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Source
The standardized baseline (SB) is strongly build based on:
· Approved Small Scale (SSC) Methodology (AMS) IL, Electrification of Rural Communities Using Renewable Energy, Version 1.0, Clean Development Mechanism (CDM) Executive Board (EB) 66.
Moreover the SB builds on default factors and approaches for the determination of default factors set out in the subsequent SSC methodologies:
· AMS I.A, Electricity Generation by the User, Version 16.0, CDM EB69;
· AMS I.F, Renewable Electricity Generation for Captive Use and Mini-Grid, Version 2.0, CDM EB61.

Finally the SB was developed in line with:
· Guidelines for the Establishment of Sector-Specific Standardized Baselines, Version 2.0 CDM EB65, Annex 23;
· Guidelines for Quality Assurance and Quality Control of Data used in the Establishment of Standardized Baselines, Version 1.0, EB66, Annex 49;
· Procedure for Submission and Consideration of Standardized Baselines, Version 2.0, CDM EB68, Annex 32;
· Guidelines for the Consideration of Suppressed Demand in CDM Methodologies, Version 2.0 CDM EB68, Annex 2); and
· Guidelines on the Demonstration of Additionality of Small-Scale Project Activities, Version 9.0, CDM EB68, Annex 27.
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SECTION A: STANDARDIZED BASELINE DEVELOPED USING THE “GUIDELINES FOR THE ESTABLISHMENT OF SECTOR SPECIFIC STANDARDIZED BASELINES”
Applicability of the standardized baseline
The following information defines the SB’s applicability with respect to host country, sector, output and measure:
· Host Country
The SB ‘Electrification of Rural Communities in Ethiopia Using Renewable Energy’ is applicable to the territory of the Federal Democratic Republic of Ethiopia.
· Sector
The SB covers the sector household electricity supply to end use facilities which may include households, public buildings and/or Small, Medium and Micro Enterprises (SMME).
· Output
The outputs in terms of energy services are A) household lighting, B) other household energy services as provided by radio, fridge, fan etc., and C) energy services provided to other consumers.
· Measure
The measure to which the standardized baseline is applicable:
|X| Fuel and feedstock switch; or
|_| Switch of technology with or without change of energy source (including energy efficiency improvement); or
|_| Methane destruction; or
|_| Methane formation avoidance.

Additionality demonstration
The additionality demonstration is based on the ‘Guidelines on the Demonstration of Additionality of Small-Scale Project Activities’ (Version 9.0, CDM EB68, Annex 27). These guidelines determine that the demonstration of additionality is not required, for a positive list of technologies and project types. The additionality guidelines stipulate that rural electrification activities, are included in the positive list, if the rural electrification rate in the host country is less than 20% (CDM EB68, Annex 27, §2.d). The subsequent section therefore establishes the additionality demonstration by exploring the rural electrification rate of the Federal Democratic Republic of Ethiopia. 
The national power company called Ethiopian Electric Power Corporation (EEPCo) is responsible for generation, transmission, distribution and sales of electricity nationwide. As such EEPCo is an important data source for the determination of the electrification rate. EEPCO reports also on the electrification status which amounts to an electrification status of 48.3% (EEPCo, 2013a). The related data is presented in the table below. Still, this information refers to the electrification of villages, not to the national electrification rate (i.e. percentage of the total population having access to electricity) nor to the rural electrification rate (i.e. percentage of the rural population having access to electricity). Both, the actual electrification rate as well as the rural electrification rate are significantly lower. 
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	Fiscal Year
	Number of Electrified Towns and Villages

	2007/08
	Planned
	3,621

	
	Performed
	3,367

	2008/09
	Planned
	5,335

	
	Performed
	3,367

	2009/10
	Planned
	6,878

	
	Performed
	5,163

	2010/11
	Planned
	7,681

	
	Performed
	5,866

	2011/12
	Planned
	8,484

	
	Performed
	6,317

	Source: EEPCo, 2013a


The Global Partnership for Output-Based Aid (GPOBA) outlines, the electrification in Ethiopia is hampered by high connection costs (in average 75 USD) which can represent up to 15% of the annual household income (GPOBA, 2009). Hence, many people live in villages connected to the electricity system, but cannot afford the connection fee. It is concluded that the actual electrification rate of villages and towns may not be considered as appropriate data source for the determination of the rural electrification rate.
There is no information available on the rural electrification rate of Ethiopia. Typically rural electrification rates are significantly below the national electrification rate (comprising urban- and rural electrification rates). The World Energy Outlook (WEO) 2002 estimates the rural electrification rate for Sub-Saharan Africa at 7.5% (IEA, 2002, p403). Still, as no current data for Ethiopia is available, the national electrification rate (i.e. weighted average of urban- and rural electrification rate) was assessed in a next step, which is considered to be conservative.
The International Energy Agency (IEA) put emphasis on access to energy in its World Energy Outlook, 2011. IEA (2011, p473) provides data on people without electricity access for selected countries, noting an electrification rate of 17% for Ethiopia. As background information, IEA publishes an ‘Electricity Access Database’ (IEA, 2011b) which provides electrification rates on various African countries. This data was included in Annex I for further information and context.
Still CDM EB68, Annex 27, §2d notes that ‘the most recent available data on the electrification rates shall be used to demonstrate compliance with the 20 per cent threshold. In no case shall data be used if older than three years from the date of commencement of validation of the project activity’. Even though IEA published the electrification rates of Ethiopia in 2011, the data vintage is 2009. Consequently, the subsequent section explores most recent data from EEPCo and the Central Statistical Agency (CSA) of Ethiopia.
To assess the current electrification rate, data on the overall population, average household size and number of domestic electricity clients are assessed. The CSA reports on the total population of the country. CSA projected the population for 2012 based on the ‘National Population and Housing Census’ of 2007. The total population is estimated to 86,613,896 persons (CSA, 2012, p71). CIA’s World Fact Book estimates the population to 93,877,025 (estimate of July 2013, CIA, 2013). As the CSA’s estimate is considered as Tier 2 data, and as the projection is lower (i.e. conservative) this value is used for further analysis.
The average household (HH) size (i.e. weighted average for rural- and urban HH) was assessed in the 2007 census carried out by CSA. CSA reports an average size of 4.7 persons per HH (CSA, 2007, Table 2.6, p23). Hence it is estimated, that in 2012 Ethiopia hosts 18,428,489 HH.
Now EEPCo reports the number of clients differentiated by connections: In the fiscal year 2011-2012, there are 1,578,150 domestic clients in the Interconnected System (ICS) and 74,160 domestic clients in the Self-Contained System (SCS, both figures EEPCo, 2013b) summing up to a total of 1,652,310 domestic clients. Finally, dividing the number of domestic clients by the number of HH allows to determine the electrification rate at 8.97%. 
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	Item 
	Value
	Data Source

	Population 
	86,613,896
	CSA, 2012

	Average Household Size (persons/HH)
	4.7
	CSA, 2007

	Number of Households
	18,428,489
	Calculated

	Domestic Clients
	1,652,310
	EEPCo, 2013b

	Electrification Rate (in %)
	8.97%
	Calculated


It is concluded that, both the IEA estimate as well as the above assessment result in an electrification rate below 20%. Referring to the national electrification rate (i.e. covering rural- and urban areas) is considered as a conservative approach for the determination of the rural electrification rate. Hence, in line with CDM EB68, Annex 27, §2d, CDM projects and Programmes of Activities (PoA) applying the SB automatically qualify as being additional.
Baseline identification
Not applicable.
Baseline emission factor estimation (if applicable)
Please refer to the corresponding paragraph under Section B.
Use of the standardized baseline with an approved methodology
Please refer to the corresponding paragraph under Section B.
Validity of the standardized baseline
Please refer to the corresponding paragraph under Section B.

SECTION B: STANDARDIZED BASELINE DEVELOPED USING A METHODOLOGICAL APPROACH CONTAINED IN AN APPROVED METHODOLOGY OR TOOL
This section presents the determination of the baseline emission factor for rural electrification CDM PoAs and/or CDM projects. This is done by adapting the approach laid out in AMS I.L to the circumstances of the host country.
Applicability of the standardized baseline
The standardized baseline is applicable to any CDM PoA or CDM project located in the territory of the Federal Democratic Republic of Ethiopia.
Moreover any CDM PoA and/or CDM project applying this standardized baseline shall meet the applicability conditions of AMS I.L as set out by CDM EB66, Annex 53, § 1 - 6.
Baseline emission estimation
The standardized baseline closely follows the approach set out by AMS I.L – Electrification of Rural Communities Using Renewable Energy, Version 1[footnoteRef:1] but adopts the approach to the circumstances of Ethiopia. The methodology was developed by Pöyry Management Consulting with support from the UK Department for International Development and the World Bank. By developing the standardized baseline reference was made to several documents submitted by Pöyry to the CDM EB as well as to the replies and/or requests for amendments by the SSC Working Group (SSC WG). [1:  Please refer to AMS I.L.] 


Baseline Emission Factors as Established by AMS I.L
AMS I.L is based on three default Emission Factors (EFs) which are linked to different energy services. The exact energy services and respective emissions are not explicitly stated in AMS I.L. However, they are well documented in the background documents (Pöyry 2011 and SSC Working Group 34). The default Emissions Factors are as follows:
· For the first 55 kWh consumed by a household (HH), an EF of 6.8 tCO2/MWh is applicable (AMS I.L, Version 1, §9.a). This EF is based on electricity consumption for household lighting services (Pöyry, 2011, p11f).
· It is assumed that further electricity consumed per HH (55kWh per year up to 250kWh per year) is used for other household appliances. For this electricity consumption, a default EF of 1.3 tCO2/MWh is applicable (AMS I.L, Version 1, §9.b). This EF considers emissions related to the electricity consumption of other household appliances, such as TV, radio, fans, cell phone chargers etc. It is further assumed that the electricity consumption of other household appliances is met by a mini-grid served by a diesel generator with an installed capacity of 15-35 kW and a load factor of 50% (cp. SCC WG34, §5.iii).
· Finally, for any electricity consumption above 250 kWh/yr by households or other electricity consumers (e.g. SMMEs), a default EF of 1 tCO2/MWh is applicable (AMS I.L §9.c). This emission factor is based on the default EF for a diesel generator with an installed capacity of 35-135 kW and a load factor of 50% (cp. SSC WG34, §5.iv).
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	Baseline Emission Source
	Accumulated Electricity Consumption 
(in kWh per HH/yr)
	Emission Factor 
(in tCO2/MWh)

	HH Lighting
	 0-55 kWh
	6.8

	Other HH Appliances
	56 - 250 kWh
	1.3

	Other Consumers
	Above 250 kWh
	1

	 Source: Calculated based on AMS I.L, Version 1


Based on above, these emission factors as well as the corresponding baseline emission sources and electricity consumption classes are presented in the table at the right. Assuming that one single HH would consume 500 KWh per year, the related baseline emissions would amount to 0.878 tCO2.
The subsequent sections develop standardized baseline emission factors. These are developed following above structure (i.e. baseline emission sources and electricity consumption classes) but putting emphasis on suppressed demand (SD) for lighting technologies as well as the investigation of load factors for off-grid diesel generators.

Standardized Baseline Emission Factor for HH Lighting
Defining a Minimum Service Level. Following the methodology justification document (Pöyry 2011, p12ff), in a first step a benchmark for a Minimum Service Level (MSL, i.e. in terms of lighting services) is established. The original approach proposed by the methodology justification document was not followed due to a lack of detailed data (SSC WG34, §3.ii). This issue is picked up in below sections based on detailed data sets for Ethiopia. 
Pöyry (2011, p13) established a satisfied demand level of two Compact Fluorescent Lamps (CFLs) with a power rating of 15W. This was done in the context of the IEA’s definition of a minimum energy service level (IEA, 2010, p19). 
In a next step, the light output of 2 CFLs is discussed. Several data sources are available:
· Pöyry states (2011, p13) that ‘the lighting levels of two 15W CFLs is approximately 1,700 -1,800 lumens from the lamp’. 
· Mills (2003, p11) documents an output of 873 Lumen for a 15W CFL.
· The Ministry of Water and Energy (MoWE) conducted a HH survey for lighting appliances. The outcome is documented in a laboratory report which is not published but which was provided by MoWE. In the course of this study, the MoWE measured the lumen output of a 15W CFL produced by Philips. The output amounts to 894 Lumen. The data provided by MoWE is provided in Annex II.
· CDM AMS II.J establishes a minimum lumen output level for 15 W CFLs replacing a 75 W incandescent bulb (CDM EB73, Annex 10, §3). The minimum output amounts to 940 lumen.

The MoWE data was applied for the further analysis as it is considered as Tier 2 data and as it is considered to be conservative. Consequently, the satisfied demand level is determined at 1,788 Lumen per household.
Above specifies the lumen output. In order to determine the MSL, this value shall be combined with operating hours. AMS I.L applies a value of working 5 working hours per day (PÖYRY, 2011, p13) which is based on the ‘Universal Energy Access Case’ established in the World Energy Outlook report 2010 (IEA, 2010, p19). Consequently the MSL is determined at 3.3 million lm h per HH, per year.
 (
Conclusion.
 
MSL of
 
lighting was defined at 3,263,100 lm h per household per year.
)

Determining the Baseline Technology. The Executive Board established Guidelines on the Consideration of Suppressed Demand in CDM Methodologies (CDM EB68, Annex 2). We subsequently follow these to strengthen the applicability of SD. CDM EB68, Annex 2, §13 proposes four steps to identify the appropriate baseline technology under a suppressed demand scenario. These steps are applied based on a detailed market analysis for lighting appliances, conducted by Lighting Africa Lighting Africa, 2008. One of Lighting Africa’s focus countries is Ethiopia the current lighting practices of which are analyzed in depth, covering lighting hours, number of lighting devices per household, current lighting technologies etc. The sample size for Ethiopia was 1006.
· Step 1: Identification of Alternative Technologies. In a first step, the available lighting technologies are screened. These are: 
· Simple kerosene lamp with no cover;
· Kerosene lamp with cover;
· Pressurized Kerosene lamp;
· Firelight, and
· Candle.
· Step 2: Compliance with Local Regulations. All technologies are in compliance with local regulations.
· Step 3: Rank Technologies by Decreasing Efficiency. In this step, efficiency is defined as lumen hours (lm h) per liter of fuel consumption. The efficiencies of different technologies are presented in the table below. The following methodological approach is applied:
· Market penetration data was taken from Lighting Africa (2008, p79)[footnoteRef:2].  [2:  Please note: The survey covers flashlights (8.93%). Lighting Africa (2011, p17) states ‘that the low usage of flashlights … reflects the fact that flashlights are mainly used to light the way to the toilet outside or as a backup light and not as a main device to light the living room’. Consequently, flashlights were not included in step 1 above nor considered here. Moreover, the survey showed that 8% of the population used 'Light bulb in a socket'. As the SBL focuses on off-grid electrification, this baseline technology was removed. Finally, please note that he survey collected information on the ‘lighting technology applied last night’. There were a few persons using more than one technology. Hence survey results were normalized to 100%.] 

· For kerosene lamps with glass and kerosene lamps without cover, fuel consumption and lumen output-data was taken from Mills (2003) who tested various technologies. 
· Louineau et al. (1994) reports lower lumen output values and significantly higher fuel consumption rates[footnoteRef:3]. The efficiency results in 1,947 lm h/l. [3:  The actual values determined by Louineau et al. (1994) are provided in below table for consideration.
] 

· MoWE of Ethiopia reports the lumen output of a kerosene pressure lamp (2040 lm) as well as the fuel consumption (0.14 l/h). The efficiency was calculated at 14,447 lm h/l. This value was applied as it is more conservative compared to Louineau et al (1994) and as it is considered as Tier 2 data and hence has preference over international data (e.g. Mills, 2003).
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	Type
	Pressure Lamp
	Lamp with Simple Wick and No Cover
	Lamp with Cover
	Candles
	Firelight

	Market Penetration in Ethiopia
(in %)
	0.00%
	70.41%
	14.29%
	4.08%
	11.22%

	Fuel Type
	Kerosene
	Kerosene
	Kerosene
	Parafine Wax
	Un-/Sustainable Firewood

	Lumen Output
(in lm)
	2,040
	7.8
	45
	13
	Variable

	Fuel Consumption
(in l/hour)
	0.1412
	0.0102
	0.0297
	0.0025
	N.A.

	Efficiency
(in lm h/l)
	14,447
	767
	1,513
	4,333
	N.A.



· Step 4: Barrier Test. None of the above technologies faces barriers related to income, infrastructure, operating skills, or technological barriers.
EB68, Annex 2, §13.d proposes a penetration threshold of 5% as indication for a technological barrier. Pressure lamps are currently not being used in Ethiopia (i.e. penetration share 0%). This was confirmed by Mrs. Rekik Bekele and Dr. Martin Grunder who manage the GIZ Energy Coordination Office in Ethiopia. However, considering the high fuel costs of alternative technologies, pressure lamps are considered as the most likely baseline technology to deliver the MSL lumen output.
· Step 5: Identification of First Technology to Meet MSL. Finally, EB68, Annex 2 notes: ‘The first alternative ... that is able to meet the MSL under realistic conditions is deemed as the baseline technology’. As can be seen from the table above, pressure lamps will be the ‘first’ to meet the MSL. Hence pressure lamps are identified as baseline technology.
 (
Conclusion.
 
Pressure lamps are identified as baseline technology.
)

Determination of the Baseline Emission Factor for Lighting. Moreover, as the baseline technology is identified, it is possible to determine the baseline emission factor. This is done in three major steps. First the baseline emission factor of kerosene pressure lamps at MSL are determined. In a second step, the electricity consumption of HHs is calculated followed by the evaluation of the baseline emission factor in tCO2/MWh. In detail, the subsequent methodological steps are applied:
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	Item
	Value

	Determination of Baseline Emissions of Kerosene Pressure Lamp at MSL

	MSL
(in lm h/HH)
	3,263,100

	Fuel Consumption at MSL
(in l/HH per year)
	225.87

	Density Kerosene
(in Gg/l)
	0.00000082

	Fuel Consumption at MSL
(in Gg/HH per year)
	0.00018521

	NCV
(in TJ/Gg)
	43.05

	Emission Factor for Kerosene
(in tCO2/TJ)
	71.87

	Baseline Emissions at MSL
(in tCO2/HH per year)
	0.5730

	Determination of Electricity Consumption per HH per year at MSL

	Number of Lighting Devices
(in CFLs/HH)
	2

	Lighting Hours  per Day
(in h/d)
	5

	Power rating of CFLs 
(in W)
	15

	Days per year
	365

	Electricity Consumption at MSL 
(in kWh)
	54.75

	Determination of Baseline Emissions for HH Lighting

	Emission Factor
(in tCO2/MWh) 
	10.47


· The MSL in lumen per household per year was determined above.
· The fuel consumption was calculated by dividing the MSL with the efficiency of kerosene pressure lamps (i.e. 14,447 lm h/l). This results in an annual fuel consumption of 225.87 l per household.
· A Tier 2 value for kerosene is provided in Ethiopia’s first (and so far only) national communication to UNFCCC (Ministry of Water, 2001, p44). The value amounts to 0.82 kg/l (p44) which was converted to Gg/l.
· Moreover the National Communication specifies a Tier 2 Net Caloric Value (NCV) of Kerosene at 43.05 MJ/kg (p44). 
· The National Communication moreover stipulates a Tier 2 EF for Kerosene which amounts to 19.6 tC/TJ (p44). If expanded to CO2, this equals a value of 71.87tCO2/TJ.












The following equation was applied to determine the baseline emission factor of HH lighting:

				(1)

Whereas:
 	Baseline emission at MSL, in tCO2/HH per year
	Density of Kerosene, conversion factor, dimension less
	Net Calorific Value of Kerosene, in MJ/kg
	Emission Factor of Kerosene, in tCO2/TJ
 		Fuel Consumption of Kerosene Pressure Lamps at MSL, in l/HH per year

The following equation was applied to determine the fuel consumption of Kerosene Pressure Lamps:

  							(2)

Whereas:
 		Fuel Consumption of Kerosene Pressure Lamps at MSL, in l/HH per year
	Minimum Service Level for HH Lighting, in lm h/HH, per year
	Efficiency of Kerosene Pressure Lamp, in lm h/l Kerosene

Using above input parameter allows to determine the baseline emissions of HH lighting at 0.57 tCO2 per household, per year.

In a next step the electricity consumption under IEA’s universal electricity case is determined based on 2 Compact Fluorescent Lamps (CFLs). The following equation was applied:

   							(3)
Whereas:
   	Electricity consumption for HH lighting at MSL, in kWh/HH per year
   		Number of CFLs installed in a household
     	Power rating of CFLs, in W
       	Working hours of a CFL, in hours per year per CFL

Considering 365 days per year, the annual electricity consumption for lighting amounts to 54.75 kWh.

Finally the baseline emission factor is determined by following subsequent equation:

 							(4)

Whereas:
 	Emission factor for HH lighting, in tCO2/MWh
 	Baseline emission at MSL, in tCO2/HH per year
   	Electricity consumption for HH lighting at MSL, in kWh/HH per year

This allows to determine in a last step the actual emission factor for HH lighting at 10.47 tCO2/MWh.
 (
Conclusion.
 
The baseline emission factor for lighting amounts to 10.47 tCO
2
/
MWh
.
)
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Standardized Baseline Emission Factors of other HH Appliances
Electricity Consumption in Ethiopia. Ethiopia is characterized by low electricity consumption patterns per capita. The actual consumption in 2009 amounts to 45.76 kWh/yr and person (IEA Statistics, 2011). Annex III puts the electricity consumption in Ethiopia in a global context: It shows that the electricity consumption per capita (data from 2008) is the lowest from all 30 countries which are compared. 
This data was extrapolated at household level. Ethiopia’s Central Statistical Agency (2008) reports an average rural household size of 4.9 persons. The below figure illustrates the increase of electricity consumption per household (based on a fixed household size of 4.9 persons). The IEA defines an ‘Universal Electricity Access Case’ (2009, p.132): ‘Basic electricity consumption in rural areas is assumed to be 50 kWh per person per year’. 
Considering this electricity consumption volume per person and the rural household size, the minimum electricity consumption level amounts to 245 kWh per HH, per year. This is value is illustrated as the blue line ‘IEA Universal Electricity Access’ in below graph. The analysis shows that the average electricity consumption level in Ethiopia is below the minimum value defined by the IEA.
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	Source: Based on data from A) IEA Statistics and B) Central Statistical Agency of Ethiopia, 2008



Minimum Service Level for Household Energy Consumption. Against the above context, an MSL for electricity consumption at household level is elaborated. The IEA (2010, p19) defines the minimum electricity consumption level for a rural household at 250kWh/yr. This value was proposed by Pöyry (2011, p10) and adopted in AMS I.L (§9.b). In 2009, the IEA (page 132) defined the ‘Universal Electricity Access Case’ which specifies a minimum electricity consumption level of 50 kWh per person. Both definitions are consistent, if an average rural household size of five persons is assumed.
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	Source: Based on data from Bongaarts (2001, p25) and Central Statistical Agency of Ethiopia (2008).


This assumption seems reasonable as the average HH level in the developing world ranges in this size. John Bongaarts, Vice President of the ‘Population Council’, evaluated the average size of rural HH (2001). His findings show values ranging from 5.0 (Latin America) to 6.1 persons (Near East and North Africa). However, for the specific case of Ethiopia, the average, rural household size amounts to 4.9 persons (CSA, 2008). Based on CSA’s lower value and based on IEA’s 2009 definition, the minimum service level for electricity consumption at rural household level in Ethiopia is defined at 245 kWh per year, per HH, which is considered as conservative.

Determination of the Baseline Emission Factor for HH EC. In a next step, the emission factor for household electricity consumption is evaluated. For electricity consumption at HH level (i.e. up to 250 kWh) AMS I.L determines a default EF of 1.3 tCO2/MWh (AMS I.L, Version 1, §9.b). It is assumed that this electricity demand is met by a mini-grid served by a diesel generator (SCC WG 34, §5.iii) with an installed capacity in the range of 15-30 kW, with a load factor of 50%. The default emission factors for diesel generators are provided in table below.
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	Installed Capacity
	Load Factor

	
	25%
	50%
	100%

	0-15 kW
	2.4
	1.3
	1.2

	15<35 kW
	1.9
	1.3
	1.1

	35<135 kW
	1.3
	1.0
	1.0

	135>200 kW
	0.9
	0.8
	0.8

	200 kW and more
	0.8
	0.8
	0.8

	Source: AMS I.F, Version 2, §13



For the determination of the appropriate emission factor, in the following the two determining factors, size and load are discussed. As for the former, we could not identify the average size of diesel generators in rural areas in Ethiopia. This study therefore adopts the size as determined by SSC WG34, §5.iii.
	Box: What is a Load Factor?
The load factor (LF) determines the average utilization rate of a power generation unit. It is usually calculated on an annual basis by comparing the maximum output (i.e. at full load) by the actual output.
To give a practical example: A hydropower plant features an installed capacity of 1 MW. In a given year, the electricity output amounts to 2,628 MWh. The maximum output is determined by 1 MW x 24h x 365d equaling 8,760 MWh. The LF is determined by dividing the actual output by the maximum output which results in a load factor of 30%.

  (5)
Whereas:

	LFn:
	Load Factor in %

	Actual Outputn: 
	Actual electricity generated in year n, in MWh

	Maximum Output:
	Maximum electricity output of the power plant at full load in any year, in MWh


Second, the typical load factor for diesel generators in Sub-Saharan Africa is assessed. As shown by the table above, diesel generators operate more efficiently at full load. Hence the emissions per unit of electricity produced decrease by an increasing load factor. 
It is common understanding that any off-power generation system needs to accommodate the peak demand. Consequently, off-grid systems are typically oversized and operate at low load factors or may not meet the demand in peak hours.
Contreras (2008) evaluated dimensioning parameters for rural electrification by diesel generators in Sub-Saharan Africa (i.e. in Senegal). 
In order to adequately dimension the diesel generator for a mini grid, the data on the peak demand and the transport loss factor are required. Based on these, the installed capacity of diesel generators may be determined by the following formula (Contreras, 2008):

  	(6)

Whereas
		Engine capacity in kVA
		Peak demand in W
		Transport loss factor

In a next step, the relation of average demand to the peak demand is evaluated. Here, peak demand is defined in a narrow sense, i.e. as the highest electricity demand in one year, which is usually determined based on hourly- or half-hourly data.

	[bookmark: _Toc348039766][bookmark: _Toc372567162][bookmark: _GoBack]Table 8: Determination of the Average to Peak-Demand Ratio

	Source
	Value

	IEA, 2012
	500%-1000%

	Pelland, 2011
	259%

	Elamari, 2011
	500%-1000%

	Data from Huatacondo, Chile (unpublished)
	222%

	Average to  Peak Demand Ratio
(Data from 7 Sub-Saharan Countries)
	143%


A literature review was conducted to identify appropriate default factors:
IEA (2012, p14) notes: ‘The power balance challenge for mini-grids in remote communities is increased by load profiles which are often highly variable, with the peak as high as 5 to 10 times the average load’. 
Elamari et al. come to the identical conclusion (2011, p842): ‘This is not an easy task considering that remote communities are characterized by highly variable loads with peak load as high as 5 to 10 times the average load.’
Pelland et al. (2011, p2) report on an average to peak ratio of 259% based on a detailed monitoring of one single hybrid system. 
Moreover Prof. Luis Vargas Díaz from the Universidad de Chile, Facultad de Ingeneria Electrica provided data on a Diesel mini grid in the North of Chile, Huatacondo, where the average to peak ratio amounts to 222%.
Finally, the load data from eight Sub-Saharan African countries was evaluated. On the one hand, this data is a sound data source, as it is based on full time monitoring of load over one whole year (8,760 data points, or 17,520 in case of half-hourly data). On the other hand, it is assumed that national grids feature fewer fluctuations, as they have a larger number of clients. By contrast, small isolated grids have fewer opportunities to balance high demands. Annex IV provides the load duration profiles as the result of the evaluation of the demand in eight Sub-Saharan countries. The mean average to peak ratio amounts to 143%.
In sum, there is a wide range of average to peak demand ratios. Even if the most conservative value is applied (143%), then one household with an average demand of 1 kWh/h (assumed for simplicity, or alternatively 250 kWh / 8760 h) may have an average peak demand of at least 1.43 kW.
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	Item
	Value

	AMS II.J, §12 (transmission)
	10%

	ERA Uganda, 2011, p36 (transmission)
	15%

	AMS I.A, §8 (for rural distribution)
	20%


The appropriate design of the installed capacity of a diesel mini-grid – as stipulated by formula (2) above – requires the determination of a transmission loss factor, or, in UNFCCC terms, the technical transmission losses. The table at the left provides a review of existing default values. 
From all values identified, the value provided by AMS I.A is considered as most appropriate, as it refers to the technical transmission and distribution losses in rural areas. This value is applied for the further analysis. Hence, the transmission loss factor is determined as 1 – 20%, i.e. 0.8.
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	Item
	Value

	Average Consumption (in kW)
	1.00

	Peak Demand (in %)
	222%

	Transmission Loss Factor
	0.80

	Installed Capacity (in kW)
	3.70

	Load Factor (in %)
	27%


Finally, as the input data for formula (6) have been discussed, the installed capacity for a diesel generator can be determined.
Feeding the input data in formula (6) shows that, based on an average consumption of 1 kW, the appropriate installed capacity would amount to 3.70 kW. The corresponding load factor amounts to 27%.
The load factor now allows identifying the appropriate emission factor for diesel mini-grids in Table 7. Based on the above findings, the previously proposed emission factor of 1.3 tCO2/MWh is considered as inappropriate; merely an emission factor of 1.9 tCO2/MWh is appropriate.

Note on the Application of Car Batteries and Related Efficiencies. As discussed above, Pöyry considered the use of car batteries which are charged at rural mini-grid diesel systems. Hence, Pöyry (2011, p15) divided the related default emission factor by the charging efficiency (i.e. 75%) thereby increasing the emission factor by 25%. This approach was rejected by the SSC WG34, §5.1.
The use of car batteries was evaluated for Ethiopia, but was found to be inappropriate. Lighting Africa (2008, p70) found that only 1% of traders used car batteries (out of a sample of 400 shops). It is assumed that the penetration ratio at household level is lower. Hence the related efficiency losses were not considered in for the standardization of baseline EFs.
 (
Conclusion.
 
The baseline emission factor for household appliances is determined 
at 1.9 tCO
2
/
MWh
.
)

[bookmark: _Toc348040515]Baseline Emission Factors of other Consumers 
For electricity provided to other consumers (i.e. defined as electricity above 250 kWh/yr supplied to a single consumer), AMS I.L determines a standard EF of 1.0 tCO2/MWh (AMS I.L, §9.c). This is related to the emission factor of mini-diesel grids with an installed capacity of 35- 135 kW and a load factor of 50%.
As elaborated above, off-grid systems are characterized by low load factors. In analogy to the above, a load factor of 25% seems appropriate. Consequently, a higher emission factor is applied. The corresponding EF amounts to 1.3 tCO2/MWh (please refer to Table 7 above).
 (
Conclusion.
 
The baseline emission factor for ‘other consumers’ is determined at 1.3 tCO
2
/
MWh
.
)
[bookmark: _Toc348040516]
Standardized Emission Factors for Rural Electrification in Ethiopia
It may be concluded that two findings lead to the proposal of higher emission factors::
· Strong emphasis on suppressed demand combined with reliable data on current lighting technologies and related emissions lead to the standardization of the EF for household lighting. A standardized EF of 10.47 tCO2/MWh is proposed for Ethiopia.
· Second, the choices of load factors are reviewed. If mini-grid diesel generators are designed to meet the peak demand, then diesel generators generally must operate at a lower load factor than assumed by AMS I.L. As a consequence, the EFs for ‘Other Household Appliances’ and ‘Other Consumers’ were increased to 1,9 tCO2/MWh and 1.3 tCO2/MWh respectively.

These findings are presented in below table:

	[bookmark: _Toc348039769][bookmark: _Toc372567165]Table 11: Standardized Emission Factors for Rural Electrification in Ethiopia

	
	Standardized Emission Factors

	Baseline Emission Source
	EG per HH/yr
	EF 
(tCO2/MWh)
	Baseline Emissions
(tCO2/yr)

	HH Lighting
	0 - 55 kWh
	             10.47   
	0.576

	Other HH Appliances
	56 - 250 kWh
	                  1.9   
	0.371

	Other Consumers
	251 - 500 kWh
	                  1.3   
	0.324

	 
	Sub total
(for 500 kWh)
	
	1.270



Use of the standardized baseline with an approved methodology
The standardized baseline defines national emission factors which replace the international default emission factors stipulated in CDM EB66, Annex 53, §9.a-c with the standardized emission factors specified in below table.

	[bookmark: _Toc372567166]Table 12: Use of Standardized Baseline with Approved Methodology

	
	Default Emission Factors of AMS I.L
	Standardized Emission Factors

	Baseline Emission Soucre
	EG per HH/yr
	Default Emission Factors
	Standardized Emission Factors

	HH Lighting
	 0-55 kWh
	6.8
	10.47

	Other HH Appliances
	56 - 250 kWh
	1.3
	1.9

	Other Consumers
	251 - 500 kWh
	1
	1.3



Validity of the standardized baseline
In line with CDM EB65, Annex 23, Appendix 1, § 1, this standardized baseline is valid for three years from the date of its adoption by the CDM Executive Board.
After three years the DNA may decide to update the SB. The latest approved version of AMS I.L shall be used to update the standardized baseline.
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Quality Assurance and Quality Control Procedures
Following the ‘Guidelines for Quality Assurance and Quality Control of Data Used in  the Establishment of Standardized Baselines’ (CDM EB66, Annex 49), the DNA may establish Quality Assurance and Quality Control (QA/QC) procedures. The DNA’s related procedures are summarized in the following section.
· Primary Data (CDM EB66, Annex 49, §23)
The guidelines recommend the provision of a ‘Data Delivery Protocol’ (§23.b), ‘Summary Reports’ related to data collection (§23.d), ‘Raw Data’ (§37.d) and ‘Primary Data’ (§23.e). 
The SB for rural electrification in Ethiopia is solely based on published reports and published summary reports (e.g. summary of study for lightning technologies and their penetration factor, published by Lighting Africa). Hence these paragraphs of the guidelines are not applicable.
· Secondary Data (CDM EB66, Annex 49, §37.f)
Secondary data is clearly cited wherever used. All sources are listed in the reference section above. Moreover the DNA may provide a digital copy of all relevant documents to the DOE and/or UNFCCC Secretariat upon request.
· Compiled Datasets (CDM EB66, Annex 49, §37.g)
All data used for the SB establishment is compiled in one excel file. This excel file will be submitted to the DOE and/or the UNFCCC Secretariat.
· Public Consultation (CDM EB66, Annex 49, §37.h)
The DNA invited stakeholders to provide comments on the draft SB in an open and transparent way. The following rationale was followed through:
· Rural electrification activities in Ethiopia are strongly based on activities and programs implemented by governmental institutions which are consequently key stakeholders of a standardized baseline for rural electrification.
· The DNA invited the Development Bank of Ethiopia (who according to a joint decision by DBE, MoWE and the Ministry of Environmental Protection and Forestry will act as CME for the rural electrification CDM PoA), Ministry of Water and Energy (Directorate for Environmental Assessment, CDM and ‘Climate Resilient Green Economy’ and Rural Electrification Secretariat), the national power company EEPCo (who is in charge for grid extension and partially off-grid systems) and the Ministry of Environmental Protection and Forestry (Environmental Management Systems Division) to a public consultation workshop.
· Prior to the workshop, bilateral meetings were conducted with all above stakeholders. During these meetings, key elements of the SB were discussed and a printout version of the SB draft was provided to the stakeholders for consideration. This procedure ensures that all stakeholders were well informed prior to the workshop.
· A public stakeholder consultation workshop was conducted on the 5th September 2013 at the Siyonat hotel in Addis Ababa. During this workshop details of SB development were presented and discussed. The outcome was summarized in a public consultation report. The stakeholders’ input was considered for completing the SB and also provided input into Wuppertal Institute’s and GFA’s joint submission to the CDM EB (‘Recommendations on the Advancement of the CDM Standardized Baselines Framework’, Hermwille et al., 2013). The public consultation report is included in Annex II.

· Quality Control Report (CDM EB66, Annex 49, §37.i and §30)
The following section elaborates key QC procedures as considered by the DNA during SB development and future updates.
· Purpose of Data Collection
All data was collected with the purpose to establish the SB for rural electrification. Still the SB may serve as input into the ‘Climate Resilience Green Economy Strategy’ of Ethiopia as well as for the country’s National Communications and Biennale Update Reports to UNFCCC.
· Data Types
The collected data covers the following data types:

	[bookmark: _Toc372567167]Table 13: Data Types

	Item
	Unit

	Data for Additionality Establishment

	Population
	Number of Persons

	Average HH Size
	Number of Persons per HH

	Domestic Clients
	Number of HH Connected to the Electricity System

	Data for Baseline Emission Factor Establishment

	No. Lighting Devices
	Bulbs per HH

	Working Hours per Bulb
	(Hours per Day per Bulb)

	Lumen Output
	Lumen

	Power Rating of CFLs
	W

	Market Penetration of Baseline Lighting Technologies
	in %

	Net Calorific Value of Kerosene
	in TJ/Gg

	EF of Kerosene
	tCO2/TJ

	Density of Kerosene
	in Gg/l

	Average HH Size
	Number of Persons per HH

	Default Emission Factors for Diesel Generators
	tCO2/MWh

	Average to Peak-Demand Ratio
	in %



· Data Acquisition Procedures
The data was collected based on research on specific data types. A hierarchical preference was given to Tier 3 data over Tier 2 data and to Tier 2 data over Tier 1 data. If data sources indicate a range (e.g. for load factor of diesel generators), the conservative (e.g. lower value) was applied.
· Traceability
The data is presented in traceable manner in the excel file provided to the DOE and/or UNFCCC Secretariat. Moreover the excel file features a sheet ‘Input Parameter’ and all data sources are clearly indicated in the report.
· Delivery Requirement
Only reliable, transparent and verifiable data was used for SB establishment.
· Confidentiality
This version of the SB was established solely based on publically available information. Hence confidentiality is currently not an issue. 
In the course of a possible future update of the SB, confidential information may be used. If this should apply, the DNA shall anonymize the specific input data, so that the data may not be attributed to the data source. This will ensure the confidentiality of possible future data sources.
· Contact
The DNA acts as focal point for questions related to the SB. The following table provides the contact information:

	[bookmark: _Toc372567168]Table 14: Contact Information

	Institution / Person
	Email Adress

	Ministry for Environmental Protection and Forest of Ethiopia
Designated National Authority
Mr. Dereje AGONAFIR (Director)
	derejeagonafir@yahoo.com



· Data Storage (CDM EB66, Annex 49, §38)
Following the CDM Guidelines, the DNA may establish procedures to ensure secure data archiving and confidentiality. As the SB is based on publically available information, no provisions for ensuring confidentiality are required. 
Regarding data storage, the DNA stores a complete set of all documents and data used for SB establishment. A backup archive was established in the server structure of GFA who supported SB development as consultant.
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Annex I: Electricity Access in Africa

	[bookmark: _Toc348039771][bookmark: _Toc372567169]Table 15: Electricity Access in 2009 - Africa

	Country
	Electrification Rate
(in %)
	Population without Electricity 
(in mio)

	Angola
	26.2
	13.7

	Benin
	24.8
	6.7

	Botswana
	45.4
	1.1

	Burkina Faso
	14.6
	12.6

	Cameroon
	48.7
	10.0

	Congo
	37.1
	2.3

	Cote d'Ivoire
	47.3
	11.1

	DR Congo
	11.1
	58.7

	Eritrea
	32.0
	3.4

	Ethiopia
	17.0
	68.7

	Gabon
	36.7
	0.9

	Ghana
	60.5
	9.4

	Kenya
	16.1
	33.4

	Lesotho
	16.0
	1.7

	Madagascar
	19.0
	15.9

	Malawi
	9.0
	12.7

	Mauritius
	99.4
	0.0

	Mozambique
	11.7
	20.2

	Namibia
	34.0
	1.4

	Nigeria
	50.6
	76.4

	Senegal
	42.0
	7.3

	South Africa
	75.0
	12.3

	Sudan
	35.9
	27.1

	Tanzania
	13.9
	37.7

	Togo
	20.0
	5.3

	Uganda
	9.0
	28.1

	Zambia
	18.8
	10.5

	Zimbabwe
	41.5
	7.3

	Other Africa
	17.0
	89.1

	Sub-Saharan Africa
	30.5
	585.2

	Algeria
	99.3
	0.2

	Egypt
	99.6
	0.3

	Libya
	99.8
	0.0

	Morocco
	97.0
	1.0

	Tunisia
	99.5
	0.1

	North Africa
	99.0
	1.6

	Africa
	41.8
	586.8

	Source: IEA, 2011b.



PROPOSED STANDARDIZED BASELINE
(CDM-PSB) - Version 01.0

____________________________________________________________________________________________
CDM – Executive Board 		

Version 01.0	Page 3 of 34

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
Annex II: HH Lighting Data as Measured and Calculated by MoWE

	[bookmark: _Toc372567170]Table 16: Household Lighting In Ethiopia - Survey Results Computed and Measurements Taken

	Incandescent Lamps

	Power (in W)
	Light (in Lumen)
	Energy Consumption per hour (in Wh)
	Efficiency (in Lumens h/Watt h)

	25
	230
	25
	9.2

	40
	430
	40
	10.75

	50
	580
	50
	11.6

	60
	730
	60
	12.17

	100
	1280
	100
	12.8

	Flourescent Lines

	Power (in W)
	Light (in Lumen)
	Energy Consumption per hour (in Wh)
	Efficiency (in Lumens h/Watt h)

	10
	600
	10
	60

	20
	1200
	20
	60

	40
	1613
	40
	40.325

	Compact Flourescent Lamps

	Power (in W)
	Light (in Lumen)
	Energy Consumption per hour (in Wh)
	Efficiency (in Lumens h/Watt h)

	15
	894
	15
	59.6

	Non - Electric Lights

	Item
	Power
(in W)
	Light
(in Lumen)
	EC
(in Wh)
	EC
(in Kgoe)
	EC
(in kcal)
	Efficiency
(in Lmh/whh)
	Efficiency
lmh/liter
	Emissions
(in CO2g/hr)
	Emissions 
(in SOxg/hr)
	Emissions 
(in NOxg/hr)

	Candle
	60
	11.8
	60
	0.01
	52
	0.19666667
	N.A.
	31.40
	0
	0.001

	Kerosene Wick Lamp
	118
	11.3
	118
	9.95
	101,480
	0.09576271
	0.94
	61.30
	0.193
	0.002

	Pressure Lamp
	1380
	2040
	1380
	116.35
	1,186,800
	1.47826087
	14,447.00
	717.60
	2.263
	0.038
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	Country
	Population (in mio)
	GDP (in billion USD)
	GDP/c in USD
	Electricity Consumption (GWh/yr)
	Electricity Consumption (kWh/c/d)
	Rank

	Ethiopia
	85
	$70
	$824
	3,777
	0.12
	30

	DR Congo
	69
	$21
	$304
	6,939
	0.28
	29

	Nigeria
	149
	$336
	$2,255
	21,110
	0.39
	28

	Bangladesh
	156
	$226
	$1,449
	35,893
	0.63
	27

	Pakistan
	176
	$431
	$2,449
	91,626
	1.43
	26

	Indonesia
	240
	$917
	$3,821
	149,437
	1.7
	24

	Philippines
	98
	$318
	$3,425
	60,819
	1.7
	25

	India
	1166
	$3,304
	$2,834
	860,723
	2.02
	23

	Vietnam
	87
	$242
	$2,782
	76,269
	2.4
	22

	Egypt
	83
	$445
	$5,361
	130,144
	4.29
	21

	Thailand
	66
	$549
	$8,318
	149,034
	6.18
	20

	Mexico
	111
	$1,567
	$14,117
	257,812
	6.36
	19

	Brazil
	199
	$1,998
	$10,040
	505,083
	6.95
	18

	China
	1339
	$7,992
	$5,969
	3,444,108
	7.04
	17

	Turkey
	77
	$904
	$11,740
	198,085
	7.04
	16

	World
	6784
	$70,048
	$10,325
	20,279,640
	8.18
	—

	Iran
	66
	$844
	$12,788
	211,972
	8.79
	15

	Italy
	58
	$1,827
	$31,500
	359,161
	16.95
	14

	UK
	61
	$2,236
	$36,656
	400,390
	17.97
	13

	EU*
	541
	$16,221
	$29,983
	3,635,604
	18.4
	—

	Saudi Arabia
	29
	$578
	$19,931
	204,200
	19.28
	12

	Netherlands
	17
	$674
	$39,647
	123,496
	19.89
	11

	Russia
	140
	$2,271
	$16,221
	1,022,726
	20
	10

	Spain
	41
	$1,402
	$34,195
	303,179
	20.25
	9

	Germany
	82
	$2,925
	$35,671
	617,132
	20.61
	8

	France
	64
	$2,133
	$33,328
	526,862
	22.54
	7

	Japan
	127
	$4,340
	$34,173
	1,083,142
	23.35
	6

	Korea
	49
	$1,338
	$27,306
	443,888
	24.8
	5

	Taiwan
	23
	$714
	$31,043
	238,458
	28.39
	4

	Australia
	21
	$803
	$38,238
	257,247
	33.54
	3

	USA
	307
	$14,440
	$47,036
	4,401,698
	39.25
	2

	Canada
	33
	$1,303
	$39,485
	620,684
	51.5
	1

	Sources: Population and GDP data are from CIA World Factbook 2009, Electricity data are from IEA/OECD 2008
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[bookmark: _Toc348040527]Annex IV: Load Duration Curves from Selected African Countries
In absence of appropriate published data, the Consultant developed a determined the ratio between average demand and peak demand. This was done for eight countries in SSA. The evaluation is based on the annual hourly or half-hourly load data of the respective countries. Please note, Lesotho Power Corporation and Botswana Power Corporation report load data in half –hourly intervals. 
Dividing the peak demand by the average demand results in the ‘Average- to Peak Demand Ratio’ which was used in Section 3.2.2 to determine the appropriate size of diesel GENSETs. The below table presents the results of this evaluation. Please note, that Mozambique’s electricity demand is determined to some extent by the MOZAL aluminum smelter, which is the second largest one in Africa. MOZAL operates at full load through the year which impacts the Average- to Peak Demand Ratio. Due to this bias, it was decided not to consider the results for Mozambique in the further evaluation.

	[bookmark: _Toc348039774][bookmark: _Toc372567172]Table 18: Determination of the Average- to Peak-Demand Ratio

	 
	Botswana
	Lesotho
	Mozambique
	Republic of South Africa (RSA)
	Swaziland
	Tanzania
	Zambia
	Zimbabwe

	Installed Capacity
	132.00
	72.00
	2,187.00
	44,111.00
	70.10
	
	1,687.00
	1,905.00

	Peak Demand
	389.00
	121.44
	1,186.64
	36,513.00
	199.83
	508.65
	1,153.20
	2,066.00

	Average Demand
	267.72
	66.86
	1,157.31
	27,983.28
	126.02
	369.86
	802.21
	1,402.27

	Average- to Peak-Demand Ratio
	1.45
	1.82
	1.03
	1.30
	1.59
	1.38
	1.44
	1.47

	Source: Calculations are based on hourly/half-hourly data provided by Botswana Power Corporation, Lesotho Electricity Corporation, Electricidade de Moçambique, ESKOM (RSA), Swaziland Electricity Corporation, TANESCO (Tanzania), ZESCO (Zambia) and ZESA (Zambia).



	[bookmark: _Toc341820116][bookmark: _Toc372567146]Figure 3: Botswana Load Duration Curve
	[bookmark: _Toc341820117][bookmark: _Toc372567147]Figure 4: Lesotho Load Duration Curve

	[image: ]
	[image: ]

	[bookmark: _Toc341820118][bookmark: _Toc372567148]Figure 5: Mozambique Load Duration Curve
	[bookmark: _Toc341820119][bookmark: _Toc372567149]Figure 6: RSA Load Duration Curve
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	[bookmark: _Toc341820120][bookmark: _Toc372567150]Figure 7: Swaziland Load Duration Curve
	[bookmark: _Toc341820121][bookmark: _Toc372567151]Figure 8: Tanzania Load Duration Curve
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	[bookmark: _Toc341820122][bookmark: _Toc372567152]Figure 9: Zambia Load Duration Curve
	[bookmark: _Toc341820123][bookmark: _Toc372567153]Figure 10: Zimbabwe Load Duration Curve
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(To be used by a designated national authority (DNA) when submitting a proposed standardized baseline in
accordance with the “Procedure for submission and consideration of standardized baselines”.)

Designated National Authority
Dr. Tewolde Berhan Gebre Egziabher
Adviser to the Minister

Ministry of Environment and Forest
Federal Democratic Republic of Ethiopia

Developer of the standardized baseline: Martin Burian GFA ‘
(Parties, project participants, international inc | GFA Consulting Group

organizations or admltted observer orya Consulting Group
Dr. Daniel Fikreyesus
i Echnoserve Echnoserve
Barty or Partios to which the o | Federal Democratic Republic of Ethiopia

baseline applies:

Electricity supply to end use facilities which may
baseline applles. | ; i include households, public buildings and/or small,
(the sector according to ( n in | i medium and micro enterprises (SMMEs)
“Guidelines for the establish i
standardized baselines”)

[J Anassessment report presenting how the data was collected, processed and compiled to establish the
proposed standardized baselines;

[J Where the proposed standardized baseline applies to a group of Parties, letters of approval of all the
DNAs of the Parties to which the standardized baseline applies;

[0 Additional documentation supporting the submission (e.g. relevant data, documentation, statistics,
studles calculation tables, etc) when apphcable

| Dr. Tewolde Berhan Gebre Egziabher

Designated National Authority
Ministry of Environment and Forest
| Federal Democratic Republic of Ethiopia
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Dr. Tewolde Berhan Gebre Egziabher

Tel.: + 251 11 558 0564
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| Martin Burian
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