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Abstract: Renewable energy sources policies have been playing an increasingly impor-
tant role in recent years in light of their benefi t in terms of security of supply, fi ght against 
climate change, environmental protection and perspectives on job creation. Th e exploita-
tion of local resources such as wind, solar light and biomass allows a decreased dependen-
ce from both individual energy sources as well as energy imports. Th e carbon neutral natu-
re of renewable energy plays a key role in reducing global pollution not only in terms of CO2 
emissions, but also in terms of NOx and SOx. Similarly a number of benefi ts arise in terms 
of enhancement of air quality on a local and regional level. Last but not least, the signifi cant 
research, development and deployment eff ort required is associated with substantial em-
ployment opportunities. 

For the above reasons, Governments have been aggressively promoting renewable 
energy sources with fi nancial and regulatory instruments. Th is commitment led to a 70%1 
global increase of installed RES capacity from 1990 to 2008 resulting in signifi cant CO2 emi-
ssions reduction. An exponential growth has been observed in recent years in the industria-
lized world and a similarly robust increase is expected to continue in some countries and to 
start up in others. In the EU, a target of 20% of RES generation on fi nal consumptions has 
been set for 2020. Considering the existence of this mandatory target, combined with the 
presence of a consolidated system of incentives in several countries, we can expect a con-
tinuation of the growing trend of the share of electricity production coming from renewa-
ble sources. 

Th e above public policies need to be framed in the very peculiar context of the energy 
sector and more specifi cally the production of renewable energy. Th e equilibrium of electri-
city systems is characterised by a careful management of variations in both demand and 
supply. Flexibility of generation plants may vary across technology for both RES and non 
RES sources. Th e level of intermittency of renewable energy sources may vary not only acro-
ss sources but also across geographies. As a result impacts of RES production on electricity 
systems are very diff erent depending on its penetration, the role of intermittent sources, grid 
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characteristics and degree of integration of regional markets. Th e increasing penetration of 
intermittent renewable energy may put severe strain electrical system’s ability to respond to 
variations. Th e increased RES generation has had an impact on grid system and the growth 
foreseen for the next years will necessarily require additional network development.

Rapid public policy development and the complexity of the energy sector context ha-
ve created a number of regulatory challenges. Recent experience in mature electricity mar-
kets is making it increasingly clear that in order to minimise impacts of RES on electricity 
systems, it will be necessary to manage the mix of regulatory policies in terms of producti-
on portfolio, level of regional integration, infrastructure requirements and promotion sche-
mes. Production portfolio targets must take into consideration the balance between inter-
mittent and not intermittent sources as well as supply chain dynamics. Regional integration 
conditions must ensure a basic level of interconnection, suffi  cient market liquidity and sour-
ce diversifi cation. Infrastructure management must provide appropriate levels of connecti-
on and access with the increasing support of advanced technology capabilities provided by 
the deployment of smart grids. Finally, promotion schemes must ensure suffi  cient remune-
ration to guarantee fi nancial sustainability and overcome non-economic barriers. In such 
respect the recent European Directive off ers opportunities in terms of fi nancing as well as 
eff ective tools for accelerating permitting processes and introducing greater transparency in 
accessing the grid.
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Leading the way in new renewable energy
YEAR: 2009*

EGP presence

5,668 MW

Enel Green Power

788 MW

North America

1,353 MW

Iberia

2,637 MW

Italy

68 MW

France

133 MW

Greece

667 MW

Latin America

21MW

Romania, 
Bulgaria

* Proforma data does not include large hydro and includes only Enel Green Power (incorporating also Eufer and ECvR), Enel Group 
worldwide installed capacity for Renewable Energy Sources is 33 GW including pump storage of approx. 10 GW

20,735 TWh  total EGP Energy Production 2009
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CO2 as a driver of RES Policy

Emissions 2005 27Gt

Business as Usual 62Gt

Scenario “BLUE map” 14Gt

CCS: industry and transformation (9%)

CCS: electricity generation (10%)

Nuclear (6%)

Renewable (21%)

Generation efficiency fuel switching (7%)

Fuel switching in final consumption 
(11%)
Efficiency in final electricity consumption (12%)

Efficiency in final fuel consumption (24%)
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WEO 2007 Analysis ETP 2008 Analysis

Business as Usual 42Gt

CO2 is one of the key drivers of RES Policy

The security of supply driver

Security of supply considerations are also dominant

RES
Target

EE 
Target

Coal
Hydro

GAS

Demand TWh

2005 2020

Crisis effect

RES

Nuclear
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Global renewable energy growth

Source: Enel estimates based on WEO 2009/GWEC 2008 (2008); Reference scenario WEO 2009 (2020 min); market research/McKinsey 
(2020 max); “REN 21 Renewables Global Status” Report 2009-2010.

~ € 175 Bln~1.148 GWTOTAL +79 GW~1.227 GW

2008-09 (GW) %

7,4%

~ 25Solar +8~23 56% 32%

n.r. Geothermal n.r. ~11 n.r. 9%

~ 50Wind +38 ~159 31% 16%

8,5%

~ 65Hydro +30~980 3% 2%

~ 35

~15

~10

~121

~950

~52Biomass +2~54 4% 22%

2009 (€ mld)CAGR 2009-20202009 (GW)2008 (GW)

Technology Global installed 
capacity

Global installed 
capacity

Variation in 
capacity

EGP 
PresenceInvestmentsExpected 

growth

Strong growth is expected in biomass and solar
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How much will it cost
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Technological unit cost EU RES production (TWh) v.s. incentive trends

Reduction in technological costs may be offset by 
increasing resource scarcity

How will it be paid

Source: European Commission COM (2008) 19

Different policy tools will evolve and 
complement each other

All renewables

All renewables

All renewables

Wind

Bio & Waste

Photovoltaic

Wind

Feed-in

Quota System/Green 
Certificates

Tender

Fiscal incentives/ 
investment subsidies

System adaptation

System changes
Bio & Waste

Photovoltaic



Th e challenges in renewable energy regulation 125

Where will the funds come from

Funding sources may depend on choice of policy tools:
• General public finance (R&D funding, fiscal breaks, capital 

subsidies)
• Electricity whole sale prices and tariffs (feed-in, green 

certificates
• CO2 auctions (R&D funding, capital subsidies)
• EU trading of green certificates
• Joint projects (capital subsidies)

Finding the right combination will be the real 
challenge

EU trading potential in 2020

Source: Primes MS, Forecast Documents  

The EU Commission believes there is a significant 
trading potential
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The role of the permitting black-hole

100%

77%

62%

19%
8%

Connection
request

Contract sent Contract signed Permit issued Connected

~ 40% in the permitting 
black-hole

Not everybody appears to makes it …

Note: elaborated on sample Spring 2010 Enel data, based on capacity requests

Italy – illustrative case study
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Life in the permitting black-hole
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Not the six months expected by law

Source: I-Com survey data

Italy – illustrative case study
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The challenge of the grid upgrade

Critical areas in the 
distribution network

High

Medium

Low

Null

The different development time scales between 
production plants and grid upgrades are critical

Fonte: REF, Terna, Enel Distribuzione 2010 Spring data

Residual 
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Critical bottlenecks in 
the transmission system

The dispatching challenge

March 2009
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Restrained production

… 50% of total production 
may occur during within 
only 20% of annual 
operation time …

Actual production

Smart grids may help better dispatching of wind and 
solar power characterised by high level of intermittency
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Conclusions

• Renewable Energies will play a critical role in the energy sector

• Uncertainties do exist regarding incentive programs: 
a) actual costs (increasing or decreasing)
b) combination of instruments (feed-in, quota systems, tenders or fiscal 

breaks) 
c) funding source (public finance, electricity prices, CO2 auctions, trading)

• The challenge of the permitting process should not be underestimated

• It is critical that RES penetration is supported through upgrades in the 
transmission and distribution systems (capacity increases and smart grid 
technology)
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