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“How did Homo sapiens manage to cross

this critical threshold (cooperation beyond

" Rapiers U bl vhe higgra guevtinns of hivry ssd of e molm

workd, sad i iy wrinem i unbengemably vivel Lengmage.* a famlly; abandora Clan), eventua“y
B Rt o e founding cities comprising tens of

thousands of inhabitants and empires
Yuval Noah Harari ruling hundreds of millions? The secret
was probably the appearance of fiction.

a Large numbers of strangers can cooperate

Sapiens

successfully by believing in common

myths...

... Churches, states, judicial systems,

corporations and human rights do not

A B rie f exist outside the stories that people

invent and tell one another. There are no

Histor‘y Of gods in the universe, no nations, no

money, no human rights, no laws, no

Humankind justice outside the common imagination

of human beings”
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Energy & human development

“The primary purpose of our energy system is to
contribute to a better quality of life. To those
that have it, modern energy unlocks access to
improved healthcare, improved education,
improved economic opportunities and, even,
longer life. To those that don’t, it is a major
constraint on their social and economic
development.”

Source: IEA, “Africa Energy Outlook”, 14 October 2014
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LA AGENDA 2030 5 %

763\
José Luis Trimino s |

SESION NUESTROS PROYECTOS

23 pe AeriL DE 2019

The Goal 7 targets (by Z05/)

* Ensure universal access to affordable, reliable and modern
energy services

* Increase substantially the share of renewable energy in the
global energy mix

* Double the global rate of improvement in energy efficiency

* Enhance international cooperation to facilitate access to
clean energy research and technology, and promote
investment in energy infrastructure and clean energy
technology

* Expand infrastructure and upgrade technology for
supplying modern and sustainable energy services for all in
developing countries, in accordance with their respective
programs of support

2/26/2020
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—Ar- | LA AGENDA 2030 - Los ODS OBJETIVOS
—~ - DE DESARROLLO
Csf SOSTENIBLE

Objetivo 7: Garantizar el acceso a una energia
asequible, fiable, sostenible y moderna para todos

» Meta 7.1.-De aqui a 2030, garantizar el acceso universal
a servicios energéticos asequibles, fiables y modernos

Indicadores:

7.1.1: Proporcion de la poblacion que fiene acceso a la
elecfricidad

7.1.2: Proporcion de la poblacion cuya fuente primaria de
energia son los combustibles y tecnologias limpios

B T

24/ - J.L. TAmific — Sesién “Nuesiros Proyectos”. abril 2019+ www energiasinfronteras.org a

%, @
g LA AGENDA 2030 - Los ODS OBIETIVOS
~ ™ DE DESARROLLO

st SOSTENIBLE

» Meta 7.2- De aqui a 2030, aumentar considerablemente Ila
proporcion de energia renovable en el conjunte de fuenfes
energéficas

Indicador 7.2.1: Proporcion de energia renovable en el consumo final £
tofal de energia

> Meta 7.3- De aqui a 2030, duplicar la tasa mundial de mejora de la
eficiencia energética

Indicador 7.3.1: Intensidad energética medida en funcion de la
energia primaria y el PIB

25/ - J.L. Tiimific — Sesion “Nuestros Proyectos™, abril 2019 * www energiasinfronteras.org




2/26/2020

LA AGENDA 2030 - Los ODS OBIJETIVOS
DE DESARRO

>
SOSTENIBLE

> Meta 7.a: De aqui a 2030, aumenfar la cooperacion internacional
para facilitar el acceso a la investigacion y la tecnologia relativas
a la energia limpia, inclvidas las fuentes renovables, la eficiencia
energéfica y las tecnologias avanzadas y menos contaminantes
de combustibles fosiles, y promover la inversion en infraestructura
energéfica y tecnologias limpias

Indicador 7.a.1: Corrientes financieras internacionales hacia los
paises en desarrollo para apoyar la investigacion y el desarrollo de
energias limpias y la produccion de energia renovable, incluidos los
sistemas hibridos

26/ - J.L. TAmific — Sesicén “Nuestros Proyectos”, abril 2019 = www energiosinfronteras.org

@
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LA AGENDA 2030 - Los ODS

> Meta 7.b: De aqui a 2030, ampliar la infraestructura y mejorar
la fecnologia para prestar servicios energéficos modernos y
sostenibles para todos en los paises en desarrollo, en
particular los paises menos adelantados, los pequefios
Estados insulares en desarrollo y los paises en desarrollo sin
litoral, en consonancia con sus respectivos programas de
apoyo

Indicador 7.b.1: Inversiones en eficiencia energética en
proporcion al PIB y a la cuantia de la inversion exfranjera directa
en fransferencias financieras destinadas a infraesfructura y
tecnologia para servicios de desarrollo sosfenible

27/ - J.L. TAmific — Sesién “Muestros Proyectos”. abril 2019+ www . energiasinfronteras_org




Una busqueda personal...

11

Avla¥ie solidaridad.
Ll

el conacimign| Lan

Aula de Solidaridad,
cinco afos juntos en busca de las
claves para construir un mundo mas
justo, solidario y sostenible
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OBSERVATORIO DE ENERGIA Y
DESARROLLO SOSTENIBLE EN
ESPANA

1% Edicion
Afo 2004

preparado por
Ignacio de L. Hierra Ausin (Miembro colaborador)
José Ignacio Pérez Arriaga (Director)

Citedra BP de Desarrollo Sostenible
de la Universidad Pontificia Comillas de Madrid
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Espana
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Regulation Teaching,
Universal Inference Our & Business Papers, Contact
Access Team Tools REM Projects Models Media & Partners

Universal Energy Access Lab

MIT and lIT-Comillas

Summary

About 1.2 billion people worldwide lack access to electricity and an additional 1 billion have unreliable access (UN
Foundation, 2016). Expedited electrification will improve income generation prospects, enable children to study longer,
promote improved environmental health (e.g., through decreasing risk of respiratory disease from kerosene light
substitution), and improve overall quality of life (Banerjee et al., 2015).

Decreasing rates of electrification and the scale and complexity of energy poverty motivates stakeholders to “think big'
and formulate paradigm-shifting models for improved electricity access. Incremental improvements, while necessary,
are not adequate for fulfilling universal electricity access in a timely manner. With this in mind, our research group
focuses on two main tasks with the potential to affect large-scale change: (1) regulatory and business model evaluation
and recommendation and (2) the development of infrastructure planning tools for electricity access.

Rwanda - Master Electrification Plan
REFERENCE CASE SCENARIO: 52% Grid Extension, 32% Kits, 16% Microgrids

m— Extension 33kV

== Extension 400V

s Miicrogrid 33kV

= Microgrid 400V

@®  Stand-Alone

2/26/2020
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Raghopur (Bihar, India) -

» FSR B 20 8 e @

Course Home Content Discussions Course Members My Brightspace ¥ Course Tools v

rr\

Regulation for Sustainable Development Goal 7

Activity Feed W Announcements v
Create a post.. Choose your Country
Project
Latest Posts v X
Posted 20 January 2020 11:44 AM
. Fill the form by Sunday 26 Jan.
Daniela Bernardo » Message + Jan 30, 2020 4:27 PM

Country Project Show All Announcements

The groups have been formed :) please find your group here:
https:/mycourses.eui.eu/d2l/le/lessons/6940/topics/4771
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Engineering, Economics and Regulation
for Energy Access in Developing Countries

@daiiomen GOALS G (H lovel) 3-0-9

M-W: 13:00-14:30 (E51.057)
m E m E F(recitation):10:30-12:00 (E51.372)
Instructors
u
28

Ignacio Perez-Arriaga

Robert Stoner

James Kirtley
This course presents the complex technical, financial, regulatory, and social challenges of providing
universal energy access in developing countries, focusing on electricity supply, but also covering
cooking and heating. Students will learn the adequate supply and demand technologies to meet the
diverse energy needs, the specific features of the power sector in developing countries, the role of
large infrastructures of generation and transmission of electricity, the estimation of the energy
demand, on-grid and off-grid modes of electrification, existing and innovative business models and
regulatory instruments, tariff design, consumer preferences and willingness to pay, the development
impact and electrification planning technigues. Students will make use of optimization models to plan
on-grid and microgrid electricity supply. The course will prepare students to contribute to research,
technology deployment, and policymaking for energy access worldwide as well as for future careers in
industry, government, consulting, or multilateral development organizations.

La mesa de acceso universal a la energia

Innovacién de Tecnologias para el Desarrollo Humano de la UPM, IIT de Universidad Pontificia Comillas,

Con fecha 28 de Mayo del 2014, las organizaciones promotoras (Energia sin Fronteras, ONGAWA, Centro de

Fundacion de Ingenieros del ICAl para el Desarrollo y Fundacion ACCIONA Microenergia) firmaron el Acuerdo
de Constitucién de la Mesa de Acceso Universal a la Energia. En el citado acuerdo, las partes se comprometen
a colaborar entre ellas y hacer sus mejores esfuerzos para trabajar en comin en las siguientes actividades:

2/26/2020
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Trying to provide some answers to some really
difficult questions

Global Commission to
End Energy Poverty

Incept_ion Re!_po‘n

September 2019
ViR el e

0N
),

Scaling-up energy investments
in Africa for inclusive
- and sustainable growth

Report of the Africa-Europe
- High-Level Platform for Sustainable
Energy Investments in Africa

Executive summary #
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... encontrando amigos

27

Acceso universal a la energia
Multiples perspectivas

* de cerca
* delejos
 allado

28

2/26/2020
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De cerca

29

ave to think small, to make sure that electricity
willlprovide the services that people need to live more
comfortably & to grow economically

15
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small, to'make suresthat electricity
envices that people need to live more
Bly & to grow economically

wd%wces that people need to Ilv‘e "
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N ey :
“The lack of lighting & ventilation forces the children to
study outside the classroom

Solar lanterns make all the difference at night in this village of
Uttar Pradesh (India), but there is light only in these shops in the
main road

17
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Kya Sand, a peri-urban slum near Johannesburg, South Africa, where formal housing has been
electrified but informal dwellings exist outside of electricity supply
Source: IFC, “From gap to opportunity: Business models for scaling up energy access”

19
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Cajamarca (Peru)
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¢Qué es acceso?

47

¢Qué nivel de acceso es el adecuado?

e How much access is “access”?

— Technology advances in the efficiency of appliances &
the availability of efficient appliances render
definitions based on kW & kWh useless

— Should access be a minimum level of services (& not
amount of consumption) provided by electricity?

— Should the supply of electricity be such that it does not
limit the electricity services that a household could
afford?

— Should “access” include community & productive
uses?

2/26/2020
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¢Qué atributos minimos debe tener el
acceso?

* |s unreliable access, “access”? What other attributes
should be also considered to characterize access?

— peak capacity

— duration or availability (e.g. number of hours during day
or night)

— quality (e.g. voltage)
— affordability

— legality

— safety

For a thorough discussion about “measuring” energy
access consult this reference

BEYOND CONNECTIONS
Energy Access Redefined

CONCEFTUALIZATION REPOR
AN

-

HECLICH L

2/26/2020

25



“Energy access” has multiple dimensions

-
Overall Energy

| Access Index

p————

P
Index of Household Index of Access to Energy Index of Access to Energy
Access to Energy for Productive Engagements for Community Facilities )

Street

HH HH HH Health | Education Community Public |
Electricity Cooking Heating Lighting Facilities Facilities Buildings Offices
Index ] Index L Index Index Index Index Index Index

Nole | HH = household

Household access to
electricity...

2/26/2020
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Multi-tier Matrix for Measuring Access to Household Electricity Supply

Pomwer
capacity
ratings™
(inW
or daily
Wh)

1. Peak m-
Capacity Electrical
lighting, air
on Lighting of | circulation,
Senvices 1,000 Imbr/ television,
day and phone
charging ara

. [ R e
2. Availahility

| (Duration) | Hours
5 per Min 1 hr Min 3 hrs Min 4 hrs Min 4 hrs
= avening
=
= Max 3
disruptions
3. Reliability per week of
total durafion
<2hrs
Voltage problems do not affect
4. Quality the use of desired appliances
5. Afford- Cost of a standard consumption package
ahility 365 kWh/year < 5% of household income
Bill is paid to the utility, pre-
6. Legality paid card seller, or authorized
Tepresentative
Absence of past accidents and
;.ailzla;z:lth & perception of high risk in the

future

Household access to cooking
solutions...

2/26/2020
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Multi-tier Matrix for Measuring Access to Cooking Solutions

[LEvEL 1 [UEVEL?
[

Yo i p . 1

2 Copaion ERCRCY

(ot o be apoled i cocking
‘solulion i 2k uzed for space

froan ozt with local cock

myEmton]

3. Convenience:

Fuel actpuishion and
pregaration e [Tt

Siowe preparation beme (min/
el

A safely Ders

Gookeave | R Pt
acidemis

5. Aoesbiley

6. Cusmity o Primary Fust
varations in heat rale due fo
fued quality Pl aflects e of
kg

7. Atatility of Primary Fue

CCes0

Universal

a la Energia
Fecha: 16 julio 2015

Nivel adecuado de acceso universal a la energia

Pagina 1 of 1

NIVEL ADECUADO DE ACCESO UNIVERSAL A LA ENERGIA

2/26/2020
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En base a los servicios proporcionados

* The minimum standard will depend on the specific region,
among other factors. However, it has been proposed that
a minimum standard of living requires an electricity
access that could provide:
— 300 lux of lighting during at least 4 night hours,
— utilization of radio, TV, cell phone and computer,
— and extension of the life of perishable food by 50% longer

than at ambient temperature.

— In addition, electricity supply must be affordable, have a
minimum level of reliability (electricity is available when
needed) and quality of service (voltage level stays within a
prescribed range), & sustainable (from economic, social &
environmental viewpoints)

Y ademas...

* “Por encima del nivel adecuado de acceso, la aplicacién
del principio de equidad y no discriminacién conduce en
paises mas desarrollados a la definicién del nivel
natural de acceso, que supone el que la poblacién de
nuevo acceso consiga niveles equivalentes de servicio
energético a otras poblaciones de sus mismas
caracteristicas, en condiciones de calidad y seguridad
similares.”

* “La energia, como ponen de manifiesto los ODS, tiene
un papel transversal el cumplimiento del resto de
objetivos integrando sostenibilidad y desarrollo. Es
necesario por tanto aspirar a un nivel de acceso segun
un enfoque de derechos humanos, que considere
integralmente los usos de la energia necesarios para
las condiciones que le permiten a la persona su
realizacion”.

2/26/2020
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Cuanto se esta dispuesto a pagar?

* Willingness to pay (WTP) depends on type of
consumer, hour of day & day of week, use to be
given to electricity, or special circumstances

* Factual existing evidence shows that WTP
substantially depends on reliability of supply
— But it is difficult to elicit this information from
consumers (how much would you pay for 1 kWh at 9 pm
of next Tuesday?)
 WTP is also what someone would pay to avoid being
curtailed (under every circumstance of interest)

— This is the Cost of Non-Served Energy (CNSE), which is needed in
electrification planning

Implications on planning -1

* “Minimum cost planning” must find the optimal
trade-off between the cost of the provision of supply
& the loss of welfare caused by the failure of supply
to meet the demand

* CNSE must capture

— the different utility value of electricity for different
customers, uses, & moments in time

— the actual or perceived limitations imposed or
advantages associated to the several delivery modes
that can be adopted

2/26/2020
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SUPPLY COST
Valuing each kWh of NSE the same
for all customers results in different
levels of reliability for different
zones.

same
CNSE line

100% RELIABILITY 0%
(NSE)

WTP (willingness to pay for the quantity)

_—

o
L
GRID CONNECTION
_’_ P N S,
SOLARKIT  SOLARKIT
10w Sow QUANTITY
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Implications on planning -2

* Diverse reliability levels “happen” as a consequence
of minimum cost electrification planning
— unless prescribed by the planner from the outset

* CNSE is a critical input to the optimization planning
process

— CNSE must reflect the loss of utility caused by electrical
supply failures & the actual or perceived limitations of the
delivery modes

Rutty Paola Ortnz Jara, Ignac:o Perez Arrlaga, Pablo ‘Dueiias, Andrés Gonzdlez
Garcna, Marcela Eslava Mejia, Mlguel Juan Revolo

2/26/2020
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) A LA ENERGIA.
LA ELECTRIFICACION
RURAL AISLADA

Vision en [beroamerica
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Article

Lessons Learned from Rural Electrification
Experiences with Third Generation Solar Home
Systems in Latin America: Case Studies in Peru,
Mexico, and Bolivia

Andrea A. Eras-Almeida *, Miguel Fernindez 1%, Julio Eisman 3, José G. Martin 3,
Estefania Caamafio ! and Miguel A. Egido-Aguilera !

1 Instituto de Energia Solar, ETSI Telecomunicacién, Universidad Politécnica de Madrid, Av. Complutense 30,

28040 Madrid, Spain; miguel@energetica.org.bo (M.E); estefan@ies-def.upm.es (E.C.);
egido@ies-def.upm.es (M.A.E.-A.)

2 ENERGETICA Foundation, La Paz E-573, Cochabamba, Bolivia

N acciona.org Foundation, Av. de Europa 18, 28108 Alcobendas, Spain; cenagl00@acciona.es (J.E.);
josegabriel. martin.fernandez@acciona.com (J.G.M.)

*  Correspondence: andrea.eras@ies.upm.es

Received: 24 November 2019; Accepted: 10 December 2019; Published: 13 December 2019 ﬁ';e;:tfgsr
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Is “electricity access” enough?

67

ngaging with India’s
Electriﬁlca.tion Agenda

& Repert oftha €515 U.5.- INDIA STATE & URBAN [NITIATIVE

i 7 US-INDIASTATE
CSIS | a5 (57) & URBAN INTIATVE
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odels for Developing Minigrids Under the Grid

Al lado

70
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El acceso universal a la energia en la

cooperacion espanola

71

“
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PLAN DE ACCION PARA
LA IMPLEMENTACION DE LA

AGENDA 2030

Hacia una Estrategia Espafiola
de Desarrollo Sostenible

o~ (o]
i e 2 aSaans
2030 SOSTENIBLE

2/26/2020
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INFORME DE PROGRESO

La implementacion de la

AGENDA 2030
en Espana
(o}
&= O gmemvos
2050 SOSTENIBLE

MEDIDAS APROBADAS EN CONSEJO DE MINISTROS FECHA
APROBADA LA ESTRATEGIA NACIONAL CONTRA LA POBREZA 05-04-19
ENERGETICA 2019-2024
ANTEPROYECTO DE LEY QUE FIJA LAS TASAS DE RETRIBUCION DE
LAS ACTIVIDADES REGULADAS DEL SISTEMA ELECTRICO EN EL 28-12-18
PERIODO 2020-2025
AYUDAS PARA IMPULSAR LAS INSTALACIONES DE ENERGIA 14-12-18
RENOVABLE EN LAS ISLAS CANARIAS
APROBADAS MEDIDAS URGENTES ANTE LA SUBIDA DEL PRECIO
DE LA ELECTRICIDAD Y PARA IMPULSAR LA TRANSICION 05-10-18

ENERGETICA

2/26/2020
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EL CAMBIO. RESUMEN DE MEDIDAS

Transicién ecolégica

v Anteproyecto de Ley de cambio climatico y transicién energética (Consejo de Ministros 22/02/2019).

v Borrador de Plan Nacional Integrado de Energia y Clima (Consejo de Ministros 22/02/2019).

v Estrategia de Transicién Justa (Consejo de Ministros 22/02/2019).

¥ Plan de Accién urgente de transicion justa y medidas urgentes para la mineria del carbén (Real Decreto-ley 25/2018, de 21 de diciembre,
de medidas urgentes para una transicién justa de la mineria del carbén y el desamrollo sostenible de las comarcas mineras).

v Liberalizacion del transporte ferroviario de vidgjeros (Real Decreto-Ley 23/2018, de 21 de diciembre)

v Impulso a la instalocién de puntos de recarga de vehiculos eléctricos (Real Decreto-Ley 15/2018, de 5 de octubre, de medidas urgentes
para la transicién energética y la proteccién de los consumidores suprime la figura del gestor de cargos..

v Programa MOVES (Real Decreto 72/2019, de 15 de febrero).

v~ Plan Estratégico de Apoyo Integral al Sector de la Automocion 2019-2025 (Mesa de Movilidad Sostenible).

v~ Nuevaregulacién del autoconsumo y eliminacion del lomado  “impuesto al sol”  (Real Decreto 244/2019 de 5 de abil, por el que se
regulan las condiciones administrativas, técnicas y econdmicas del autoconsumo de energia eléctrica)

+ Puesta en marcha Fondo de compensacién de daios medicambientales.

v Agenda urbana espaiiola

A
T
AGENDA

2030

Comunicacién 2019

Recuperar la politica de Cooperacion para el
Desarrollo

12 de abril de 2019

%ﬁé BPHNE DR s naon s c

2/26/2020
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o 1 ¥ COQPERACION

& cooperacion
AGENDA espaniola

Lanzamiento de una Estrategia de Cooperacién en Africa: Se presentara dicha Estrategia que estara
centrada en Africa Occidental y el Sahel, zonas de altisima prioridad para la Cooperacién Espafiola.
Junto a los programas bilaterales (Senegal, Mali, Mauritania y Niger) se apostara por un enfoque
regional, con apoyo a la CEDEAO y al G-5 Sahel, teniendo en cuenta que los méas importantes desafios
en la regién son transnacionales. Las prioridades de la Estrategia estardn relacionadas con la
consolidacidn de los procesos democraticos y el Estado de Derecho, la proteccion de derechos
humanos, el fortalecimiento de la sociedad civil y de las capacidades institucionales. También se
abordara la construccion de resiliencia, el acceso a servicios sociales basicos, la mejora de las
condiciones para el desarrollo de un tejido productivo local que mejore la empleabilidad de la
poblacion joven aprovechando el dividendo demografico y la respuesta a crisis humanitarias. Se dara
prioridad a la igualdad de género y el empoderamiento desde las mujeres y jovenes.

V PLAN DIRECTOR DE LA COOPERACION ESPAROLA
2018 / 2021

Agrubade por Conaio de Minatros o1 13 du marss de 2015,

2/26/2020
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ODS 7: ENERGIA ASEQUIBLE Y NO CONTAMINANTE

El acceso a la energia es uno de los prerrequisitos para el desarrollo de gran parte de las
capacidades humanas y de la actividad productiva. Si sus fuentes son salubres y seguras, es
ademds una condicion indispensable para la salud. La garantia de este derecho a través de
fuentes de energia renovables abre una oportunidad econémica para las comunidades y se
convierte en una de las medidas principales para la lucha contra el cambio climatico. Espaiia ha
ocupado una posicién de liderazgo tecnolégico en I+D+i en energias renovables y redes de
distribucién y posee experiencias mundialmente reconocidas en poner este potencial al
servicio de proyectos desarrollo sostenible. La meta en la que la CE trabajara prioritariamente
sera la siguiente:

7 Meta 7.2, Aumentar la proporcion de energias renovables

L.A. 7.2.A. Fomentar el uso de fuentes renovables de energia. Se fomentaran labores de
capacitacién y asistencia técnica a organismos publicos especializados, el fomento de politicas
y legislacién favorable a este tipo de energias, el apoyo a la inversién en infraestructuras de
produccion y distribucion energética renovable, la puesta en marcha de incentivos a la
inversion en energias renovables o el apoyo a la investigacion en esta materia. Ademas, se
potenciaran las alianzas con el sector privado y otros actores y otros instrumentos tales como
la inversion en 1+D+i lo que propiciard el desarrollo e implantacién de modelos de suministro
sostenibles, asequibles y escalables. La CE priorizara sus actuaciones donde no se pueda dar
servicio mediante extension de redes eléctricas con el fin de atender preferentemente a las
comunidades mas desfavorecidas.

4.2.2. Africa Subsahariana

Entre los ambitos en los que se estima gue el enfogue regional genera un claro valor afadido cabe

destacar los siguientes:

e Paz y seguridad, con especial atencion al género, en el marco de la Resoluciones 1325 y 2242
sobre MPS del Consejo de Seguridad de MNUU vy el Il Plan de Accion de MPS, y con apoyo

expreso al programa 2015/2020 de la UA sobre MPS.

¢ Género, donde se mantendra la colaboracion con los organismos especializados. Se lanzara una
linea de cooperacitn sobre mujer y desarrolle en Africa subsahariana, que habra de desembocar

en un programa regional.

e Agricultura, seguridad alimentaria y nutricional, incidiendo en la mejora de la productividad,

competitividad y sostenibilidad de las producciones agricolas familiares.

s En el ambito energético, la CE se alineard en Africa Occidental con la Politica Regional de

Energias Renovables y Eficiencia Energética.

e Lla CE trabajard en el fortalecimiento institucional a nivel nacional y regional en materia de
gestion de migracion, en la lucha contra sus causas profundas, y apoyara la libre circulacion de
personas en los espacios intrarregionales y la proteccion de los migrantes en transito. Se hard

e Se continuara el trabajo en marcha en sectores transversales de cooperacion, como género,
medioambiente, cambio climatico, fenémenos meteorolégicos adversos, derechos humanos y
diversidad cultural, con los organismos africanos de integracion ya mencionados, con la UE,
NNUU vy sus agencias de desarrollo, con otros foros internacionales, con instituciones

financieras, de la sociedad civil e iniciativa privada.
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2. LA SITUACION EN ESPANA

Hasta el momento, Espafia no esta presente en este movimiento. Es llamativo como el actual Plan Director de la
Cooperacion Espafiola hace referencia a la iniciativa SE4All, pero solo hace mencion a las energias renovables, la
eficiencia energética y los aspectos ambientales de la energia, temas relevantes, pero que tienen poco que ver
con el problema social que supone la falta de acceso de todos a una energia moderna, asequible y sostenible, y
con los retos y mecanismos implicados en su solucion.

Plan Director de la Cooperacidn Espafiola
https://www.cooperacionespanola.es/es/v-plan-director-2018-2021

3. PROPUESTAS PARA UN NUEVO ENFOQUE
DEL AUE EN LA COOPERACION ESPANOLA

1.- Centrar prioritariamente las actividades de la Cooperacion Esparfiola en el Acceso Universal a la Energia
de las Comunidades Rurales Aisladas, como servicio bdsico fundamental para el desarrollo humano, y en la

ayuda humanitaria, para paliar las condiciones de refugiados y de desastres naturales

2.- Identificar posibles conexiones y sinergias entre el Acceso Universal a la Energia y otros temas
prioritarios (como agua, educacién, salud, pobreza, alimentacién, TIC o actividades generadoras de

ingresos).

3.- Fomentar soluciones que planteen un enfoque de servicio, en el que se preste un interés explicito a la
sostenibilidad (econémica, social y ambiental) del mismo a lo largo del tiempo, frente a un enfoque

Unicamente basado en la ejecucion de proyectos.

4.- Contribuir al fortalecimiento de los elementos del contexto necesarios para que dichas soluciones

puedan mantenerse y crecer en el tiempo, como serian la adecuada coordinacién con las politicas publicas

5.- Apoyar la innovacién y el desarrollo, tanto de nuevas tecnologias, como de nuevos modelos

organizativos y de prestacién del servicio.

6.- Incentivar el desarrollo de soluciones multi-actor, involucrando la participacién del sector empresarial.

7.- Desarrollar una plataforma dgil para la colaboracién entre profesionales y organizaciones del sector en
el ambito latinoamericano, que facilitara (1) el intercambio de conocimiento y de experiencias (2) la
experimentacion e innovacién conjuntay (3) el “lobby” para el desarrollo de politicas e incentivos adecuados.
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Pobreza energética en Espana

Ver Catedra de Energia y Pobreza, Universidad Pontificia Comillas
https://www.comillas.edu/es/catedra-de-energia-y-pobreza

EU Energy Poverty Observatory

https://www.energypoverty.eu
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De lejos

The key global figures of energy
access
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Electricity access
Some key figures to remember

840 M without electricity access in
2017

153 M gain access each year since 2017
650 M estimated to remain without
access by 2030

9 out of 10 without access in 2030 will
be in SSA
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SHARE OF POPULATION WITH ACCESSTO ELECTRICITY IN 2017
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Evolution of the access-deficit (millions of people), 1990-2016
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Informe de los Objetivos de Desarrollo Sostenible

2019

Sustainable Development Goal indicators website:

https://unstats.un.org/sdgs/
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El mundo estd avanzando hacia el Objetiva 7 con sefiales alentadoras de
que laenergia se esta volviendo mds sostenible y ampliamente accesible.
Ha comenzado a acelerarse el acceso a la energla eléctrica en los paises
mds pobres, la eficiencia energética sigue mejorando y laenergla renovable
estd logrando avances impresionantes en el sector eléctrico. Mo obstante,
debe enfocarse |a atencién en mejorar el acceso de 3.000 millones de
personas a combustibles y tecnologias no contaminantes y seguros para
cocinar, ampliar el uso de la energla renovable mas alld del sectordela
energla eléctricay aumentar la electrificacién en Africa subsahariana.

Casi 9 de cada 10 personas tienen ahora acceso a la energia eléctrica, pero sera necesario redoblar los esfuerzos
para alcanzar a aquellos que todavia no tienen acceso aella

Més personas que nunca estdn usando energla eléctrica y la proporcidn
de la poblacién mundial que tiene acceso a este servicio aumentd del
83% en 2010 al 87% en 2015y para luego acelerarse al §9% en 2017

(un aumento de un punto porcentual anual en los dos dltimos anos).

Sin embargo, 840 millones de personas carecfan de este servicio
esencial en 2017, en su mayoria en Africa subsahariana. En esa regién, la
electrificacién comenzé a crecer a un ritma superior al de la poblacién
desde 2015,y en 2017 sélo el 44% de la poblacién teniaacceso aella y se
estima que 573 millones de personas no contaban con energia eléctrica.
A nivel mundial, |a electrificacién de las zonas rurales progresd
répidamente entre los afios 2015y 2017, pero continda existiendo una
amplia brecha. En 2017, lacobertura en las dreas rurales era del 78%, en
comparacién con el 97% en las zonas urbanas. Esto significa que el 87%
de las personas que no disponen de energla eléctrica actualmente viven
en zonas rurales. Los futuros esfuerzos de electrificacion enfrentardn la
dificultad de alcanzar poblaciones no atendidas, incluidas aguellas que
han sido desplazadas o viven en comunidades remotas y de dificil acceso,
y las que estan conectadas a una red urbana frégil y sobrecargada.

Proporcidn de la poblacion con acceso a la energiaeléctrica, 2000y 2017

(porcentaje)
Africa subsahariana
Oceania*
Asia central y meridional
Africa septentrional y Asia occidental
Asiaoriental y sudoriental
América Latina y el Caribe
Eurapay Américadel Norte

Australiay Nueva Zelandia

Todo el mundo

* Excepto Australia y Nueva Zelandia.

100
100
100
100
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Tres mil millones de personas contintan sin acceso a combustibles y tecnologias no contaminantes
para cocinar, lo que supone una grave amenaza para la salud humana y el medio ambiente

El acceso a combustibles y tecnologias no contaminantes y seguros
para cocinar ha aumentado desde 2010 a una tasa anual de 0,5 puntos
porcentuales, alcanzando el 61% dela poblacién mundial en 2017, Este
ritmo es demasiado lento para alcanzar la meta de los QDS y significa
que casi 3 mil millones de personas contintian dependiendo de sisteras
de coccion ineficientes y altamente contaminantes, lo que resulta en casi
4 millones de muertes prematuras cada afio. Lafalta de combustibles y
tecnologlas menos contaminantes sigue siendo uno de los principales
factores que contribuyen a los problemas de salud y a la degradacién del
medio ambiente en los paises de ingresos bajos y medios.

En el Africasubsahariana, los avances en el uso de combustibles no
contaminantes (como el gas licuado de petréleo, el gas natural y la
energia eléctrica) y las estufas de bajo consumo no han mantenido el
ritmo del crecimiento demogréafico, en contraste con lo que ocurre en
otras regiones. Para hacer frente a este problema, los encargados de

la formulacién de politicas deberdn tomar medidas concertadas para

Proporcidn de la poblacidn con acceso a combustibles y tecnologias
no centaminantes para codinar, 2017 (porcentaje)

0-10 50-99

Informacién no dispanible
10-50 100 No aplica

hacer frente a los principales obstaculos, como la dispenibilidad, la
asequibilidad, |a fiabilidad, la limitada financiacién y la concientizacién de
los consumidores.

Para alcanzar la ambiciosa meta de energia renovable, el progreso en el sector de la energia eléctrica debe

ampliarse al transporte y la calefaccién

La proporcién de la energia renovable en el consumo total de energia
alcanzé el 17,5% en 2016, en comparacidn con el 16,6% en 2010. En
términos absolutos, el consume de energla renovable aumentd un 18%
durante ese periodo. La proporcién de energia renovable moderna aumenté
aun ritmo mds rapido, del 8,6% en 2010 al 10,2% en 2016. Esta categoria
no incluye el uso tradicional de la biomasa, que refiere al uso ineficiente de
|z biomasa sélida, como la combustién de madera, carbén u otra materia
organica.

El mayor crecimiento de energia renovable se concentra en el sectorde la
energia eléctrica. Esto se debe principalmente a la répida expansién de la
energla edlica y solar, impulsada por el apoyo sostenido de polticas y la
reduccién de costos. Sin embargo, la energla eléctrica solo representa el
20% del consumo final de energia. El 80% restante se concentraen los
sectores de calefaccién y transporte, en los que las fuentes renovables
modernas en el afo 2016 representaron solo el 9% y 3,3% del mercado
mundial, respectivamente. Para cumplir con la ambiciosa meta de los ODS,
la atencién de las politicas deberd enfocarse mas en el despliegue de las
fuentes renovables modernas en ambos sectores esenciales.

Proporcion de gl enel total de energia y por uso final,
2010 y 2016 (porcentaje)
2
t 200 25
§ 25
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£
‘9 200 15 82 237
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£ 22 206 73 0.2 s
og=F
T T T T T 1
o 5 10 5 20 F
Uso tradicional de la biomasa Energia renovable moderma

Naotas: Los totales pusden na ser igusles | suma de las partes debido l redondea
“Calefaccién” serefiere a lacantidad de energia utilizads para generar calor. £ uso
tradicional de la biomasa corresponde a la utilizacién de recursos locales de biomasa
sélida por hogares de bajos ingresos que na tienen acceso a combustibles o tecnologias
modernas de coccidn y calefaccién, incluido el consumo en elsector residencisl de los
paises en desarmolla
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La eficiencia energética sigue mejorando, pero es necesario tomar medidas mas concertadas

para alcanzar la meta de los ODS

La mejora de la eficiencia energética, junto con un mayor accesoala
energia eléctrica y su asequibilidad, son fundamentales para el objetivo
mundial de reducir las emisiones de gases de efecto invemnadero. La
intensidad energética primaria, definida como el suministro total de
energlapor unidad de PIB, mejord en un 2,5% en 2016, con lo quelatasa
anual de mejora entre 2010 y 2016 se situé en un 2,3%. Esto es mucho
mejor que el progreso observado entre 1990 y 2010, cuando las mejoras
anuales promediaron el 1,3%. Sin embargo, no alcanza lameta de los ODS
de al menos 2,7%. Ademas, las lltimas estimaciones para 2017 y 2018
sugieren que el ritmo de estas mejoras serd mas lento.

Para impulsar el progreso, los gobiernos tendran que elevar sus
aspiraciones en materia de eficiencia energética. Afortunadamente,
existe una serie de opciones de politicas, todas las cuales se han aplicado
de alguna forma para estimular el aumento de la eficiencia y sentar las
bases de medidas mas eficaces.

Tasa demejora de la intensidad energética primaria, 1990-2010 y 2010-2016
(porcentaje)

ia* 09
Oceania 01

América Latina yel Caribe 08
Africaseptentrional y Asia occidental 13
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* Excepto Australia y Nueva Zelandia

La financiacién internacional en energia renovable en los paises en desarrollo esta aumentando

considerablemente

Entrelos afios 2000 y 2009, los compromsos financieros internacionales
oficiales para la energla no contaminante y renovable en los palses en
desarrollo oscilaron entre mil y cuatro mil millones de délares por afo.
Estos ascendieron a 9.900 millones de délaresen 2010y a18.600
millones de délares en 2016, es decir, diez veces mas que a principios del
siglo XXI. Las corrientes financieras anuales fluctuaron enormemente,
principalmente debido al momento en que se realizaron las inversiones en
energia hidroeléctrica agran escala Sin embargo, en general, la proporcién
de laenergia hidroeléctrica en la corriente total disminuyé del 60% entre
los afos 2000 y 2009, a alrededor del 40% entre 2010 y 2016, mientras.
que las proporciones de la energia edlica, geotérmica y, especialmente
laenergia solar, aumentaron. También aumenté el tamafic medio de los
proyectos, de un promedio de 10 millones de délares por proyecto entre
2000 y 2009, 319 millones de délares entre los afios 2014 y 2016.

Comp i internacionales de fuentes oficiales con paises
en desarrollo en apoyo de la energia no contaminante y renovable, 2000-2016
{en miles demillones de délares a precios constantes de 2016)

20 -

ad
2000 2004 2008 202 2016

Hidroeléctrica Salar Edlica Geotérmica Otras energias renovables

Nota: La categoria “otras fusntes renovables” incluye s biosnergia, energia marina y otras
energias renovables.
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World Energy
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Africa matters
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“How Africa meets the energy

Africa Energy needs of a young, fast growing
Outlook 2919 & increasingly urban

population is crucial for the
continent’s — & the world’s —
economic and energy future”

* “Thanks to natural resource
endowments & technology
improvements, Africa could
pursue a much less carbon-
intensive development model
than many other parts of the
world have.

* Policies will play a crucial role
in determining Africa’s energy
future.

Internatidnal
Energy Agency

“In our projections, Africa
becomes a major player in

Africa Energy
Outlook 291 9 natural gas markets as a

producer, consumer and
exporter”

* “Natural gas can be a good fit
for Africa’s industrial growth

* Natural gas is facing a potential
turning point in Africa; in SSA
the share is 5% among the
lowest in the world, despite
recent major discoveries.

* Developing gas infrastructures
will be a major challenge,
because of typically small
market sizes & concerns about
affordability”

Internatiénal
Energy Agency
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Africa: home to more than 2 billion people by 2040

Population
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Africa’s population increases by 800 million to 2040, 70% of the growth is in cities - the largest scale of urbanisation in
history. By 2040, the average age in Africa is 12 years younger than the global average.

eq

Department of
Economic and
Social Affairs

¥

{5 United
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Ten key findings

“... The population of sub-Saharan Africa is
projected to double by 2050...” **
(from 1000M to 2000M)
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How much does access cost?
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Key findings include:

¢ Electricity access - USD 36 billion was committed to electricity access in the high-impact countries (HICs), up
from USD 30 billion tracked in the last report. However, only USD 12.6 billion of total tracked finance commitments
for electrification benefits residential customers, representing just one quarter of the estimated annual investment
of USD 51 billon required to meet universal access.

¢ Sub-Saharan Africa - Except for Nigeria, finance commitments for electricity in Sub-Saharan African countries
remain abysmally low. Four of the thirteen Sub-5aharan African HICs reported an absolute decline in electricity
investment, and ten received less than USD 300 million each in 2017.

s Clean cooking - An annual investment of USD 4.4 billion is required to close access gaps, yet only USD 32 million
in finance commitments for clean cooking solutions were tracked—representing less than 1 percent of the
estimated finance required for universal clean cocking access by 2030,

e Fossil fuels - Despite a global climate emergency, the report highlights ongoing reliance of investment into fossil
fuels as a way to support energy access. Finance commitments for grid-connected fossil fuel fired power plants,
specifically coal, decreased from USD 8.1 billion tracked in last year's report to USD 6.6 billien. Energizing Finance
strongly underscores that coal will not reach vulnerable, remote populations and continued financing of new, non-

renewable power is incompatible with the Paris Agreement, meeting the SDGs or responsible investing.

Average annual power sector investment

needs in Africa

120 2x

o
o

2%

Billion dollars (2018)

e
o

2018 Stated Africa
Policies Case
2019-40

I Generation Electricity network

Achieving Africa’s ambition requires almost a fourfold increase in power sector
investment, to around $120 billion a year, with the vast majority going to low-carbon
generation and grid networks
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European
Commission

English

Home > EU External Investment Plan > What is the EU's External Investment Plan

What is the EU's External Investment Plan

PAGE CONTENTS
About the plan
Actions

|_Obijectives

Q

Search

STATE OF PLAY 2020

e 2018
The EU approved 28 guarantees

The EU signed the first agreement with a
partner financial institution for putting a
guarantee into practice:

« Nasira Risk-Sharing Facility

e 2019

The EU signed 2 more guarantee
agreements with partner financial
institutions:

* FMO Ventures

¢ Archipelagos - One Platform for Africa

® 2020

January - The EU signed 4 more guarantee
agreements with partner financial
institutions:
« Resilient City Development
* Boosting Investment in Renewable
Energy
* Supporting Investment in Sustainable
Energy
e SME Access to Finance

The EU is set to sign more agreements
during the course of the year

€47

billion
—
T h—
billion —
—
—
—
e’
We've allocated These funds should
€4.6 billion in EU funds. generate 10 times

more in investment

The EU External investment Plan
https://ec.europa.eu/commission/eu-

external-investment-plan/what-eus-
external-investment-plan_en
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HOW DOES THE EXTERNAL INVESTMENT PLAN WORK?

EUROPEAN FUND FOR
SUSTAINABLE DEVELOPMENT
(EFSD)

ts composed of two
westrment Platforms
he Nedghbourhy

TECHNICAL ASSISTANCE INVESTMENT CLIMATE

The second Pillar i stepging = The thirg Pillai
up technical assistance and o

They combine:

EXISTING = €26 billion
INVESTMENT indicative
FACILITIES budget

EFSD 2 ELS billicn
GUARANTEE
INSTRUMENT

oal under this first Pillar
af the Bctemal Investment
Plan is to provide a one-
stop-shop for proposals from
public development finance
tions and other

rested public and private
5

rment

“windows”, under which
guaranitees will be provided

The obje: 5 to leverage

the private
EFSD guarantes
the nisk for pivate
Iwestmes: sort
patential losses incurred by
financlers and Investors.

hielp: berefh 1o dovelop ate and business
franclally attractive and t
mature projects - thus helping
to mobilise more Nvestments

The Corrimission has made
avallable significant resources
for techmical assistance to help
partner couritries develop a
higher nurriber of attractive
projects and make theem k
to the intemational investor
comemunity,

Technical assistance will

alza be avallable to improve
the regulatary and palicy
emvironment and enhance the
capacilbes of privale ssctor
representatives, induding
chambers of commerce and
social partners, complementing
the structured dialogue under
the third Pillar.

PRIVATE EQUITY’S ROLE IN
DELIVERING THE SDGs:

Current Approaches and Good Practice

[

EMPEA @@
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But it is much more than financing,
electricity access is a more complex
problem than it seems...

117

The villagers have contracted the service (one PV panel

& battery)with an inde tentrepreneur...
Uttar Pradesh, 1ndia, 30y 2014
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'—._'.."_but the village is not far away from the power
grid of thesincumbent di_%fibution company

60



2/26/2020

Regulation failure is a leading factor
in this situation

121

Framing the search for solutions

* Do we need an electricity company of the future, in
developing countries with lack of electricity access, that is
different from the company of today?

— There is lack of investment in large generation projects

that take advantage of economies of scale, and this needs
well-functioning regional markets
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Installed generation capacity per capita
(MW per million people)

3,418
1,654
937
803
604
o8 203
Sub-Saharan South Latin America & Middle East Asia & Europe & North
Africa Asia Caribbean East & Pacific Central Asia America

North Africa

Source: Castalia. Electricity capacity (million kW per year). Data sourced from International Energy Statistics, “Total Electricity Installed Capacity 2014,” IEA,
2014, https://tinyurl.com/hae2nys (accessed December 2, 2016); data sourced from Trimble, C. et al., “Total installed capacity - calculated excluding regional
projects,” 2016, http://data.worldbank.org/data-catalog/affordable-viable-power-for-africa (accessed October 30, 2016).

Framing the search for solutions

* Do we need an electricity company of the future, in
developing countries with lack of electricity access, that is
different from the company of today?

— There is lack of transmission infrastructure, which hinders
liquidity & efficiency in wholesale markets, & trickles
downstream to end consumer level

2/26/2020

62



Transmission lines per capita

(kilometers of transmission lines per million people)
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Source: Castalia. Data sourced from Trimble, C. et al., “T&D Data—State-owned national grid T&D data,” 2016, http://data.worldbank.org/data-catalog/affordable-viable-power-for-
africa (accessed October 30, 2016); Rafael Ferreira, “Private Participation in Transmission Expansion: the Brazilian Model”, Presentation from consultation workshop, Nairobi, Kenya,
September 26, 2016.

The label “Africa” corresponds to “sub-Saharan Africa minus South Africa”

Framing the search for solutions

* Do we need an electricity company of the future, in
developing countries with lack of electricity access, that is
different from the company of today?

— BUT, the most difficult part to fix is rural distribution, since
in most countries the existing distribution system
paradigm is not working & electrification is making
insufficient progress, both in volume & quality of service

2/26/2020
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Framing the search for solutions

* Do we need an electricity company of the future, in
developing countries with lack of electricity access, that is
different from the company of today?

— There is lack of investment in large generation projects
that take advantage of economies of scale, and this needs
well-functioning regional markets

— There is lack of transmission infrastructure, which hinders
liquidity & efficiency in wholesale markets, & trickles
downstream to end consumer level

— BUT, the most difficult part to fix is rural distribution, since
‘ in most countries the existing distribution system
paradigm is not working & electrification is making
insufficient progress, both in volume & quality of service

The origin of the problems in distribution

 Subsidized tariffs (below supply costs) = poor
financial condition of the distribution company =
difficulty to invest & to use advanced technologies

* High distribution costs in regions with disperse & low
demand + subsidized tariffs = more grid connections
mean more losses for the distribution company

* Insufficient investment in distribution => poor quality
of supply = disaffection of consumers = theft, bills
non paid, potential grid defection => more losses for
the distribution company
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Comparison of electric supply costs with cash collected

(2014 USD per kWh billed )
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Uganda — Southern territories - Results obtained with the REM planning model http://universalaccess.mit.edu/#/main
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Multiple electrification modes are needed:
on- & off-grid

* Communities located far from the existing grid

* High cost of electricity supply to low and disperse
demand

* Distribution companies unable to extend the grid
further, improve the quality of service, or to connect
more customers

* Thus, opportunity for developers to offer off-grid
solutions (micro grids or stand-alone individual
systems) to unelectrified or unhappy customers

The incumbent utility has failed to provide
supply (1)

* There are multiple causes: heavily subsidized tariffs,
poor management, illegal connections, non-paid bills

* But there is an obstinate prevalent reason: the
“viability gap” (i.e. the difference between the actual cost
of providing the service & the revenues from the regulated
tariffs or what consumers can pay)

* Electricity distribution in areas with low & dispersed
demand is expensive

* Potential customers have low affordability

* Cross-subsidization of the many by the few is
insufficient to cover the gap

- Incumbent prefers not to connect more customers

2/26/2020

67



The incumbent utility has failed to provide
supply (2)

* Independent private developers have started to
occupy the void left by incumbent distributors
* Unregulated mini-grids (under light regulation
sometimes) with donors or anchor loads covering the
gap
* Innovative microfinancing & management of solar
appliances and solar home systems
* Perhaps what is needed is a different kind of utility
* One that integrates on- & off grid electrification modes
* & minimizes the viability gap

NS
sy

-

ot truth h3sdom
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“The purpose of the Global
Commission to End Energy
Poverty is to forge an
: actionable consensus among
Inc,gpfg_i@n R%PQ” i leading investors, utilities, and
o ‘ policy-makers that lays out a
viable pathway for providing
electricity services to hundreds
of millions of under-served
homes and businesses more
quickly and more cost-
effectively than the current
trajectory.”

Global Commission to
End Energy Poverty

AL
M ITe !.\\ With the collaboration of

i ROCKEFELLER
& FOUNDATION

UNIVERSAL ENERGY
ACCESS LAB

Searching for a solution to the distribution
conundrum

The Integrated Distribution
Framework (IDF)

138
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The IDF consists of...

... a business model for electricity supply that is
financially viable permanently,

is compatible with an acceptable long-term vision of the
structure & functioning of the power sector of the
country,

with an entity that is responsible for the supply to all the
demands in a given territory,

is guided by a least-cost electrification plan that makes
use of the three modes of electrification,

and emphasizes the central role of electricity access in
enabling economic and human development

Any implementation of the IDF must meet these
requirements

Inclusiveness

* Aresponsible entity (“utility like”) must be ultimately responsible
("default” and “last resort” provider) that nobody is left behind

Permanence

* The adopted power sector structure guarantees supply
indefinitely

Mix of delivery modes
* Try to approximate the least cost plan with grid-extension, mini-
grids & standalone systems evolving in time

External support

* Some form of partnership with a private entity, with a format (a
long-term concession may be the right approach in most cases)
adapted to the specific conditions of the country

Promote economic growth

* Focused on access as enabler of useful services

2/26/2020
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Integration in multiple dimensions

* Integration of the three delivery modes under some form
of territorial concession with a long-term perspective &
commitment to access for all

* Integration of the incumbent company (either public or
private) with a private investor contributing capital
investment, advanced technologies, reliable service, sound
management, & a new consumer engagement approach

* Integration of electricity access with access to the services
that electricity can provide (i.e., the ultimate goal is to
promote economic development with productive uses of
electricity)

Our strategy

* We have identified the major hurdle to accelerating
electrification & the viable pathway to reduce or even
eliminate this obstacle
* Dysfunctional distribution companies are unable to provide
reliable service, extend the grid, integrate off-grid solutions,
& be creditworthy off-takers of large generation

* The Integrated Distribution Framework (IDF) embodies
fundamental distribution reforms that can be adapted to
national circumstances and scaled globally.

* Supported by the prestige & contacts of the GCEEP

members we seek to demonstrate the IDF in a small
number of First Action countries best positioned to act.

2/26/2020
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Size matters

*  Our ambition has to be commensurate with the size of
the problem, which we know is huge
* Small scale implementations is useful to learn, since in

the end what matters is the impact of electricity access on
the end consumer

* But, without achieving the right scale, our efforts are
a drop in the ocean

* We have to achieve results at country, state, or
regional levels & attract the necessary amount of
private capital

* Most (all?) organizations at all levels & of all kinds seem
content with pilots & medium size projects, avoiding the
distribution segment of the power sector

Concessions on the spectrum of public-private
sector institutional engagement

Supply and
civil works : Leasing
contracts I Subcontracting I (affermage) BOO
Technical BOT and Divestiture
assistance Management concession by
contracts contracts (stricto senstl) license
Pure
public — —— )

Pure
private

2/26/2020
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WP IIT-18-010A: Preprint Economics of Energy and Environmental Policy

A utility approach to accelerate universal electricity access in less developed
countries: A regulatory proposal

Ignacio J. Pérez-Arriaga. Robert Stoner, Roxanne Rahnama, Stephen J. Lee, Grégoire Jacquot, Eric
Protzer. Andrés Gonzalez-Garcia, Reja Amatya, Matthew Brusnahan and Pablo Duefias’.

Working Paper ITT-18-010A

Preprint
Economics of Energy and Environmental Policy
Special Issue: Access to Electricity: Global Experience and Future Directions

In press

! Universal Energy Access Laboratory, http-//universalaccess. mit edu/#/main, Massachusetts Institute of Technology
(MIT), Cambnidge, MA, USA, and Institute for Research in Technology (IIT), Comullas Pontifical University,
Madrid, Spain. Contact address of first author: ipa@mit edu.

Africa-Europe High-Level Platform for Sustainable
Energy Investments

ATFORM FOR -
ol EHERS
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EMPOWERING
DEVELOPMENT

Implementation of the new
Europear Consensus on Development
In energy cooperation

remre
Eespaeren et
e

caling-up energy investments
' for inclusive

Level Platform for Sustainable
y Investments in Africa

Executive summary
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Electrification planning support
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Uganda — Southern territories - Results obtained with the REM planning model http://universalaccess.mit.edu/#/main
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Uganda - Southern territories
Forced 100% Grid Extension
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: % } | Results obtained with the REM planning model
http://universalaccess.mit.edu/#/main

Extension 400V === Microgrid 11kV —— Microgrid 400V @ Stand-Alone

m— Extension 11kV

Uganda — Southern territories
100% Grid Reliability

' : | } ' Results obtained with the REM planning model
http://universalaccess.mit.edu/#/main

Extension 400V  msss= Microgrid 11kV. —— Microgrid 400V @ Stand-Alone

mmmm Extension 11kV
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Uganda - Southern territories
85% Grid Reliability

m— Extension 11kV

| " | Results obtained with the REM planning model
http://universalaccess.mit.edu/#/main

Extension 400V === Microgrid 11kV —— Microgrid 400V @ Stand-Alone

Rwanda - Reference Case Scenario
52% Grid Extension, 32% Kits, 16% Microgrids

Extension 33kV

Extension 400V

Microgrid 33kV

Microgrid 400V

Stand-Alone
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If geolocation of buildings is not available, starting
from satellite imagery...

. our software identifies the location of each
building...
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The REM model determines the lowest cost
electrification mode for each building & can place
it on Google maps

REM provides statistics of cost & performance for
each type of supply in the considered region

Mini-grids Isolated Grid Extensions | All
Number of Customers 8,903 17,148 26,658 52,709
Fraction of Customers 0.17 0.33 0.51 1.00
CAPEX Per Customer ($/yr) 191.69 173.38 94.23 136.44
OPEX Per Customer (S$/yr) 49.83 49.50 141.73 96.20
Non-served Energy Cost Per Customer (S/yr) 5.28 53.99 66.90 52.29
Final Cost Per Customer ($/yr) 246.80 276.87 302.87 284.94
Total CAPEX ($/yr) 1,706,576 2,973,177 2,512,065 7,191,818
Total OPEX ($/yr) 443,677 848,847 3,778,261 5,070,785
Total Non-served Energy Cost ($/yr) 47,041 925,818 1,783,549 2,756,408
Final Cost ($/yr) 2,197,293 4,747,841 8,073,876 15,019,011
Fraction of Demand Served (p.u.) 0.986 0.903 0.900 0.911
Cost Per kWh of Demand Served ($/kWh) 0.312 0.313 0.206 0.245

Table 4: Case study electrification: solution summary
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DETAIL OF THE DESIGN OF ONE MICROGRID WITH REM  |iaske
. A Generation Site
| ® Commercial

@ Medium Residential
© Light Residential
—— Low Voltage Netwark

Figure 48. Network design in which the generation site and streets are designated

Detail of REM output for a mini-grid
PV Size (kW) 167
Storage Size (kWh) 845
ICE Size (kW) 60
Inverter Capcity (kW) 81
Charge Controller Capacity (kW) 112
Network Length (km) 12
Investment Cost ($1000 USD) - 3 546.91
Annual Fuel Cost (§1000 USD) $ 35.36
Reliability % 100%
Renewable % 61%
Peak Demand (kW) 77
Annual Energy Consumed (kWh) 278,498
Annual Non-served Energy (kWh) 36

Table 6. Nigerian Village Mini-grid Design Characteristics
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Study Area (Rwanda):

¢ ~100sqg. km

¢~ 2000 Residential Consumers
¢ Closest “Existing/Ongoing” Line

3 Euri WEAE Gok e, Lapmjinsia & Cpentusailiap nomsbosmy and e (18 cae memmunry

Topography: NO
Forbidden Zones: NO
Forbidden Zone Cost Multipliers: N/A
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Topography: YES
Forbidden Zones: YES
Forbidden Zone Cost Multipliers: 100

Legenﬁni

LV Transformer
Residential Consumer
— (0.4 KV
MV (11 kV)
Forbidden Zones
Altitude [m]
B 3.342- 4501
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2,181 -2.455
1918 -2.181
W 16461918

B 13541646

1 2 3 4 5 6 7 8 Kilometers

Y ya terminando...
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«Se hace dificil detenernos para recuperar la

profundidad de la vida.”
(Laudato Si’, 113)
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V ANIVERSARIO MESA DE
ACCESO UNIVERSAL A LA
ENERGIA

TRABAJANDO
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Feliz “cumple”
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