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Agenda

Log in 09:50 — 10:00
Welcome and Instructions 10:00 — 10:05
Introduction to BUILD_ME Project 10:05 - 10:20
Introdl_Jctlon_to Cll_mate-FrlendIy Buildings (Political, 1020 — 10°50
Technical, Financial Instruments)
Q&A + Break 10:50 — 11:10
Jordan Renewable Energy and Energy Efficiency Fund a0 11
¥ (JREEEF) 11:10 - 11:20
EBRD/GEFF Project in Jordan 11:20 — 11:30
- Building Energy Performance “BEP” Tool 11:30 — 11:50
7 Wrap Up and Final Remarks 11:50 — 12:00
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Technical instructions
Working together effectively

» Presentation will be published on our project website afterwards.
* The session will not be recorded.
» We look forward to your active participation.

» Please stay muted but feel free to to write your questions in the chat box
or raise your hands in the Q&A sessions. Questions will be answered in
the Q&A sessions.

* Please be punctual after the break.

 For technical problems/questions, reach out to: Ali AIMarzouq at
Ali.Marzoug@rss.jo

©2021 Guidehouse Inc. All Rights Reserved
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Welcome Words

Muhieddin Tawalbeh, RSS/NERC
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Introduction to
BUILD ME
Project

Ali AIMarzoug, RSS/NERC
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Overview

& Supported by:

Fund m@ IKI International Climate Initiative, MR | B e Enonent, Nature Consenation

. . and Nuclear Safety
ﬁ German Federal Ministry of Environment

based on a decision of the German Bundestag

b

BUILD_ME Scope 1st Phase: 2016 - 2018

2nd Phase: 2019 - 2021

Accelerating Zero-
Emission Building
Sector Ambitions in

the MENA Region Partners
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BUILD ME scope
Approach

) Guidehouse

&

Original project

2016 - 2018

« Extensive analysis and research
« (Gap analysis

 Identification of barriers & drivers

« Recommendations

N\
| suiLo_me
U -

©2021 Guidehouse Inc. All Rights Reserved

AR
M
Project extension
2019 — 2021

Implementation of recommendations
Upscaling

Dissemination of results



Structure and objectives of Phase Il

Approach

» Facilitate & increase access to financing & funding opportunities for EE building projects.
= Support the reform & transitions of political frameworks towards improving energy efficiency in the building sector.

» Focus on supporting the implementation of energy efficiency measures in pilot projects

WP4

WP1 WP2 WP3 .
Capacity

Preparatory Support Pilot Framework

Steps Projects Conditions E VI Eme

Dissemination

= Building Typology = Technical support = Building codes = Website, workshops, trainings,

* Buildings specifications & reference = Collect insights on the ground as = Support national strategies database for best practice
values input for WP3 (NEEAPs & NDCs) buildings, webinars, newsletters,

= Software tool: energy performance & = Testing EE classification scheme = Voluntary EE classification scheme brochures, etc.
cost-effectiveness = Support financing applications = Facilitate & increase access to financing

©2021 Guidehouse Inc. All Rights Reserved 8

AGuidehouse | ] BUILD_ME



Building Typology
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Building Typology

What is meant with building typology and why it is needed?

Building typology database
depicts “reference buildings
categorized into specific
building types and their
energetic characteristics based
on their:

)
} Guidehouse _JU)| BuILD_ME

Building
type

Age
group

Region

Building
envelope

Technical
systems

1990
2010
2021

T
@
=

N

baseline

©2021 Guidehouse Inc. All Rights Reserved

Definition of the baseline and
BAU construction of different
building types which allows for

"=

Classification

Comparison

€

Facilitating finance
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Results, template main sections

General information Geometries

Country Number of stories Share of facade oriented south
Project Name Number of dwellings Share of facade oriented west
Building type Typical number of occupants / users Window area

Region Net floor area Share of windows oriented north
(specify) Clear room height Share of windows oriented east
Construction Period Volume Share of windows oriented south

ID Roof type Share of windows oriented west
Reference ID Area floor slab (ground plate) Share of windows oriented horizontal

Roof area opaque

Facade area opaque

Share of facade oriented north
Share of facade oriented east

Opaque doors

Ratio Floor / Ground

Ratio Floor / Roof

Ratio Floor / Facade (excluding windows)
Ratio Floor / Facade (including windows)
AN

Technical specifications of the building envelope

Specifications of technical building systems

Thermal heat bridge - Slab Type of window

U-value - Roof U-value - Window

Thermal heat bridge - Roof  Thermal heat bridge - Window

U-value - Wall G-value Windows

Thermal heat bridge - Wall Average shading factor of windows
N\

Primary space heating system
Secondary space heating system
Primary hot water generator
Secondary hot water generator
Primary space cooling system
Secondary space cooling system
Ventilation

Photovoltaics

Lighting

Temperature set-points

i ) ©2021 Guidehouse Inc. All Rights Reserved
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Building Typology | Jordan

Results

Building type

= Single-family house (SFH) -
detached

= Multi-family house (MFH) -
Large (>1500m2) -
detached)

= Multi-family house (MFH) -
Small (= 1500m?) -
detached)

= Schools
= Trade + MFH
= Trade + Office

19_90 9
2010 m)J
Age group

Regions

= Existing building (1990 -
2010)

= Amman-East

= Amman-West
= Old building (before 1990)

= New construction (after
2010)

Link to the typology on BUILD ME website

AGuidehouse | ] BUILD_ME
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Typology

Construction period

Existing building (1920 -

20%0)

old building (before 1230)

12


https://www.buildings-mena.com/typologies

ine

Basel

13
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Baseline | Jordan
lllustrating energy intensity of selected Jordan building types

Key takeaways National baseline (new buildings, after 2010)
« Specific final energy demand 140 -
ranges between 95 - 120 120 -
KWh/(m?a) for buildings = % //////// -
constructed over the past decade E 100 - / / /
« Space heating accounts for Z 80
largest energy demand S 40
» Space cooling is about 1/3 of the g 40 -
space heating demand T
20 -
* Note: Other electricity stands for 0 MFH large MFH small Education SFH Trade+MFH
plug-loads (e.g. fridge, TV, etc.) )
and is informational. " Heating I bHW M Cooling Lighting | Auxiliary energy 7/, Other electricity

AGuidehouse ] BBBBBBB ©2021 Guidehouse Inc. All Rights Reserved



Baseline | Jordan
lllustrating energy intensity: Multi-family house (large)

Building standard Parameters Baseline
Roof insulation (U-Value) 0.55 W/m2K

* New buildings
(constructed after 2010)

Wall insulation (U-Value) 0.57 W/m2K
Floor insulation (U-Value) 1 5 \w/mzk

 Thermal insulation is used in bellrstonis {L-lUE, €
Value) 5.7 W/m3K; 0.85
external walls and roofs Window fraction 3 11%
* Following the EEBC 2018 Shading Manual shading
Air tightness 0.25 1/h
Energy demand Heat supply LPG heater (80%)
¢ 105 kWh/m?2/a Cold supply Single split (EER: 3.0 — 3.9)
(80 kWh/m?2a for HVAC and Hotwater Direct electric
nghtlng) Ventilation systems Free ventilation
Lighting systems LED
« Energy consumption for Renewable energy "
heating approx. half of total Set temperature aoC ) 2100

cooling/heating

N

) Guidehouse l‘- BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
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%

2.104.5
kWh/(m2*a)

I Heating Lighting
B DHW Auxiliary energy

B Cooling

Other electricity

Energy cost
15.7 EUR / (m?*a)
CO, - emission
2.3 kg / (m?*a)

15



Energy Efficiency
Building Code In
Jordan
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Analysis of EEBC in Jordan
Approach and working steps

A. status quo analysis

Code development process
Technical requirements

Implementation mechanisms

C. Challenges and recommendations

General Challenges

General Recommendations

Priority Recommendations.

= Specific recommendations

Exchange with relevant stakeholders.

Recommendations for implementation and/or enforcement

\
‘ Guidehouse ID| suro_me

B. National experts interviews

Government experts

Academia

NGO and associations

D. Analysis of best practices

Comparison with best practices

Regional practices, international practices.

©2021 Guidehouse Inc. All Rights Reserved
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Pilot Projects 2
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Supporting and Learning from Pilot Projects
Overview of Selected Pilot Projects in Jordan

KONN Modular Houses Private Residence Dar Al-Oqgoud
T “MIx e T » » ™~

= Dar Al-Oqoud is designed and constructed

= KONN concept represents a number of = A private single-family house designed by

prototypes of residential single-family Salfiti architecture. by MAS Design Studio as a passive energy
houses = |t is an example of single-family houses in house.
= The prototypes are envisioned to provide the Greater Amman Municipality. = |t is constructed using traditional building

techniques such as loadbearing stone

affordable modular housing by using smart
walls with vaults and domes.

modular construction.

\
} Guidehouse N It BUILD_ME ©2021 Guidehouse Inc. All Rights Reserved 19



Approach and methodology
Steps towards a low energy building

Comparison with Energy efficiency Final
. : Development :
baseline recommendations recommendations
70 = 25 700
E T _ 585
60 % % % 600 -
= Building 2 @ 500
50 : Envelope : S 400 352
a0 & 2 = e
=2 (% 300
@ 208
30 % 200 L
. HVAC Building E - .
Systems
= — m m B
0 - o Bau Current Optimized
BauU Current
™ Space heating Space cooling Renewables u [nvestment Replacement
Lighting m Auxiliary energy W Space heating Spage cooling Lighting m Residual Values Engrgy Cost
| Ventilation u Auxiliary energy m Ventilation &M ® Specific global costs
= Estimate the baseline consumption = Building envelope = Optimized as result = Final loop discussing feasibility of
= Estimate the consumption of current = HVAC | efficiencies = Discussion with developers measures
design = Renewables = Local and market inputs " Adapt selected measures and
. i finalize calculation includin
Comparison = Other measures = Costs and ROI g

payback, investment and lifetime

\

i \ ©2021 Guidehouse Inc. All Rights Reserved 2
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Demonstration
Project Database
(DPD)
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Demonstration project database
Crowd-sourced examples from the region

Orange Call Cent

........

Register and add a project

» Searchable database of
practical inspiration

* Welcome input from project
developers, architects or
contractors from across the

Description

Project info

Project team

Building Rating and Certifications systems

Building Envelope

xternal walls

region

~ Visit https://www.buildings-

« Currently approx. 50
examples

)
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https://www.buildings-mena.com/info/demonstration-projects-database

Voluntary Energy |
Classification
Scheme
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Voluntary Energy Classification Scheme

Starting point and objective

-75%
-25%
Baseline
+25%
+ DE

+125%
+176%

BUILD_ME Building Typology
considering the prepared typology as a

e E8EBggdi
g
II;I?II§ )

Building Energy Performance Tool
(BEP) tool as a calculation method

baseline considering local market information

EGY Systems of national
institutions
JOR
Requirements local
LEB banks

Adaptability to national context
Considering country needs and
managerial infrastructures

Establishment of a national energy classification scheme

Ensure implementation and ownership of the scheme beyond BUILD ME

AGuidehouse | I]] BUILD_ME

©2021 Guidehouse Inc. All Rights Reserved
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Problem statement
How to introduce the BEP Tool in the built environment of BM countries

Option A) Integrated Option B) Independent
" |ntegrate the BEP tool in an existing scheme = Develop a stand-alone scheme
= BEP tool as built-in module, calculating the = BEP tool as stand alone with a clear focus only on energy

energy performance of the energy chapter of
sustainable certification scheme / \

Operation Verification Testing Ownership
What is the operational How is verification, Testing and roll out? Evaluation and ownership
framework? Certification monitoring, surveillance Evaluation and updates of updating the scheme?
and labelling process? and enforcement done? to the scheme?
\
25

‘ Guidehouse N BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
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Next steps, development of classification scheme
|dentification of the rating score

Classification scores for
BUILD ME building types

Class Term Score

A Negr_ly Zero energy <0.25
building

B ngh_performance 0.95-0.75
building

C Average new 0.76 - 1.25
construction

D Stock, better quality 1.26 - 1.75

E Stoc_k, medium 176 - 2.95
quality

F Stock, poor quality 2.26-2.75

G Stock, u_rgent 52 75
renovation demand

N\

‘ Guidehouse ID| suro_me

Application of the classification
score to baseline level

-75%N

- 25%
Baseline i
+ 25% !

+ 75%

+ 125% W&

+175% €

©2021 Guidehouse Inc. All Rights Reserved

Methodology behind the
BUILD_ ME classification

« Classification logic is based on
the European energy
performance certificates of
buildings norm [EN 15217]

» Adapted with feedback from
financial institutes active in the
markets and findings of the
building typology

» Baseline (new buildings energy
consumption) is equal to Class C
(score of 1.0)

26



Introduction to
Climate-Friendly
Buildings

Riadh Bhar, Guidehouse

\
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1 Introduction 2 Regulative 3 Technical 4 Economic 5 Conclusion

AGuidehouse | n] BUILD ME ©2021 Guidehouse Inc. All Rights Reserved 28



Introduction
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Setting the scene —the relevance of low energy buildings
The Sustainability Triangle or three Pillars of Sustainability

€ Economic

EE

Environmental Cm” 2\ Social

) Guidehouse l‘- BBBBBBB ©2021 Guidehouse Inc. All Rights Reserved
N -

30
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Setting the scene —the relevance of low energy buildings
The building sector offers cost attractive measures to cut down GHG emissions

Economic

» Cost-efficient abatement
» Energy price development
= Energy security

EE

Environmental Social

e = Job creation

N = Removal of subsidies

’
e - 9 = Public health & productivity

» Rising temperatures
= Extreme weather events
= Droughts

\
‘ Guidehouse It BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
N | —
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Huge potential in the field of green buildings
Green buildings becoming more and more a billion dollar market

“Green buildings represent a major global investment opportunity, with
buildings making up the largest segment of the US$ 231 billion energy
efficiency market.”

“ During the next decade, green buildings represent a significant low-
carbon investment opportunity in emerging markets $24.7 trillion by
2030.”...

“ Global green building materials market size is expected to reach
$377,029 million by 2022 from $171,475 million in 2015 with a CAGR of
11.9% from 2016 to 2022....

N\
) Guidehouse l‘- BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
N | -

0

European Bank

ooooooooooooooooooooooooooooooo

@ IFC

International
Finance

Corporation
WORLD BANKGROUP

BAllied
I Market
Research

32



Current Situation in Jordan
The exploitation of EE/RE in the Jordanian built environment still offers opportunities

Existing buildings New buildings Green buildings

= Hardly no retrofit of building = Most relevant codes are available = LEED: 11
envelope = Energy efficiency building code — = BREEAM: 0
= Specific financial instruments need latest version expected in 2021 = EDGE: 1
(will) be developed = Enforcement experiences still « Daleel: 12
= 75-95%* of building stock not room for improvement
= Sawsana: 0

thermally insulated

* Rough expert guess N

Guidehouse It BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved 33
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Enabling framework
regulative

. N ©2021 Guidehouse Inc . All Rights Reserved
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https://unsplash.com/@wolfgang_hasselmann?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Carrot, Stick and Tambourine Principle

} Guidehouse l‘. BBBBBBB ©2021 Guidehouse Inc . All Rights Reserved
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Different types of policy instruments

L A e

m B @_ ¢

Carrot = Incentives Stick = Regulations Tambourine = Information

AGuidehouse ] BBBBBBB ©2021 Guidehouse Inc. All Rights Reserved



Exemplary policy instruments in Jordan

-~
\-'

|
<l

Carrot = Incentives
= JREEEF
= GEFF / EBRD
= Others

\
N\
‘ Guidehouse Jl)| sBuip_me

.. d

Stick = Regulations Tambourine = Information
= EEBC = Labelling of Appliances
= Thermal insulation code = Trainings (JREEEF, JGBC etc.)
= Solar Energy Code = Awareness Campaigns
= Green Building Guidelines ..

©2021 Guidehouse Inc. All Rights Reserved
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Conclusion

AN
A A

No Silver Bullet Policy Mix is needed

A Guidehouse | D] BBBBBBB ©2021 Guidehouse Inc. All Rights Reserved



Enabling framework
technical
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Influence of design decisions on life cycle impacts and costs

VN
N
N Cumulated
\ Impacts and costs
2 \
8 \
(&) \\
U \ . g -
S N, Possibility to influence
% \\ Impacts and costs
& \
o S
= \
= \
S N
c S
o N
£ S
c ~
© NS
S
c
L
_ = Time >
Planning and Design Construction Use and maintenance

N Source: Kohler & Moffatt, 2003

} Guidehouse I‘. BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved 40
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General principles to conceive a low energy building
Embed Trias energetica, ,,The most sustainable energy is saved energy”

Reduce Use Use fossil
energy renewable fuels
demand energies efficiently

Holistic Manage

operations

planning

} Guidehouse C BBBBBBB ©2021 GuidehoB&d lLix. MERgbisdReserve d 41
1 -



Case Studies
Energy Efficient Buildings in Jordan

Multiple sites, Jordan Amman, Jordan
KONN Modulaﬁr House |zzat Marji Group Head Quarter Building

o l

https://www.buildings-mena.com/info/demonstration-projects-database

AGuidehouse ] BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
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Enabling framework
economic

\
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Energy price development in Jordan
Higher tariff classes have increased since 2010 and saturated in 2015

0.400 Tariffs for household subscribers (2010-2020)
0.350

0.300 /

0.250

S —

e
E 0.200
()
0.150
0.100
0.050
0.000
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year
1-160 kWh/month = e==161-300 kWh/month 301-500 kWh/month  e====501-600 kWh/month 601-750 kWh/month  e====751-1000 kWh/month === \ore than 1000 kWh/month

\
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Residential sector electricity tariff (2018) in Arab countries
S: RCREEE, Arab Future Energy Index

Implied subsidy

Syria 99%
Iraqg 96%
Libya 95%

Kuwait 89% Based on 500kWh

Qatar 87% average monthly

Oman 80% consumption
Algeria B2%
Sudan 76%
1o . 0 c Saudi Arabia

Electricity tariff in Jordan is Eqypt 62%

Yemen 62%
60%

60%

among the highest in the -
MENA region UAE (Dubai)

I
I
I
|
|
|
|
|
I
| 62%
|
|
I
I
|
|
|
I
|
|

Lebanon 519

Mauritania 42%

Tunisia 39%

Jordan 299%

Morocco 26%

Palestine 0%
Djibouti -55%
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Price (¢%/kwh)

N\
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Market availability of EE/RE technologies
Maturity and awareness of EE / RE technologies

Envelope

Roof insulation
Wall insulation
Floor insulation
Double Low E Glazing

‘ Triple Glazing

Air tightness bonds

\
- N\
‘ Guidehouse jQ| Buio_me

HVAC

Condensing boiler

‘ Mech. Ventilation with heat recovery

Floor heating

Renewable

PV
Solar thermal thermosiphon
Solar thermal pumped system
Heat pumps, air / air

‘ Heat pumps, ground or water

Mature/often used moderatly used ‘ immature/ not often used

©2021 Guidehouse Inc. All Rights Reserved
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Development of Photovoltaics (PV), S: IRENA
Global weighted average total installed costs, capacity factors and LCOE, 2010 - 2019

Total installed cost Capacity factor Levelised cost of electricity
5500 40% 0.50
S000 mens 0.45
4500
<o 0.40 (375
4000 0.35
3500 - =
2 £ = 030
S 3000 & =
2 = 20% - wvn 0.25
=] 17.7% _18.0% S
o 2500 © 16.4% 16.5% - =)
S ] 153 _Acen 1 S 0.20
“ 2000 ~ 151% ' B
14%
0.15
1500 10%
995
500 0.05 0.068
0 0% 0
O M= N W M~ 0O O o= O M s W WD M~ 00O O O 1 o4 M= oW W M~ 00
N 4 A — N o A ~ "~ 1 A 1
Lo T o T e R o T e T o T e T o T e TR e o O QO QO O 0000090 o o o 9o 0 o0 oo O
Lt I o I o Y o O O o (R [ I I Lot I o T ot I o O e T o I o I s | o I ot IR (R o (R oY [ o [ o I e O e |

S: IRENA Renewable Cost Database

‘ Guidehouse N BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
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Conclusion
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Conclusion
The ingredients exist for the uptake of Energy Efficiency in Buildings

ETA 7

Regulative Technical Economic
= Most relevant codes are available. » Technologies exist in the local market. » The shift towards ,Real“ energy price
_ _ _ will encourage the utilization of EE/RE
» The enforcement in need for further » Capable architects and engineers are

attention. available » The availability of the most relevant
EE/RE technologies in the market

= Promising first steps have been initiated = High upfront costs are the main barrier eliminate possible barriers

for some EE measures.
= | atest price development of
technologies (e.g. PV) makes
Investment more attractive

N
‘ Guidehouse lt BUILD_ ME ©2021 Guidehouse Inc. All Rights Reserved
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Renewable Energy and Energy
Efficiency Fund
“JREEEF”

Ola Sarhan, JREEEF

\
- N\
‘ Guidehouse JU)| BuILD_ME




‘«» »

g R E E E F

‘ { Jordan Renewable Energy & Energy Efficiency Fund
\‘j Ao UnJl 2 ipig 633 il AdlUhl S i @gain

MINISTRY OF ENERGY AND MINERAL RESOURCES
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JREEEF milestones

Financing scheme for energy efficient buildings in
Jordan & the BEP tool



LEADING NATIONAL EFFORTS TO OPTIMIZE THE
UTILIZATION OF ENERGY CONSUMPTION
THROUGH EE & RE



Overview

The Renewable Energy and Energy Efficiency Fund was established under the Renewable Energy and Energy
Efficiency Law No. (13) of 2012, and its own bylaw No. (49) was issued in the year 2015, where it actually started its
work as an executive arm of the Ministry of Energy and Mineral Resources. The fund works to provide the necessary

financing to implement energy conservation and renewable energy programs and projects.

Where the Fund has designed a package of programs and projects that include various sectors and that are
implemented through several financing windows, and the strategic plan and implementation programs of the Fund
stem from the general strategic plan of the Ministry of Energy and Mineral Resources and the national strategy for
the energy sector to achieve national goals, and contribute to achieving Jordan's commitments International

Conference on Climate Change and the Paris Agreement.

Minister of Energy chairs the Fund Management Committee formed according to the law, which consists of six
members, three of them from the public sector and three from the private sector: This is an example of effective

partnership between the public and private sectors.



Financial mechanisms &windows

Financial Mechanisms Financial windows
e Grants e Banks
e |nterest Rate Subsidy e Microfinance companies
e Banks Loans Guarantees e Local NGOS /CBOs

e Cost sharing With International Donors



JREEEF Polices

e Gender Policy
e Evaluation Policy
e Environment & Social Policy

e Data Policy




JREEEF
Objectives

Reducing the financial burdens on consumers and the economy resulting
from energy sector.

Support RE and EE projects and programs that open up new markets and
are replicable and scalable.

Increase the private sector's economic resilience and competitiveness
through deploying EE/RE applications.

Support development of a domestic industry that can deliver the projects
and services necessary to scale-up utilization of RE and EE in Jordan.

Develop a network of partnerships for developing and implementing RE
and EE projects of all sizes.

Engage with donor agencies and other funds to establish a continuing flow
of funding for renewable energy and energy efficiency investments.
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Household TOU rism | nd UStry Non profit entities

with public
sector sector SECtO r objectives
(hotels)

(accommodation)

worship

Agriculture health Awareness
sector sector training & places

Municipalities




JREEEF programs for the household sector @/.uwxmw,ré';‘
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Installing heaters and solar cells and replacing energy-saving
lamps for citizens' homes.

LED ué g lanin éléa

Funding Mechanism: e
o Afull grant for the homes of poor families, chaste families,

and the homes of the High Royal support, which are chosen

in cooperation with the Royal Court, the Ministry of Social
Development and the National Aid Fund.
Funding values:
e Afull Grant for poor and chaste families.
e Support 50%, 30% of systems cost.

Program achievements till the end of the year 2020:

program Number of installed systems
SWH 30,000 . ST
PV B PROJECT PERFORMANCE / IMPACT INDICATORS

Efficienct LED 220,000 Units

Total cost of home sector projects:
17,480,087 Jordanian dinars

WaQ

212,389 5,801,131 30,850 48,431
The estimated Expected The expected Expected
solar water heater 2500 number of citizens savings on your deqessein  decreasein
Beneficlaries of household bill carbon dloxide electrical energy
Tar geted 2021 energy efficlency Jordanlan Dinar emisslons by consumption
solar photovoltaic cells 1'250 and renewable tonnes. (MWh) anually

energy applications annually



JREEEF program for Non profit entities with

public objectives (accommodation)

Supporting the installation of solar cell systems for
institutions, associations and centers that deal with

orphans, people with disabilities and the elderly.

Funding Mechanism:
Full (100%) grant from the Energy Fund to install the
system.

Program achievements for the end of the year 2020:

Photovoltaic cell systems were installed and commissioned for 11
enterprises.

Targeted during 2021: 20 charities, with a maximum of 10
kilowatts

S
GRS ‘ 3 '

PROJECT PERFORMANCE /[ IMPACT INDICATORS

N4
850,137 290 433.3
Expected The expected Expected decrease In
savings on your decrease In electrical energy
household blli carbon dloxlide consumption (MWh)
Jordanian Dinar emissions by anually

tonnes. annually




Industrial sector e I
Supporting and financing energy audit studies and implementing energy-saving
measures in small and medium-sized factories.

Funding Mechanisms:

e Fund energy audit studies by 50%.

e Supporting bank interests and guaranteeing loans for the loan granted to the

factory to implement the project, with a ceiling of 350,000 dinars.

Number of completed energy
audit studies

Program achievements: 27

Number of participating factories

79
For the end of the year 2020
Number of factories obtaining loans and Number of energy audit studles
implementing procedures underway
10 52
The number of factories that PROJECT PERFORMANCE / IMPACT INDICATORS
¥ implemented the procedures with self-
The total cost of the project to Srmcing ® © 0 o
date 4 g
%
5.500.260 JD
823 872,842 4,176 2,488
Ta rgeted fo r 2021 The estimated Expected The expected Expected
number of cltizens savings on your decrease In decrease In
Beneficlaries of household bill carbon dloxide electrical energy
energy efficlency Jordanian Dinar emissions by (;::vl:’shl;mptlc;rl'l
i i and renewable tonnes. anually
factories / energy audit study 20 ey ek annually




Tourism sector / hotels AL
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Fund the implementation of energy audit studies and implementing energy efficiency and
rationalization measures in four-star hotels or less. In regions outside the capital.
Funding Mechanisms:
e Grant support (100%) to conduct the hotel energy audit study.
e Supporting the implementation of energy conservation measures emanating from the
study.
Program achievements for the end of the year 2020:

The number of hotels benefiting from its history is
16 hotels in Petra and Madaba

The total cost of the project to date:
6,657,540 JD

PROJECT PERFORMANCE / IMPACT INDICATORS

Executing an energy audit study for hotels of four-star category or less
Targeted for 2021 to include 10 hotels in Agaba during the year 2021 and implementing
the outputs of these studies for the participating hotels at a total cost
of 2.7 million dinars.

PERFORMANCE INDICATORS RESULTS

e

Performance Index Results Achieved 2015-2020
‘ o 213,321 474,300 1018 2,818.7
'mplememed:f:'::::;o"s Of BRawEy 12 The estimated Expected The expected Expected
Number of energy audit studies 18 number of citizens savings on your decrease In decrease In
conducted. Beneficlarles of household bill carbon dioxide electrical energy
energy efficlency Jordanian Dinar emissions by consumptlon
NSpIrOF LTI et 5,908 and renewable tonnes. (MWh) anually
energy applications annually

Solar heaters capacity (liters). 9,150




Public schools porgram

|
Implementing procedures for rationalization, conservation, energy efficiency and renewable
energy for public schools.
Funding Mechanisms:
100% grant from the Renewable Energy Fund and donor partners participating in the
program.

Program procedures:

Implementation of energy efficiency measures, installation of air conditioning systems,
general maintenance of classrooms, installation of solar heaters systems, installation of
photovoltaic systems that cover the entire electrical consumption of the school, in addition
to installing central control systems and implementing comprehensive awareness campaigns
for students, teachers and the local community about energy conservation and renewable

energy applications.

Number of schools completed Total cost by the end of 2020

136 11. 804 Million

schools with an 20
estimated cost of one
million dinars

Targeted for 2021

A EETEI ﬁ
GRS ‘;.,_'

PROJECT PERFORMANCE / IMPACT INDICATORS

74,208 505,786
The estimated Expected
number of citizens savings on your
Beneficiaries of household bill

energy efficiency
and renewable
energy applications

Jordanian Dinar

@0

2,101 3,299

The expected Expected
decrease in decrease in
carbon dioxide electrical energy
emissions by consumption
tonnes. (MWh) anually

annually
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Municipalities program @wm@ ‘
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* Fund the installation of solar cell systems on the rooftops of major municipal buildings, with the aim of reducing the electricity bill costs on them.
e The project is implemented in cooperation with the Ministry of Local Administration.

Support Mechanism:
100% grant for the cost of the system for renewable energy through a grant provided to the Energy Fund by the Italian Ministry of Environment, and
allocated by the fund to support municipalities in the Kingdom.

¢ Program achievements for the end of the year 2020:

» Building two renewable energy stations with a capacity of (1 megawatt) per station, for the municipalities of Deir Alla and Maadi, at a cost of (1.5

million dinars), with a grant through the Economic Development and Sustainable Energy (SEED) program supported by the Canadian government

and the Energy Fund.
» Building a renewable energy system with a capacity of (50 kW) for Ajloun municipality to establish an electric vehicle charging station for citizens.

The total cost of the Deir Alla and Ajloun projects: 1.6 million dinars.

Targeted project, starting from 2021

First 30 municipalities for the year 2021. (The bid was Issued)
Second municipalities for the year 2022 30
Third .municipalities for the year 2023 40

The total cost of the project for the next three phases:
3.5 million dinars
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Health centers program P
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Installing solar cells and air conditioning systems for health centers. With the aim
of improving the work environment in these centers and creating a better
environment for the auditors.

Funding Mechanism:

100% grant from the fund

Implementation mechanism:

The program is implemented in cooperation with the Ministry of Health to select
the health centers that are most occupied, especially in remote areas. (Outside

the capital)

IH![” |
Program achievements for the end of the year 2020: . ' llllll"‘f l

Installing solar cells, air conditioning systems and energy-saving lamps for five (5)
health centers in Ajloun and Deir Alla through the Economic Development and

Sustainable Energy (SEED) program supported by the Canadian government and

the Energy Fund.

e Targeted for 2021
25 health centers at an estimated cost of 750,000 dinars, distributed over the

Kingdom's governorates.



Sustainable energy worship places

Supporting the installation of solar cell systems for places of worship in all
governorates of the Kingdom.

How the program works:

The program is implemented in cooperation and partnership with the Ministry of
Endowments, where the fund contributes 25% of the cost and the Ministry of

I

Jordan |
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Endowments contributes a similar rate, in which the bodies responsible for mosques
and churches contribute 50%.

PROGRAM ACHIEVEMENTS BY THE END OF
THE YEAR 2020

Performance Index Achieved results by the
The total cost of the end of 2020
N.u‘mber of houses of worship that 570
prOjeCt Is 6.6 m||||0n participated in the program (completed)
3 2 Systems Capacity (kW. Peak) 9,152
Jordanian dinars m— =
Production Capacity (MWh) 14,275
Target for 2021: 100 houses of worship 580,000

The estimated
number of citizens
Beneficiaries of
energy efficiency
and renewable
energy applications

3,453,842

Expected
savings on your
household bill
Jordanian Dinar

9,095 14,275
The expected Expected
decrease in decrease in
carbon dioxide electrical energy
emissions by consumption
tonnes. (MWh) anually

annually



Agricultural sector

Supporting the installation of solar cell systems for small farms, in
cooperation with the Agricultural Credit Corporation.

Support Mechanism:

Providing support (grant) benefits and services resulting from the loan
provided to these farms from the Agricultural Credit Corporation, with a
ceiling of 15,000 dinars, to install a system with a capacity of up to 30
kilowatt peak.

ACHIEVEMENTS FOR THE END OF THE YEAR 2020:

Photovoltaic cell systems were installed and commissioned for 90 farms.

The total cost of the project: 2,344,125 JD

Targeted in 2021: 80 new farms
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PROJECT PERFORMANCE / IMPACT INDICATORS
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4,394 128,960 1,513 2,375
The estimated Expected The expected Expected
number of cltizens savings on your decrease In decrease In
Beneficlarles of household bill carbon dioxide electrical energy
energy efficlency Jordanlan Dinar emisslons by consumption
and renewable tonnes. (MWh) anually

energy applications annually



Solar power for Vulnerable Families gmuw‘,brt]

Provide Solar power for Vulnerable Families or they registered at the
National Aid Fund, the project is financed 100% from "Files al reef".
Objectives:

e Help the most Vulnerable communities in Jordan gain energy access.

e Reducing the electricity consumption for low-income families.

e Reduce costs from fuel imports and energy.

e Reduce the significant burden on the economy and the National Electric

Power Company (NEPCO) from large energy subsidies of this

demographic.

Target group & Target

Residential; and the family monthly power consumption should not
exceed 300kWh,The target is to Cover the power needs of as many as
possible from vulnerable communities in Jordan, namely the low-income
families registered with the National Aid Fund (NAF) about 5000 families
every year.

Achievements

During the first year of implementation, the Fils Al Reef has successfully
financed the installation of 2,225 solar systems and currently financing
3,315 more systems for homes of Vulnerable families distributed across
the 12 governorates.




Replacmg cpnvenponal street lighting units with energy- TG M, LAEEEF
saving lighting units (LED) o I@‘ =
- GRS . e o~

The project support replacing un-effciecnt street lighting to LED efficient
lighting to help municipalities reduce the running cost of street lighting.

Obijectives:
¢ Reducing the electricity consumption for municipalities.
e Reduce costs from fuel imports and energy.

e Reduce the significant burden on the economy and the National Electric
Power Company (NEPCO).

Target group & Target

Municipalities, Replace all traditional street lighting units in all
municipalities of the Kingdom with 410,000 energy-saving units.

Partners
e Municipalities
e Contractors




JREEEF& The local community




JREEEF& The local community
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EBRD/ Green Economy Financing
Facility in Jordan

Mohammad Maaytah and Michat
Deuszkiewicz, EBRD/GEFF Jordan
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European Bank
construction and

for Re evelopment

General Introduction @ GEFF

European Bank for Reconstruction & Development

] . |
Donor funded European Union Donor funded
contract contract
Credit Line
Technical Assistance
Consultant e Consultant
Sub-Loans
10-15% Investment Cashback
Technical $1 M per sub-project Sub-Projects
Assistance $2 M per beneficiary Completion
:> Verification

<
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General Introduction

More than Over More than*

145 €4.6 billion 190,000

Know-how in Over Reduced®* over

27 15 years 8.6 million

* Figures correspond to finance provided by the EBRD and its co-financing partners where applicable




LocAL CONSULTANT ROLE @ GEFF

v Full time project office in Amman over the lifetime of the facility

v Provide training, documentation and ongoing support to the PFl Loan
TRAINING officers.

v Support the PFls in analysing its client data base and developing the
project pipeline

v" Marketing of the GEFF in Jordan
MARKETING - o
SUPPORT v" Facility coordination

v Sub-project technical eligiblity assesment:
— dedicated site visits (if necessary)

TECHNICAL — analysis of feasible green investments and of additional
SUPPORT potential opportunities

— assessment of Sub-projects cash-flow and its profitability,
reducing risks related to the investment (includes financial,
technical, implementation and environmental risks of project)




Eligibilty criteria — sub-borrowers

Small and Medium

Enterprises
Industrial and Agriculture, | Food
commercial sector: forestry and S processing
fishing |
* SME/Corporate borrowers
* Vendors and suppliers of
equipment
Manufacturing Commercial
sector
Households
Residential sector: Individual Multi-family
* Individuals households residential
* SME/Corporates in the buildings
residential sector
Small corporates
. Private companies (> 50%), any sector of activity (except of those on exclusion list)

. Producers, vendors and suppliers of green equipment and technologies are additionally eligible for working capital loans
(no cashback) 81
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Eligiblity criteria - projects

ENERGY EFFICIENCY

* Replacement of
equipment

* Min 20% energy
efficiency
improvement (or
CO2 emission
reduction

/

RENEWABLE
ENERGY

* PV electricity and
heat

* Biomass, biogas

* Waste-to-energy

\

WATER SAVINGS

* Equipment or
technologies to
reduce water
consumption and
/ or improve
water use (min
20%)

WASTE REDUCTION

* Equipment or
technologies to
reduce waste and /
or improve the use
of resources (min
20%)

BUILDINGS

* Residential
buildings

* Commercial
buildings

* Certified Green
Buildings or
proven
performance
improvement of
20% relative to
national standards

- /




Eligibility criteria - projects @ GEFF

Cumulative funding per borrower up to 20% of Loan amount

/ Green Technology Selector \ / ASSESSED PROJECTS \
PROJECTS

<=10% of Loan amount
Loan or lease <= USD 300,000 (per
piece of equipment)

4 N\
e N Complex projects requiring specific
Pre-approved equipment selected support
from the Green Technology Selector L )
database
N < ( )

Up to 15% Investment cashback
10% Investment cashback P °

\ J
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Eligiblity criteria — projects

Green Technology Selector GEFF
to make equipment selection easy!

GREEN
TECHNOLOGY m v s v il e sl AR -l ~
SELECTOR
il Jordan L i s ©
¥ al sBsle s & plasia e e Ciay
-
Al S B

\

Building related
technologies

Web-based tool Products eligible for GEFF in Jordan Financing > 900 products available via Jordan vendors
Verification by experienced engineers > 35 000 eligible in Jordan products > 100 Jordan vendors registered




Eligiblity criteria — projects @
Assesed projects - Buildings GEFF
LEED (Silver),

BREEAM (Good),

: : : : . EDGE Standard, Passive House (Standard),
Sub-projects involving the improvement of existing

buildings have a performance baseline defined by the
current condition of the building fabric and engineering
systems. Sub-projects (excluding costs of land and Or
existing building acquisition) are eligible if the building

will obtain environmental certification at a minimum 530% Energy savings / Renewable Energy Sources
level of:

AN RN

DGNB (Bronze)

Or

v >15% savings against the national standards

We are in the proces of adding to the list the Build ME certification



Benefits for stakeholders @ GEFF

Participating Financial Institutions:
v ldentifing green oppportunities

v" Expanding financing under CAPEX investments

v Offering a new product which may help retain existing and attract new clients

v'Increased competitiveness for PFI by offering a new, cost saving products
for SMEs and Retail clients

v' Free marketing support:

v" Effective promotion of the Jordan GEFF credit line throughout Jordan
with a clear and recognizable visual identity

v Organisation of promotional events
v Training and ongoing support for loan officers
Sub-borrowers:
v" Only the best available and eligible products leading to savings
Free engineering support
Clear and simple procedure
Investment Incentive (10% or 15% of the loan value)

AN NN




Contact us! @ GEFF

Mohammad Maaytah — Operational Leader GEFF in Jordan

Michat Deuszkiewicz — International Lead Engineer - Michal.deuszkiewicz@ebrdgeff.com

https://ebrdgeff.com/jordan/

https://techselector.com/jordan-en/
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Building Energy
Performance
(BEP) Tool

Ali AlMarzouq, RSS/NERC :
Riadh Bhar, Guidehouse
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Logic of the BEP Tool

Customisable, transparent, adapted to the MENA region

Performance of energy
efficiency measures & RE

» Calculate energy demand of
building

« Compare it to the country’s
baseline buildings or other
personal projects

* Determine the energy savings
of single or multiple efficiency
measures and the use of
renewable energies

\
- N\
‘ Guidehouse JU| suio_me
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Calculation of monetary
savings

« ldentify cost savings resulting
from the energy efficiency
measures and get the cost-
optimal case

» Local market data is already
available for Egypt, Jordan and
Lebanon (investment cost,
energy prices) ...

« ...0r enter the real investment
cost and energy prices of the
specific project (not in beta)

Free web application

* Toolis free to use as browser
application

» Optimized for mobile devices

» Provides default input values
for faster application, but also
advanced mode for
experienced user

©2021 Guidehouse Inc. All Rights Reserved

Proven methodology

» Energy calculation is based on

the international norm for
modelling thermal building
performance (EN 1SO 52016)

The BEP-Tool was already
successfully applied in various
projects and countries

Full transparency with a
detailed user manual, incl. all
calculation steps and internal
assumptions.

90



Calculation methodology

Input Calculation engine Output
User input Energy Energy & Emission
Building Usefulenergy demand Finalenergy demand Final & primary energy
Type (e.g.office) S Geamainy + 1SO 52016 + HVAC Tool demand...
Geom et_ry : *Envelope per energycarrier (eg.
Renovation / new build -OP ED)
Envelope specifications *Climate perenergyuse
HVAC system's Sizing HVAC & RE . (e.g.cooling)
Renewable energies  [UESRypssniiny System s Primary energy demand specific (kW h/m2) and
Operational param eters RE system s * HVAC Tool total
Location (city, country)
GHG Emissions GHG Emissions
+ CO,equivalent
Internal database
: : ; : Global Cost
Financial Financial
* Investment cost
* Energy prices NI Investment cost
» Specific cost * Envelope (eg Other cost - Investme
P = + Inspection and Investm ent

Energy
* Baseline buildings
User profiles

HVAC system
specification
Clim ates

AGuidehouse | I]] BUILD_ME

> insulation)
*HVAC and RE BORNEAVINGRSVS T i

system s * Renewable energies
*Type and age

*Country

Energy cost
d - Energycarrier (eg.gas)

*Energy prices

m aintenance

* Replacement

©2021 Guidehouse Inc. All Rights Reserved

Energy cost

Inspection and
m aintenance
Replacement

) Guidehouse dn]

91



Wrap Up and
Outlook
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Connect with us:
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Visit us on the web at www.buildings-mena.com

Download our publications and explore our resources

Sign up for our newsletter by emailing us at
BUILD _ME@guidehouse.com

Icons by Smashicons, Freepix
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Contact

Ali AIMarzouq — RSS/NERC

Ali.Marzoug@rss.|o

Riadh Bhar - Guidehouse
Riadh.Bhar@quidehouse.com

Eslam Mohamed Mahdy Youssef - Guidehouse

eslam.mahdy@quidehouse.com
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©2020 Guidehouse Inc. All rights reserved. This content is for
general information purposes only, and should not be used as
a substitute for consultation with professional advisors.

Supported by:

@ INTERNATIONAL * Eiaﬁi::sﬁg?gﬁgte;t,NatureCunservation
CLIMATE INITIATIVE (IKI)

based on a decision of the German Bundestag
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