relevant 
technologies, particularly on the market. 
 
One important point to remember in this context is that the undertaking given by 
Portugal, in the form of the 39% target, was based on the assumption that work would 
continue on the plan for expansion of the electricity system, with the construction of 
new hydroelectricity plants with capacity of over 10 MW, and that other types of 
renewable capacity would increase at eight times the recent rate. As regards this second 
condition, the capacity installed each year for technologies other than large-scale 
hydroelectricity was as follows: 
 
Capacity installed each year in power plants producing electricity from RES (1997-2002) 

(MW) 
Year Hydro 

 (≤ 10 MW)

Wind Biomass Solid 
urban 
wastes 

Photovoltaic Geothermal Cogeneration 
with biomass 

TOTAL 
 

1997 - 3 11 10 0 0.1 0 6 27.1 
1998 2 24 0 0 0.1 9 0 35.1 
1999 10 4 0 81 0.3 0 9 104.3 
2000 10 26 0 0 0.2 0 0 36.2 
2001 14 42 0 0 0.2 0 0 56.2 
2002 12 65 0 0 0.2 0 37 114.2 

Average 
 (97-01) 

6.6 21.4 2.0 16.2 0.2 1.8 3.0 51.78 

Growth (1) 1.8 3.0 -- -- 1.0 -- 12.3 2.2 
(1) Annual growth rate for 2002 in relation to the average for the previous five years. 
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It can be seen that, for all these technologies, in 2002 installed capacity grew by just 2.2 
times the average rate for the previous five years (between the year of adoption of the 
Directive and the base year for setting the indicative targets). Only two of the 
technologies listed - windpower and cogeneration with biomass - made any significant 
contribution to this rate and only one of these (windpower) did so consistently. In other 
words, the target set in the Directive implies that, from now on, an average of 400 MW 
of extra capacity would have to be installed each year without counting construction of 
new hydroelectric plants with capacity of over 10 MW. 
 
2.3 Statistics on electricity consumption 

 
Final electricity consumption in Portugal in 2002 totalled 42 072 GWh. However, the 
figure for gross consumption rises to 48 006 GWh. This means that the share of 
electricity produced from RES, calculated from this indicator (which is the relevant 
figure for the purposes of compliance with Directive 2001/77/EC), was 32.5% in 2002. 
 
Electricity consumption in Portugal in 2002 

(GWh) 

Year Final 
consumption 

 

Grid losses 
 

Own 
consumption 

by power 
plants 

 

Pumping for 
hydroelectricity 

Gross 
consumption 

Production from 
renewable sources 

corresponding to 39% 
of gross consumption 

2002 42 072 3547 1717 670 48 006 (*) 18 722.3 

(*) Provisional figure. 

 
To meet the target set in the Directive, 18 722.3 GWh would have had to have been 
produced from renewable sources in 2002. The actual value, corrected for an HPI of 
1.22, was 15 623.2 GWh, a shortfall of around 3 000 GWh. 
 
Another relevant indicator is the gross consumption trend in Portugal. 
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Electricity consumption trend in Portugal (1997/2002) 
(GWh) 

Year Final 
consumption

 

Grid losses 
 

Own 
consumption by 

power plants 
 

Pumping for 
hydroelectricity

Gross 
consumption 

Variation in gross  
consumption 

(%)  

1997 32 439 3216 1350 100 37 105 
1998 34 412 3239 1505 101 39 257 
1999 36 741 3659 1535 491 42 426 
2000 38 939 3648 1549 558 44 694 
2001 40 541 4056 1665 485 46 747 
2002 42 072 3547 1717 670 48 006 

5.8 

8.1 

5.3 

4.6 

2.7 

 
Leaving aside 1998 (when EXPO 98 was held in Lisbon), the values observed for the 
year-on-year variation in consumption confirm a downward trend in growth in 
electricity consumption, which is the fruit of the steadily increasing awareness in 
Portuguese society of the need to take measures to make rational use of energy. 
 
This mainstreaming of the concept of rational use of energy is the result of a variety of 
measures taken to promote demand management in connection with use of electricity, 
by means of campaigns to steer consumption without promoting any increase therein. 
 
 
3. National commitments on climate change 
 

The National Climate Change Plan (NCCP) is Portugal’s national strategy to control 
and reduce emissions of greenhouse gases, in line with the commitments given by 
Portugal under the Kyoto Protocol and on burden-sharing within the EU. 
 
The 2001 NCCP, on which public consultations were held in December 2001, provided 
the starting point for mapping out this strategy, in the form of a package of measures 
and instruments fitting into a reference scenario, based on the following principles: 
 

• adoption of a positive, constructive national response to the commitments given 
by Portugal to reduce emissions of greenhouse gases, by promoting an 
integrated package of measures which safeguards and reinforces other 
environmental and sectoral objectives and the competitiveness of the Portuguese 
economy; 

 
• application of the polluter/user pays principle; 
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• involvement of industry and stakeholders in the nation’s efforts to reduce 

emissions of greenhouse gases. 
 
According to the estimates of the results of the reference scenario, Portugal will have to 
endeavour to cut its emissions by the equivalent of between 13 and 16.5 t of CO2 by 
2012. 
 
The principal measures advocated in the NCCP for the electricity production sub-sector 
within the energy supply sector with a view to achieving the abovementioned objectives 
using RES are: 
 

• production of 39% of gross electricity consumption from RES in 2010; 
 

• investment in new (large-scale) hydroelectric plants plus upgrading, to add extra 
capacity totalling between 410 MW and 1250 MW; 

 
• investment in other power stations fuelled by RES, to add extra capacity 

totalling between 3440 MW and 3680 MW, most of it contributed by windpower 
(around 90% of capacity to be installed and 75% of the electricity production). 

 
Application of these measures offers the prospect of reducing emissions of greenhouse 
gases in the electricity production sector from between 23.1 t (high scenario) and 21.5 t 
(low scenario) to between 19.6 t and 18.5 t by 2010, i.e. a reduction equivalent to 
between 3.5 and 2.9 t of CO2. 
 
Resolution No 63/2003, adopted by the Portuguese Council of Ministers on 28 April 
2003, approving the guidelines for Portugal’s national energy policy backed up the 
efforts to promote hydroelectricity and to provide incentives for use of renewable 
sources, with targets of installed capacity of 3750 MW of windpower, 5000 MW of 
large-scale hydroelectric potential and around 930 MW of capacity from other 
renewable resources by 2010. 
 
The same resolution also approved a series of measures in addition to the NCCP, 
notably the following action in the energy supply sector: 
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Measures in addition to the NCPP 
 
 

Measure 
Potential 
reduction 
(t CO2 eq.) 

Energy efficiency in the electricity production sector: Reduction of 
transmission and distribution losses. 

 
0.17 – 0.18 

Application of a demand management programme: Setting an electricity-
saving target of 1700 GWh and limiting the growth in electricity 
consumption. 

 
0.18 – 0.34 

Increasing electricity production from windpower: 
Installation of capacity of between 4000 and 5000 MW by 2010. 

0.69 – 1.08 
 

 
 
4. Measures to ensure that the guarantee system is reliable 
 

Article 5(5) of Directive 2001/77/EC stipulates that this report should outline the 
measures taken by the Member States, or by the competent bodies designated by them, 
to ensure that guarantees of origin are reliable. 
 

The situation in Portugal in this area is as follows: 
 

The Portuguese Government designated Rede Eléctrica Nacional, S.A. (REN), the 
concession-holder for the national electricity transmission grid, as the body responsible 
for issuing guarantees of origin, without prejudice to the possibility of designating other 
bodies which meet the conditions for this purpose. 
 

REN was chosen for three reasons. First, it is independent of generation and distribution 
activities, as required by the Directive. Second, because it was considered to meet the 
technical conditions necessary for unequivocal identification of the origin of electricity 
generated within the national electricity system. Third, because of the role which it 
already plays in the RECS. 
 
The designation, functions and powers of the body issuing guarantees of origin and its 
obligations will be laid down in the legislation implementing Directive 2001/77/EC, 
which calls for submission, within one month of the entry into force of the legislation, 
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of a “Manual of Procedures” governing operation of the body to the Directorate-General 
for Energy for approval. 
 
Future functions of this body which are of particular relevance for the purposes of 
ensuring that the guarantee of origin system is reliable include promotion, via bodies 
recognised as suitable, of audits and monitoring of production plants and equipment and 
of energy-metering equipment, in line with the “Manual of Procedures” of the body 
issuing guarantees of origin. 
 
There are also plans for the measures implementing Directive 2001/77/EC to impose an 
obligation on producers of electricity from RES to acquire and install telemetry 
equipment, in line with the technical specifications set out in the “Telemetry Guide” 
provided for in Article 103 of the regulations on commercial relations of the Energy 
Services Regulatory Authority, as published in the Portuguese Official Gazette (Diário 
da República, Series II, of 14 May 2003). 
 
 
5. Action to remove administrative and regulatory barriers to increasing 

electricity production from RES 
 
As required by Article 6 of Directive 2001/77/EC, the existing legislative and regulatory 
framework with regard to authorisation procedures or the other procedures laid down in 
Article 4 of Directive 96/92/EC, which are applicable to plants producing electricity 
from RES, were evaluated. 
 
The existing framework consists of: 
 

• Order No 764/2002 of 1 July 2002 – establishing the tariff for low-voltage 
electricity production facilities licensed under the terms of Decree-Law No 
68/2002; 

• Decree-Law No 97/2002 of 12 April 2002 – setting up the Energy Services 
Regulatory Authority and approving its articles of association; 

• Decree-Law No 68/2002 of 25 March 2002 – regulating low-voltage electricity 
production activities; 

• Order No 295/2002 of 19 March 2002 – regulating the procedure for obtaining 
electricity production licences for small hydroelectric power plants; 

• Order No 60/2002 of 15 January 2002 – approving the selling tariff for 
electricity produced by facilities for co-generation from primary energy plus, 
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each year, more than 50% renewable resources or industrial, agricultural or 
urban waste, irrespective of installed power; 

• Decree-Law No 339-C/2001 of 29 December 2001 – amending Decree-Law 
No 168/99 of 18 May 1999 revising the rules applicable to payment for 
electricity production, under the “special production” scheme for the 
independent electricity system; 

• Decree-Law No 313/2001 of 10 December 2001 – amending Decree-Law No 
538/99 of 13 December 1999 revising the regulations on operating conditions 
and tariffs for combined heat and power production; 

• Decree-Law No 312/2001 of 10 December 2001 – defining the new 
management arrangements for reception capacity, on the public service 
electricity grids, for electricity produced by power plants in the independent 
electricity system; 

• Decree-Law No 538/1999 of 13 December 1999 – reviewing the rules for co-
generation activities; 

• Decree-Law No 168/1999 of 18 May 1999 – reviewing the rules applicable to 
activities, in the independent electricity system, for electricity production from 
renewable resources or from industrial, agricultural or urban waste; 

• Decree-Law No 313/1995 of 24 November 1995 – establishing, for the 
independent electricity system, the legal framework for electricity production by 
hydroelectric power plants of up to 10 MVA and for electricity production from 
renewable energy sources; 

• Decree-Law No 189/88 of 27 May 1988 – establishing the rules applicable to 
electricity production by independent producers from renewable energy sources 
and co-generation. 

 
Considering the need to strike a balance between the objectives set in the Directive and 
the need to guarantee continued network reliability and safety, Portugal considers the 
existing legislative and regulatory framework adequate, particularly in terms of its 
capacity for: 
 

• reducing the regulatory and non-regulatory barriers to increasing electricity 
production from RES; 

 
• streamlining and expediting procedures at the appropriate administrative level; 

and 
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• ensuring that the rules are objective, transparent and non-discriminatory, and 
take full account of the particularities of the various RES technologies. 

 

 

6. Conclusions 
 
As regards achievement of the indicative target in Directive 2001/77/EC, although it is 
very early to draw conclusions, a high degree of convergence can be seen between the 
forecasts and the results achieved in 2002. Only two technologies installed less capacity 
than expected, namely biomass and, above all, wavepower, an emerging technology in 
which Portugal has been playing a leading role, given the extremely favourable 
conditions for developing it in this country. 
 
As expected, precipitation has an enormous effect on the results obtained from 
hydroelectricity production. For this reason, the HPI for the base year (1997) will be 
taken as the reference value. In Portugal rainfall is, beyond doubt, the climatic factor 
with the greatest impact on electricity production from RES. 
One important finding is the steady decline in gross electricity consumption in recent 
years. 
 
The strategy to control and reduce emissions of greenhouse gases mapped out in the 
2001 version of the NCCP, which has been revised and is now open to public 
consultation, includes a large-scale contribution from the electricity production sector, 
especially in terms of the supply of electricity generated from RES. The objectives set 
for this sector necessarily match those in the Directive and, where appropriate, in the 
additional measures designed to comply with the Kyoto Protocol, which are even more 
ambitious than the Directive. 
 
Introduction of the guarantee of origin system is now in the final stages, with a body 
ready to issue guarantees of origin. The measures implementing Directive 2001/77/EC 
will put this on a more formal footing and will be followed in due course by the 
“Manual of Procedures” of the body issuing such guarantees. 
 
Assessment of the current legislative framework for the electricity sector confirmed that 
an adequate framework exists for the grid access issues covered by Article 7 of 
Directive 2001/77/EC, without prejudice to the possibility of making a few adjustments 
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in the future, particularly with the expected increase in electricity supplies from 
windpower plants. 
 
 
 
 
 
Lisbon, 13 November 2003 
 
 


