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Welcome words
Dr. Walid Shahin, RSS/NERC
Carsten Petersdorff, Guidehouse
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BUILD_ME Update:
Where do we stand 
after 2020?
Riadh Bhar, Guidehouse
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BUILD_ME tools 
and the building 
sector in Jordan
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Building Energy 
Performance (BEP) 
tool
Marco Reiser, Guidehouse
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https://unsplash.com/@goumbik?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/computer-model?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Performance of energy 

efficiency measures & RE

ÅEnergy demand of building

ÅCompare to countryôs baseline

ÅEnergy savings of efficiency 

measures 

ÅUse of renewable energies

Calculation of monetary 

savings

ÅIdentify cost savings 

ÅGet cost-optimal solutions

ÅLocal market data for Egypt, 

Jordan and Lebanon

Free web application

ÅFree to use as browser 

application

ÅOptimized for mobile devices

ÅProvides default input values

ÅAdvanced mode for 

experienced user

Proven methodology 

Å International norm (EN ISO 

52016)

ÅAlready successfully applied 

in various projects

ÅFull transparency

Building Energy Performance (BEP) Tool
Overview
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BEP calculation methodology

Energy
ÅBaseline buildings
ÅUser profiles
ÅHVAC system 

specification
ÅClimates

Useful energy demand
Å ISO 52016

Final energy demand
ÅHVAC Tool 

Primary energy demand
Sizing HVAC & RE 
systems
ÅHVAC Tool 

ÅGeometry
ÅEnvelope
ÅOP
ÅClimate

ÅHVAC and 
RE systems

Investment cost
ÅEnvelope (e.g. 

insulation)
ÅHVAC systems
ÅRenewable energies

Energy cost
ÅEnergy carrier (e.g. gas)

Other cost
Å Inspection and 

maintenance
ÅReplacement

Final & primary energy 
demand...
Åper energy carrier (e.g. 

gas)
Åper energy use 

(e.g. cooling)
Åspecific (kWh/m²) and 

total

GHG Emissions
ÅCO2 equivalent

Global cost
Å Investment
ÅEnergy cost
Å Inspection and 

maintenance
ÅReplacement

GHG Emissions

ÅHVAC and RE 
systems
ÅType and age
ÅCountry

Financial
Å Investment cost
ÅEnergy prices

ÅSpecific cost

ÅEnergy prices

Input Calculation engine Output

Building
ÅType (e.g. office)
ÅGeometry
ÅRenovation / new build
ÅEnvelope specifications
ÅHVAC systems
ÅRenewable energies
ÅOperational parameters
ÅLocation (city, country)
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BEP - Developed for the MENA region
Database from local partners & international calculation methodology

Local 

investment 

cost & energy 

prices

Baseline reflects the 

country-specific 

building standard

Local PEF and 

CO2 emission 

factors

Baseline 

buildings

Geographic focus 

on: Egypt,

Jordan and 

Lebanon

Tool was successfully 

applied in building 

projects in the MENA 

region

All data input is 

collected and verified 

by local partners and 

project developers

Methodology is 

applicable 

worldwide

International 

calculation 

methodology: 

ISO 52016

The calculation 
standard is 

internationally 
acknowledged.

Climate 

data of all 

countries in the 

MENA region

Created by Riko Digital Creator
from the Noun Project

Created by priyanka
from the Noun Project

Created by Nithinan Tatah
from the Noun Project

Internal market data 

collected from local 

partners for Egypt, Jordan 

and Lebanon

International energy 

calculation methodology

Country-specific climate 

data, incl. multiple climate 

zones within each country
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Online Tool - Input

General Information Input Results

General 

Information
Input Results

1

2
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Online Tool ïResults

General Information Input Results

3
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Online Tool ïResults detail

1| Quick overview

7| Performance rating

C = equal to baseline

The main facts

2| Output selection

4 tabs to select the energy 

performance indicator

3| Overview chart

Comparison to the baseline 

building
4| Results table

Detailed results in numbers

5| Baseline building

Detailed results of the 

baseline building 

6| Comparison

Difference to the baseline 

buildings
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Online Tool ïtwo new features

Select building 

materials

Enter thickness of 

each material

1

2

Get cost delta of all systems and elements 

separately

Get U-Value

3
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Building typology
Ali AlMarzouq, RSS/NERC
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Development approach of the building typology
Four main working steps

Data collection
National partners collect data from site 

visits, stakeholder interviews, literature and databases

Data validation
By Guidehouse and national partners

Reporting > upload on the website

Template formulation
Prepared by Guidehouse
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Results and main sections of the template
A : General information

Country Project Name Building type
Region 

(specify)
Construction Period ID Reference ID

C: Technical specifications building envelope

Thermal heat bridge - Slab U-value - Roof Thermal heat bridge - Roof U-value - Wall Thermal heat bridge - Wall Type of window U-value - Window
Thermal heat bridge -

Window
G-value Windows

Avergae shading factor of windows 

(0-1)

D: Specifications of technical building systems 

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

B: Geometries

Number of 

stories

Number 

of 

dwelling

s

Typical 

number of 

occupants 

/ users

Net floor 

area

Clear 

room 

height

Volume Roof type

Area floor 

slab 

(ground 

plate)

Roof area 

opaque

Façade 

area 

opaque

Share of 

facade 

oriented 

north

Share of 

facade 

oriented 

east

Share of 

facade 

oriented 

south

Share of 

facade 

oriented 

west

Window 

area

Share of 

windows 

oriented 

north

Share of 

windows 

oriented 

east

Share of 

windows 

oriented 

south

Share of 

windows 

oriented 

west

Share of 

windows 

oriented 

horizontal

Opaque 

doors

Ratio 

Floor / 

Ground

Ratio 

Floor / 

Roof

Ratio 

Floor / 

Facade 

(excluding 

windows)

Ratio 

Floor / 

Facade 

(including 

windows)

A/V
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ÅMain buildings types

ïSFH

ïMFH (small <1500 m2)

ïMFH (large > 1500 m2)

ïSchools

ïTrade

ïOffice

ÅConstruction period

ïBefore 1990

ï1990 ï2010

ïAfter 2010

ÅRegion

ïAmman East

ïAmman West

Building typology
Results Visit: https://www.buildings-mena.com/typologies

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


©2021 Guidehouse Inc. All Rights Reserved 20

Baseline values
Marco Reiser, Guidehouse
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Key takeaways

ÅSpecific final energy demand 

ranges between 95 ï120 

kWh/(m²a) for buildings 

constructed over the past decade

ÅSpace heating accounts for 

largest energy demand

ÅSpace cooling is about 1/3 of the 

space heating demand

ÅNote: Other electricity stands for 

plug-loads (e.g. fridge, TV, etc.) 

and is informational

Baseline
Illustrating energy intensity of selected Jordan building types
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53%

6%

4%

12%

1%

23%

104.5 
kWh/(m²*a)

Building standard

ÅNew buildings

(constructed after 2010)

ÅThermal insulation is used in 

external walls and roofs

ÅFollowing the EEBC 2018

Energy demand

Å105 kWh/m²/a 

(80 kWh/m²a for HVAC and 

Lighting)

ÅEnergy consumption for 

heating approx. half of total

Baseline
Illustrating energy intensity: Multi-family house (large)

Energy cost

15.7 EUR / (m²*a)

CO2 - emission

2.3 kg / (m²*a)

Parameters Baseline

Roof insulation (U-Value) 0.55 W/m²K

Wall insulation (U-Value) 0.57 W/m²K

Floor insulation (U-Value) 1.2 W/m²K

Windows (U-Value; G-

Value) 5.7 W/m²K; 0.85

Window fraction Ø 11%

Shading Manual shading

Air tightness 0.25 1/h

Heat supply LPG heater (80%)

Cold supply Single split (EER: 3.0 ï3.9)

Hot water Direct electric

Ventilation systems Free ventilation

Lighting systems LED

Renewable energy No

Set temperature 

cooling/heating
24°C / 21°C

Auxiliary energy

Heating Lighting

DHW

Cooling Other electricity
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Rating scores for BUILD_ME 

building types

Application of the rating score 

to baseline level

Methodology behind the 

BUILD_ME rating

ÅRating logic is based on the 

European energy performance 

certificates of buildings norm  

[EN 15217]

ÅAdapted with feedback from 

financial institutes active in the 

markets and findings of the 

building typology

ÅBaseline (new buildings energy 

consumption) is equal to Class C 

(score of 1.0)

Baseline
Next steps, development of classification scheme

A

B

C

D

E

F

G

Class Term Score

A
Nearly zero energy 

building
<0.25

B
High performance 

building
0.25 - 0.75

C
Average new 

construction
0.76 - 1.25

D Stock, better quality 1.26 - 1.75

E
Stock, medium 

quality
1.76 - 2.25

F Stock, poor quality 2.26 - 2.75

G
Stock, urgent 

renovation demand
>2.75

- 75%

- 25%

Baseline

+ 25%

+ 75%

+ 125%

+ 175%
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Status of the new 
Energy Efficiency 
Building Code [EEBC] 
in Jordan
Eslam Mahdy, Guidehouse
NaelaAl-Daoud, RSS/CSBC
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Introduction, approach and working steps

D. Analysis of best practices

B

E

Code development process 

Technical requirements

Implementation mechanisms 

A. Status quo analysis

Government experts

Academia

NGO and associations 

B. National expert interviews 

General Challenges 

General Recommendations

Priority Recommendations. 

C. Challenges and recommendations

Comparison with best practices 

Regional practices, international practices. 

Exchange with relevant stakeholders. 

Recommendations for implementation and/or enforcement

E. Specific recommendations 

Analysis of EEBC in Jordan
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Challenges of implementation and enforcement of EEBCs 

ÁThe well elaborated complex code lacks a simplified checklists of MEPs. 

ÁThe lack of a clear third-party inspection procedures.

ÁThere is a good level of awareness and high level of interest about EEBCs among the relevant 

stakeholders, but it is more focused on RE rather than EE of the whole building. 

ÁThere is a need to develop a detailed checklist and/or conformity certificates to comply with the code. 

ÁTo translate the codes requirements into procedures and steps using simplified/market language for 

construction technicians.

ÁThe perception that construction according to EEBCs results in high additional cost. However, it has 

been proven that the additional cost can be 10% at maximum with an ROI within 10 years. 

ÁThere are no direct incentives designated to compliance according to EEBCs.

The technical 

challenges

The institutional 

and regulatory 

challenges 

The financial 

challenges 

Capacity building 

and awareness 

challenges

Interim results of steps A, B and C
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General recommendations for improvement of EEBCs 

Adopting an enforcement scheme and activating a clear third-party inspection with 

dedicated staff and responsibilities including a detailed checklist of MEPs

Prepare special manual for illustrating the methods for the calculation of energy 

performance, energy demand, and energy audit in industrial and commercial sectors

Adopting national coordination mechanism between different stakeholders by defining 

the authority responsible matrix, with relevant approvals and actions

To develop an EEBC compliance manual with clear technical requirements, procedures 

and assigned responsibilities

An enforcement schemes 

A national coordination mechanism 

EEBC compliance manual 

Manual for the energy calculation methods

Establish funds to provide direct and/or indirect incentives for compliance with the 

EEBC
Establish funds for EEBCs ú

Interim results of steps A, B and C
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National Energy Building Codes 
and Manuals

4.03.2021

28

Status and ambition
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National Energy Building Codes and Manualsð4/03/2021
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WHY ENERGY CODES? 

Energy codes set the minimum design requirements for new and
renovated buildings, assuring energy, economic and environmental
benefits.

Energy 
codes

Energy 
saving

Cost saving

Reducing 
GHG 

emissions

Health 
preservation

Managing 
resources

Reducing air 
pollution
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National Energy Building Codes and Manualsð4/03/2021
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ENERGY CODES DEVELOPMENTé CURRENT

Technical 

standards

- Unified design 

reference

- Control the 

building industry

- Protect 

environment and 

preserve 

resources

- Energy saving

- Support safety

- Participation in 

the sustainable 

development

Codes Manuals

Technical 

specifications

Stakeholder participation

- National priorities 

and strategies

- Application feedback

- Industry needs

- National research

- National and 

international 

references

- Technology and 

techniques 

National Building 

Codes
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National Energy Building Codes and Manualsð4/03/2021
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ENERGY CODES ADOPTIONé AMBITION

Code 
development

ÅNew references and feedback

ÅStakeholder engagement

ÅChecklists and manuals

Building 
design & 
permitting

ÅDesign documents

ÅBaseline & energy modeling

ÅCoordination mechanism

Building 
construction 
& occupancy

ÅEnforcement scheme

ÅEnergy audit

ÅCertification system

ÅNational capacity 
building & 
awareness 
program

ÅResponsibility 
matrix 

ÅNational Fund & 
incentives system

ÅNational 
requirements

ÅUpdating time 
cycles

ÅNational 
database
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Energy Codes and Manuals
Until March 2021

The following Codes and Manuals have been prepared to cover the technical 

requirements for energy in the construction sector in Jordan:

32

- Thermal Insulation Code and Manual

- Jordan Green Building Guide

- Natural Lighting Code

- Natural Ventilation Code

- Interior Illumination Code 

- Energy Efficient Buildings Code and Manual

- Solar Energy Code and Manual

- Central Heating Code and Manual

- Mechanical Ventilation and Air Conditioning Code and Manual 

- Code for Gas Piping in Buildings

National Energy Building Codes and Manualsð4/03/2021
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Natural Ventilation Code
Second Edition, 2021

The code objective is to provide buildings with air

flow, without air currents, with capability of control,

by utilizing outside wind, temperature differences

between inside and outside the building, external

openings design, and the building spaces.

New buildings, extensions on existing buildings,

and adjustments to existing buildings (without

energy consumption increase), are required to

apply the requirements.

National Energy Building Codes and Manualsð4/03/2021

33



www.rss.jo

Central Heating Code
Second Edition, 2018

This code aims to provide the minimum
requirements for comfort, public health and safety,
and to achieve ways to reduce energy consumption
and its means, by organizing design, construction,
installation, quality of materials, location, operation,
maintenance and control in central heating systems
in hot water.

The code includes everything related to the design,
implementation and operation of central heating
systems that use hot water, and the use of devices
and equipment such as section radiators and
underfloor heating systems.

National Energy Building Codes and Manualsð4/03/2021

34
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The code aims to provide minimum requirements for energy efficiency in buildings
excluding the low-rise residential buildings (two floors or less), in the design,
construction, operation and maintenance phase of the building.

The draft contains seven sections dealing with the most important information the
engineer needs to carry out the design, implementation and operation of buildings in
accordance with the requirements of the minimum energy efficiency.

National Energy Building Codes and Manualsð4/03/2021
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Energy Efficient Buildings Code and Manual
Being updated

Some of the most important topics covered by the
new draft are:

ÅHVAC equipment's minimum energy performance
requirements.

ÅThe minimum measures required for the building
envelope to save energy, such as skin and roof
minimum thermal insulation requirements, glazing,
infiltration, and whole building simulation.
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National Energy Building Codes and Manualsð4/03/2021
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Energy Efficient Buildings Code, and Manual

The First Draft Content

Chapter One: General, Objective, Scope, Definitions.

Chapter Two: Building Envelope   

Chapter Three: Mechanical ventilation, Heating and Air Conditioning Systems

Chapter Four: Water Heating Systems

Chapter Five: Electrical Power

Chapter Six: Artificial Lighting

Chapter Seven: Evaluating the energy efficiency of buildings
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Solar Energy Code, and Manual
Being updated

The purpose of this code is to indicate the minimum
requirements that must met in solar energy systems,
whether they are solar photovoltaic systems or solar
thermal systems, in order to ensure the protection of
public health and safety and the public good.

The requirements and conditions in this draft are
applied to the construction, installation, modification,
restoration, relocation, replacement, addition, use,
and maintenance of solar thermal systems and solar
PV systems.

National Energy Building Codes and Manualsð4/03/2021

37

The draft includes topics such as:

ÅUtilization of solar thermal systems in swimming pools and hot tubs as well as thermal
storage system.

ÅLightning protection, and earthing design and installation.

ÅSystem monitoring.
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Solar Energy Code, and Manual

National Energy Building Codes and Manualsð4/03/2021

38

Part One: Photovoltaic Systems

Å Solar PV components 

Å Solar PV arrays and panel 

operational features 

Å System performance

Å system electrical design

Å Protection against lightning and 

overvoltage

Å Inverter

Å System requirements and 

connection to the electrical network

Å Structural and mechanical 

requirements

Å Monitoring system

Å Installation process

The First Draft Content

Part Two: Energy Systems

Å General Requirements: Equipment 

specifications, Circulating Pumps, 

Valves,  Safety requirements, 

Disposal of liquid waste

Å Piping Systems: Installation, Testing, 

Inspection, Dual Purpose Water 

Heating Systems, Expansion Tanks, 

Joints and Connections, System 

Control

Å Solar Collectors

Å Solar thermal systems

Å Storage Systems 



Thank you
For further information please contact

Eng. Naela Al-Daoud

naela.daoud@rss.jo

39
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Selection process for pilot projects
Total numbers of all countries

150+ 50+ 45+ 35+ 17 15

Outreach
to developers 

and architects 

Key data 
of interested 

developers

Evaluation
of the relevant 

projects

Selection
of the top 

ranked projects

MoUsWS
invitation to 

limited number

General information Number of pilot project  

Description of building 

Location 

Status of construction phase 

Prerequisites - GCF 
Safeguards  
(Social, Environmental) 

PS 2 ï Labor and Working Conditions 

PS 3 ï Resource Efficiency and Pollution Prevention 

PS 4 ï Community Health, Safety, and Security 

PS 5 ï Land Acquisition and Involuntary Resettlement  

PS 6 ï Biodiversity Conservation and Sustainable Management 

PS 7 ï Indigenous Peoples 

PS 8 ï Cultural Heritage 

Prerequisites - Eligibility for 
financial funds  

Nature of company 

ESCo 

ESHS  

Financially viable and bankable 

No combination of grants 

Scoring 1 Influence / consideration of EE/RE infrastructure 

2 Developer will build and operate the project 

3 Chance of implementation (till Dec 2021) 

4 Diversity of projects 

5 Replicability  

6 Importance, size and scalability  

7 Track record of project developer 

8 Ease of cooperation with project developer 

9 Architectural esthetics 

10 Special consideration  

 

Project Developer Information 

Developer Name 
Palm Hills Developments http://www.palmhillsdevelopments.com/ 

Projects 24 including 12 delivered projects 

Headquarters Address Palm Hills Building, Smart Village, Cairo-Alexandria Desert Road 

Contact Person Ahmed Atalla 

Contact information Senior Vice President 

Pilot Project Alternatives 

Alternative 1 

Project Name  BADYA 

Project Type Residential (Villas & Multifamily house), office parks, commercial, retail, hotels, 

educational, health care, & mixed use 

Location Sixth of October City 

Ownership Private with revenue sharing with Ministry of Housing 

Project Status Detailed conceptual & Illustrative master plan for the entire project, detailed design for 

Phase 1; construction initiated on site September 2019 

Total Project Area  12.6 Million M2 

No. of buildings and floors Various: G+1 to G+10 in addition to several high-rise buildings under study 

Conditioned floor area 7.2 Million M2 with up to 10 Million M2 allowed of residential floor area and up to 1.5 

Million M2 of commercial, retail, educational, hospitality & other specialty services  

Areas of units (residential) Phase 1: 720,000 M2 of residential floor area in Phase 1A 

Finishing level Will this project be sold as fully or semi-finished? Partially fully finished and partially core 

& shell 

Operation  Will the developer be responsible for operating the project? Developer responsible for 

operation including maintenance, metering, billing and full services management 

Other Description Sustainability strategies and goals are designed and validated embedded within the early 

stages of master planning, architecture and construction methods 
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Supporting and Learning from Pilot Projects
Overview of Selected Pilot Projects in Jordan

KONN Modular Houses Private Residence Dar Al-Oqoud

ÁKONN concept represents a number of 

prototypes of residential single-family 

houses 

ÁThe prototypes are envisioned to provide 

affordable modular housing by using smart 

modular construction.

ÁA private single-family house designed by 

Salfiti architecture. 

ÁIt is an example of single-family houses in 

the Greater Amman Municipality.

ÁDar Al-Oqoud is designed and constructed 

by MAS Design Studio as a passive energy 

house. 

ÁIt is constructed using traditional building 

techniques such as loadbearing stone 

walls with vaults and domes.
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Approach and methodology
Steps towards a low energy building

1
Final 

recommendations

Comparison with 

baseline 

Energy efficiency 

recommendations
Development

ÁEstimate the baseline consumption

ÁEstimate the consumption of current 

design

ÁComparison

ÁBuilding envelope 

ÁHVAC I efficiencies

ÁRenewables

ÁOther measures  

ÁOptimized as result 

ÁDiscussion with developers 

ÁLocal and market inputs 

ÁCosts and ROI  

ÁFinal loop discussing feasibility of 

measures

ÁAdapt selected measures and 

finalize calculation including 

payback, investment and lifetime

1 2 3 4
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Case study:
Konn Homes
HusniAbzakh, Konn Technologies
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