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Quellen: Worldbank; OECD; IEA; BP.

Energy productivity in various countries

Energieproduktivitat in der EU-28 und in weiteren ausgewéahlten

Landern im Jahr 2013

Industrial countries have higher GDP/toe
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| Germany: Targets Energiewende
Basis 2020 2030 2040 2050

GHG 1990 -40% -55% -70% -80--95%
Renewables

Electr.-generation 35% 50% 65% 80%
EndE gross 18% 30% 45% 60%
Energy Efficiency

E-demand 2008 -10% -25%
Traffic 2005 -10% -40%
Heating 2008 -20% -80%
Primary E use2008 -20% -50%

Ambitious goals, a lot still to be done
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Future Plans — Increase share of RE and EE measures

12,000 Final energy in petajoules per year

Energy consumption

I Transport

I Industry
I Commercial

6,000 I Households

Renewables

Solar
I Geothermal, ambient heat
I Biomass and waste
I Wind power
I Hydropower

Source: Energy Transition, The German Energiewende

2005 2010 2015 2020 2025 2030 2040 2050
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Figure 1: Short-term measures and long-term work processes of NAPE for the 18th legislative term

Private households

N y
la

EU energy efﬂEiency
labelling and ecodesign
Competitive - higher standards
tendering

Faster establishment
of technical standards

| Pilot project: savings meters
Upgrading CO, Building S———
Renovation Programme

IStrengthemng research
Buildings |Tax incentives for energy Upgrading

for more energy efficiencyl _
efficiency renovations MAP*
I Energy-saving law I Renovation roadmaps -
Ifur individual bu'\ldingsl gﬂ;‘;‘ﬁg‘fﬁd

Research in quality assurance I Energy Audits for Non-SMEs I
building sector

Enerey services Tamework _
,I—I,,,,,’,,, -

s . 1
» Contracting default guarantees

| and funding guidelines

i

KfW Energy Efficiency Programme

_ Waste Heat Use Initiative _
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Agriculture and Horticulture _ Industry/Business,
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Energy Efficiency in
Wastewater Treatment

. Information Financial incentives . Regulatory 3w * "Marktanreizprogramm® - Market Incentive Programme for Renewable Energies

Source: Federal Ministry for Economic Affairs and Energy
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National Action
Plan on Energy
Efficiency
2013 - 2017 in
Germany

Energy Efficiency requires many instruments and various approaches
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Energy Efficiency Is essential !

There we want to go !

ENERGY IS LIFE

A,,

CONSERVE IT
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HUMAN DEVELOPMENT INDEX,

a measure of human well-being,reaches its
maximum plateau at about 4000 kWh of
annual electricity use per capita.

A major global and geopolitical issue
in the energy sector requiring both countries,
Germany and India to jointly look for
solutions in their respective country.

The HDI strongly links poverty alleviation to

increased energy and electricity consumption.

1 1 1 1

Inclusive
growth and
poverty
alleviation
options.

2000 3000 4000 6000

8000 10000 12000 14000

ANNUAL PER CAPITA ELECTRICITY USE (kWh)
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Sector Wise Energy Saving Potential i

(Source : Energy Conservation Guide Book, PCRA)

Sector Energy Consumption Saving Realization Energy Saving | Saving in Rs.
(Mtoe) Potential (%) thru Short (Mtoe) Crores
Term Measure
(%)

INDUSTRY 20-30

TRANSPORT 15-20

AGRI 20-25
HOUSEHOLD 25-30 (K)

10-15 (LPG)

15-20 (EL)
COMM. BLDG 25-30

Non-Energy -
Uses**

Others
TOTAL 69740

@ Rs.2000 Crores/ Mtoe 1 Crore = 10 Million



THE INDIAN ENERGY CONSERVATION ACT

dBecame effective from 1st March 2002

QEC Act enacted in October 2001 iﬁ

O Bureau of Energy Efficiency (BEE) operationalized from 1St
March 2002 and State Designated Agencies established in 32
States/Union Territories

QEnergy efficiency institutional practices and initiatives in India
are now mainly being guided through various voluntary and
mandatory provisions of the Energy Conservation Act

MISSION OF BEE

Develop policy and strategies with a thrust on self
regulation and market principles, within the overall
framework of the EC Act with the primary objective of
reducing energy intensity of the Indian economy.



THE INDIAN ENERGY CONSERVATION ACT

The five major provisions of EC Act relate to:

Designated Consumers (mainly energy intensive industries and
buildings) to comply with the specific energy consumption norms for
the manufactured products and services and establishment of
energy management system,

Standards and Labeling of energy consuming appliances, gadgets
and equipment to ensure promotion of energy efficiency of the new
stocks entering the market

Energy Conservation Building Code ensuring that new
commercial buildings constructed in the country have less electricity
consumption

Creation of Institutional Set up (Bureau of Energy Efficiency at the
Federal level and State Designated Agencies at the State level) for
effective coordination of the energy conservation efforts in the
country and

Establishment of Energy Conservation Fund at Centre and States
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NATIONAL MISSION ON
ENHANCED ENERGY EFFICIENCY (NMEEE)

> The National Action Plan on Climate Change (NAPCC)
was released by Honorable Prime Minister of India in
June 2008

» The Action Plan Outlines 8 Missions including National
Mission on Enhanced Energy Efficiency (NMEEE)

» The Mission has outlined specific goals




NMEEE - Four New Initiatives

Stimulate Funding
for ESCOs

Energy Intensive Industries

Targets for Mandatory
Energy Saving

Fiscal
Instrument for EE

Energy Efficient

Appliances

BLY
SEEP Partial Risk Guarantee Fund (PRGF)

DSM Venture Capital Fund (VCF)
Public Procurement




ENERGY IS LIFE

Standards and Labeling (S & L) of c-:“ Z"
Appliances

Evolve minimum energy performance standards
(MEPS) for notified equipment and appliances

Prohibit manufacture, sale and import of equipment and
appliances not confirming to MEPS

Introduce Energy labeling to enable consumers to make
informed choice

The National Energy Labeling Pro%lramme has been launched
by Union Minister of Power on 18" May, 2006

e House-hold refrigerators, fluorescent tube Ilights, air
conditioners and distribution transformers have been included in
the programme on voluntary basis; 70% of refrigerator
production, 90% of tube light production; and 40% of AC
production is now covered by the programme.

Labels for other appliances/equipment, such as general purpose
electric motors, pumps, LPG and kerosene stoves, ceiling fans,
geysers, and consumer electronics are under preparation




A) Direct display of labels on
specified appliances or
equipment (14.d)

B) Enforce  minimum efficiency
standards by prohibiting
manufacture, sale, and import of
products not meeting the
minimum standards (14.c)

Standard & Labeling
Program

1. Frost-free Relrigerators

Tubular Fluorescent Lamps (TFL)
Air-conditioners

Distribution Transformers

Direct cool /Frost Free Refrigerators
Motors

Pump sets

Ceiling fans

. LPG Stoves

10. Colour TVs

11. Storage Water Geysers

12. Washing Machines

ENERGY IS LIFE

CONSERVE IT

: Mandatory

: Mandatory
: Mandatory
: Mandatory
: Voluntary
: Voluntary
: Voluntary




Sample Labels

MORE STARS
MORE SAVINGS |

POWER SAVING

GUIDE

ELECTRICITY CONSUMPTION
UNITS PER YEAR
Appliance . Refrigerator
Brand

Iodel

Type

Gross volume
Storage volume

ENERGY IS LIFE

". Oy

onditions, when

with J0CC
Actual Ic‘l rtymnsumpt Ildp d h th ppl e heing user

Refrigerator

MORE LIGHT
POWER SAVINGS GUIDE

ENERGY IS LIFE

CONSERVE IT

BEE/XYZ/0306

ENERGY IS LIFE

CONSERVE IT

Under test
conditions
when tested in
accordance to
1S 241l8 1977.

ofﬂcloncy will
ary as per site
condltlous

Tubular Fluorescent Lamp




ENERGY IS LIFE

Growth Profile of Indian FZE"
Commercial Building Sector

» Demand for OFFICE SPACE in India is driven by the
increasing share of the services sector in the Indian economy
Office space supply shifting from Central Business Districts to secondary
centers (office and IT parks)

Modern office buildings in newly developed areas enable the higher
quality standards that are essential for IT services

All India office market
- 70% by IT Services companies (more than 7000 No.) in India
- 15% by financial service providers & pharmaceutical sector

- 15% by other sectors

- Office stock must increase nearly 20 million sf/year in New Delhi,
Mumbai, Bangalore to keep pace with growing demand

- Conservative estimate (for India): Approx. 55 million sf/year

» SHOPPING CENTRES/MALLS

e By the end of 2008, space of 79 million sf in 257 centers are estimated
in 15 largest cities of India




ENERGY IS LIFE

Energy IN-efficiency is FZE,,
rampant

» Most commercial buildings have energy performance
index (EPI) of 200 to 400 kWh/sg m/year

» Similar buildings in North America and Europe have
EPI of less than 150 kWh/sg m/year

» Energy-conscious building design has been shown to
reduce EPI to 100 to 150 kWh/sg m/year in India -

development of such buildings is restricted to
environmentally-sensitive corporates

» Large scale energy-efficient building design is
limited due to split incentives - builders fear that
they would bear the costs, while tents would enjoy
benefits




ENERGY IS LIFE

Energy Conservation Building Codes &umn

» ECBC set minimum energy efficiency standards for design
and construction

» ECBC encourage energy efficient design or retrofit of
buildings so that

» It does not constrain the building function, comfort,
health, or the productivity of the occupants

> Lifecycle costs (construction + energy costs) are
minimized




ENERGY IS LIFE

CONSERVE IT

Energy Conservation Building Code

» ECBC covering the following components prepared:
Building Envelope (Walls, Roofs, Windows)
Lighting (Indoor and Outdoor)
Heating Ventilation and Air Conditioning (HVAC) System
Solar Hot Water Heating
Electrical Systems

> ECBC finalized after extensive consultation

» Voluntary introduction of ECBC in May 2007; mandatory after
capacity building and implementation experience
» Impact of ECBC - Reduced Energy Use for buildings
e National Benchmark ~ 180 kWh/m?2/year
e ECBC Compliant building ~ 110 kWh/m?/year




National Energy Conservation Awards

» Motivated industry and other establishment to adopt
energy efficiency measures

» Scheme has become very popular among industries
and buildings, as Is evident from increasing

participation level (1010 nominations in 2014 in
comparison to 123 nominations in 1999

20


D:/files/eca2005/brocher_industry2005.pdf

Painting Competition on Energy Conservation for

chool Students

The scheme aims at sensitizing the children towards
Issues of energy conservation

Ministry of Power and Bureau of Energy Efficiency have
been organizing painting competitions on energy
conservation for since 2005 for students of the 4thto 9t
standards at School, State and National levels

The scheme aims at sensitizing the children towards
ISsues of energy conservation.

The scheme is being executed in all the 29 States and 7
UTs of India

In the year 2015, more than 100,00,000 students
participated in comparison to about 343,000 students in
2005.




Impact of Energyﬁfficiency Initiatives

= Standards and Labelling of equipment and appliances
programme has created a market transformation

= Energy saving targets have been fixed for 8 sectors of
energy intensive industry- 6.686 million ton of ol
equivalent by 2014-15, which are presently under
verification

» The PAT scheme is a unique and innovative initiative,
perhaps with no precedence anywhere else in the world.

= PAT would become a valuable model for other countries to
adopt for their own energy efficiency programmes with a
business perspective.

22



12th Plan(2012-17): Projected Energy Savings

= The strategies adopted during the 11™" Five Year Plan
(2007-12) have showed encouraging outcomes.

= 12" Plan (2012-17) will carry forward the existing
schemes as well as further strengthen the EE initiatives
to accelerate the process of implementation of energy
efficiency measures to achieve the desired energy
savings.

* Projected Savings in Billion kwh (BU):
» 44.85 BU (consumer end)
» 60.17 BU (at generating side)

» Additional thermal energy saving equivalent to 21.30
million ton of oil equivalent energy is expected to be
achieved by 2016-17
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Schemes Initiated by BEE.....

In order to enhance the efforts to promote 12000
energy efficiency during the Xl plan period
and to achieve the target of reducing
consumption by 5% (equivalent to 10,000
MW of avoided capacity) by 2012, BEE has
initiated several programmes /schemes as
follows:

10000 10000
8000

6000 199.08

A%

Strengthening of State Designated
Agencies

Standards & Labeling Scheme
Energy Conservation Building Code
Bachat Lamp Yojana

Agricultural DSM

Municipal DSM

EE in Small and Medium Enterprises
Perform Achieve and Trade under NMEEE = Target Saings Achieved Savings

4000

VL))
2000

Cummulative Avoided Generation (IWIWVJ)

200708 200809 2009-10 201041 0111

YV V V VY VYV
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Steps for Institutionalization of Energy Efficiency

1) Law
Aim, Rights, Tasks
2) Set up of Institution
Office space/building, CEO, budget
3) Work of Institution
Specific tasks planned, worked, executed
Monitoring & Verification
Reporting to public, parliament, ministry

Detailed regulation, schemes, enforcement
Resources and continuously political commitment

necessary to achieve Energy Efficiency
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Deutsche Gesellschaft fur
o fe Internationale Zusammenarbeit (GIZ) GmbH
Dr. Winiried Damm Glz Office (India), B — 5/2 Safdurjung Enclave, 4th Floor

Director, IGEN . :
winfried.damm@aqiz.de New Delhi, 110029, India

T +91 11 49495353
F +91 11 46036690
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Preisentwicklung an der Strombérse bdew
Terminmarkt Jahresfuture (01.01.2007 — 26.08.2015) Fnergie. Wasser Leben.

EEX Power Derivatives Phelix-Base-Year-Future/Phelix-Peak-Year-Future (rollierend)
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== Jahresfuture Baseload (rollierend) = Jahresfuture Peakload (rollierend)
Quelle: EEX
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Stromproduktion in Deutschland in Woche 36 2015
0Hinweise

@ Gestapelt O Prozent O Import Saldo @ Wasserkraft @ Biomasse @Kernenergie @ Braunkohle @ Steinkohle @ Gas @O @Andere @ Pumpspeicher
Saisonspeicher ¢ Wind Solar
80.72
2015 v
70.00

I

v

Leistung (GW)

36
()
(o)
()
O

0.00
31.08. 03:30 01.09. 01:10 01.09. 15:03 02.09. 04:56 02.09. 18:50 03.09. 08:43 03.09. 22:36 04.09. 12:30 05.09. 02:23 05.09. 16:18 06.09. 06:10 07.09. 02:30
Datum

letztes Update: 11 Sep 2015 07:47

Source: Fraunhofer ISE, www.energy-charts.de
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Feed-in Tariff Mechanism supported growth of
Renewable Energy

ot
[o'e)
o

Electricity generation in terawatt-hours

27%

enewap|eg

EEG 2009 by 2014

[
D
[an]

10N Original Renewables
 feed-in
tariffs Photovoltaics

Waste
Wind power
Biomass

Source: Energy Transition, The German Energiewende

Hydropower

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Renewable Energy generation shares 27.8% in total electricity mix
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Expansion of Renewable Sources of Energy in Germany

® vind 20,000 >3,00,000 >15,00,000
O photovoltaics Rapidly Increasing RE Penetration

@® biomass |
Source: 50Hertz, TenneT, Amprion, TransnetBW, Google Earth
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Germany and India : key facts

Global horizontal irradiation Germany

solargis T
—— .

Aversge annual sum (422004 - 32010) ot 10w

- m
<100 1200 1300> kWhim? ©2011 GeoMade! Solar 3.0

Solar Radiation 900-1300 kWh/m?
Population 80.3 Million
Geography 357,021 km2

Global horizontal irradiation India

solergis
[r——

solarg:

Average annual sum (2005-2010) 0_100 200km
<1250 1400 1550 1700 1850 2000 2150> KWnim2 ©2011 GeoModel Sofar s.r.0.

1250-2150 kWh/m?2
1200 Million
3,287,263 km2
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