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The aim of this selection of indicators is to give simple tools to local authorities, planners,
associations and other stakeholders to help them evaluate the socio-economic impacts of an
electrification project on their community.

This list of indicators takes into account the outputs of the Marrakech Workshop for the
selection of appropriate indicators measuring the impacts of electrification on rural
ecodevelopment in Southern Mediterranean Countries that was held within the framework of
the MEDRES one-year meeting on 22" January 2008. This working document aims at
continuing the dialogue and validating the indicators selected for the field studies.

As it was outlined during the workshop, the objective is now to define a methodology and a
process for the field studies. The choice of the indicators must be motivated by the following
criteria:

- they must be relevant and describe key aspects of local ecodevelopment,

- they must be able to give significant information about the impact of the electrification
project as early as a few months after the project completion,

- they must be easy to compute with little time and manpower on the field: a particular
attention must be given to the measurement methods that will be used.

The better the selected indicators and method of measurement fit with those requirements, the
easier and the more informative will be the field studies. As a consequence, this selection is
an important step of WP4 work.

The following document presents the proposed indicators, the measurement methods to
compute them as well as the constraints that have been identified.

Some preliminary comments can be made:

- These indicators have been categorised according to the type of sustainability they refer to
(ecological, social, economic, technical and civic). However, some of them can contribute to
assessing different types of viability and this polyvalence will be taken into account in the
interpretation of the results.

- In order to minimize the “attribution gap” between what is being observed and the real
impact on local ecodevelopment of the electrification project itself, qualitative information
about the project, the local dynamics and other projects or programmes targeting the area (see
the information note about the project) will have to be taken into account for the interpretation
of the results. Qualitative observations during the field studies will also be of the utmost
importance.

Please feel free to comment on the indicators and / or measurement methods and eventually to
suggest some that would be more relevant to your case study.

It can also be an opportunity to introduce other aspects that you would like to assess on the
occasion of the field study.

The comments regarding this work document have to be sent to ADEME by February 29"




ECOLOGICAL SUSTAINABILITY

1 — Greenhouse gases emissions

Priority impact: Global environment
Definition: The supply of power generates greenhouse gases emissions which impact the
global environment.
Unit: Quantity of CO2 equivalent or tep. (period to be defined)
Measurement method: Depending on the energy source used, and the means of supply, a
CO2 equivalent will be calculated.
Comments: It doesn’t take into account the emissions due to the whole life-cycle of the
generator (energy used to produce and dispose of the genset or the solar panel for instance).
Here are only considered the equivalent emissions directly linked to electricity generation.

2 — Pollution due to the use of solid and fossil fuels

Priority impact: Local environment
Definition: Studies have identified the impacts on air quality and thus on the environment
and health due to the use of some types of fuels and power generation systems (genset,
indoor use of biomass, etc.)
Unit: The significant local pollutant(s) will be assessed using a scale from 1 (no pollution) to
5 (very polluting).
Measurement method: According to local context, the most significant pollutant from energy
sources can differ (SOx, NOx, particles, ozone, becquerels or others). This could also be an
indoor pollutant such as kerosene fumes.
Comments: The evaluation of this local pollution will be an approximation except if air
quality measurement devices are available and can measure the emissions of pollutants in the
same place with the same ongoing activities before and after the project.

3 — Quantity of wood used

Priority impact: Resources conservation
Definition: The use of wood can lead to deforestation and to the depletion of local resources.
In most cases, electricity can reduce the quantity of wood used for cooking, lighting, heating
or other needs.
Unit: m3 used during one year (in order to take into account the seasons variations).
Measurement method: The volume of wood burnt by the household or a productive platform
will be assessed. Wood used for construction for instance will not be taken into account as it
is not energy related. The origin of the burnt wood will have to be specified (vicinity, more
than 1 km, imported from other area) as well as the type of wood used (branches or trees).
Comments: This volume of wood being burnt will be an approximation. Moreover, those
needs may vary according to the period of the year. This element will have to be carefully
estimated. Further more, the data collected will have to be analysed in relation with the local
environment configuration. The impact of the wood consumption on the wood resource will
depend on the existing planted area and its characteristics.

OR

\ 3 bis — Planted area




Priority impact: Resources conservation
Definition: Another option was to consider the surface of planted trees in the considered area.
Unit: m2 (of planted area at time ™ t”)
Measurement method: The area covered by trees in a predefined perimeter (including where
people use to collect their wood and around it) will be measured.
Comments: It was mentioned that trees can be replanted but that this is not always done in a
proper way and can change the local ecosystems. Measuring the surface of planted trees does
not allow an assessment of this qualitative aspect. A better suited indicator would thus be the
preserved planted area but this appears difficult to calculate in the framework of the project.

4 - Average consumption per person of water coming from a water point
less than 15 minutes walk away

Priority impact: Water quality and accessibility
Definition: The World Health Organization (WHO) and the United Nations Children's Fund
(UNICEF) define the accessibility to “improved water supply” as the availability of 20
litres/day/person at less than 1 000 metres from the household.
They consider as “improved” water supply the access to household connections, public
fountains, protected wells, protected spring, rainwater tanks. However, national definitions of
safe water can prevail.
Unit: Litres/person/day
Measurement method: People will be asked about their consumption of “improved” water
coming from water points that are less than 15 minutes walk away.
Comments: It was mentioned that water pumping is linked to energy but not directly to
electrification. However, it is considered as an activity made possible by renewable energy.
As an easier access to improved water can also be linked to other development programmes
(PAGER in Morocco for instance), the link with electrification (pumping) will have to be
demonstrated.

SOCIAL SUSTAINABILITY

5 — Free time available

Priority impact: Quality of the private life of the population
Definition: Electrification may facilitate household and productive activities which will
allow the population to benefit from more free time. It is considered that this will have a
positive impact on the social life of the community and on the individual development.
Unit: average hours/day or week of free time
Measurement method: People will be asked to assess their free time in hours during the day
or week. Results for men and women will be separately assessed.
Comments: The quantity of free time is not an indication of its quality. The impact of TV on
the social and family links for instance was discussed. The aim is not here to make a value
judgement. However, qualitative comments can be collected during the inquiry.

6 — Satisfaction with the quality of life at work

Priority impact: Quality of life at work
Definition: Electrification can allow the creation of new activities and jobs, and the
facilitation of existing activities, including housework and other productive activities.




Unit: graduation (1=not satisfied at all to 5=fully satisfied)

Measurement method: A satisfaction questionnaire will be used. Results for men and women
will be differentiated.

Comments: Qualitative comments and observations will be necessary to allow evaluating the
link between people satisfaction with their life at work and the electrification project (new
activities, improved activities, etc.).

7 — Improvement of literacy

Priority impact: Education and training levels

Definition: Electrification, increasing the “daylight” time and reducing the time spent for
burdensome activities, may allow children and adults more opportunities to study,. All those
changes may have a positive impact on literacy.

Unit: % of literate persons

Measurement method: People will be asked if they are literate or if they are currently
learning to read and write. Age and gender will be differentiated. (t and t+1)

Comments: Literacy improvement will also depend on other factors such as the presence of a
teacher, alphabetisation campaigns, etc. The existence of such elements will have to be
identified in order not to overevaluate the direct impact of electrification. Moreover, as for
other indicators, those effects may not be clearly measurable in the timeframe of the
MEDRES project. This is rather a medium/long term indicator.

OR

7 — Time dedicated to studying

Priority impact: Education and training levels

Definition: Electrification, increasing the “daylight” time and reducing the time spent for
burdensome activities, may allow children and adults more opportunities to study. All those
changes may have a positive impact on literacy.

Unit: Average time dedicated to studying (per day or week).

Measurement method: People will be asked to indicate the time spent for studying every
day/week. Age and gender will be differentiated.

Comments: This quantitative aspect does not insure the quality of education. A commonly
used indicator is the proportion of students graduating to the next level but it won’t be
possible to be assessed in the timeframe of the MEDRES project.

8 - Number of children under 5 fully vaccinated

Priority impact: Sanitary progress

Definition: Providing sanitary protection to children is a way to improve the health of the
population over the long term. Electrification may allow developing the sanitary provisions.
Vaccination is one such aspect which requires the use of refrigeration.

Unit: number of children fully vaccinated.

Measurement method: What is measured is the number of children under 5 that have
received all the regular vaccines.

Comments: As in the case of other indicators, the evolution measured may reflect the results
of initiatives beyond the electrification project itself (this difficulty to identify a single causal
link is called “attribution gap”). That is why the existence of other development
projects/initiatives involving the population would have to be identified.




ECONOMIC SUSTAINABILITY

9 - Number of jobs created

Priority impact: Access to productive activities
Definition: Electrification may allow new types of activities and thus the creation of new
jobs. Beyond the economic aspects, the participation in productive activities is deemed
important for the integration into the community.
Unit: number of jobs created
Measurement method: The “before” study will allow to have an overview of the productive
activities of the village. The “after” study will focus on the new jobs created, if any. The jobs
directly linked to the electrification project (construction, maintenance, etc.) will be
differentiated from the jobs created indirectly.
Comments:

10 — Electricity expenses

Priority impact: Satisfaction of essential needs
Definition: The energy budget of households and SMEs can become a handicap when energy
prices are increasing and will crowd out the satisfaction of other needs.
Unit: National currency and conversion to Euros
Measurement method: What will be measured are the electricity expenses for similar uses.
The expenses that will be evaluated before and after the project are only the “before” uses.
Indeed the raise in global electricity expenses can also signal a broader access to electricity
services and thus improved comfort.
Comments: The difficulty will be to identify during the “before” study the uses that may be
replaced by electricity after the project completion. The objectives and characteristics of the
electrification project will help to identify them. Switch to electricity can potentially concern
the following uses:
- Lighting
- Video (black and white or colour) and audio
- Refrigeration
- Ventilation / air conditioning
- Small domestic appliances
- Information technology (computer,etc.)
- Water pumping
- Water heating
- Heating
- Different applications for productive activities
- etc.
During the before studies, expenses related to the selected uses that can require electricity
will be evaluated. During the “after” study, the expenses related to those same uses will be
evaluated anew and compared.

11 — Energy self-sufficiency

Priority impact: Self reliance




Definition : The best way to achieve energetic and economic independence is to know how to
use as much as possible competitive local, renewable resources. This attitude does not
exclude energy exchanges, but energy remains a strategic resource and it is necessary to
know one’s level of autonomy.

Measurement unit : % of imported primary energy

Measurement method : The proportion of local energy resources in the energy balance will
be assessed

Comments:

12 - Number of people under the poverty line

Priority impact: Equity / Redistribution
Definition: The number of people living under the poverty line is the number of people
whose income remains under a certain threshold generally determined at a national level.
Those thresholds generally depend on the size of the household in order to take into account
the composition of the family.
Unit: Number of people living under the poverty line in the area
Measurement method: The national definition of the poverty line will be used. As people
may not be eager to communicate precisely on their income, brackets of income will be used.
This information may also be available through the national statistical data if it is detailed
enough to be useful at a local level.
Comments: It was pointed out that in rural areas, almost all the population may be under the
poverty line. However, the data collected about the incomes will enable a further analysis to
evaluate the general evolution.

TECHNICAL SUSTAINABILITY

13 — Local cost of the kWh

Priority impact: Energy efficiency
Definition: The local cost of the kWh is the cost directly supported by the end-user.
Unit: Local currency and conversion to Euros
Measurement method: The local cost will include the connection costs or the initial
investment paid by the consumer, the service and the maintenance costs (if a specific
payment is dedicated to this).
Comments: Here, the indicator focuses on the pocket-book of the end-user. However, even if
diffuse investment costs and subsidies are not taken into account here, they are “socialised”
and supported by taxpayers and represent resources that will not be invested in other
productive projects. As a consequence, the real life-cycle cost of the kWh before subsidies is
another important indicator of the project sustainability that should also be calculated (seee
Indicator 13bis).

13 bis — Real life-cycle cost of the kWh

Priority impact: Energy efficiency
Definition: The real cost of the kWh over the life cycle takes into account the cost of
electrification and electricity generation before subsidies as this cost has to be supported by
someone (the State / taxpayers in general).
Unit: Local currency and conversion to Euros




Measurement method: All investment costs will be taken into account: equipment costs,
engineering costs, grid extension costs in the case of grid connexion, primary energy and
generation costs, maintenance, disposal, etc.

Comments: See comments for Indicator 13.

14 — Additional uses

Priority impact: Appropriateness to the needs (heat, light, motricity, mobility)

Definition: Electricity is a vector that can be used in various types of applications. An
electrification project may thus bring a wider access to existing uses and allow new uses.

Unit: Extra hours of access to identified uses.

Measurement method: During the “before” study, access to uses that are / can potentially be
satisfied by electricity will have to be identified and quantified in hours

- Lighting

- Video (black and white or colour) and audio

- Refrigeration

- Ventilation / air conditioning

- Small domestic appliances

- Information technology (computer,etc.)

- Water pumping

- Water heating

- Heating

- Different applications for productive activities

- etc.

During the “after” study, the focus will be made on new or longer access to those uses.

A questionnaire about the uses (number of hours/day or week and energy source) will be
proposed. (This questionnaire could also help to assess indicator N°1 “CO2 equivalent
emissions”, N°2 “use of solid and fossil fuels” related to the air quality and N°10 about the
related energy costs).

Comments: Exhaustiveness will be difficult to reach. Besides, a larger access to existing uses
and access to new uses are not automatically linked to a better appropriateness to the needs
as those are relative and may increase with the satisfaction of previous needs.

15 — Percentages of electrified households

Priority impacts: Diversification / Decentralisation

Definition: Widening the electricity generation range constitutes a physical as well as an
economic and social safety net. It is beneficial for the decentralization of development nodes
and the diversification of expertise throughout the territory, which triggers the extension of
productive areas.

Unit: %

Measurement method: Proportion of electrified households in the studied area.

Comments: All households may not benefit from the same services. However, this aspect will
be assessed through the indicators linked to electricity uses (14).

16 —Resilience / Service quality

Priority impact: Resilience / Service quality

Definition: The number of power failures and other interruptions will determine the quality,




reliance and appropriateness of the provided service.

Unit: Hours

Measurement method: An average number of hours of supply interruption will be estimated
by week/month.

Comments:

CIVIC SUSTAINABILITY

17 — Number of associations in the ecodevelopment field active in the area
Priority impact: Information quality

Definition:

Unit: Number of associations active in the project area

Measurement method:

Comments: This indicator will give information about the structured local initiatives in the
field of ecodevelopment. It may help to identify initiatives that impact the local
ecodevelopment.

18 - Number of citizens’ interventions in energy decisions

Priority impact: Valid involvement of citizens in public life
Definition: In order to achieve the right balance, there should be expertise in the civil society
that matches the expertise of the private or public energy promoters. Thus, the NGOs and the
users’ councils will be able to participate effectively in the definition of the needs and the
elaboration of projects, as well as in the development of the energy policies that should
ensure the good development of the country. See the examples of the CUBE in the United
States, Energywatch in the United Kingdom, citizen forum in Denmark, and other adapted
schemes corresponding to each national context.
Unit: rating (ex : 1=no intervention; 2=informal discussions with the local authorities/project
planners; 3=participation to information meetings; 4=public consultation; 5= participation to
the project implementation and follow-up (definition of the proposed services, etc.)). This
rating can be adapted to the local context.
Measurement method: the citizens’ interventions (to be defined according to the context) in
the energy decisions will be assessed.
Comments: Qualitative elements about people’s motivations and how they defend their own
objectives will be needed.

19 - Percentage of people satisfied with the project

Priority impact: Female participation in the decision-making process
Definition: The acceptability of the project can be evaluated through the population
acceptance of the project.
Unit: rating (from 1= not satisfied at all to 5=fully satisfied)
Measurement method: To test satisfaction a questionnaire will be made. Answers will be
differentiated by gender.
Comments: Qualitative elements and comments may be collected during the interview.




Priority impact: Social cohesion
Definition: The electrification project, by developing a clearer perception of being a
community (village, district, etc.), can generate new collective initiatives. Some of these may
be linked to the local Agenda 21 (Rio 1992 Earth Summit commitment) where they are
implemented.
Unit: Number of local collective initiatives (they can be assessed if needed)
Measurement method: People will be asked about collective activities or initiatives through
an open question.
Comment: This may only evidence an existing dynamic and not a direct causal link between
the electrification project and those potential new collective initiatives.




