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Sources of Information 

The information in this appendix is based on:

· Third National Communication to the UNFCCC, 2003.

· Ministry for the Environment, Physical Planning and Public Works, Climate Change:  Emissions projections, policies and measures, National Observatory of Athens, February 2004

Quality and Transparency of Reporting

The evaluation of the quality and transparency of reporting is based on the information provided in the February 2004 report on emissions projections, policies and measures.  

Table 1: Information Provided on Policies and Measures

	Information provided
	Level provided
	Comments



	Policy names
	Some
	Detailed policy names not always provided

	Objectives of policies
	Yes
	

	Which greenhouse gases?
	All
	

	Status of Implementation
	+++
	Policies clearly identified as implemented, adopted or planned

	Implementation body specified
	+++
	

	Quantitative assessment of implementation
	+++
	The effect of policies is quantified

	Interaction with other P&Ms discussed
	-
	No information on interaction with other policies


+, ++, +++ level of information available increases as the number of + signs increases

The February 2004 report on projections and policies and measures presents a with measures projection and also contains quantification on the effect of additional policies and measures.  Less detail on policies and measures is provided in this report than in the 3NC.

Table 2: Information provided on Projections

	Category of Information 


	Level of Information Provided
	Comments

	Scenarios considered
	++
	With measures projection presented & quantification of additional measures 

	Expressed relative to inventory for previous years 
	Not stated
	

	Starting year
	2000
	First year for which projections are given

	Split of projections
	+++ (WM)

+ (WAM)
	Most detail given for with measures projection

	Presentation of results
	+++
	Results are clearly presented

	Description of model (level of detail, approach and assumptions)
	++
	Good overview of model used for energy sector, including strengths & weaknesses.  Less detail for other sectors.

	Discussion of uncertainty
	-
	No discussion of uncertainty

	Details of parameters and assumptions
	++
	Parameters and assumptions provided for with measures scenario


+, ++, +++ level of information available increases as the number of + signs increases

Assessment of Policies and Measures

The February 2004 updates the information presented in the 3NC on the effects of both implemented/adopted and planned policies and measures.  

Table 3: Summary of the Effect of Policies and Measures Included in the Projections (MtCO2)

	
	With measures
	With additional measures*

	Energy supply
	14.0
	7.6

	Industry
	2.8
	0.6

	Domestic & Tertiary
	2.1
	3.8

	Transport
	0.4
	0.9

	Industrial processes
	
	4.7

	Waste
	5.9
	0.1

	Agriculture
	
	0.1

	Total
	25.2
	17.7


*The figure presented here for the effect of additional policies and measures does not take account of interactions between them.  
Table 4: Detailed Information on Polices and Measures

	Sector
	Name
	Objective
	GHG affected
	Type of instrument
	Status
	Implementing entity
	Estimate of savings (MtCO2)
	CCPM

	
	
	
	
	
	
	
	2010
	2020
	

	Implemented and adopted policies and measures (in the with measures projection)

	Energy supply
	Promotion of natural gas
	
	
	
	
	
	15.1
	
	

	
	Operational Programme for Energy (OPE)
	Support for natural gas power plants
	CO2
	Economic
	Implemented
	PPC
	6.1
	
	no

	
	Law 2773/99 
	Liberalisation of electricity market
	CO2
	Economic
	Adopted
	PPC/Private
	4.4
	
	yes

	
	
	Electricity generation from industrial autoproducers using natural gas
	CO2
	Economic
	Adopted
	MD
	1.9
	
	

	
	
	Cogeneration
	CO2
	Economic
	Implemented
	MD
	0.1
	
	

	
	
	Cogeneration
	CO2
	Economic
	Adopted
	MD
	0.6
	
	

	
	OPE and Development Law 2601/98
	Natural gas in industry
	CO2
	Economic
	Implemented
	MD
	0.9
	
	no

	
	Law 2364/95 
	Tax exemptions for natural gas systems in residential/tertiary sectors
	
	
	
	
	1.1
	
	no

	
	Athens Urban Transport Association
	Purchase of CNG buses
	CO2
	Economic (public investments)
	Implemented
	MTT
	0.006
	
	no

	Energy supply
	Improvements in the conventional power generation system
	
	
	
	
	
	0.55
	
	

	
	Promotion of combined heat and power systems
	Setting up district heating system in northern Greece
	CO2
	Economic (PPC investments)
	Implemented
	PPC
	0.025
	
	no

	
	Limitation of distribution losses
	Includes replacement of normal loss distribution transformers
	CO2
	Economic (PPC investments)
	Implemented
	PPC
	0.106
	
	no

	
	Efficiency improvements in existing lignite power stations
	Enhanced operation of cooling towers, lignite mills, turbines etc
	CO2
	Economic (PPC investments)
	Implemented
	PPC
	0.419
	
	no

	Energy supply
	Promotion of renewable energy sources
	
	
	
	
	
	3.2
	
	

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Wind energy
	CO2
	Economic, regulatory
	Implemented
	RAE/MD/Private
	0.99
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Small hydro
	CO2
	Economic
	Implemented
	RAE/MD/Private
	0.144
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Large hydro
	CO2
	Economic (PPC investments)
	Implemented
	RAE/MD/Private
	0.826
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Photovoltaics
	CO2
	Economic
	Implemented
	RAE/MD/Private
	0.003
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Biomass
	CO2
	Economic, regulatory
	Implemented
	RAE/MD/Private
	0.273
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Solar energy in residential sector
	CO2
	Economic
	Implemented
	MEPPPW
	0.951
	
	no

	
	OPE and Development Law, plus Law 2244/93 (favourable by back tariffs for RE)
	Solar energy in tertiary and energy sectors
	CO2
	Economic
	Implemented
	MEPPPW
	0.004
	
	no

	Residential & tertiary sectors
	Energy conservation
	
	
	
	
	
	0.01
	
	

	
	Presidential decrees 335/1993 and 178/1998
	Minimum standards for non-industrial boilers & refrigerators/freezers
	CO2
	Regulation
	Implemented
	
	
	
	yes

	
	Presidential decree 180/1994
	Energy labelling
	CO2
	Information
	Implemented
	
	
	
	yes

	
	Promotion of CFLs
	Replacement of incandescent lamps
	CO2
	Economic
	Implemented
	MD
	0.011
	
	no

	Transport
	Interventions in vehicles
	
	
	
	
	
	0.4
	
	

	
	ACEA agreement
	Improve fuel efficiency of new cars
	CO2
	Voluntary agreement
	Implemented
	MTT
	0.396
	
	yes

	
	Law establishing private Centres for Technical Control
	Regular vehicle inspections
	CO2
	Regulation
	Implemented
	
	
	
	no

	
	Exhaust control card
	Exhaust emission inspections
	CO2
	Regulation
	Implemented
	
	
	
	no

	
	Law 1682/99
	Differentiated vehicle taxation according to pollution control technology
	CO2
	Regulation
	Implemented
	
	
	
	no

	Transport
	Interventions in transport system
	Enhancement of infrastructure
	CO2
	
	
	
	
	
	no

	
	Interventions in public transport
	New metro lines, improved efficiency of buses, priority lanes for buses
	CO2
	
	
	
	
	
	no

	Waste
	Waste management
	
	
	
	
	
	5.9
	
	

	
	
	Landfill Directive
	CH4
	Regulatory
	Adopted
	MEPPPW
	5.9
	
	yes


Planned policies and measures
	Energy supply
	Further promotion of natural gas
	Operation of gas plants as baseload, expansion of natural gas use in demand sectors
	CO2
	Economic, regulatory
	Planned
	MD/RAE/PPC/MEPWPP/MTT
	3.4
	
	no

	
	Further promotion of renewable energy sources
	Covers wind, small hydro, PV, geothermal, biomass, biofuels, solar
	CO2
	Economic, regulatory
	Planned
	MD/RAE/private/MTT/MEPWPP
	6.4
	
	no

	Industry
	Energy conservation
	Both thermal & electricity
	CO2
	Economic, regulatory
	Planned
	MD
	0.3
	
	no

	Residential/tertiary
	Energy conservation
	Thermal improvements in buildings. Promotion of RES.  Promotion of energy efficiency appliances.  Further penetration of gas.  Other energy conservation
	CO2
	Economic, regulatory
	Planned
	MEWPP/MD
	2.3
	
	no

	Transport
	Various
	Energy efficiency improvements (by 2%) in vehicles.  Fuel switching.  Transport management including improvements in public transport
	CO2
	Regulatory, economic (public investments)
	Planned
	MTT
	0.6
	
	no

	Waste
	Waste management
	Flaring of landfill gas
	CH4
	Regulatory, economic (public investments)
	Planned
	MEPWPP
	0.1
	
	no

	Industrial processes
	Various
	Restructure chemical industry & recover f-gases from discarded equipment
	HFCs
	Voluntary agreement, regulatory
	MD
	MD
	4.7
	
	no

	Agriculture
	New practices
	Manure management systems & organic farming
	CH4, N2O
	Economic, regulatory
	Planned
	MA
	0.1
	
	no


Evaluation of Projections

Table 5: Summary of projections by gas in 2010 (MtCO2)

	
	Base year*
	with measures
	with additional measures

	Carbon dioxide
	84.3
	122.5
	

	Carbon dioxide (excl. sinks)
	82.7
	120.5
	

	Methane
	9.0
	8.8
	

	Nitrous oxide
	14.1
	14.9
	

	HFCs
	3.4
	7.2
	

	PFCs
	0.1
	0.1
	

	SF6
	0.0
	0.0
	

	Total (excl. sinks)
	109.3
	151.4
	133.7

	Total (incl. sinks)
	110.9
	153.4
	135.7

	% change relative to base year (excl. sinks)
	
	38.6%
	22.4%

	% change relative to base year (incl. sinks)
	
	38.4%
	22.4%


*base year for F-gases is 1995

With currently implemented and adopted policies and measures, the with measures scenario shows that greenhouse emissions increase will be almost 39 % above base year levels in 2010.  The effect of planned policies is to limit this increase to just over 22 %, which is slightly lower than the commitment of Greece under the EU burden sharing agreement (25%).

Table 6: Summary of projections by sector in 2010 (MtCO2)
	6 GHGs
	Base year (MtCO2)
	With measures (MtCO2)
	% change relative to 1990 (with measures)
	with additional measures (MtCO2)
	% change relative 1990 (additional measures)

	Energy (total)
	81.0
	119.6
	47.6%
	106.7
	31.7%

	Energy supply
	44.0
	62.7
	
	
	

	Industry
	12.5
	15.6
	
	
	

	Domestic 
	5.1
	9.0
	
	
	

	Commerce
	0.6
	1.4
	
	
	

	Agriculture
	3.2
	3.3
	
	
	

	Transport
	15.6
	27.5
	
	
	

	Industrial processes
	10.5
	15.8
	50.0%
	11.1
	5.3%

	Waste
	4.2
	3.4
	-17.8%
	3.3
	-20.2%

	Agriculture
	13.6
	12.6
	-7.0%
	12.5
	-7.8%

	Sinks
	1.6
	2.0
	26.3%
	2.0
	26.3%

	Total (without sinks)
	109.3
	151.4
	38.6%
	133.7
	22.4%

	Total  (with sinks)
	110.9
	153.4
	38.4%
	135.7
	22.4%


Table 7: Assessment of the Target

	
	Excl. sinks
	Incl. sinks

	
	MtCO2 equiv.
	% of 1990 level (six gas basket)
	MtCO2 equiv.
	% of 1990 level (six gas basket)

	Base year (from projections)
	109.3
	100.0
	110.9
	100.0

	Commitment
	136.6
	125.0
	138.6
	125.0

	With existing P&Ms
	151.4
	138.6
	153.4
	138.4

	Gap (-ve means no gap)
	14.8
	13.6
	14.8
	13.4

	Effect of additional P&Ms
	17.7
	16.2
	17.7
	16.0

	Remaining gap (-ve means no gap)
	-2.9
	-2.6
	-2.9
	-2.6


Description of Modelling ApproacH

The energy sector in Greece is modelled using the Energy and Power Evaluation Program (ENPEP), developed by Argonne National Laboratory.  The model contains a set of analytical tools for use in integrated energy/electricity system planning and the quantification of environmental burdens. Its basic module (BALANCE) is used to trace the flow of energy throughout the entire energy system from resource extraction, through processing and conversion, to meet demands for useful energy (e.g. heating, transportation, electrical appliances) and employs a market-based simulation approach to project future energy supply/demand balances.

The ENPEP model uses a non-linear, equilibrium approach to determine the energy supply demand balance.  A fundamental assumption of the model is that producers and consumers both respond to changes in price.  For all energy supply forms and energy uses ENPEP finds a set of equilibria (given by a set prices and quantities) that satisfy all relevant equations and restrictions. 

The data that are necessary to calibrate the model for a base year as well as to project the future energy needs are:

· Macro-economic data that correspond to demographic national accounts, sectoral activity and income variables.

· Structure of energy consumption in the base year and structure of activity variables (production, dwellings, passenger-kilometres, etc.).

· Technical-economic data for technologies and sub-sectors (e.g. capital cost, unit efficiency, variable costs, lifetime, etc.).

The Greek Energy system is presented in ENPEP model by sub-systems and sectors, which

covers the main economic and energy activities; including energy supply, energy conversion and final demand. 

The strength of the approach is that it allows for a comprehensive assessment of the various interactions between the different sectors of the energy system. The market-based equilibrium together with the detailed technical description of the energy sectors and uses enables the realistic representation of the energy system as well as the modelling of different policy instruments. However, the solution obtained is closely related to the level of detail of the developed energy network. The main limitations of the model are that useful energy demand is not endogenously adjusted to changes of prices and market simulation parameters are set exogenously.

Greenhouse gases emissions in the non-energy sectors are calculated using simplified spreadsheet models that calculate emissions based on activity data, emission factors and sector specific assumptions about the growth of activities and the degree of emissions control.

In estimating the growth factor, time-series analysis and/or regression analysis using an appropriate determinant parameter of the available activity data is used. Potential determinant parameters include population; value added, product output, etc.  The control factor accounts for changes in emission factors. In determining the future year emission factor, three basic parameters must be quantified: regulation control, rule effectiveness, and rule penetration.  Regulation control is the level of reduction expected by assuming a fully complied measure. Rule effectiveness accounts for the level of expected compliance with the regulation.  Rule penetration indicates the fraction of emissions within a source category, which are subject to the regulation, accounting for possible exemptions. These parameters are quantified by experts' assessments in close consultation with the responsible governmental departments. 

The main drawback of this analysis is that the models do not take into account any overlaps or synergies between sectors or policy areas.  In addition, the extrapolation of historical relationships overlooks the effects of faster technological advance.

Parameters used in the with measures scenario are given in the Table below. 

Modelling parameters

	Parameter
	1990
	1995
	2000
	2000-2005
	2005-2010
	2010-2015
	2015-2020

	Population (M)
	10.2
	10.5
	10.9
	0.6%
	0.4%
	0.3%
	0.2%

	Household size
	3.2
	3.1
	3
	-0.7%
	-0.8%
	-0.8%
	-0.8%

	GDP (bn Euro 2000)
	75.1
	79.9
	94.6
	3.9%
	3.4%
	3.0%
	2.9%

	International fuel prices
	
	
	
	
	
	
	

	Coal ($90/t)
	51.3
	40.6
	28.5
	31.2
	
	
	

	Oil ($90/bbl)
	22.2
	17.2
	22.8
	-4.8%
	0.0%
	1.8%
	1.7%

	Natural gas ($90/toe)
	119.1
	92.5
	90.1
	-4.8%
	0.0%
	1.8%
	1.7%

	Transport activity
	
	
	
	
	
	
	

	Passenger transport (bn pkm)
	83.6
	100.6
	118.1
	3.3%
	3.0%
	2.6%
	2.3%

	Goods transport (bn tkm)
	18.1
	22.6
	26
	2.6%
	2.5%
	2.2%
	2.0%


Country Conclusions

The February 2004 report on projections, policies and measures from Greece has provided comprehensive information in most of the areas necessary for evaluation under the Monitoring Mechanism.  The information is presented in a similar way to the 3NC and is clearly set out, with good use of tables.  One area that could be improved further is in the reporting of the with additional measures projection, which unlike the 3 NC is not provided as a separate projection, but rather has to be derived from the aggregated effect of a set of additional policies and measures.   Since these policies and measures have been quantified separately without taking into account any interaction between them, it is likely that the aggregated effect will be less than the sum of the individual measures, but there is no information presented on the size of this effect. 

The new projections show that with existing policies and measures, emissions will be almost 39 % higher in 2010 than in the base year, compared to the target of a 25 % increase.  While planned policies and measures have been identified to meet (and perhaps exceed) the gap, it will be important for both the existing and new policies to deliver the expected savings if Greece is to meet its commitment under the EU burden sharing agreement.
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