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The challenge: supplying energy access for all ¢\’ IBERDROLA

More than 1.300 million people have no access to electricity and 2.600
million do not have clean cooking facilities

Poblacion mundial sin acceso
a electricidad

2009: 1.3 Billones de personas
2030: 1.0 Billones de personas H

O 2009 (en millones de personas)

O 2030 (en millones de personas)

Challenge: provide quality energy supply to developing countries

a) Minimum service (three lamps and one phone charger)?
b) An ambitious objective: to achieve a standard of service comparable to the rest of the world

Business models that allow scalability of the solution
(more than 1Trillion $ till 2030)

An energy mix that does not
jeopardize sustainability




Institutional support: SE4AIl €. IBERDROLA
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What does “universalize access to electricity supply” mean? €. IBERDROLA

“Lack of electricity does constitute a barrier to the people

development and their welfare”

 All the consumers are “in the grid” but there are economic
vulnerable consumers (fuel poverty).
e Public subsidies, tariff subsidies, obligation schemes
(CERT/CEST/ECO en UK), social bund...

100% electrified
countries

e Consumers “out of the grid”
e Expansion of the existing grid
e By using micro grids
« By domestic electrification
e Economic vulnerable consumers
e Public subsidies, tariff subsidies,...

No electrified
countries




The theory to successful: multistakeholder solution ¢ IBERDROLA

Traditional models of public service are no longer useful: concession
holder/Administration

Governments as responsible for ensuring supply

Beneficiary community. Essential involvement

NGOs

. Volunteer groups in
International Local g_ P
. companies

Private sector

Multinational . . .
. Grid concession holders Local suppliers
companies . |

New companies: cooperative ventures, Joint Ventures, social
enterprises, etc

Other agents: multilateral developmen
institutions, Universities

Multistakeholder
solution

New models of governance: Public Private Partnerships for development




The theory to successful: steps to be solved among all ¢/ IBERDROLA

Some steps for the good governance of any type of universalisation project

1. Need Contacts among communities, Administrations

- Technical solutions Data, adequate technical solutions
(investment and O&M), optimising scarce resourses
S5.- Synergles Water, health, education, new economies...
6.- Side-effects Sociological and cultural effects
7.- Regulation Existing legal frameworks and their changes
8.- Business models Local partners, chain of private companies, scale, from projects/assets driven to
' services driven...

<9- Sustainability Funding (investment, O&M, subsidies, tariffs, Affordability, ability to pay in
ity ...) involvement of beneficiaries

New governance models: importance of allocation of responsibilities.




The theory to successful: the private companies contribut#nBERDROLA

Technical capabilities
(HHRR, Technical Efficient use of Higher funding
resources...) t0o resources sources
implement projects

Innovation Contribution of
(technical, business Volunteer groups and il Creater added value

; (less cost, more services,...)
models...) retirees

Risk management SCALABILITY




The theory to success: Scalability required for universal supply ..
cannot be achieved only with philanthropy and social action ¢ IBERDROLA

Resources needed for\
Scalability

Business creation

Sources creation

Profitability

; Scalability _

Shared Value= Economic Value + Social Value

“Why business can be good at solving social problems” (Michael Porter ) (*)

(*) http://www.youtube.com/watch?v:OiIh5YYDR20&feature:player_detailﬁage



Some help to scalability: The “Reverse innovation”... G

IBERDROLA

Developing countries Developed countries

e

New products:
« Ultraportable notebooks
*Smartphone components

HANG, C., & GARNSEY, E. (17 de June de 2011). Opportunities and resources for disruptive technological innovation. Working Paper, University of
Cambridge. Cambridge.




..to link “universal service” and “utility of the future” b

IBERDROLA

Developed countries

New products
and business

Applying to global market the knowledge extracted from

local developing countries markets




Some help to scalability: Understanding the base of the pyraﬁgmm

to develop new business-models

The double discrimination Value added + New opportunities

New economic

e opportunities and new
No subsidies since they PP demands

are not connected to [
network \
3 New regulatory
I
I
l
I
I
l

frameworks for rural
zones

No electricity, but aprox

$40 billions spent on

POOT energy resources * Affordable expense on

electricity
(Capacity to pay)

(*) Source: “From gap to opportunity: Business models for Scaling up energy access. IFC”.




¢. IBERDROLA

Luz para todos (Light for all)



¢ IBERDROLA

Previous programs for universalization in Brasil

Initial experiences start in 90’s

Learning of failures




National electricity exclusion in 2000 ¢ IBERDROLA

ELECTRIC EXCLUSION HUMAN DEVELOPMENT RATE - IDH

RATE OF SERVICES PROVIDED IDH
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Families without electricity access were mainly located in areas with the

lowest Human Developed Index (IDH) and were Very Low rents families
and located in rural areas




Homes without electricity at the beginning of the program ﬂ;,,lBEm
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Fuente: Censo IBGE, con actualizacion, ampliacion y elaboracién de ABRADEE



Launching Light for all ¢. IBERDROLA

Chegou o
Programa
Luz para
Todos.

> Decreto N.° 4873 de 11 de
noviembre de 2003

Objectives l

» To guarantee energy access in all rural areas in 2008, with

intermediate goal of 90% in 2006. Extended in 2011 till 2014.
» Priorities for zones with low development index and families with low
rents
» To mitigate tariffs impacts using official subsidies complemented

with financial and own recourses of Distribution

Information http://luzparatodos.mme.gov.br/luzparatodos/asp/



A Multistakeholder solution.

Main agents in Light for all ¢ 1BERDROLA

Coordination: Ministry of Mining and Energy

Operation: Electrobras and State Governments

Execution: Distributors (as Coelba, Distributor with a share of

Detection of needs, information and education about the program
to communities: Community agents

The applicants: people in rural areas




The governance structure of Light for All ¢/ 1IBERDROLA
Contract signature
Comision Nacional Priorities and information and freeing
UniversalizaCién on works advance States economical recourses
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State Management
Committee

“Light For All” Agent

Applicants ‘

Monitoring
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Projects Execution




Economical Resources and concretion of

. IBERDROLA
governance ﬁl

Funding from public budget, and contracts with Electrobras and
with State Governments guarantee the economical sustainability

Federal Government: (originally 50% Subsidy (Funds CDE Electrobras))
State/Municipalities: (initially 10% minimum)
Distributor: (initially 15% minimum +

xx% completing 100% soft financing(Funds RGR))
Total 100%

A comprehensive legislative, contractual, operational and technical set of
documents establishes the obligation/rights of all the stakeholders




Goals of Light for all (1) ¢. IBERDROLA

Programa

iUz Informativo Luz p

para todos

Main goal:
Initial objective: Access for 10

Programa Luz para Todos

million people.
Currently 15,1

15 MILHOES DE PESSOAS SAIRAM DA ESCURIDAO

Investment: USA$ 20.000 Millions New jobs: 460.000 |_

Source: http://www.mme.gov.br/10anosluzparatodos/resultados.html

Other effects |

ffects of “Light for All" on th rtunities of study, health and : iy
m‘m’; R Ao O e S S More job opportunities 40,5%

Investment on improvement 88,1%
of homes

Improvement of living

0,
conditions 92,9%

Source: http://luzparatodos.mme.gov.br/luzparatodos/downloads/Informativo LpT nr.41.pdf

School at night Jobs Incomse Healthcare




Goals of Light for all (2) ¢ IBERDROLA

Improvement of welfare, creation of new economies, avoiding emigration from

rural areas, availability of rents for efficient ways of energy....

Monthly average expanses with renewable energy in Brazilian reais

Mo Expense RE 1w RES R 6w RE10 RS 11 1o RS 20 Rl 2190 RS 30 RS 1w A 50 RE51 0 RE 100 Above RS 100 Hod Respond

. Expurse bulor the anbral of oeetricily

AQUISICAO DE ELETRODOMESTICOS

Geladeira [ETT N 2.907.000 -
R se— household appliances
Antena Parabdlica 1.800.000 for more than 3
Ueuidttcodor TR 1.457.%00 million households
Mdquina de lavar 1.432,000 -
Apareho e som [ETFTS 1.210.000 benefited from the
Ferro de passar roupa £95.000 prog ram
Bomba D"agua nl.nnl
Chuveiro elétrico 527.000
Freezer .

.l.pnun- T srvival of shectriciy

7 Million poles
1,5 million kms of lines

Source: _http://www.mme.gov.br/10anosluzparatodos/noticia3.html

Computadores 250,000

...and Research & Development in new technologies (e.g. Construction in

complicated regions/access, electricity poles with resins of polyester)




Other Initiatives/references

Earth at Night Astronomy Picture of the Day

More information available at: 2002 August 11

hit

antwrp.gsfe.nasa.gov/apod/ap02081 1. himl wrp.gsfc.nasa.gov/apod/astropix.html




Energia Sin Fronteras (ESF).

Inicio  Quienes somos  Proyecto Asesoria Tecnkca [studios  Informes  Cursos Violimtarlado ' Amigos de
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Filltrar par titda

Mastrar # 1|l':|ne|.z[

# Titulo del articulo

1 Peni. Luz Comunitaria en diez centros de San Pablo, Cajamarca, Peni.

2 ALBERGUE SANTA MARIA DE LA PAZ, MADRID

3 Camerdn. Acceso sostenible al agua potable mediante bombeo fotovoltaico. Mayo-Kani-Illir

4 Guatemala. Electrificacion fotovoltaica de centros comunitarios del Municipio de Cobén,Alta Verapaz

5  Benin. Suministro de agua potable a diez comunidades de las municipalidades de Kalalg, Nikki y Pereré

6  Benin. Suministro de electricidad mediante energia solar fotovoltaica al centro de salud de Bongowerou

7 Benin. Aula de formacion profesional en energia solar fotovoltaica en el centro Don Bosco de los Padres Salesianos en Parakou
8 Camerin. Acceso sostenible al agua potable mediante bombeo fotovoltaico en el poblado de Ouro Karamba

9 RD.Congo. Mejora de las condiciones sanitarias en la regidn de Kivu-Sur mediante la electrificacidn de diez centros de salud.
10 Togo-Abastecimiento agua potable en el Cantdn de Defale

11 Micaragua. Instalacién de una microcentral hidrdulica de 25 kW en el Valle de Condega

12  Peri. Mejora de abastecimiento de agua en cinco pozos del distrito de La Matanza

13 R.D. Congo. Electrificacidn fotovoltaica de siete centros sanitarios en la isla de Idjwi

A NGO dedicated to Universal Service (Electricity and Water). Near 100%b of

volunteers




Guide to good practices (EsF) ¢. IBERDROLA

ENERGIA
Y COOPERACION

4COMO PROMOVER EL ACCESO A LOS SERVICIOS
ENERGETICOS EN ZONAS DESFAVORECIDAS
MEDIANTE LA COOPERACION AL DESARROLLO?

GUIA DE BUENAS PRACTICAS

-+
FUNDACION ENERGIA SIN FROMTERAS P
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Solar field Nyumbani Ecovillage Project (Kenya) .

'IBERDROLA

First village of this kind in

e The village initially was comprised 1000 orphaned
children of both parents, dead because of HIV, and 100
grandparents who care for children.

 Nowadays, it deals with 4,152 children, grandparents

who live in the village and people who come to the
health center.

* The project, with a budget of 220.000€, has been run by the
Foundation Energia sin Fronteras (EsF)*.
2 g ® ° The project consists of a village where each house has its
: own vegetable patch and a farm with pets. It involves the

installation of a solar field of 216 panels 210 w/unit (~45.5
kw) connected to a local micro network.

Access to solar energy will avoid from dependence from fossil fuels, with

high costs and other harmful consequences, allowing the Ecovillage be self-
sufficient and sustainable.

*These funds have come both from EsF own resources and thanks to the contribution of external donors: HC Energia, Fundacion Iberdrola and Iberdrola Ingenieria y Construccion, 25
Sunalia, SMA, Sunpower (donation of PV panels) Tudor (batteries) and Praxia (grant structures).



GSEP

Renewable Energy Projects

Project Videos
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'IBERDROLA

Globa I. - Association founded after the Rio Summit in 1992 dedicated to promoting
Sustainable Electricity sustainable development in the electricity sector globally
Partnership

ABOUTUS | MEMBERS | PROJECTS | CAPACITY BUILDING | SCHOLARSHIP | PUBLICATIONS

l - e

able Energy Projects =™

Home » Renewable Energy Projects = Energy for Education Project

Nepal — Energy for Education Project

KEY OBJECTIVES:
= To demonstrate the potential of solar energy as a viable power source for
improving education in the region.
= To use the energy from photovoltaic system for lighting and to launch a
computer program in two rural schools.
- To provide clean portable small solar home systems for students and
residents of rural Matela, significantly reducing the emission of toxic gases

from the current use of kerosene lamps.

- wl g
Elstrotwan "."
; g

STATUS:
Completed

T

Sample video on:
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Survey on Public-Private Partnerships ¢ IBERDROLA

gll.fsgzlina'ble Electricity U N"E nergy 2012

Partnership

varmerly €,

Strengthening Public-Private Partnerships
to Accelerate Global Electricity Technology

Deployment
Py T american "‘-‘
e % et
eDF Eletrobras
Recommendations from the Global Sustainable Electricity
Partnership-UN-Energy Survey-2nd Edition
i)
)& Enel L Y - T

© RWE  @mne

: IBERDROLA

-~

Strengthening Public-Private Partnerships to accelerate global electricity
technology deployment.
What is given to a Public Private Partnership by each party

27



Technical aspects

aopE e ¢ IBERDROLA
(Real Academia de ingenieria)

TECNOLOGIAS PARA i
EL DESARROLLO HUMANO S
DE LAS COMUNIDADES

RURALES AISLADAS
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Decalogue for electrification €. IBERDROLA

(Real Academia de ingenieria)

General conclusions: A Decalogue for electrification in isolated rural locations

1.

2.

10.

Energy access is an essential requirement to poverty reduction fight and human
development.

Isolated rural locations (IRL), devoid of adequate energy supply and without
predictable access to the electricity grid, hold much of poverty.

The states, through their various administrations (central, regional or local) are
responsible for ensuring universal access to energy services.

Renewable energy technologies allow access to energy in IRL through isolated
systems from the grid.

The energy actions must be technically and economically affordable and requiring
novel solutions for an efficient and sustainable management.

Consumers in IRL should not pay for electricity over their ability to pay, and by a
principle of equity, no more than those in similar condition serviced from power grids.
There is a consensus among multilateral development organizations that universal
access to modern energy sources needs crucial private sector involvement,
However, the free functioning of the market is not enough to supply ISL in terms of
equity.

Along with the new technologies, creating companies or organizations providing
energy services at the local level and an appropriate institutional framework are
necessary for the electrification in IRL.

Active and joint position of governments, businesses, cooperating institutions and
communities is required to promote the sustainable provision of services to IRL.

29



General approach to mini-grids

¢ IBERDROLA

HYBRID MINI-GRIDS
FOR RURAL
ELECTRIFICATION:
LESSONS LEARNED

;““.g“"i Alliance for
./ USA' D Rural

Siggee?®  MOH THE AMERICAN PEOMLE Electrification

“e[r] cluster”
for a
smart energy access

THE RILE OF MICRDIGRIDS 1N PROMOTING THE INTEGRATIDN OF RENEWABLE ENEREY [N [NDLA



Governance aspects ¢ IBERDROLA

Proyecto: APPD para la electrificacién de ZRA en Latinoamérica

Grupo de Investigacion en Organizaciones Sostenibles

Universidad Politécnica de Madrid

Documento de avance 1:

APUCACION DE LA EMPRESA SOCIAL A LA ELECTRIFICACION DE ZOMNAS RURALES AISLADAS
EN LATINOAMERICA

Ana Moreno Romero = Ramdn Fiesc Gardla = Luis Miguel Uriarte

+__/_ > - l‘;
e~ A\ BNl

EsF - Aula de Solidaridad — UPM — FICAIpD

[Erverg de 2001

Praparsdo y Revisado: Ana Moreno Bomens
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Governance aspects ¢/ 1BERDROLA

UNITED NATIONS ECONOMIC COMMISSION FOR ELUROPE

Guidebook on Promoting
Good Governance n
Public-Private

z N ' 2
UNITED NATIONS :




Governance aspects and Public Private Partnerships ¢ IBERDROLA

Cuadernos

EMPRESA ¥ DESARROLLD:
MIDIENDO IMPACTOS

Energias Renovables en

SENEGAL

Mapa de actores e iniciativas
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Business to solve social problems

~ Subscribe to TED channel g

MICHAELPORTER

http://www.youtube.com/watch?v=0ilh5YYDR2o0&feature=player_detailpage




Thank you very much for your attention

p

IBERDROLA




