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Towards SE4ALL in Developing Countries: Adressing
energy access, energy security and climate changes
simultanously

Mr. Martin Lugmayr, Sustainable Energy Expert
Energy and Climate Change Branch
United Nations Industrial Development Organization
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UNIDO History

0 July 1961: Centre for Industrial Development
(CID) created within Department of Economic
and Social Affairs (DESA) by Economic and
Social Council (ECOSOC)

0 Nov 1966: UNGA Resolution 2152 (XXI)
established UNIDO as an autonomous body,
to “promote and accelerate the
industrialization of the developing countries”

0 1985: UNIDO became a specialized agency
of the UN
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UNIDO’s Mandate

D UNIDO,S Mandate Of In CIUSive and Inclusive and Sustainable

Industrial Development

Sustainable Industrial Development
focuses on three main thematic areas:

JPoverty reduction through productive
activities

1 Trade capacity-building

dEnergy and environment

ISID aims to achieve equitable and sustainable social, economic and
environmental growth whilst mainstreaming women and youth
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Why industrial development and UNIDO?

>

Lasting and sustainable poverty reduction in urban and
rural areas

Job and wealth creation through productive activities

Diversification of economy and integration in global value
chains

Increased productivity through technology progress

,Revival of industrial policy in Europe (raise industrial
production share of EU GDP to 20% by 2020.

Significance of Industry for development in Austria

Need for inclusive, sustainable and low-carbon industrial
development — link to energy (costs, climate)
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Developing and transformation countries
face three interrelated energy challenges:

Energy poverty and affordability

Energy security and reliability

Climat change mitigation and adpation

How to satisfy the investment needs in energy infrastructure to
ensure energy access and energy security and to avoid GHG
emissions at the same time?
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Energy Challenges in Developing Countries:

Low Access to modern, affordable and reliable energy services

\
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Progress over the last 30 years particularly in East Asia and Latin America;
Today still 2,4 billion people withouth access to modern energy services;

In BAU scenarios 1,4 billion without access in 2030 (mainly in Africa, South Asia);
DCs representing 80% of the global population consume 30% of the energy;
Globally around 90% with access to electricity in urban and 60% in rural areas;
In Sub Sahara Africa 51% with access in urban and 8% in rural areas;
Migration to urban centers challenges the electricity systems (e.g. slums);
Reliance on traditional biomass energy is particularly high in Sub Sahara Africa;
The poor spend more income for poor-quality energy services than the better-off;
High vulnerability of the poor to fuel price fluctuations (e.g. cost of transport);
Low private sector interest to invest in low-return markets (e.g slums, rural);

The lack of access to modern, affordable and reliable energy services is interrelated
with a variety of economic, social, environmental and political problems (e.g.
indoor-pollution, social unrest, low productivity of industry, poor public services)

v



Global Energy Access Situation

One in five people on the planet (Around 1.3 billion) lack access to
electricity

Twice that number lack access to clean cooking or heating

Bl oo - 30%
30% -
60% -
80% -
90% -
96% -

60%
80%
90%
96%

100%

Electrification Rates

Over the past four
decades, the gap
between energy
supply and demand in
Africa has widened

Of the 1.3 billion

people without
electricity, over 95%
live in Sub-Saharan
Africa or in
Developing Asia

ﬁase of the pyramid
consumers pay the
highest cost for
electricity and energy
access, e.qg. lighting
typically accounts for
10 to 15% of total

Qousehold income j

/2.6 billion people
without clean cooking
facilities, nearly 40% of
the world's population

rely on wood, coal,
charcoal, or animal

waste to cook their food

Source - SE4ALL 2014
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Figure: BAU forecast of number of people without access to electricity 1970 — 2030
(according to UNDP, ESMAP, 2005)



Energy Challenges in Developing Countries

- Energy security concerns

v
v
v
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It is projected that by 2030 cities will consume 73% of the global energy;
80% of the global energy supply by fossil fuels (coal, oil, gas);

Gap between rising urban energy demand, lack of generation capacity and
investment capital;

High technical and commercial transmission losses in some DCs (up to 40%);
High vulnerablity of DCs due to dependence on imported petrolium products;
Some DCs spend up to 40% of their GDP on fossil fuel import (e.g. Pacific);
Limited oil and gas reserves to satisfy the global demand;

No functioning regional electricity and gas markets in most DC regions;
Situation in some DCs seriously hampers the social and economic development ;
Very high electricity tariffs and generation costs in some DCs;

Urban population and private sector suffer from load shedding and power cuts
(e.g. high costs of back-up diesel generators);

Low interest of investors due to high risk and market entry costs;

10



The engine of energy demand growthi% WORLD

ENERGY
. \  OUTLOOK
moves to South Asia o
Primary energy demand, 2035 (Mtoe) Share of global growth
2012-2035

‘,;V_‘.'ig:;ﬁ ‘ ...  Eurasia OECD

\ %
A
- (
»\
[

@Japan

Southeast
-._Asia

United

States Middle

East

Middle BT
East

v 7 Non-OECD
Asia

China is the main driver of increasing energy demand in the current decade,
but India takes over in the 2020s as the principal source of growth

Source: World Energy Outlook 2013
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Energy Challenges in Developing Countries

« Climate Change mitigation/adaptation and other negative externalities

v

<N X XX <
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In BAU scenarios a doubling of pre-industrial levels of GHG emissions is very
likely and would lead to a rise of global temperatures between 2° Cto 6° C;
DCs would suffer from negative climate change impacts at most (e.g. sea level
rise, droubts, extreme whether events);

66% of the global GHG emissions are caused by the energy sector;

DCs representing 80% of the population account for 53.6% of the global GHG;
Up to 75% of the projected increase in GHG emissions by DCs;

It is estimated that cities would emit 76% of the global GHG in 2030;

To stabilize the global temperature at 2° C levels the emissions would have to
peak at latest in 2020 and to be reduced by 30% to 70% until 2050;

Energy efficiency improvements and 30 to 50% renewable energy share of
global primary energy by 2050;

Needed energy investments between 1,7 and 2,2 trillion USD per year;

New investments determine GHG emissions for the next 20 - 30 years (or longer);

12
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40

/ Peak by 2020

30 -

Reductions of 31-71% by 2050
20 -

101 R

e

s GEA - Supply
-10 H | — GEA - Mix
e GEA - Efficiency almost zero or negative in the long term

Global CO, emissions (GtCO,)

_20 T T T T
2000 2020 2040 2060 2080 2100

Figure SPM-2. | Development of global CO; emissions from energy and industrial sources to limit temperature change to below 2°C (with a success probability of =50%).
Shown is that the emissions need to peak by around 2020 (or earlier) and decline toward zero during the following four to five decades. The later the peak occurs, the steeper
the decline needs to be and higher the net “negative” emissions. The latter can be achieved through in the energy system through carbon dioxide capture and storage in
conjunction with the use of sustainable biomass. Source: Chapter 17. For further details of the GEA pathways see the interactive web-based GEA scenario database hosted
by ASA: www iiasa.ac.atiweb-apps/ene/geadb.

13
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Global Agreements 2014-2015 on Energy and
Climate Change

Sustainable Energy
for All (SE4ALL)
Goals

Post 2015 International

Development Agenda W Climate Agreement
leading to SDGs 2015

e Energy recognized as a
SDG . [ linkine t
e Inclusive and Sustainable Cﬁrerfg‘é ::r}llalrrllge 0
Industrial Development 8

(ISID) part of SDG on * Nexus of Energy-
Energy Water-Food-Health

impacting Climate
Change

e Regional Hubs

 Accelerator Programmes
on Industrial Energy
Efficiency and Renewable
Energy

e High Impact
Opportunities
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Barriers for RE&EE Markets in developing and
transformation countries (examples)

Insufficient policy, legal and regulatory framework (e.g. laws,
standards, incentives)

Lack of implementation capacities on national and regional level

Lack of human capacities (e.g. utilities, developers, banks,
entrepreneurs, policy makers) and training institutions

Lack of local service and harware companies

Lack of knowledge on the financial an technical feasibility of
RE&EE solutions (e.g. building codes, lighting and appliances)

Insufficient RE&EE resource assessments and market data

Lack of risk-capital for project development and investment capital
due to small projects and high up-front/transaction costs

Lack of incentives and standard procedures for IPPs and PPPs

Technical barriers (e.g. limited feedstock, land availability, grid
stability, extreme wheather events, river flow variations)
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Core Building Blocks of UNIDO’s ECC Program:
Addressing the barriers for RE&EE

- global

- regional
- national
- local

Knowledge
Management

Capacity Capacity
Building Building

Technology
Demonstration

Programmatic Policy and
Approaches Standards

Awareness
Raising

* Assist economies and particularly
urban and rural industries to swith to
modern, affordable, reliable and
sustainable energy services

* Assist in building up sustainable
energy industries and empower local
private sector to take advantage of
growing market and job opportunities
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Cuba
»Dominican Cape Verde Burkina
Republic - Gambia 450 Benin
Guinea Bissag . Y
Colombia Sierra Leo
§ Liberia Cot
Ecuado' dl
BGEF 5
CJGEF 4 Chig B oy
[JGEF 2,3
B Non-GEF

Over 50 Countries
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Overall - Energy Projects Portfolio

0 54 Countries

IEE 36 125.6
RRE 64 109.3 15 projects in Least
Developed Countries
IEE & RRE 4 5.8
ECC-Total 104 240.7
Non-GEF portfolio GEF portfolio
GEF-Grant Co-financing
Area US$ Mio US$ Mio
IEE 3 6.8 118.8 725.2
RRE 25 13 RRE 39 96.3 85.3
IEE & RRE 4 5.7
ECC-Total 72 215.1 810.5

ECC-Total 32 25.5
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Global Network of Regional Sustainable Energy Centres -
South-South Multi-Stakeholder Partnership to Support SE4ALL

UNIDO’s Global Network

ECOWAS Centre for Renewable Energy and

C . Energy Efficiency (ECREEE)
of Regional Sustainable V /
Energy Centres
, Southern African Centre for Renewable
‘ b N : Energy and Energy Efficiency (SACREEE)
SIDSDOCK Caribbean Centre for Renewable Energy and
Gamwmm——  Energy Efficiency (CCREEE)

RCREEE‘ Regional Centre for Renewable Energy and
Ui s ssss  Energy Efficiency (RCREEE)

East African Centre for Renewable Energy
and Energy Efficiency (EACREEE)

; ssfcm Pacific Centre for Renewable Energy and
LS bl Energy Efficiency (PCREEE)

supported by

Austrian '
— : ‘aecid
== Development Cooperation - |
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Supported by more than 50 Energy Ministers!

"k
o’ X W\ -
TIMOR LESTE - ~ ' TUVALY

SAMOA COOK ISLANDS
.

L L AMERICAN SAMOA e -
VANUATU ~ Al - NIUE . _
» )

. TONGA " FRENCH POLYNESIA

.
NEW (AlEDONIA\ f

LR PR R ] R T I I [ [Ppp———
.
. L
PSS . .
' THE BAHAMAS [ oevinoe  MAURITANIA 1
: CAPEV MALI 9
v SENEGAL MGER ]
o CUBA THE GAMBIA BURKINA ' MOROCCO
M DOMINICAN UNITED STATES VIRGIN ISLANDS GUINEA  cipnen % ] 3
- REPUBLIC -, BRITISH VIRGIN ISLANDS BISSAU O ' >
3 HAITE - ANGUILLA SIERRA LEONE GHANA NIGERIA " ALGERIA - ’
MONTSERRAT A BAHRAIN
*» BELZE JAMAICA RICO _ SAINT “ANTIGUA AND BARBUDA LIBERMA DiVOIRE  TOGO : EGYPT :
. Km::\:“g DOMINICA M »
M SAINT LUCIA REEC " :
g SAINT VINCENT AND GRENADINES - BARBADOS Gesmssannwwns :
. ARUBA L irHeRLANDS  CRADA - ;
' ANTILLES TRINIDAD AND TOBAGO R C R E E E YEMEN -
. >l e SUDAN -
i3 :
' 1 .y ,
. GUYANA . $
. ’ ]
' SURINAME ' g .
' '] LB L AL B B L B AL AL B B B B L HREEeee-
- - kR
R Ll IR : ’.‘
' o A
oS : i
. L ] -4
) B e
0
l‘ . 4
. ’
S N ’ Ay ———
©° Lorre, . . .
- SPC . . e PR,
. -:A} Secetoriot < ot
" 5, === of the Pocific S -
. Wz, Community Se UGANDA
. NORTHERN L T . DEMOCRATIC KENYA
1
. MARIANA REPUBLICOF  RWANDA
' " ISLANDS » ) THECONGO  BURUNDI
. %< 'l TANZANIA SEYCHELLES
. * GUAM
. .
' FEDERATED STATES OF MICRONESIA g * ANGOLA MALAWI
' X C . ZAMBIA
‘ N o MOZAMBIQUE
PALAU . : . MAURITIUS
. MARSHALL ISLANDS 2 NAMIBIA ZIMBABWE
v
- Se® BOTSWANA MADAGASCAR
p NAURU f ’ 4 g
: o s Ve KIRIBATI SWAZILAND
X N ‘ \ SOUTHAFRICA  ESOTHO
> ~7 '\, _SOLOMON ISLANDS
N
.
: .
.
L]
L]
L
s
L]
L]
L]
.
.



SR\
UNIDO UNITED NATIONS
w INDUSTRIAL DEVELOPMENT ORGANIZATION

-~

Regional Centres aim at up-scaling regional / national efforts to
promote RE & EE markets through:

Policy, Legal and
Regulatory Support

Capacity Development
and Applied Research

Investment

Knowledge and Business
Management and Promotion

Awareness-Raising
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Case Study: ECOWAS Centre for Renewable Energy and
Energy Efficiency (ECREEE)

» Specialized Agency of the Economic Community of West African States
(ECOWAS) to promote RE&EE

» Covering 15 Member States and
300 million energy consumers

» Established in 2010 with support
of UNIDO, Austria and Spain

» Secretariat in Praia, Cape Verde

zz
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Regional RE&EE policy and SE4ALL implementation

= ECOWAS Renewable Energy Policy (EREP) incl.
NREAP NEEAP targets developed

L Eoony = ECOWAS Energy Efficiency Policy (EEEP) incl.

A{:I]unrg?:im AE:EEJEI;EEE ta rgets developed
= Adopted by ECOWAS Heads of State in June 2013

SE4AAIl Action

QUi e =  ECREEE assists in the development and execution
Prosperous of the national action plans and SE4ALL Agenda

HERERE in ECOWAS Members States



http://www.iisd.ca/energy/renewable/hlfreee/images/31Oct/IMG_2011.jpg
http://www.iisd.ca/energy/renewable/hlfreee/images/31Oct/IMG_2011.jpg
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ECOWAS RE POLICY

-

TARGETS BY 2020/2030

in MW of installed capacity

2020

Load forecast ECOWAS, in MW peak load 10,659 25,128 39,131
WAPP total RE capacity (medium and large hydro) 3,447 6,272 11,340
WAPP RE Penetration in % of peak load 32% 25% 29%
EREP renewable energy options in MW 0 2,425 7,606
EREP renewable energy options in % of peak load (excl. medium and large

hydro) 0% 10% 19%
Total RE penetration (incl. medium and large hydro hydro) 32% 35% 48%
in GWh of produced electricity 2010 2020 2030
Load forecast ECOWAS — electricity demand in GWh 65,696 155,841 243,901
WAPP RE total production {(medium and large hydro) in GWh 16,965 27,494 46,844
WAPP RE production Share (medium and large hydro) 26% 18% 19%
EREP renewable energy options — production in GWh 0 8,350 29,229
EREP renewable energy options - % of electricity demand (excl. medium and

large hydro) 0% 5% 12%
RE production Share 26% 23% 31%

WWW.ECIEEE.Or]
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GRID-CONNECTED RE SCENARID OF ECOWAS

BY 2020720310 (excl. medium and large hydro)

Individual countries decide on RE mix!

Installed RE Capacity 2020 Installed RE Capacity 2030 -
2,425 MW 7,606 MW
27% 13% 15%
2.008 993 1.156 MW
M Wind S \M% Wind
LI Solar PV o u Solar PV
! Solar CSP i Solar CSP
M Mini/hydro M Mini/hydro
i Biomass M Biomass

32% 13%

787 MW 28% 2.449 1000 -
686 MW Mw MW é’j
CREE

WWW.ECI'EEE.O0r]
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Country Modelling

2010 2030
Dist. Solar PV
100% 100% - : B0
I - '—i i Mini Hydro
80% 80% = I B Dist. Oil
I ¥ Net Imports
60% 60%
Bh ¥ Wind
20% 40% I = Solar Thermal
Solar PV
20% 20% -
o Biomass
B Hydro
O%W & 6o w mﬁm A e | !

: c =z = I : ) ZZwvuw
sF3:5558:25822¢8 S (STZFF3 38 WG
22223833 "3Eis -] 125 "SEfs

20% —Z £ =2 20% § @ 2% moil

o ) 23 a o a3

c c
B Coal
-40% -40%
Figure 13. Electricity Production Shares by Country in 2010 and 2030 under the Renewable Scenario
S

SOSTE— o aresor
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The ECOWAS goal of the ECOWAS RE Policy

Populationin mio inhbts

700
‘ e rural populaton 1 600 M Not supplied
supplied by mini-grids and 22% 25%
2 500
4 stand-alone systemsin % H Stand-alone
60,000 128,000 400
Mini-Grids to be installed 3,600 7,680 L4 Off-grid Rural Mini
MW mw 300 Grids
N | 200 i Grid-based Rural
Stand-alone systems 210,000 262,000
| 100 i Population having
Investment (b€) 323 0 AecEsIn 200

2010 2020 2030



In the ECOWAS 42% of the population has access to electricity (87ait
we consider only the rural population)

Electricity Access Ratesin ECOWAS Member States

100
30 m National Rate (%)
30 M Urban Rate (%)
=
2 o © RuralRate (%)
3 60
&
5 0
SR —%ﬂ - -
8 3 |
: ﬂ "
20 4 ! T
I = " |
= i : ; i
o I !‘ B _ . e .. | : | .
Benin Burkina CaboVerde Cote TheGambia Ghana Guinea Guinea Liberia Mali Niger Nigeria Senegal Sierra Togo
Faso d’Ivoire Bissau Leone

Source: ECREEE, REN21

More than 175 million people with no access to improved electricity services

(&)
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GEF-5 RE project in Guinea Bissau:

Promoting renewable energy investments in the electricity sector

Results:
» Development and implementation of 2.5 MW of small to medium scale renewable
energy projects (e.g. 300 to 500 kw PV hybrid mini-grids)
= Development of the bundled 19 MW hydro project Salthino to feasibility stage;
» Establishment of a national renewable energy policy framework and action plan;
» Strengthening of capacities of local training institutions and key energy market
stakeholders to develop, install and maintain renewable energy systems;

COUNTERPARTS:
Ministry of Energy and Industry, ECREEE

BUDGET:

Total: US$ 9.2 million
US$ 1.7 million from GEF grant
US$ 7.5 million in co-financing

DURATION:
2014 to 2018
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CapeVerde: Grid-Connected PV plants

RE Projects completed in 2010
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Sal, Cape Verde, Ent;lmissinned Uctﬁher l Zﬁiﬂ Praia, Cape Verde Commissioned November 2, 2010
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CapeVerde: 25.9MW of Wind Power installed

25,5 MW of Wind PowerCabedlica - PPP between AFC, Finnfund, InfraCa, Electra and the National

Government of Cape Verde
2.5MW Wind Farm 8 MW Wind Farm
Boavista, Cape Verde, Commissioned in Sal. Cape Verde, Commissioned in
2011 2011
e T -\

Sanﬁag&. EapAt:a‘Vé-‘l"c.le
Www.ecreee.ord  [ommissioned November, 2011
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ECOWAS RE&EE Observatory (www.ecowrex.org)

O RE&EE market data for investors and
developers

O GIS Maps on RE potentials, and other
planning data ( e.g. lines, roads, existing and
planned stations and systems)

L Ongoing Initiatives (e.g. GEF, ACP-EU Facility,
ECREEE)

L Country profiles and statistics

0 Document library (e.g. studies, policies,
project documents)

TOOLS  LAVERS  SEARCH  LEGEND  RESULTS

ABDUT COUNTRY PROFILES naps ANALYSIS & CHARTS EXPLORE NEWS & EVENTS

WATCH OUR VIDEO

GET READY FOR THE ECOWAS DBSERVATORY!

CONaRY = vENER ANALYSS &
PROFILES e MAPS% GRAPHS!

FOR RENEWABLE ENERGY AND ENERGY EFFICIENCY

»_ T

BSER LOGIN

SOLAR G - Ay, Dty Glabal Wortzmmtal irrsdiatson | wh/né /d |

RN AT S P3 Prarm
o arias et
Pane e

T

7 an 0 / momw

/ -

o
B e e [

SEARCH  LEGEND  RESULTS 6.661680, 28.225284 (W6S-841
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Not a long time ago - access to modern, affordable and
reliable energy services in Upper Austria (...)

(1884 in Steyr — first bigger city in the world with lighting provided
partly by hydro power) ,Alle liefen wir in der Stube zusammen und
kamen nicht aus dem Staunen heraus, so hell war alles im ganzen
Haus - in jedem Raum gingen wir aufdrehen. Es war hell und tberall
noch heller [...] Wir gingen an diesem Abend alle lange nicht
schlafen, denn wir mussten das Licht geniel3en. Mutter sagte: L :
,Schade, dass ich schon so alt bin, jetzt wére alles so leicht und 7 Srens \L At \A\A wdany ¥
schén bei diesem guten Licht.’[...] Nur ein Druck auf den Schalter, R waiss> & :

und alles war hell. [...] aber dann kam die Stromrechnung zu jedem o i) La']l"“\r[ altubishrsde
Haus - nun schaute die Sache anders aus. Alle machten ein langes ‘ ?
Gesicht - was hat das Petroleumflascherl gekostet, und was sollten
wir jetzt zahlen!”

(geb.1907) in Weyer: ,,Als das erste Mal das Licht aufstrahlte, liefen : o .4
mir die Trdnen der Freude lber die Wangen.* A 4 W g

.“.uédnﬂ(?\ 318
(geb.1929) in Peuerbach: ,,/ch musste als Lehrerin 1949/50 in

Kriegwald, Gemeinde Julbach, meine Vorbereitungen noch bei . ey LI
Kerzenlicht schreiben.* W “* 4

: ‘“‘-.,.-_.; 4
-,

Sa
1

(geb. 1919) in Pettenbach: ,So erblickte ich eines Tages in
Pettenbach ein kleines Plakat mit der Aufschrift, Koche elektrisch’.
Ungléubig staunte ich tber diese ominése Anklindigung.“
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