Energy Storage Prioritisation in
Mexico – case study of Tlamacazapa
Xinfang Wanga, Rosie Dayb, Jonathan Radcliffea, Daniel Murrantc
a: Birmingham Centre for Energy Storage, University of Birmingham
b: School of Geography, Earth and Environmental Sciences,
University of Birmingham
c: Energy Systems Catapult

Background of the project








Aim: identify a list of project options with renewable and
energy storage technologies that provide the greatest
benefits in an area of study case in Mexico
INEEL (Mexican National Institute of Electricity and
Clean Energy) identified the case study area –
Tlamacazapa
Understanding the relationships between their energy
use and their wellbeing, in terms of current use and how
an improved energy situation could improve their
wellbeing is important
4 focus groups were carried out in November to collect
the information, arranged by gender and age

Multi-dimensional wellbeing




Based on Nussbaum’s Central Capabilities
A multi-dimensional way to understand wellbeing and
development
The dimensions we discussed included
–
–
–
–
–
–
–
–

Health
Security / safety
Earning a living
Education / culture / religion
Dignity and social respect
Relationships with others
Environment / other species
Recreation

Health and energy – current situation








Cooking with firewood creates smoke, causes
respiratory and eye problems, especially for women
and children
There is a lack of clean pumped water. Water from
wells is dirty. Drinking and cooking water has to be
bought
Refrigeration is important for medicines, including
diabetes medicine (commonly needed). Most
households use ice flasks for personal medicines.
The health centre has refrigeration but lacks medical
appliances that need power

Security and energy – current situation







No street lighting: individual households are meant to
keep a light on to light the way but many do not (due
to cost)
People are afraid of animals in the dark: snakes,
scorpions, dogs, also of falling
Mostly younger women are afraid of being molested
by other people in the dark
People mostly do not go out after dark
Collecting wood is difficult when it rains – danger of
falling

Earning a living – current situation







Most people make handicrafts by hand, needing hot
water, using wood for heating up. Low incomes.
Lack of machines which could produce more quantity
and more consistent quality
Lack of lighting at home restricts working hours
Lack of training and employment opportunities for
young people
Do not grow produce due to lack of water for irrigation
Some would like to start a small food business but
need power for appliances

Education / culture / religion – current
situation







School currently has no electricity connection: no lighting
or computer use
Young people use mobile phones for reading ebooks
and for research, but signal is poor
Restricted lighting at home affects ability to do homework
Some children work collecting firewood to sell instead of
attending school
Churches have restricted lighting due to the cost (paid by
the patron)
Festivals need electricity for light, music, cooking

Dignity and social respect – current situation
People wash using water from wells, sometimes
cold or heated with wood fire
 Clothes are washed in the dirty well water,
sometimes purified with chlorine tablets, or using
collected rainwater.
 Ironing is difficult, electric iron is expensive


Relationships with others – current situation








Relatively few opportunities for socialising
Lack of street lighting means people do not feel safe to
visit others after dark
Women have too much work and no free time
Mobile phones are important for communicating with
more distant family, but signal is poor in most of town,
antenna location restricted by where electricity cables
are
Few opportunities for collective socialising
Young people have little use of internet for social
networking

Environment and other species – current
situation
Firewood is collected from the surrounding
forest
 Most people feel it is important to preserve
forest
 The forest is also important to prevent soil
erosion and landslides


Recreation – current situation
Sports grounds are not lit, so cannot use them
when dark
 Fiestas provide main focus for community
socialising
 Lack of lighted market or plaza for evening
socialising
 Lack of other recreation opportunities e.g.
cinema, cybercafé.
 Most homes use TV / radio / play music


People’s aspirations of how energy would
enable their wellbeing improvement
Discussions from the focus groups mostly
highlighted their needs for lighting, use of
appliances, clean cooking and clean water
 Diagrams are drawn in the next few slides to show
how these needs link to their wellbeing, which
could be enabled by providing more energy at a
lower cost
 Their wellbeing/capabilities are coloured in green in
the diagrams


Aspirations for lighting service linking to wellbeing
outcomes

Street lighting would
improve people’s health,
relationships, recreation
and income, as they would
be able to do activities
outside in the evening and
spend more time with
friends and family
 More affordable lighting at
home would help with
homework, craft
productivity, domestic work
 Cheaper and more lighting
would play a significant role
in advancing most of the
development needs of the
village


Aspirations for appliances linking to wellbeing
outcomes
 The appliances people







have/use at home are
limited, due to costs and
also outages
Electric machines are
highlighted as important for
improving their productivity
and ensuring the products
are of the same size
For education, electricity is
needed for schools for the
use of computers and
internet
Greater use of cooking
appliances could support
small food enterprises

Aspirations for cleaner cooking fuel linking to
wellbeing outcomes
Health would be
improved by cooking
with cleaner fuel
 Women would have
more time for doing
other work, socialising
and visiting relatives
 Children would also
have improved health
and for some,
possibly better school
attendance
 Safety risks of
collecting firewood
could be removed


Energy needs for water linking to wellbeing
outcomes

Cheaper power is
needed for
pumping water
more frequently,
but the water
source is also
limited
 Money could be
saved if no need to
buy drinking /
cooking water
 Some people
would like to grow
gardens and
produce if water for
irrigation was
available


Providing energy and water for wellbeing
We can improve their wellbeing by
 Providing electricity in the home: for lighting, cooking, appliances
and machines etc., which would improve health, safety,
education, relationships, dignity and recreation, help people
make a living, and reduce environmental impact
 Providing electricity in the community: for street lighting, lighting in
churches and market, appliances in health centre and schools,
and creating a workshop/cyber/other local business, which would
improve safety, health, education, recreation, relationships,
religious practice, and help people make a living
 Providing water: for drinking/cooking, showering/bathing,
laundering, and for plants and animals, which would improve
health, relationships, dignity and environment, and help people
make a living

Key constraints on energy and water


Cost
– Electricity is a relatively large expense for low income households
– Disconnections are common and a penalty has to be paid before
reconnection is possible
– Firewood is used rather than gas for cooking due to cost, although gas
is preferred
– Lighting is restricted due to cost
– Appliances are expensive to buy and to run
– Water bills are often not paid leading to water cutoffs for all



Reliability and limited supplies
– Power outages are quite regular and can last up to 24 hours
– There is limited water supply in both dry and wet seasons



Vandalism
– Public lighting is allegedly sometimes vandalised

Priorities







The issues people felt most strongly about are health (including
water availability) and security (mostly connected with outside
lighting), followed by earning a living, education and
relationships.
Recreation was the lowest priority because people have little
free time currently
Nevertheless, community activities are clearly very important
The whole community is concerned about opportunities for
young people
Above information is used for our multi-criteria decision analysis
(MCDA)1
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Revisit Tlamacazapa and reconfirm the
community’s priorities

Discussion at Tlamacazapa (revisit)
How would the community feel about the projects
below being piloted, if there was an opportunity for
the project to continue?
Possibilities:
 Provide street lighting
 Assess how to improve water quality
 Install PV + storage in community buildings:
churches, schools, health centres
 ‘Clean’ cooking, with electricity

Next steps
Pilot projects in Tlamacazapa (seeking funding)
 Integrated solutions considering cooking,
lighting, refrigeration, water and other needs of
the local communities
 Replicate the case in many other regions that
have similar issues as Tlamacazapa, both in
Mexico, and in Africa and Southeast Asia


