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Submission Guidelines for Jordan Engineer Journal(Academic):

1. Paper Requirements
The paper should start with the title, followed by the author’s name, title, and e-mail
address.
2. Originality of the Paper
It should not have been published earlier in any form.
The author must not send the pre-print manuscript to any other journal before a publishing
decision is made.
3. Author’s Responsibility
The author is fully responsible for all information included in their paper.
4. Summary Guidelines
The summary should not exceed 200 words.
Expected Formatting L.

. Uiyl |
Paper size: A4 = ?
Layout: One column, 2 cm margins LHrdan Engineer Journal
Font: Times New Roman Journal@JEA.ORG.JO
14 pt bold for the main title
12 pt bold for subtitles
12 pt regular for text and page numbering
11 pt regular for tables and graphs
9 pt for summary and references
Line spacing: 1.25
5. Images and Illustrations
Images and illustrations must be of high quality and comply with copyright laws.
It is preferred to send images and illustrations in separate files.
6. Citation Rate
The citation rate should not exceed 20%.
7. References
References should follow the ALA style, ensuring that all information is documented ac-

cording to scientific standards.
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Under the Patronage of the Minister of Public WOrk§ gr]d Housing
Jordan Engineers Association/Civil Engineering Division holds

The Ninth Jordan International Civil Engineering Conference

JICECS

Le Roya;jntel, Amman - Jordan November,12-13, 2024
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The Ninth jordan Intesnationad Civil Engineering Canference JICECS
e Toward Resilience & Sustalnabillfy In Civil Engineering
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The Ninth Jordan International

Civil Engineering Conference
JICECS

“Toward Resilience & Sustainability
in Civil Engineering”

November 12-13, 2024

Le Royal Hotel, Ammian - Jordan
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The list of conference topics includes, but not limited to:

¢ Robotics and Automation Systems

¢ Unmanned Vehicles (Air, Land, Sea, and Space)

e Materials, Manufacturing, and Industrial Processes
e Built Environment

e Renewable Energy

e Water and Food Production Systems

e Space Science and Technology Applications

¢ Mechatronics and Biomechanics/Biomedical systems
e Weather, Global Warming, Climate Change,

e Systems Engineering

¢ Quality Inspection in Industrial Production Systems
e 3-D Manufacturing (3-D Printing)

¢ Al Supply Chain Management

e Alin Engineering and Education
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THE THIRD ENGINEERING CONSULTANCY CONFERENCE “MAKING
THE FUTURE OF ENGINEERING CONSULTANCY SECTOR”

Public Private Partnership: To Enhance the Engineering Consultancy Sector

Ali Othman Al-Zabat Ministry of Public Works & Housing

CURRENT ECONOMIC SITUATION IN JORDAN

(ACCORDING TO EMV EXECUTIVE PROGRAM 2023-2025)

o Real GDP Growth Rate Trend

The national economy has faced different shocks over the past decade which have led to a change in the structure of the economy in

general.

In terms of supply, the real estate sector ranked second with regard to its contribution to the real economic growth rate (0.28%, or around

12.2% of the real growth rate of 2.3%) during the period 2009-2021, preceding important sectors such as transport and trade.

While in terms of demand, the private consumption expenditure expanded, due to the Real GDP Growth Rate Trend influx of nearly
1.3 million Syrian refugees into the Kingdom, as this was at the expense of government consumption expenditure and gross capital

formation.

Real GDP Growth Rate Trend
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CURRENT ECONOMIC SITUATION IN JORDAN

ACCORDING TO EMV EXECUTIVE PROGRAM (2023- 2025)

During the period from 2010 to 2019, moderate inflation rates were recorded reaching an average of
2.5%. The inflation rate fell to 0.3% in 2020 due to the drop in domestic demand and global prices as
a result of COVID-19 Pandemic’s lockdown, this inflation rate then rose again to reach 1.4% in 2021
as the growth rates have gone up to what they were (pre- pandemic levels). In 2022, as the global
inflationary pressures broadened owing to the rise in food and energy prices, the annual inflation rate
surged from 2.5% in January to 5.2% in October 2022, thereby increasing the average inflation rate
to 4.1% during the first ten months of the same year.

The general budget suffers from a chronic deficit, reaching record levels of about 8.1% of GDP
(including grants) in 2012, as this was mainly due to the decline in total revenue growth rate, with
relative stability in expenditures. The financial impact of COVID-19 pandemic pushed the budget
deficit up to 7% of GDP in 2020. While in 2021, because of the economic recovery, the government
was able to achieve the General Budget Law targeted projections for domestic revenues, reducing the
actual budget deficit to 5.4% of GDP. Also, during the first half of 2022, deficit (including grants)
reached 5.2%, compared to 5.4% for the same period in 2021.

Inflation Rate Trend

4.1
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Average Inflation Rate (2010-2020) 2.5%

The persistent deficit in the general budget resulted in a public debt average of 74.7% of GDP in
the period (2011- 2020). The highest percentage of public debt during this decade was in 2020,
when it reached 84.5% and that resulted from the impact of COVID-19 pandemic on the budget
in addition to financing the deficit of the Water Authority of Jordan and installments of outstanding
loans guaranteed to the National Electric Power Company which are considered extra burdens on
the financial debt. Public debt kept increasing until it reached 88.6% in 2021, after excluding debt
holding by the Social Security Investment Fund (SSIF). Based on the available figures for the first
half of 2022, upward trends are seen in the debt- to-GDP ratio amid heavy pressures on the general
budget.

According to current economic situation in Jordan, the below assumptions will be adopted for the

macroeconomic framework in next three years:
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Deficit as percentage of GDP

2500 10.0%
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0 00%
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 First Half
of 2022
B Deficit Including Grants sl Deficit to GDP
Total Public Debt, excluding SSIF
35,000 88.6% 100.0%
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Maintaining and expanding
levels of domestic
and foreign private direct

Maintaining financial and
monetary stability and adequate
levels of foreign reserves at the
Central Bank of Jordan.

Maintaining the current level of
capital expenditures over the

5 next three years.
investment. 7

Continuing the implementation of
fiscal reforms by reducing the Achieving sustainable growth in
deficit and limiting the growth of exports over the next few
public debt and its service years.
burdens.

Better global economic
conditions in terms of supply
chains, energy and food prices,
and growth rates.

The continued presence of

Syrian refugees as a
long-term phenomenon not a
temporary cne.
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THE NETWORKING WITH INTERNATIONAL DONOR AGENCIES

Ulisj3l guaiswll dao

According to Planning Law no. (68) for the year 1971, The Ministry of Planning and International Cooperation
(MoPIC) is "the focal point for all ministries and government institutions, and foreign grants from donating
countries and international funding institutions, etc.”

Foreign Assistance ]

( Budget Support or 1

Sector Budget
. Support )
& Support to
Development
\_ Priorities /Projects
(" Additional Grants to
Support Jordan

Response Plan to
the Syrian Crisis

Assistance by
Sector: 2022*

*Source: MOPIC

-

Good Governance
and Justice

%1.6

Infrastructure ™

%3

Employment and Vocational
Training and Livelihood

%14.4

%4.7

Education

Social Protection
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Information and

" Communications Technology

%0.14
Public Sector Reform
%4.7
" Economic
Develapment

-~ Budget Support
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o | R %0.3

Forelgn Employment and Vocational " SR TS N S ééﬁ;jér
Assistance by Training Livelihood : % 0 2
. * 0 ou.
Sector: 2023 AJ 1 O ) Food Security &Agriculture

Public Sector Reform

Justice, Good
Governance,
and Human Rights

Institutional Capacity

%0.0005

Youth and sports

Health

%3.0
Economic
Development

%8.0

gh
o the general
budget

nergy
_%25.0
Water and Sanitation
*Source: MOPIC ‘
. | Munidpal Services and Solid
W Justice, Good Gw.ernance, and Waste Management
. . Human Rights \ 0.6%
Foreign Assistance by 18% \ [
- * B Environment /
Sector: July ,2024 0.8% B Tourism W Social Protection
B Employment and Vocational Training B Health oo 0.6% _— 0.3%
Livelihood o 20% /
3.2% N B Food Security &Agriculture

0.2%

W Education
4.1% B Information and Communications
Technology
0.1%

B Economic Development
6.0% B Youth and culture

0.1%

W Sector Budget Support
70.6%

*Source: MOPIC 10
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THE NETWORKING WITH INTERNATIONAL DONOR AGENCIES

1. In order to achieve or to benefit from any funds or support from any donor agency,
the project shall comply with Jordan development strategy and the donor country
strategies.

2. To accomplish this, MoPIC has developed the National Registration Investment Projects system
(NRIP) to study any project or investments requests according to specific criteria, these projects
then will be evaluated and scored before getting approved, usually the evaluation criteria focusing
on: Project Description, Project Cost, Visibility Study, Environment and Social Impact and Risk
Allocation.

3. The NRIP will manage follow-up, preparation, planning, and implementation for public projects
at a strategic level. It will also further enhance the management process for Public Investment

projects and the partnership between the public and private sectors.

Jordan’s most significant partners

THE NETWORKING WITH INTERNATIONAL DONOR AGENCIES
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EVOLUTION OF SERVICES REQUIREMENTS I=;

Services requirements evolve based ¥ QUALITY OF LIFE \

on stage of economic development of Py —
a country specifically for more
advanced human needs
and to improve all
‘ADVANCED \ aspects of quality of life
| Services geared more ?"d,w!
| towards o including elderly care,
| scsncmie — green space, leisure,
economic  growth
| including mass transit, culh.lre U:SEL; and
commercial property, | Srumanmen /
/BA& \ Technology, global
| Services to ensure more connectivity, advanced
| basic needs such as university education and
healthcare, primary and research enhanced
secondary education, natural  disaster  risk
SURVIVAL transport connectivity and &wnugemeni. /
Minimal urban services to access to power for
meet basic human survival households and business/'
needs such as running
water and shelter
. Inadequate Inefficient or Ineffective Poor Planning and
Insufficient Funds ) " y "
Maintenance Delivery Project Selection
Investments in some sectors - - - Scarce resources are
i Quality of service is
are typically underfunded ) : spent on poorly selected
i . Lack of maintenance often constrained by : :
i.e most countries are not ) N ) projects that fail to
. : due to poor planning or limited capacity and 2 :
investing enough to meet achieve benefits
. deferment weak management . )
their needs such as - commensurate with their
infrastructure projects. cost

PUBLIC PRIVATE PARTNERSHIPS (PPP)

Public Private Partnerships (PPP) are contracts between the public sector and private sector, which
require new investments by the private partner (technology, expertise/time or reputation, etc) that
transfer some key risks to the private sector (design/technology construction/installation availability,
demand, etc) in which payments are made in exchange for performance, for the purpose of delivering

a service traditionally provided by the public sector
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Long
Term
Contract

Value for
Money

Risk

Allocation

Specification's of
Qutputs

. PPP models are based on long term contract between public and private sector entities.

. Goods services are defined in terms of an outcome or output, rather than the mechanics of
its delivery, which allows private sector entities latitude to propose innovative solutions that
might not have occurred to the public procurement team

. Price for off taker decreases due to competitive bidding.

. Private player’s expertise results in optimal service and cost savings.
. No large upfront cost reduces budget burden on off taker

. Risks are allocated to party best equipped to manage the risk.

PUBLIC PRIVATE PARTNERSHIPS (PPP)- SUSTAINABLE DEVELOPMENT GOALS
& TOOLS

An enabling institutional framework is pertinent to ensure a competitive environment and take into
account broader welfare benefits of the projects including implication of sustainable development

GOALS @

Project Selection

ol tarti Credible
and Implementation Cost/Benefit
[Transaction) i yei
Ensuring
Contracts to Price o —_ Proper
Tmum KIs| \
and Transfer Risk zllomﬁm Governance Value
and for
Democratic Money
Accounting and Accountability
Transparency
Reporting o of PPPs i
Standards implications J

Legal, Regulatory Citizen's
Weltare and

Sustainable

and Monitoring

Framework
Development
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PUBLIC PRIVATE PARTNERSHIPS (PPP)

General

The public and private entities allocate the responsibilities and risk fo the partners with proven
expertise and aims to combine the best of their capabilities for mutual benefits

1l

Public

Private

Partnership

Framework.
¢ Typically assumes
environmental,

payment risks.

* Purchaser of service/output
* Provide legal and regulatory .

political

social, .
and

Design, construction, operation
and maintenance of project.
Typically assumes financing,
construction and O&M risks.
Adhere to Key Performance
Indicators.

Ensure

appropriate  quality

and timely delivery of services

Combine best capabilities of
public and private sector

Equitable allocation of  risks
between public and private
sectors

Combines private sector

objective of “ with public sector
objective of “public welfare”

KEY DRIVERS OF PPP PROJECTS

Private sector entity brings along the
experience, innovation and best
practices that result in  higher
efficiency thereby enhancing the end
user service level

Private sector entity, having experience
of impl ing similar projects, has
higher possibility of bringing in
technical innovation and management
best practices

ENHANCED
END-USER
SERVICE
LEVEL

TECHNICAL
INNOVATOIN

TIMELY

SERVICES
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DELIVERY OF

Owing to vast experience of private sector
PPP ensures delivery of optimum

entities,
quality services tog

ther with sub ial cost

savings compared to traditional procurement

process

REDUCED
FISCAL
BURDEN

LONG TERM
VALUE

Under PPP structure, procurer doesn’t
incur upfront cash outflow but makes
periodic payments which results in
availability of the government budget
for other projects

Provides long term value to procurer
through appropriate risk transfer to
private sector entity from design and
construction to
maintenance

operation and

Since compensation
output delivered, it helps to ensure timely
availability of services and adherence to

is based on the

ey

pre defined perf
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‘ HOW PPP ADDRESSING PROJECTS & SERVICES DELIVERY CHALLENGES

HOW PPPs HELP HOW PPPs HELP HOW PPPs HELP

Effective planning and

project selection

PUBLIC PRIVATE PARTNERSHIPS (PPP): VALUE FOR MONEY

| Efficiency gains
Cost impact Cost impact Efficiency gains
of risk of risk Cost
impact
of risk
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PUBLIC PRIVATE PARTNERSHIPS (PPP): KEY SUCCESS FACTORS

Robust Private
Sector and Lending
Environment

Successful Planning
and Project
Preparation

Credible Contract
Enforcement

Credible Contract
Enforcement

Adequate Risk
Allocation

Lifecycle Costing
Approach

Clear and Consistent .
Strong Political

Regulat
egulatory will

Framework

Transparent and
Competitive

Strong Institutions
with Appropriate

Resources Procurement Process

PUBLIC PRIVATE PARTNERSHIPS (PPP): SOME NECESSARY PRECONDITIONS
FOR SUCCESSFUL PROJECT

N

5 5
. 5 \ Legislative - o Streamlined
Political Commitment i Framework / Regular Deal Flow / Capacity Building s
A

(oo T e\ N ) 4 A 4 N

needs to be in line

with  the current
polices and the
development targets
set by the

government so as to
provide  directional
clarity to all the
stakeholders
involved.

*The government
should demonstrate
its commitment to the
program by providing
re¢juired policy
support.

*The procurer should
ensure that the
required  legislative
framework is in place
for safeguarding the
interests of the

stakeholder.

't should
among other things,
the procurement and
arbitration process
and remedial actions

define,

in case of default and
bankruptey.

‘Regular deal flow
demonstrating
government’s
commitment and thus
ensuring interest from
privete sector entities.

+Also, it ensures that
the process is efficient
as the PPP models
documentation  can
be easily replicated.

b y

*The procurement
team should have
clarity on their role
and responsibilities in
the project, within the
PPP framework.

*The procurement
team needs to be well
staffed and trained to
ensure proficiency in
dealing with advisers
and other
stakeholders involved

Kin the project. / \

*The procurement
process should he
transparent, unbiased
and fair in order to
generate interest for
the project.

*lt should adhere to
pre defined timelines
to ensure smooth
execution of  the

process  within  the

y

allocated hudget.
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‘ PUBLIC PRIVATE PARTNERSHIPS (PPP): RANGE OF STRUCTURING OPTIONS

| Low Level of Private Sector Participation High >
Utility Restructurin
Corporatization aned Full
Performance Divestiture
Contracts
-
Service or

Public Private Private Private Private Private

Management
o

-—

Receives Net ) i i . )
Ecome Public Public Private Private Private

¥

Responsibility
of Financing

S
Legally owns Public Public Public Private
the Assets
)

Sectoral

Planning & Public Public Public Public Public Public
.~ Regulation

Public Public Public Private Private Private

PUBLIC PRIVATE PARTNERSHIPS (PPP): EXAMPLES OF PPP CONTRACTS TYPES

l Low Level of Private Sector Participation High>

Design-Built- Independent P?wer co:?s:?on
o , Finance- P'B""!I"‘:"F"_ (Design- (Design-Buili- Licensed
st:g.rll ;n Management Maintain ° “'me_;\;'“,“:et ) Finance- regulated
comrl:ci for Sbulios iy conT\q“ lii:;'new forp:;w wi::ln T:lnnt Sparmi- b
rwar plent ospi P! Maintain) (“user distribution
new road (government (government owned fees” and other company
pays conditional off-taker pays for commercial V
on availability) electricity supplied) activities)
{
{ Public ] —— Public Private Parinership «+———
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JORDAN MEGA PROJECTS AND PUBLIC-PRIVATE PARTNERSHIPS (PPPS) (2023-2025)

Project

Estimated Investment
Size (Million JOD)

Management and operation of the multipurpose port at the new Aqaba port area 10
Management and operation of King Hussein International Airpott in Aqaba 50
Establishment of a medical university/Saudi Jordan Investment Fund 290
Green Hydrogen and Green Ammonia Production Project 4000
Agqgaba - Amman Desalination and National Water Conveyance Project 2100
National Railway Network Project (Phase | Aqaba-Amman) 1900
Jordanian-Iraqi Electricity Interconnectivity Project 30
Jordanian-Saudi Arabia Elecirical Interconnectivity Project 39
Increasing the capacity of the electrical Interconnectivity line between Jordan and Egypt to 1100 MW 40
Establishment of 14 public schools through PPP 46
Amman - Zarqga Bus Rapid Transit Project (BRT) 140
Construction of cargo and passenger yards for the new King Hussein Crossing Bridge 225
Expansion of the Aqaba Container Terminal 300
Toll Road project 400
Total 9,570

IMPROVING THE ENGINEERING CONSULTANCY SECTOR

Contracting
Export

Study
Missions
&Twinning
Programs

joint
ventures

Programs

and PPP
Training Projects
Courses

New
Investors
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Enhancing Jordan’s Cooling Sector: Addressing Climate Challenges through Sus-
tainable Cooling and Workforce Skill Development.
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b Senior Consultant at Guidehouse, Email: alexander.pohl@guidehouse.com

Summary

The article discusses the impact of climate change on Jordan, emphasizing the vulnerability of the
MENA region. It introduces the Cool Up program, running from 2020 to 2027, which aims to im-
plement sustainable cooling technologies and train technicians in handling natural refrigerants. The
program focuses on capacity building, including comprehensive training and certification schemes,
to accelerate the adoption of eco-friendly cooling solutions. By addressing barriers and collaborating
with authorities and vocational centers, Cool Up seeks to transform the refrigeration and air condi-
tioning sector in Jordan, contributing to global climate change mitigation efforts. The article high-

lights the importance of sustainable practices in the face of climate challenges.

Content

Climate change poses a fundamental threat to places, species, and people’s livelihoods, as evidenced
by rising sea levels, warmer oceans, longer and more intense droughts, and the increasing frequency
and intensity of climate-related hazards.

The MENA region is exceptionally vulnerable to the impacts of climate change. It is currently warm-
ing at double the global average and predicted to be 4°C warmer by mid-century. Heat waves result
in 12,000 deaths annually worldwide, and these numbers will rise with the continued warming of the
planet.

Jordan is already affected today by climate-related hazards such as extreme temperature, droughts,
flash floods, storms, and landslides due to climate change. These environmental changes not only en-
danger crops, wildlife, and freshwater supplies but also pose a significant risk to the overall well-be-
ing and stability of communities in Jordan and beyond.

Space cooling and refrigeration plays an important role in protecting people in Jordan against extreme
heat, preserving food and medicine, and supporting numerous industries. However, the energy con-
sumption and emissions associated with cooling systems have become a significant concern. Tradi-
tional cooling systems rely heavily on fossil fuel-powered electricity, contributing to greenhouse gas
emissions and exacerbating global warming. Additionally, commonly used cooling systems contain
synthetic refrigerants which are greenhouse gases that are thousand times more potent than CO2.

Cooling already represents a major source of energy consumption and is expected to grow further due
to a growing population, urbanization and an improved standard of living. But the more we cool the
more we heat the planet.
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Phasing out HCFCs and phasing down HFCs are among the key actions taken by developed and
developing countries to reduce the environmental impact of synthetic refrigerants through the Kigali
Amendment of the Montreal Protocol. Jordan ratified the Kigali Amendment already in October 2019
3 as one of the first countries in the MENA region.

There is a push to find appropriate substitutes that have a less environmental impact without compro-
mising performance. Solutions already exist providing energy efficient cooling solutions which only
use natural refrigerants while simultaneously mitigating the warming of the planet.

The Cool Up programme which started in December 2020 runs until January 2027 and promotes ac-
celerated technological change and early implementation of the Kigali Amendment to the Montreal
Protocol and Paris Agreement in Egypt, Jordan, Lebanon and Tiirkiye. The programme is funded by
the international climate initiative of the German government and has a cross segmental focus on
commercial refrigeration and air conditioning.

One of the main pillars in the Cool Up project is the implementation of capacity building activities,
such as specialized trainings, aimed at equipping technicians with the knowledge and skills required
to work with new cooling solutions that utilize natural refrigerants. While natural refrigerants, such
as hydrocarbons or carbon dioxide, offer promising environmental benefits, their adoption presents
obstacles due to their unique properties and handling requirements. Technicians often lack the nec-
essary expertise to safely handle these refrigerants, leading to safety concerns and potential system
inefficiencies. The training plays a crucial role in overcoming these barriers of among technicians in
handling natural refrigerants. Cool Up trainings bridge this gap by providing comprehensive knowl-
edge and hands-on experience, ensuring technicians are well-prepared to install, maintain, and repair
cooling systems using natural refrigerants. By building this capacity, the project addresses the critical
need for skilled technicians, thereby accelerating the adoption of sustainable cooling technologies
and contributing to the global efforts in combating climate change. The participants receive hands-
on experience, practical demonstrations, and real-life case studies, enabling them to understand the
nuances of working with these alternative refrigerants effectively. By focusing on capacity build-
ing, Cool Up ensures that technicians are not only trained in the theory but also equipped with the
practical skills needed to install, troubleshoot, and maintain cooling systems that employ natural
refrigerants. Participants from both the public and private sectors will collaboratively contribute their
extensive knowledge and expertise, creating a dynamic synergy that benefits a broader community
of technicians. Furthermore, the program is committed to ensuring the long-term sustainability of
this knowledge-sharing initiative by actively developing a robust certification scheme to validate and
recognize the acquired skills and competencies.

In a first step the Cool Up program studied and analyzed the policy framework, the technology and
financing landscape, as well as the capacity needs of every partner country to identify barriers and
needs in the sustainable cooling transition. Based on this analysis Cool Up developed policy recom-
mendations which can support upscaling sustainable cooling in Jordan. One of these recommenda-
tions is to develop the existing certification scheme for the technicians working in the RAC sector
using natural refrigerants. The primary goal of the certification scheme is to establish a robust frame-
work for overseeing and enhancing the training process within the Refrigeration and Air Conditioning
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(RAC) sector. This framework encompasses a comprehensive set of accreditation requirements that
are systematically applied to training centers, instructors, and the courses offered within the RAC
domain. These requirements are subject to periodic updates to remain aligned with the ever-evolv-
ing landscape of the RAC industry, ensuring that they reflect the latest advancements, technologies,
and best practices. Furthermore, there is a deliberate and forward-thinking objective to incorporate
sustainability principles into the existing certification scheme, thus embracing the crucial aspect of
sustainable cooling within its purview.

The relevant authorities show high interest in and intention for collaboration to support the current
schemes by including additional occupational standards regarding natural refrigerants. Cool Up aims
to develop the available curriculum used in the local training centers to train the technicians working
in the RAC sector. In a dynamic partnership with both the Technical and Vocational Skills Develop-
ment Commission and the Vocational Training Centers, the program aims to equip technicians with
the essential knowledge of natural refrigerant concepts. This collaborative effort aims to empower
these technicians, enabling them to confidently navigate and master the intricacies of cutting-edge
technologies in the field. By integrating natural refrigerant principles into their training, the devel-
oped scheme is actively preparing them to excel in a rapidly evolving industry landscape, where
eco-friendly solutions and sustainability are at the forefront of innovation.

The new technologies utilized the natural refrigerants are already available in the Jordanian markets.
Our program observed these systems and they have proved its efficiency. The national legislation
covers a wide range of aspects addressing HFCs, HCFCs, and ODS. Most of those laws are, to a large
extent, well-enforced and implemented. Yet, there is a need to develop regulations targeting specific
issues. The development process requires full stakeholders’ engagement including all sectors which

is the scope of Cool Up program.

In conclusion, the profound challenges posed by climate change in the MENA region, particularly in
Jordan, demand innovative solutions and concerted efforts. As Jordan takes proactive steps by ratify-
ing the Kigali Amendment and participating in the Cool Up program, it becomes evident that sustain-
able cooling technologies using natural refrigerants offer a path forward. By equipping technicians
with the knowledge and skills needed to work with these eco-friendly alternatives, Cool Up is not just
bridging the gap but also creating a brighter future. This collaborative initiative is not only transform-
ing the refrigeration and air conditioning sector but also safeguarding our planet by reducing harmful
emissions. With a strong focus on capacity building and a commitment to long-term sustainability,
Cool Up stands as a shining example of how local and international partnerships can drive change and
contribute significantly to the global fight against climate change. The future of cooling in Jordan is

indeed looking cooler, greener, and more promising.

85



90 suall ulin) 3l guaisnll oo

pddl JulA goo duAlindl albiandll aoalgo a3l ua sapdll glbaé jajel
lbdll 1ia ya gudolell (pudall aljlan dpiig plajwnll

**dgt jadwsll *aull pai :agalgoll

dus)oll déunlell duenall Lna dolaiwnll déalbll oAl *

jo.rss@alrabee.Ayham :uigpiad Al sl

.Guidehouse &5l La duwinia Alliwl oAl *

com.guidehouse@pohl.alexander :uligpisd Al aupdl

:upAloll

bgdl Gl d&dbin uUe juspill 9o .33l ude Aol i it Lol 1ia i
waxay uidlg M-V ple ud] IT ple oo iy utidl .Cool Up anlip padag .Lidapai Jloalg
duoubll alspell o Joleill vue (udall wuyadg pladlwindl sl alludd dgadd ud]
Lablaud!lan]g doludl wayadll bba eds uta Lo waalppéall clio uie alipdl j50g
dlbludl eo ggleillg Glgell dallen JulA gog .diull ddisnll il Jgta alodcl gyl
clgall wapsig mpdll glhd yia Jgad dilaa] ul] Cool Up ggptiun uiewy duianll jSliollg
dunai ule cgnall bluw os .ollell Aol i jUT wouaad ua éoaluinllg gy 3l ua
A lindl abinadll daalgo uia dolajwundl ailwlosdl

:Uugiownll

0 Ay b il gioue Jiug dundl alidlallg g5 il Lol aaad Alindl i Sy
»ualandl alpia dang dao daslj .albusoll Gl glad)l joudl Ao aligiun glagyl Jua
Alnlb dbuipll fblanll dxag jlpad dslijg

Crga Ainll i il il Guloul J4 s Lsyal Jlodiig bugsl @il d.abio yyaiig
o dginll (Log utallell baugindl wen uU] Ll ddbinll aia uia &ladl ailays ey
i1 6Lag L pall cilago capuuiig il niin Jg o dygin Loy €)ladn R4l i

)3l wbgs Gl glad)l il g o pla)dl ala paipiwg pdlell Jga bgiw goiui

Lalilbaall waalaadl G liadl alays gladl o uialindl il pblaog pgudl g3l it
duoboll pupei ud] dadudl alpeill ada agd dun .daunjdl aljuaidlg . nlgell
llus lbAa .umAl daa (o . J4aui s . ball dédell alnldl calalan]g déupdl éLadlg duclyjll
aylhg g3l ya alenianll jlidiwlg dolell dualadl uue

uUe ol glaiAl oo g3l yta guldl éuloa yta sl g aapdllg weousill ueld
i eld o ng .alelindl o aasell peag .clgadlg cliell vue blaall .gliall alay
dnhii aniei G b (Gld jaoo apdll dohil dbuinll alilesillg ddalall ¢luaiwl
paluy oo dyauddidl beaill jalon o dadinll cbyasll ue jusd Jbaiy daudaid] agpdll
a3 ud] daloAl .uyladl gubiaAl dalb padlai oo aajug dduandl ailjle alilesl dxbj uia
JdG ald déduas aljle uag duclio aapd aljle ude pladaiwdl doilot aupudll dokii unging
AgpAll uwbi yuil oo ailpoldl cadt sl

Sl 111 4ty g.0iy g paiginll gog dalbll o wd ) oo il sy

86



Jordan Engineer Journal General

adlall eldaiwl »lj lods (14lg .duuenll uigiun uwalig upall ewgillg gl sac
Gladl alilewdl doudi ubgall )l days caedl)l aapdll Jloo uia

Absyod gyl ppaeadllg duigysgyglagyglsgpuadl allidye go wiagaddl godaddl vey
Aol dunlillg dpadindl Gladudl ladaadl vl dowuudldl alelia Al (o (o dudgipdgyglagpauall
dg-5gignd yuloys (sei Jula oo ddull djladl ducliodl agpidl ailjlel guipudl il go
wia Jgadl JHlgh oo aalgs 119 jugidi yia yuleys Jusei uie gy31 Gaog .JLypdigo

Liéupai Jlouiig g8l @il délbin

clal guiais &l e gaasio judti eald aapall aljlel éaabio Jla aloud e.als ellUa
aljle padiiwud utillg ddlbll dprago sapd ciludsd aagi udbadl cudgll ua éuclindl aljlall
5gall )l daya glad)l go aall ya Laygy paluwd yiillg dusudbldl aapdl

o i yUdl culjalund |l aad TV by utia T pogs uid iag u1idl Cool Up anlip juioag
Jupign Jg5gigpd yuleus (haeil psunll luaidll uia paluug g)ludndl viaglgisidl puill
Aaliodl dabo Jud o paolipdl dugod p iy dun . Lisyig gldg g3l oo wa gyl dudladlg

clgall causiq uybadl aapddl ude jSpg dudlol 3l aogsall audgall

pgdu G . Cool Up ggpuin ua dualwidl jlsl pal (o aaalg aaljaél] eling wgadll o
Ho JLoanll ia via alpdll el g palud yuill dbiiial go degoon 3uaidy ggpuiunll
gji ud] waaad yuillg pladwundl aapdllg wwousidl o uta dnpadodl dugyaddl aljgadl
aljle paddwd gl dagaadl aapddl Jgda oo Joleil dnjill ciljlanllg d&apenll uiall
g uligydgpaall Lo dyoubll apill aljLe gi (s yia upal dan o dueubll vpdll
landloa cuwy abde goid laslodcl gla daclg dudu adlga pagi ggupsdl awsi gl
dojulll aualdl ud] aldgl wudél yia ggudall péias dun Laen Joleill cildbing dagpall
wlaAilg do Ml Gleii caglan ud] uiaga Loo Jdueubll aapdll aljle 9o ot Joleill
du @Gdlgell adia go ypdaddl uta bl ljgy wayadll uelig .ddoianll pUbill dclas
uUe dugyaddl Cool Up ciljgs Joei . plaiwnll aapill Linglgidd oo Joleill yta guidall
5 gudall oy oo Wdudpell duadlg dolud] é&agenll juagi JuUA (o dgaall aia s
aia cliu JUA gog.ducubll aapddl aljle ude Joei uuidl aauill dobii aulnlg d&ilng
Apddl aligd slodel pypuud ydbllg drandl gauiol! dwlall éabdl ggpuindl adley wcaljagll
J0 (g5 liundl vialiy Alndl et daalsnl déunllell agaall yta déoalwnllg dolaiunll
dgrall pad oo paibny Lon dyeslgll dLall 4 dudubig dloe dus il Jila
Zaljadll el ude sl Jua go . Jlea Jba déolajwndl calapnll 9o Joleill uia déudall
clbadl walusiwlg couddl dojill dédoell ailjlandl (uudall aagji Cool Up ggjiin (1o
dgyaindl paluwug ducubldl il aljle padiud vl apdll dobil dilong laailnlg
LiSunliss ljjU GJag Loo (dewlgll pailuag padjlen a5)liing yolallg plell (iclbdll (o
adapanll Jald dsbo dolaiwl aolipdl oo Ui ude dgile . puiall (o uugi lenian audy
Loy walpicAlg dwisboll alelasllg aljlandl o Géaill uigd aloicl pUai pghd JuA o

87



90 suall ulin) 3l guaisnll oo

WJgadl dAads agagoldl dnbuudl b Al Judadg duwljas Cool UP (Gupa plé .eqgpuundl dula uia
dljadll ea) vl d&5)lied] Jgadl dala ] dalbd Al Laligndg plaiwuedl agpdll Linglgisig
£gHun pld ells ude eliy . pladlundl agpdll gad Jgaddl g ailabisilg G llgell ayandl
U3l ya plaiiunldl agpill GUbi eragi pead i ¢Sy duwbun abungd pighil Cool Up
ddel] Ul alsle ol jlao] plbi jughd uue pgdi aluogidl aia uiaal cilbg
Aolipd vtwlwdl wsall .daoubll aljlell Laglgisi aapdllg wausill gUnd uia (dolell
. clgall v usig il glbd Al Lajujeig uyadll édoe vue walpudl ga sloicil
ala e AT dun aapddlg sl oo yta doadoll aljgadlg guyaedlg sl j 5o
Aapdllg wausill elbd ua il do bl aljgbill ublgil dygs caliaadl aldbioll
cla eldi uvde dgile .alwylonll Jvaig aludillg aljgbill dinal dubsi (ory JSuu
Ll albsleodl jlan] plsi uié dolaiwdl <nalo ana] yludiwng gugian «aia

anbial Guod o pladuundl apddlg waousidl pualadl wdbdl gledal yddlg

audbldl albbaadl pey cax oy (jgleill dudg [juus Lolodal ddulell aild albd ! cy abl
waxay doubll ypdlg wapsdl aljler Gloii dald] ddan palen Alpl JAA go
udall wagadd dudondl agyaddl jBSlo uid dosadwnd |l daudbdl paliodl jagbd ud] Cool Up
cionllg il aleall dpii d e 2o gglaill 1yl Wbl flbd yLa g ubolal
wau5illg il pualanl @lwdl dagenll godall gl JulA go wisndl cuyadll j5ling
dlydei gldll o peaiusnig guudall pes ud] yigleidl s aall lia i sug .yioubll
LT Uta ylapbll il dnslo ans Jala g og - JLanll e yia dg binll il
dgaill Jlea |41 paslac] ulde jgboll bbanll pgéy . Jlondl lia wvia gudolell ddall
ol UL dolsiudlg il daianll Jolall a9 Eun ygbill ey Uiclio Aauiio (g

JenA|

88



Jordan Engineer Journal General

dlgwdl via duouhll aljlell Liaglgisi ue Jnef daan aibiddli aagy gl gl uia
utibgll eup il uibsag Ladclas cudig dnkidl aia Cool Up anliy o ydg .duiy3l
absng (duigidgiglagpuadl ggupsll abisn Jglidd il wdlgadl o dowlg dcgoan
piy (ilgdll ada pheong.gjgil daaiiuwnll slgollg . duigiydgiglaggiglsaall gusll
cley i pghd ud] dala elUa .eldd 9ng .pub aa ud] aua J4aiu Laiuaiiq Laduudbd
ua Loy dadpndl ulbap3 doléll é5jlilnll jughlill édoe udbdbi .dxann bUlad caaaiuudi

Cool Up anlip Glbhi (oo edi il calelbdll 9 una lli

dloiig bougdl Gl ddbin yia Alindl poi Larkyay wudl aalliaaddl gla , pUiadl (iag
dlgba 331 3y loiyg .dpalnio 13gang dpdiun Agda wdbid g3l yia dolhg Lidyal
Ladlg aunl .Cool Up anlip uia dsliindlg uulensd Juaei uie Guamdll Jala oo dudliwl
Lbad yisnll Layb jagi dueubll ailjlall pladdul dnladuundl apuill aludéd gi Lidag
Al ddganll Hlaull ada go Joleill dojulll ailjlanllg dapendl gpudall aagji JuA (g
Lol daled] Ldlpi) 567 Adiun Wbl Glaa Ju owunad dgaall s utle pmiién 2 Cool Up (jla
H rond clgall wausig aapdl glad Jagad ud] dudgleill dabndl ada (g i A G
clis ue ungall jusyill eng el cililedal Judsd Jala o Lubgs duloa uie Ldai Jnei
dunal ule uiedlg JUins Cool Up djaln e wianll dlugb dnlaiuwil plpiilg ciljasll
2 éunllell d&4enll uta jus J4uiu dnaluwnllg usill élaab dudgallg dudand] cals il

JloAal pibig dagp jabi g3l gia aopddl Jéiwn gawg Alindl i

89



alde ua delo| laualb aai dwsdall gu plelg
L1l dw Llals ladualy g2 .apba ua doldiwlg
Loyt osunsdl 5y bl sty 3 il dla
Wwuiag .UbAll (e dwyloog 44l xoud lanlhdilg
o apll Ui ude Jdc launlol

dgala ol



