)

.
il Nl

"
aivnll ajlyg
isnis bl i 2] Ll

Energy Efficiency: A strategic Agenda For
Government and Industry

The Grand Hyatt
oth of November 2009
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Fact about Jordan:
v'Population 5.7 million

v Approximately 80 % urbanized

v'Pre capita GDP 3000 USD

v'Low agriculture resources

v'No oil resources

v'Annual Per capita Water consumption
dropped from 3600m3 in 1946 to less than
160m3 in 2008

v National water deficit of 500mcm
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Jordan is ranked among the poorest 4
countries in water availability

Water availabllity is expected to drop to about
90m? per capita per year by 2025

Jordan emits 20.14 million tons of CO,
equivalent per year.

Green house gasses = 0.1 % of global
emissions
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Electrical Energy Consumption per sector

= Total electrical consumption
amounted
to 11,509 GWh in 2008

» This represents an
increase of more than 30%
since 2005

» Demand forecasts expect a
continued high growth rate
ranging between 5 to 7%
until 2020

Street lighting

2%

Industrial

27%

2008

Water Pumping
15%
Household

\ \ 39%

Commercial
17%

=>»Rising demand for electricity provides for an increase of GHG emissions and
cost of electricity generation

Source NERC



Total direct and indirect CO2emissions in 2005: 21 Gt CO2:

Other

49%|

Transport _
Manufacturing

38%

Services

129
Households

2 1%

Source: |[EA 2008
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Jordan Total Emission of Green House gases

Energy related activities account for more than 74%

of CO, Emissions.
27 % from Energy generation

18 % Transportation
13.9 % Commercial, administrative and housing

9.3 % industrial and construction
4.7 % other

Industrial activities generate 7.9%
Agriculture 0.9%

Land cover degradation 3.7%
Waste 13.5 %
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Total Emission of Green House gases

Land cover
degradation
3.7%

Industrial,

Agriculture construct.

0.9%

Commercial,
administrative,
housing

Energy related activities
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Main challenges for Jordan

= Rising energy demand
= Rising green house gas emissions
= Rising cost of energy consumption




Energy saving per sector:

Energy Con
38%

Transport

Houshol

Street lighting

MINISTRY OF EN

Energy Con
22%

o0
(o)
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Industria

IRONMENT

Water pumping| Electric Con

Energy Con
24%

15%

Commercial

Electric Con
14.5%

From all of the above EE, it is concluded that by implementing EE projects in the various sectors, the sum of savings
that can be achieved is around 1,198,520 TOE, which is 21% of total energy consumption. NERC Renewable Energy and Energy

Efficiency Current Situation



Example: Measures in the building sector

- Ventilated double skin facades to Wood as a bullding material with
reduce heating and coaling advantageous insulation propertias,
requirements; which also stores carbon and is

| | often producad with biamass
“Low-E* glass coating to reduce the energy:
amount of heat absarbed From
sunlight through the windows

Energy efficiency in

(windows with the reverse effect
can be installed in colder climates);

Solar phetovaltaic panels for
electricity production and solar
thermal panels for water heating:

Rooms that are not
normalty heated

le.q. a garage) serving
as additional insulation;

+ Transparent design to
reduce the need for lighting:

= E‘
electricity produced T'I .L
- Trees to provide shade o P by solar panels: |
and cooling in summer, TF l
and a shield agalnst |

cold wind in winter;

> Heat pump systems that utilize the stable |
temperature in the ground to support air e
conditioning in summer and heating or hot water
swpply in winter;

Source: WBCSD
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Example:
Energy Saving in water pumping

Consumes around 15% of the country's total electric
consumption

Estimated reduction 5 % - 65 % of electricity
consumption

21million Kwh = 935000mt/year savings
Reduction of 15700 mt CO, emission

GTZ in cooperation with WAJ
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Savings of 20 - 30% of final energy consumption per sector represents a reduction in

1,037 < |ca.-200

|— ca. -190

Cost of energy consumed 2008 in million JOD

-20%
energy savings

-30%
energy savings

-20%
energy savings

-X m.
JOD

-20%
energy savings

r ca.l-25 r ca.l-5

pumping

annual energy cost of Jordan of about 620 million JOD*

Cost of energy consumed in
million JOD 2008

Cost of energy consumed in million
JOD incl. energy-efficiency measures
to save x% of 2008 consumption

Cost savings in million JOD due
to sector-specific (NERC)
energy savings**

60 14 10
Street

* Internal estimations (Ministry of Environment/ CIM)

N -30% J

energy savings

** Calculated by applying the sectors’ share in final energy consumption to the total cost of consumed energy (2008=2,763 Million JOD; MEMR-Facts & Figures)
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Jordan Energy mix

g ———

(2007)

Imported
Renewable

energy eneray

N
Natural / / - '

( 2020)
Renewabl
e Enegy
Imported 10%
electricity

1%

Qil shale

! Natural
Gas

Nuclear

Energy
6%
o /

-

Imported
Gas - \ Cas 20%
26% \ Imported
“oll
[AAI/A
UVU /U

=» increase of renewable energies’ share by the National Energy Strategy as a further step

to reduce GHG emissions and provide for more sustainable energy consumption

= Energy efficiency measures as complementing policy instruments
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' water power
Desert area required for: m =

1 km2is enough to desalinate 165,000 m3/day. B e procucedty Fo, 2008
50 km x 50 km are needed to avoid the MENA water def|C|t In 2050.

Solar irradiance 2400 kWh/m?/year x 10 % CSP efficiency / 4 kWh/m3 RO power consumption / 365 days/year = 0.165 m3/mz/day
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Annual Sum of Direct Normal Irradiation in 2002 in Jordan.

Salar Thermal Electricity Generating Potentials in Jordan
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Jordan has the capacity of generating approximately 1.5 * 108
GWhr/yr which equals approximately 25cm of Crude Oil covering the
surface of Jordan every year.

The Original GIS-Maps can be Navigated and Zoomed with ArcView and Idrisi
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Annual average windspeed :

Figure 3-11: Annual average wind speed at 80 m above ground level in m/s. Source: Prepared by DLR
with data from ECMWF, ISET for AWBGU 2003/
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Action needed for incentivizing a Green Economy:

Market based incentives:

Soft loans
Rebates
Private equity funds

Private Equity and Venture Capital
Funds

Labeling

International trade agreements:

Standards & certification
CDM
Credit Funds (AFD, GEF, IFC

Government:
Fiscal incentives

Tax exemptions
Custom exemptions
Subsidies

Policies & Supporting regulatory
frame work

Loan Guaranties
Green Funds
Feed in Tariffs

National commitments:

Media & awareness
Education
R&D

Appropriate, suitable, affordable,
Green Technology

=» The Jordanian government should set an example for being a green government

motivating the Jordanian economy and population to follow its example
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Benefits from transforming in a Green Economy

Job Creation:;

For every 100 MW
solar plants installed
400 full-time
equivalent
manufacturing jobs,

For every 600
contracting and
Installation jobs, 30
annual jobs in
Operations and
Management

|_eaders and followers:

The government spends
annually a significant
amount of its national budget
on capital expenditures. To
reduce the national deficit
these assets and capital
expenditures i.e. buildings,
equipment, vehicles,
stationary etc, must be
purchased from energy
efficient sources.




Thank you




