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1. Introduction 
This document discusses individual projects and the key parameters involved in the analyses 
and it is structured by action/project type. Specific attention is given to the data inputs and 
assumptions that require close attention as they can have considerable influence on the final 
results.  

A full list of the parameters required for the evaluation and more detailed documentation 
and discussion of the methods used in the calculation can be found in the document 
‘Estimating Climate Impacts - A Methodology for Estimating GHG Emission Mitigation 
Potentials of Infrastructure Projects’. Additionally, the user can find more guidance on how to 
use C40’s Impacts Tool for project evaluation and the full list of parameters required in the 
project specific short videos ‘Estimating Climate Impacts – A step-by-step guide to the Impacts 
Tool’. 

An additional aim of this document is to provide guidance related to the data collection phase. 
Information on what data is required and where this data can be collected is provided. Advice 
is provided on which parameters should be project specific or where proxy data from city or 
national or even international datasets can be utilized. 

  



2. Specific Guidance for EV Bus Projects  
The aim of the project is to evaluate the reduction of emissions by switching an existing bus 
fleet powered by fossil fuel to electric buses, by investigating the operational data of the 
baseline and project fleet.  

The main parameters which influence the GHG emissions calculations are: 
- Baseline buses Fuel Efficiency 
- Average distance travelled by buses 
- Project bus Fuel Efficiency 
- Baseline bus fleet – Number of buses 
- Baseline bus fleet – Fleet composition 
- Switch from baseline buses 

The parameters are detailed in the following sub-sections and guidance on variability and 
common data sources is provided. 

 

2.1. Activity Data 

Baseline bus Fuel Efficiency 

 

 

Description of the data point 
Fuel efficiency defines the quantity of fuel consumed by buses per km. This is an important 
parameter to determine the amount of energy consumed in the baseline and the underlying 
emissions. 

Factors influencing data variability 
While default fuel efficiency is often provided by bus manufacturers, this often doesn’t take 
into account the city context. Parameters such as topography, climate (for the use of AC or 
heating), congestion (through its impact on average speed) and altitude can have a big 
influence on the energy consumption of buses. 

It is thus important to provide, where possible, real life data relative to each bus type used. 

Where to find this data 

This parameter as well as general bus characteristics can be found in documents relative to 
the operation of the current fleet.  

Figure 1 - Baseline bus characteristics 



The data provided will typically include total km travelled by buses and fuel consumption, 
requiring users to do a ratio of both to obtain fuel efficiency. 

Fuel consumption data will often be provided in litres rather than kWh of diesel. To convert 
those data points, users can use default ratios as provided by CDP’s Technical Note on 
Conversion of fuel data to MWh (CDP, 2020). 

 

Average distance travelled by buses 

 

 

Description of the data point 

The average distance travelled relates to the number of km travelled by buses in the fleet per 
day, on average. This includes different patterns of use per bus, such as buses being used 
throughout the day or buses being used only during peak hours.  

This data will be driving the volume of energy savings and emission reductions by baseline 
bus replaced. 

Factors influencing data variability 
While having fleet average values can be sufficient in most cases, while difficult to obtain, 
using data that reflects appropriately the buses that will be replaced by the projects and their 
pattern of use would provide the best accuracy.  

Where to find this data 
Fleet average distance travelled per bus is a data that should be readily available from most 
transit agencies as part of their traffic data. 

Collecting data specific to the buses replaced would require fleet operation data for each bus 
type in the fleet as well as determining precisely which uses would be replaced by electric 
buses. 

 

Figure 2 - Project characteristics 



Project bus Fuel Efficiency 

 
Figure 3 - Project Bus type 

Description of the data point 
Fuel efficiency defines the quantity of electricity consumed by buses per km. This is an 
important parameter to determine the amount of energy consumed in the project scenario 
and underlying emissions. 

Factors influencing data variability 
While default energy efficiency is often provided by bus manufacturers, this often doesn’t 
take into account a city’s context. Parameters such as topography, climate (for the use of AC 
or heating), congestion (through its impact on average speed) and altitude can have a big 
influence on the energy consumption of buses. 

Where to find this data 
Real life energy consumption for electric buses can be difficult to assess unless the city has 
already procured similar electric bus or conducted pilot studies. 

In cases where real life energy consumption is not available for the city context, different 
options exist: 

• Using real life energy efficiency data for a proxy city i.e. with a similar topography and 
or climate; 

• Using theoretical energy efficiency provided by the bus manufacturer, multiplying it 
by an environmental factor accounting for the city’s context. Approximation for such 
multipliers can be found in the literature, most notably for hot or cold climates. 

 

2.2. Baseline Scenario Definition 

Baseline bus fleet – Number of buses 

 
Figure 4 - Baseline bus fleet 



Description of the data point 
The number of buses in the baseline fleet reflects the total number of buses within the fleet 
considered. This should include whether the targeted fleet is projected to grow or increase.  

In cases where the city is only planning on procuring a specific amount of electric buses, the 
number of buses in the fleet can be kept constant and limited to the number of buses that 
will be replaced. 

Where to find this data 
This data would in most case be available from the transit operator and the fleet planners. 

Baseline bus fleet – Fleet composition 

 

Description of the data point 
Fleet composition reflects the percentage of each bus type within the bus fleet targeted. 

At the minimum, this should reflect the current bus types currently being used. While in some 
cases the baseline bus fleet can be expected to remain constant, it is desirable to take into 
account the replacement of the bus fleet in a business-as-usual scenario.  In that case, this 
would require acquiring data on the bus replacement rate, which buses would be retired first 
and the buses they would be replaced with. 

In most cases, a bus lifespan would be around 20 years. I can also be reasonably assumed that 
old buses would be replaced by newer, more efficient diesel buses. 

Where to find this data 

Those data points would in most cases be available from the transit operator and fleet 
planners. 

One limitation linked to this data input is that it assumes that the daily distance travelled is 
the same for each bus type. In reality, as certain bus types get older, they may be used only 
for peak hours when a larger number of buses is necessary and thus travel less. 

This can be reflected by weighting the percentage of each bus type within the fleet by the 
average distance travelled by each bus type. 

Figure 5 - Baseline bus fleet 



2.3. Project Scenario Definition 

Switch from baseline buses 

 

 

Description of the data point 

This reflects the percentage of each bus types being converted towards project buses and 
reflects the rate at which the project is being implemented. 

Please note that this does not reflect how bus types may be phased out independently of the 
electric bus project. 

In this case, number of total project buses added will be depending on the number of baseline 
buses projected to change in future horizons.  

Where to find this data 
This is a project parameter that needs to be defined with the project.  

Figure 6 - Switch from baseline buses 



3. Specific Guidance for Bus Rapid Transit Projects 
Bus rapid Transit (BRT) is a bus-based public transport system that includes roadways 
dedicated to buses. BRT aims to combine the capacity and speed of a metro with the 
flexibility, lower cost and simplicity of a bus system. 

The main parameters which influence the GHG emissions calculations are: 

- Average distance travelled  
- Fuel Efficiency 
- Average trip distance 
- Baseline traffic characteristics – Modal share 

- BRT Ridership 

- Change in the number of buses in operation in the city  

The parameters are detailed in the following sub-sections and guidance on variability and 
common data sources is provided. 

3.1. Setup Data Activity 

Average distance travelled 

 

Description of the data point 

Average distance travelled reflects the distance travelled per day per BRT bus in circulation. 

It determines the magnitude of energy consumed and emissions produced by the BRT project. 

This value is applied to all buses in operation with the project, which is another variable 
defined by the user. 

The tool offers several ways of determining that data point, listed in order of accuracy: 

• Direct input of the average distance driver per bus; 

• Ridership and average occupancy; 

• Peak and off-peak speed, and operating hours; 

• Average speed and operating hours. 

Figure 7 - BRT project characteristics 



Factors influencing data variability for average distance travelled 

Getting the average distance driven per bus per day would generally require having planned 
the routes that would be followed by the BRT and estimated the level of service to be 
provided and the ridership expected.  

The average distance travelled can vary depending on the average speed (likely to be higher 
for BRT projects with properly segregated lane and long portions running on highways), the 
length of the BRT network and the utilization of the fleet. 
The typical range can vary between 100km to 300km/day. 

Where to collect this data point 

This data point should be readily provided by technical studies of the project but is only 
expected for projects in an advanced stage of preparation. 

As this data point is not directly linked to ridership, setting the average distance driven could 
result in artificially lowering the occupancy factor of BRT buses and increasing drastically 
project emissions. 

Other methods to calculate average distance travelled 
The ridership and average occupancy method hinges on the ridership and the number of BRT 
buses in operation (both being given as a data input by users in a different page) as well as a 
target occupancy for buses.  
This method allows users to limit the issues that could arise from average distance data being 
inconsistent with ridership. 

The methods based on speed and operating hours simply multiplies the operating hours (off-
peak and peak when required) and the speeds (off-peak and peak) to calculate the average 
distance travelled for each bus. 

 

Fuel Efficiency 

 
Figure 8 - Trunk line bus characteristics 

Description of the data point 
Fuel efficiency defines the quantity of fuel consumed by buses per km. This is an important 
parameter to determine the amount of energy consumed in the project and underlying 
emissions. 

Fuels for BRT buses could be electricity, diesel or CNG. 

Factors influencing data variability 

While default fuel efficiency is often provided by bus manufacturers, this often doesn’t take 
into account a city’s context. Parameters such as topography, climate (for the use of AC or 



heating), congestion (through its impact on average speed) and altitude can have a big 
influence on the energy consumption of buses 

It is thus important to provide, where possible, real life data relative to each bus type used. 

Where to collect this data point 

If the project uses electrics buses, real life energy consumption can be difficult to assess unless 
the city has already procured similar electric bus or conducted pilot studies. 

In cases where real life energy consumption is not available for the city context, different 
options exist: 

1. Using real life energy efficiency data for a proxy city i.e. with a similar topography and 
or climate; 

2. Using theoretical energy efficiency provided by the bus manufacturer, multiplying it 
by an environmental factor accounting for the city’s context. Approximation for such 
multipliers can be found in the literature, most notably for hot or cold climates. 

If the BRT project uses diesel buses, real-life consumption of current diesel buses operated in 
the city could be used to calibrate the theoretical fuel consumption provided by the 
manufacturer. A way to do this would be to assess the ratio between theoretical and actual 
fuel consumption for the current fleet and applying this ratio to the manufacturer-provided 
values for the project buses. 

In the case of diesel, fuel consumption data will often be provided in litres rather than kWh 
of diesel. To convert those data points, users can use default ratios as provided by CDP’s 
Technical Note on Conversion of fuel data to MWh (CDP, 2020). 

 

Average trip distance  

 

Description of the data point 
The average distance travelled reflects the average distance of trip replaced by the BRT 
project.  

It is assumed to be uniform along all modes of transportation being replaced. While it is 
acknowledged that this might not be the case for all modes replaced, this type of complexity 
can potentially be dealt with in the mode share data input. 

This parameter is paramount in defining the amount of transportation and thus emissions 
displaced by the project per passenger trip. 

Factors influencing data variability 

Figure 9 - Baseline traffic characteristics 

https://b8f65cb373b1b7b15feb-c70d8ead6ced550b4d987d7c03fcdd1d.ssl.cf3.rackcdn.com/cms/guidance_docs/pdfs/000/000/477/original/CDP-Conversion-of-fuel-data-to-MWh.pdf?1479755175


This data point can vary depending on the length and type of BRT line being constructed; for 
instance a long BRT corridor with few stops linking the suburbs of a city to the city centre 
would have a relatively higher average distance travelled than a BRT line with service 
concentrated in the central area of a city.  

Where to collect this data point 
This data point should in most cases be coming from traffic analysis of the project and surveys 
of the target population. This should be available for projects that are at an advanced stage 
of project preparation. 

For less well-defined projects, an approximation for that data point might be looking at the 
average distance travelled by commuters within the city boundaries. While this may not 
reflect precisely the project’s context it can provide a benchmark against which estimations 
can be run. 

Baseline traffic characteristics – Modal share 

 
Figure 10 - Mode share 

Description of the data point 
The modal share refers to share of trips being shifted to the BRT project by mode of origin. 
Those mode shares would generally be a mix of private transportation (cars and motorcycles), 
public transportation (mostly buses) and active travel (walking and cycling).  
This is a key parameter to define the intensity of emissions being reduced per passenger trip 
on the BRT line. 

Factors influencing data variability 
Variability of modal share would be mostly influenced by the area impacted by the project 
and the current modes of transportation available to those populations. 

In areas with a high level of public transportation service, the BRT project is likely to substitute 
itself to other buses with lower level of service. 

In areas with a lower level of public transportation service, two types of behaviours are likely 
to occur; firstly, a decrease in private transportation (e.g. people switching from driving a car 
to taking the bus) and secondly, an increase in the number of trips taken either from 
populations that did not have access to means of transportation or that were previously 
walking. The former contributing strongly to emission reductions. 

Where to collect this data point 

This data point should in most cases be coming from traffic analysis of the project and surveys 
of the target population. This should be available for projects that are at an advanced stage 



of project preparation. In cases when different trip distances are anticipated by mode of 
transport replaced (for advanced projects), we would advise users to factor that in the mode 
shares being used (i.e. calculating the mode share based on passenger.km replaced). 

In cases where this data point would not be available, we would advise looking at comparable 
projects in similar cities to extrapolate the potential mode shift occurring for the project. 

Average mode share for the city can also be used but would tend to overestimate the share 
of passenger automobiles being switched to the BRT project and underestimate either the 
share of pedestrian or bus trips. 

 

3.2. Project Scenario definition  

BRT ridership 

 

Description of the data point 

The ridership defines the average number of passengers carried by the BRT system per day. 
This is a central assumption to the impact the project will have. 

Factors influencing data variability 

Ridership can vary considerably from one project to another and would be mostly influenced 
by the quality of service provided (regularity of service, hours, pricing etc.) as well as the 
current of public transport service in the designated area. 

For more information on quality of service, the ITDP has a guide on assessing the quality of a 
BRT service based on their BRT standard. 

Where to collect this data point 
This data point would be acquired by doing surveys of the target population. This would be 
expected to be achieved at an advanced stage of project preparation. 

If this data is not available, this data point could be obtained by looking at comparable BRT 
projects, preferably from the same city and estimated using ratios such as ridership per km of 
BRT corridor. 

 

Figure 11 - BRT ridership 

https://www.itdp.org/library/standards-and-guides/the-bus-rapid-transit-standard/about-the-brt-standard/


Change in the number of buses in operation in the city  

 

Description of the data point 

The change in the number of buses relates to how public transport may be reorganised as 
part of the BRT project. 

This includes the number of project buses added; BRT buses and feeder buses if activated by 
the user, as well as baseline buses that may be removed as a consequence of the project. 

Where to collect this data point 
The number of BRT and feeder buses added are key assumptions regarding the project 
emissions as they are driving directly the emissions produced by the project. 

The number of BRT buses added is a fundamental parameter and should be clearly defined 
for every project. This is often estimated according to the BRT ridership and is generally part 
of the project documentation. 

On the other hand, feeder buses and baseline buses removed are part of a wider public 
transportation reorganisation that the BRT project may be part of. This should be defined in 
public transit planning. 

  

Figure 12 - Change of number of buses in operation in the city 



4. Specific Guidance for Cycle Infrastructure/ Hire Projects 
Cycling infrastructure projects and cycle hire schemes (or public bike share, PBS) projects aim 
at making cycling more accessible and affordable, providing an alternative and sustainable 
mode of transportation. 

The main parameters which influence the GHG emissions calculations are: 

- Average distance travelled  
- Modal Share 
- Cycle lane/cycle scheme Ridership 

The parameters are detailed in the following sub-sections and guidance on variability and 
common data sources is provided. 

 

4.1. Setup Data Activity 

Average distance travelled 

 

Description of the data point 

The average distance travelled reflects the average distance for trip replaced by the cycling 
project.  

It is assumed to be uniformed along all modes of transportation being replaced. While it is 
acknowledged that this might not be the case for all modes replaced, this type of complexity 
can potentially be dealt with in the mode share data input. 

This parameter is paramount in defining the amount of transportation and thus emissions 
displaced by the project per passenger trip. 

Factors influencing data variability 

This data point can vary depending on the length and type of cycle infrastructure or bike 
sharing scheme being set up; an extensive bike lane or bike sharing network would likely yield 
longer average distance travelled.  

Where to collect this data point 

This data point should in most cases be coming from a ridership analysis of the project and 
surveys of the target population. This should be available for projects that are at an advanced 
stage of project preparation. 

Figure 13 - Baseline traffic characteristics 



For less well-defined projects, an approximation for that data point might be looking at the 
average distance travelled by commuters within the city boundaries. While this may not 
reflect precisely the project’s context it can provide a benchmark against which estimations 
can be run. 

 

Modal share 

 
Figure 14 - Mode share 

Description of the data point 
The modal share refers to share of trips being shifted to the BRT project by mode of origin. 
Those mode shares would generally be a mix of private transportation (cars and motorcycles), 
public transportation (mostly buses) and active travel (walking and cycling).  
This is a key parameter to define the intensity of emissions being reduced per passenger trip 
on the BRT line. 

Factors influencing data variability 
Variability of modal share would be mostly influenced by the area impacted by the project 
and the current modes of transportation available to those populations. 

In areas with a high level of public transportation service, the BRT project is likely to substitute 
itself to other buses with lower level of service. 

In areas with a lower level of public transportation service, two types of behaviours are likely 
to occur; firstly, a decrease in private transportation (e.g. people switching from driving a car 
to taking the bus) and secondly, an increase in the number of trips taken either from 
populations that did not have access to means of transportation or that were previously 
walking. The former contributing strongly to emission reductions. 

Where to collect this data point 
This data point should in most cases be coming from traffic analysis of the project and surveys 
of the target population. This should be available for projects that are at an advanced stage 
of project preparation. In cases when different trip distances are anticipated by mode of 
transport replaced (for advanced projects), we would advise users to factor that in the mode 
shares being used (i.e. calculating the mode share based on passenger.km replaced). 

In cases where this data point would not be available, we would advise looking at comparable 
projects in similar cities to extrapolate the potential mode shift occurring for the project. 



Average mode share for the city can also be used but would tend to overestimate the share 
of passenger automobiles being switched to the BRT project and underestimate either the 
share of pedestrian or bus trips. 

 

4.2. Project Scenario Definition 

Cycle lane/cycle scheme ridership 

 

Description of the data point 
The ridership defines the average number of passengers carried by the BRT system per day. 
This is a central assumption to the impact the project will have as this is driving emissions 
reduction from the baseline scenario. 

Factors influencing data variability 
Ridership can vary considerably from one project to another and would be mostly influenced 
by the quality of service provided e.g. quality of design for the cycle lanes, number of bikes 
and reliability for cycles schemes. 

Where to collect this data point 
This data point would be acquired by doing surveys of the target population. This would be 
expected to be achieved at an advanced stage of project preparation. 

If this data is not available, this data point could be obtained by looking at comparable cycling 
projects, preferably from the same city or country and estimated using ratios such as ridership 
per km of cycle lane or per bike operated within the bike sharing scheme. 

 

  

Figure 15 - Cycle lane ridership 



5. Specific Guidance for Solar Photovoltaic Projects 
The Solar PV project type includes two sub-types of projects. The projects can be defined 
either at the utility-scale level (one or several sites with a large area covered) or at the building 
scale for distributed PV. 

The main parameters which influence the GHG emissions calculations are: 

- Solar PV Area Installed 
- Yearly Solar Irradiance 
- PV Generation Load Factor 
- Share of electricity self-generated 

- Environmental energy losses 

- Number of Buildings with Installed PV 

The parameters are detailed in the following sub-sections and guidance on variability and 
common data sources is provided. 

 

5.1. Setup Data Activity 

Solar PV Area Installed 

 

Description of the data point 
The solar PV area installed is the surface of solar panels installed. This includes the frame of 
the panels. 

This value is very project specific and in order to calculate it, specific information about the 
installation, the sites or the maximum power installed are necessary. 

In the Impacts Tool 3 methods from can be used to define the solar PV area installed: 

1. Total PV area installed 

Figure 16 - Surface characteristics 



2. Capacity installed (in kWp) 
3. Available site area dimensions and panel tilt angle 

While option 1 and 2 are straightforward and related directly or indirectly to the area of PV 
installed, this is not the case for option 3. 

In option 3, installed panel area is calculated using the following: 

• available site area (e.g. targeted building’s roof area) and its south and east facades’ 
dimensions 

• panel tilt angle (slope of the PV panel relative to the ground)  

• azimuth angle (angle between the panel’s facing direction and the North, measured 
clockwise. 

Factors influencing data variability 
For big, utility scale projects an accurate value for the number of panels to be installed, or the 
peak power of the solar power plant should be known early in the process. For peak power in 
particular, in many countries the national regulatory authorities would cap the maximum 
capacity installed for grid-connected electricity sources with net-metering compensation.  

Where to collect this data point 
Most projects should have either capacity installed or surface area, allowing the use of option 
1 or 2. 

For some other projects, in particular for distributed PV, this information may not be readily 
available, especially at early project stages. In this case, some data about average surface roof 
area per building should be available or could be obtained from broad assumption about the 
average building size. 

 

Yearly Solar Irradiance 

 
Figure 17 - Surface characteristics 

Description of the data point 
The yearly solar irradiance is the average amount of solar energy (in kWh) per square meter, 
incident on the PV panel surface throughout a year. This value includes: 

• direct normal radiation: the fraction that reaches the ground without being 
attenuated by the atmosphere 

• diffuse radiation: the solar radiation that reaches the ground after being reflected or 
scattered by the atmosphere  



• reflected radiation from the ground surface or nearby obstacles. 

Factors influencing data variability 
While solar irradiance data can often be found for horizon surface, this data is here collected 
for the panel’s azimuth and angle. 

Horizontal irradiance can be a good proxy but, in some locations, (particularly in higher or 
lower latitudes), irradiance can vary considerably according the azimuth and angle. 

It is thus recommended to always have those considerations in mind when collecting the data. 

Where to collect this data point 
There are two types of solar irradiation data that can be collected for this project: either 
modelled or measured. 

Actual measurements of insolation are generally made in only a few places because of the 
cost of the instruments required. For these reasons it has become more and more common 
to use satellite data to estimate the solar radiation arriving at the earth surface. 

A number of databases offer access to insolation data, taking into account the coordinates, 
azimuth and panel angle. Here are some of the options that covers a big portion of the world’s 
surface, but some national or local database could still be used:  

• The European Commission’s PVGIS Tool  

• NASA’s Power Project  

• The World Bank’s Global Solar Atlas 

Other databases exist at a regional level, that could give better estimates. Those would often 
use a mix of satellite data and actual insolation measurements to calibrate the data produced. 
An example can be LABREN’s regional database for solar insolation in Brazil. 

Yearly horizontal irradiance values could range from as low as 800 kWh/m2 for the northern 
location, up to 2500 kWh/m2 for equatorial and dry locations. 

 

PV Generation Load Factor 

 

Description of the data point 
This value is a key parameter for the GHG assessment of a PV system installation for off-grid 
settlements. The PV system load factor represents percentage of utilisation for the energy 

Figure 18 - PV generation load factor 

https://re.jrc.ec.europa.eu/pvg_tools/en/tools.html
https://power.larc.nasa.gov/
https://globalsolaratlas.info/map
http://labren.ccst.inpe.br/atlas_2017_RJ.html


generated from the PV power system. Note that for grid-connected projects, or projects 
involving battery storage, this value is expected to be 100%.  

Factors influencing data variability 
For off-grid projects, the load factor depends on how well the on-site PV generation coincides 
with the household’s electricity consumption. It is indicative of a load-match indicator, 
reflecting the percentage of time-matching power production with its consumption. 

It is a very project specific parameter and a high-level confidence value could be obtained 
only by understanding consumption patterns of the building/appliance analysed throughout 
the day. 

Where to collect this data point 

PV systems load factors could range from 0% to 100%, depending on whether the building or 
appliances it is connected to consumes enough energy during day-time solar hours. Generally 
speaking, if the building or appliance evaluated has a high consumption of energy during 
daytime hours the load factor could be assumed above 50%, if it has a temporary service (such 
as water pumps, productive applications, etc.) the value would settle to 50% and if it has a 
24hour service the load factor would be settled around 25%. 

A way to increase the value of this parameter is to connect an energy storage device (e.g. 
battery) which could store partly, or totally the energy unused at the time of production. If 
the battery has enough capacity to store the totality of the surplus energy, then the load 
factor will be assumed 100%. 

This parameter is always assumed 100% when dealing with a grid-connected instalment, due 
to the fact that when PV energy is not time-matched and consumed onsite it is absorbed (and 
often remunerated) by the grid, to be consumed elsewhere. 

 

Share of Electricity Self-Generated 

 

Description of the data point 
The share of electricity self-generated is the percentage of the electricity consumed from on-
site generators (often using diesel) in the baseline.  

Figure 19 - Self generation 



The breakdown of self-generation by fuel parameter identifies which fuel is used for self-
generation its relative share in the electricity being generated on-site. 

This value is very project specific and to be able to calculate it, information of total electricity 
consumption and of total energy produced by the generators. 

Factors influencing data variability 
For off-grid project the share of electricity self-generated is often assumed to be 100%. This 
is due to the fact that before the installation of a PV system the electricity consumed would 
likely be coming from generators. 

For grid-connected PV project, this parameter will depend on grid reliability, i.e. the frequency 
and amount of time during which the area targeted by the project is affected by electricity 
outages. 

Where to collect this data point 
For grid-connected projects, an indication of the frequency and average duration of electricity 
outages can be given by the SAIFI and SAIDI indicators, that would generally be available from 
grid operators. These indicators can sometimes be provided at the district level and provide 
appropriate spatial resolution for the project. 

Environmental Energy Losses 

 

Description of the data point 
The environmental energy losses parameter is the ratio of site condition and environmental 
factors that affect PV output. In other words, it is the percentage of energy lost by the PV 
system, or not reaching the end consumer (or the grid) due to a variety of factors. 

This parameter allows users to account for real world operating conditions, accounting for 
temperature, equipment status and system losses. 

Factors influencing data variability 
Factors that influence this value are: 

• External temperature 

• Partial shading of the solar radiation incident on the surface 

• Weak radiation 

• Dust and dirt or snow on the module surface 

• Inverter losses, by transforming power into AC current 

• Cabling losses 

Where to collect this data point 

Figure 20 - Solar panel characteristics 



It can be challenging to assess the project specific value for this parameter as many of these 
losses are difficult to predict. Inverter and cabling losses are quite standard and 
manufacturers values can be used, while the environmental portion of this factor is more 
challenging to be defined and needs to be assessed depending on the specific site of the 
installation and have very wide ranges in which they could span: 

• Temperature losses (5~20%) 

• Shadings (0~80%) 

• Losses at weak radiation (3~7% 

• Losses due to dust or dirt (2~5%) 

• Losses due to snow cover (10~30%) 

 

5.2. Project scenario definition 

Number of Buildings with Installed PV 

 

Description of the data point 
The number of buildings with installed PV parameter defines how many buildings and which 
of the installation or surface types previously defined, have been targeted with PV 
installation. 

This should include whether the community targeted by the PV action is projected to grow or 
increase. In cases where the city is only planning on installing on a specific number of buildings 
all at once, the number of buildings with installed PV can be kept constant. 

Where to collect this data point 
This data would normally be well defined in the design phase of the action or policy. 

 

Figure 21 - Number of buildings having installed PV 
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