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UNITED NATIONS DEVELPMENT PROGRAMME

GLOBAL ENVIRONMENT FACILITY (GEF)

Proposal for Review - 
Expedited Financing for (Interim) Measures for 
Capacity Building in Priority Areas Part II
	Country:
	Jordan

	
	

	Project Title:


	Jordan: Climate Change Enabling Activity (additional financing for capacity building in priority areas)

	
	

	GEF Focal Area:
	Climate Change

	Country Eligibility:
	Eligible under a financial mechanism of the UNFCCC

	
	

	Date of Ratification:
	12 November 1993

	
	

	GEF Financing (Phase I):
	US$ 329,550

	GEF Additional Financing (Phase II):
	US$ 100,000

	Total Costs:
	US$ 429,550

	
	

	GEF Implementing Agency:
	UNDP

	
	

	Executing Agency:
	Government of Jordan

	
	

	Local Counterpart Agency:
	General Corporation for the Environment Protection (GCEP)

	
	

	Date of Initial National Communication Submission:
	March 1997

	
	

	Estimated Starting Date of Phase II Project Actives:
	January 2002

	
	

	Project Duration:
	1 year


1. CURRENT PROJECT STATUS
Project activities began in September 1996 and, since that time, a range of activities has been undertaken following the basic program laid out in the Project Document.  Work has focused on capacity building and training activities in the areas of climate change science and its impacts, greenhouse gas (GHG) inventory development, vulnerability and adaptation studies, and GHG abatement analysis. Other activities such as local/international network development, public education and awareness, and the establishment of national policy dialogues have also been undertaken.

All main activities of the project are expected to be successfully completed by the end of Dec 2001. Jordan submitted its First National Communication in March 1997. The National Communication report is in print, and has been made available on the UNFCCC website and on the national website (http://www.unfccc.org/resource/ccsites/jordan/index.html). 

A brief overview of the major achievements of the project's capacity building activities (Phase I activities) is provided below. 

Capacity Building on Quantitative Studies Leading to the Preparation of the National Communications

· GHG Inventory preparation: The GHG inventory was completed in early 1997, and the final report released in March 1997.

· Vulnerability and adaptation assessment: Jordan's ecosystems, natural resources, public health and agricultural productivity are thought to be particularly vulnerable to climate change. Studies have been completed covering the region aimed at understanding the vulnerability to climate change impacts regarding incidence and agricultural productivity water resources.

· GHG abatement analysis: Several national teams have conducted detailed assessments of options and measures for reducing national GHG emissions in the energy and non-energy sectors. Activities have been completed on abatement assessment.

Workshops and Seminars for National Awareness Building and Technical Capacity Strengthening on Climate Change Issues

· Initial Climate Change Workshop – September 1996. A 3-day workshop attended by more than one hundred participants, including policymakers from all relevant sectors, and provided the first national exposure to the issues of climate change.

· General Climate Change Training Program – June 1998. A 7-day training workshop attended by more than 30 participants representing relevant sectors, and provided the first intensive training related to the science of climate change.

· GHG Inventory Training Course – Nov 1996. A 7-day training program that pulled together analysts from relevant sectors and resulted in the organization of Jordan national GHG assessment team.

· A series of workshops for the preparation of an Action plan- The one day event was held on five different sessions during Feb-March 1998 and resulted in the preparation and endorsement of the project's action plan.

· Regional workshop on the status and assessment of the "Vulnerability and Adaptation - effect of climate change on water resources ".  A 5-day workshop ( 5 - 9 ) March 2000 was attended by more than 10 countries . 

Technical and Policy Meetings

· National Technical Committee Meetings – July 1997 through October 1999.  To date, a total of twelve meetings have been held by the National Technical Committee of the Climate Change Project.

· Stakeholders Consultation Meetings – Sep 1996 and onward. These ongoing meetings aimed at identifying and encouraging ways by which climate change considerations can be incorporated into national development strategies and objectives, and into the activities and practices of stakeholders themselves.

· National Inter-Ministerial Committee Meetings – November 1999 and onward. These meetings have brought together upper-level ministry representatives with the aim of understanding how to integrate emerging findings and international developments into the national development planning process
· Inter-Ministerial Steering Committee Meetings - 
October1996 and onward. These meetings have brought together upper level ministry representative with the aim of understanding how to integrate emerging findings and international developments into the national development planning process.

· National Technical Committee Meetings April 2001 and onward . This committee was established to identify the most important areas in climate change and to identify a number of projects in this field.

Capacity Building for Participation in Regional Climate Change Networks

· Participation and promoting the Arab States Regional Networks. In order to benefit from lessons learned and to share the experiences of other Arab States who are advanced in the process of developing their National Communications.  Also, to better situate Jordan regarding future regional coordination in climate change activities. 

· Advancing Local Networks. Several steps have been taken to promote the development of technical and policy networks within Jordan. These have taken the form of providing the climate change team with Internet access and the development of a database of climate change experts in Jordan.
Activities that have taken place after the submission of First National Communication
· The Climate Change Unit was established in the General Corporation for the Environment Protection (GCEP) with the following main objectives.

· Prepare a National action plan to reduce the affect of climate change;

· Coordinate with concerned ministries, private sector and national societies to identify national projects with priority in the field of reduction the GHGs;

· Coordinate with international organizations that deal with climate change;

· Suggest solutions to face the climate change effect on the national level; and,
· Build capacity in the field of climate change.

· A number of studies in the field of climate change have been undertaken such as:

· Scenarios for the years (1994 -2023);

· National action plan; and,

· The effect of climate change on water resources.

· Public awareness campaign - A national public awareness campaign was started in the middle of this year, focusing on different groups of society, and is expected to continue for the next three months. Brochures and posters have been printed and a number of workshops have taken place focusing mainly on students, technician and the media sectors.
· Seminars and workshops:  The main target group of the seminars and workshops are the technician and the policy makers, with the following main goals:

· Promote the sustainable development principle;

· Share good experiences and lessons learnt in the field of reducing GHGs and its impacts; and,

· Increase the awareness of policymakers.
By undertaking the Phase II enabling activity Jordan is aware that it must await both the future decisions of the Conference of the Parties regarding the preparation of the Second National Communication and GEF guidelines to operationalize those decisions. 

The Implementing Agency and the GEF focal point of Jordan have satisfied themselves that the proposal for additional funding complies with the Operational Criteria for the expedited financing of climate change enabling activities.

2. Activities to be Involved in Phase II Project

The National Communication Support Programme (NCSP) is currently developing regional/global proposals in several areas of work that might have implications for the national activities described in this project. Implementation of the project will be carried out in close co-ordination with the NCSP to ensure that areas of synergy will be identified where possible, and to avoid duplication for cost effectiveness. The country will be informed of the proposed NCSP activities as soon as they are underway. 

In accordance with the Operational Guidelines for Expedited Financing of Climate Change Enabling Activities, the Government of Jordan hereby requests additional interim funds in the amount of US$100,000 to conduct new enabling activities in follow-up to those activities conducted under the UNDP/GEF Enabling Activity Project ( JOR/95/G31/1G).

These funds are requested to undertake additional activities to fulfill Jordan's obligations under the UNFCCC. These interim funds are essential to maintaining and enhancing the capacity of the Government of Jordan to prepare future National Communications, while helping to ensure continuity with ongoing enabling activities.

The justification for Phase II is based on the following factors:

· Phase II will build upon activities completed in the context of Jordan's First National Communications, and as such will follow the established guidelines and norms for country projects;

· The overall goals of Phase II will allow Jordan's to extend current knowledge, facilitate the emergence of national networks, and ultimately promote the integration of climate change concerns into development planning dialogue.

The proposed Phase II capacity building activities are provided in the sections below. 

A.
Technology Transfer

(i)
Identification/Submission of Technology Needs:
The currently assembled GHG abatement teams will extend their evaluation of relevant technologies for abating GHG emissions in Jordan. The focus will be on project proposal preparation and potential investments in energy efficient technologies and other measures to reduce GHG emissions. This will involve 1) information collection, analysis, and dissemination for energy and non-energy sectors, 2) collaborative inter-ministry assessments, policy dialogues, integration with development planning process, and 3) training workshops with local experts and international counterparts. The broad focus will be on the following:

· Analysis of energy efficient technologies for GHG abatement. Additional studies are planned focusing on expanding the set of demand side technologies to be evaluated as an input to other interim activities related to project proposal preparation. The results of these studies will be summarized in a report.

· Analysis of renewable energy technologies for GHG abatement. Additional studies are planned focusing on expanding the set of renewable energy technologies, both on the supply and demand side, to be evaluated as an input to other interim activities related to project proposal preparation. A report to summarize the results of these studies.

(ii)
Capacity Building to Assess Technology Needs, Modalities to Acquire and Absorb, Design, Evaluate and Host Projects:

Additional technical training is planned for the assessment of relevant GHG-reducing technologies, including modalities to acquire and absorb them into the Jordan economy, and project proposal preparation and financing. This will include:

1. Synthesis of abatement findings into a set of coherent proposals for technology transfer and assimilation; 

2. Building of local capacity to identify, design, evaluate, and host projects; and 

3. Training workshops with international counterparts, and local experts.

The focus will include the following:

· Arab States Regional Networks. Previous assessments have confirmed the value of regional lessons learned and experiences shared with Jordan. These networks will be tapped when building local capacity, conducting training and identifying potential projects.

· Local Database Development. This activity will focus on developing of web site with links to international climate change, energy, energy efficiency, and investment-related web sites. The purpose of this website is to support the work on technology transfer and capacity building by providing: 1) information on Jordan’s climate change-related policies and program administration with links to original documents; 2) a climate change projects database of potential investments; 3) a calendar of upcoming climate change international and domestic meetings, and training sessions; and 4) links to contact information of designated Jordan's personnel responsible for climate change activities.

· Additional studies regarding Abatement Options and Action plan. These studies will help to enable Jordan to focus on issues and initiatives regarding the reduction of GHGs.

B.
Capacity Building for Participation in Systematic Observation 
Networks

This activity will address enabling the participation of core experts in cooperative efforts on climate change. A series of briefing seminars and one day workshops will be held to assist with the capacity building in this area, and will focus on training personnel to strengthen the technical capacity to develop and support systematic observation networks. The main target group of the briefing seminars and workshops are policy makers and technicians, respectively.
The activity matrix for Phase II enabling activities is presented in Table C2. A breakdown in the budget for the proposed activities is summarized in Table D2.

3. Project Management/Institutional Arrangement

Phase II activities are designed to start in December 2001 so as to ensure the continuity between Phase I and II Stages. Phase II project activities will be executed and implemented using the same management/institutional framework as was used for Phase I activities. The committees and networks that have been established as part of the original enabling activities will function intact over the duration of Phase II activities, thereby helping to ensure continuity in the project and avoid any duplication of efforts. In brief, this framework consists of:

· A Project Coordinator. The current Project Coordinator, Climate Change Unit , will continue in this role for Phase II activities. The Project Coordinator for Phase I activities is located within GCEP.

· A National Committee. The National Committee (NC), consisting of individuals with expertise from among relevant sectors, will continue to meet regularly and play a technical consultative role to the project.

· An Inter-Ministerial Committee. This is the policy-making body that incorporates high-level representation of relevant governmental and non-governmental organizations. It will continue to focus on policy issues as opposed to the day-to-day implementation of capacity-building objectives, although it will advise project execution as necessary.

4. MONITORING AND EVALUATION

The project will rely on common UNDP monitoring and evaluation practices including a midterm evaluation and a tri-partite review to be held within the first nine months of the start of the full implementation of the project.

At the end of the project, an external review will be undertaken by an expert with experience in these types of projects. The purpose of the review will be to evaluate the outputs achieved in each of the activity areas listed above, including the reports generated on the activities contained in this proposal. 

Prior to the release of GEF additional financing by the UNDP for Phase II activities, standard UNDP monitoring and evaluation practices will be followed for Phase I. In particular, the UNDP will receive a copy of the latest (i.e., within the past six months) Annual Programme/Project Report (APR) and the Tripartite Review (TPR) Report. At the end of Phase II, a Terminal Report on Phase II will be submitted to the UNDP Headquarters.

A summary report will be prepared and shared with key stakeholders and decision-makers for the adoption of principles. At the end of the Phase II, a final report on Phase II results will be submitted to UNDP and UNDP-GEF Headquarters.

TABLE C 2

ACTIVITY MATRIX FOR PHASE II OF CLIMATE CHANGE ENABLING ACTIVITIES IN

Priority activities for additional (interim) funding

	Activity
	Planning and Execution
	Capacity Maintenance/ Enhancement

	
	
	Data Gathering and Research
	Institutional Strengthening
	Training, Education and Public Awareness

	2. A (i) Identification and submission of technology needs
	X
	X
	X
	X

	2. A. (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects


	X
	X
	X
	X

	2. B. Capacity building for participation in systematic observation networks


	X
	X
	X
	X

	2. C. Preparation of programs to address climate change


	
	
	
	


Table D 2
PROJECT BUDGET ACCORDING TO GEF ACTIVITY NORMS IN US DOLLARS

Cost estimates for (interim) priority activities
	Activity
	Planning and Execution
	Capacity Maintenance/ Enhancement
	Technical and Administrative Support
	Cost Estimates

	
	
	Data Gathering and Research
	Institutional Strengthening
	Training, Education and Public Awareness
	
	

	2.A (i) Identification and submission of technology needs
	$13,500      $21,000
	$15,000
	$20,000
	$1,500
	$71,000

	2. A (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects
	
	
	
	
	

	2. B. Capacity building for participation in systematic observation networks
	$2,500             $4,000             
	$3,000
	$3,000
	$1,500
	$14,000

	2. C. Preparation of programs to address climate change
	
	
	
	
	

	3. Project management
	$2,000             $3,000         
	
	$5,000
	
	$10,000

	4. Monitoring & Evaluation
	
	
	$5,000
	
	$5,000

	Total
	$46,000
	$22,000
	$26,000
	$6,000
	$100,000


Annex 1 - Executive Summary from Jordan’s
First National Communication
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The Hashemite Kingdom of Jordan 

The General Corporation for the Environment Protection
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1.
National Circumstances

The Hashemite Kingdom of Jordan stretches over an area of over 90,000 km2 in the hot and dry region of West Asia. It is an almost land-locked country, bordered by Israel and the West Bank to the west, Syria to the north, Iraq to the east and Saudi Arabia to the southeast. The port of Aqaba in the far south gives Jordan a narrow outlet to the Red Sea. Its eastern part is largely desert; elevations therein range from 300 to 1,500 metres and annual precipitation is less than 50 millimeters. The central region of the country contains the Jordanian highlands (average altitude 900 metres), with rainfalls of up to 600 millimeters in the north. Jordan’s outstanding topographical feature is the great north-south rift, stretching from Lake Tiberias through the Jordan River Valley to the Dead Sea (the lowest point on earth, more than 400 meters below sea level). Jordan has three major rivers: Jordan River and its two principal tributaries, the Yarmouk and the Zarqa rivers. Because of its salinity and other quality problems, surface water is used mainly for irrigation. Drinking water is taken from underground aquifers and King Abdullah Canal.

Jordan, according to mid-1994 statistics, has a population of 4.14 million and a population density of about 42.4 inhabitants per km2. Over 40 per cent of Jordan’s population resides in the Amman area, with the capital, Amman, having over 1.48 million people. In the longer term, Jordan is likely to face severe water shortages, a problem that can be overcome only through increased regional co-operation. Jordan’s most pressing environmental problems are the need to manage more effectively the scarce water resources and cultivable land in order to meet the growing needs of a population which grew at a rate of 3.4% per annum in the decade between 1980 and 1990.

More than 80% of the country is made up of unpopulated desert. Water resources in Jordan depend chiefly on precipitations within the country; exceptions are the Yarmouk River, which is fed mainly by the rain that falls on Syrian territory, and the Azraq aquifer, whose replenishment also depends on precipitations in Syria. The annual average rainfall ranges between 600mm in the northern uplands and less than 50mm in the southern and eastern desert areas. It usually rains between October and May, with heavier precipitations between December and March, when 80% of the annual rain falls.

Table (1)

NATIONAL CIRCUMSTANCES

	Criteria
	1994

	Population (in million ) 
	         4.14

	Area (square kilometres)
	                              90,000

	GDP (1994 million $)
	5900

	GDP per capita (1994 $)
	1450

	Estimated share of the informal sector in the economy in GDP (percentage)
	     5

	Share of industry in GDP (percentage)
	14.5 ( Manufact. + Mining)

	Share of services in GDP ( percentage)
	 57.5

	Share of agriculture in GDP ( percentage)
	  4.5

	Other Sectors
	18.5

	Land area used for agricultural purposes (square kilometres)
	                               500

	Urban population as percentage of total population
	                                 70

	Livestock population
	Cattle                 Goats                    Sheep

58000                852000                182000

	Forest area (square kilometres)
	                              1500

	Population in absolute poverty
	 10 %

	Life expectancy at birth (years)
	M = 67                    F = 69

	Literacy rate 
	85% 


2.
Macro-Economic Performance 

Jordan’s population is made up mainly of lower middle-income class, with, in 1995, an annual per capita income estimated at $1,536. Its economic structure is dominated by trade- and service-related activities, which account for about 57.5% of the GDP, and manufacturing, agriculture, mining and construction activities, which account for the rest. 

Construction has been the driving force during periods of strong economic growth. Workers’ remittances from the neighboring oil-exporting countries and processed mining-based exports are the primary sources of Jordan’s foreign exchange earnings.

At the end of 1988, the Jordanian economy witnessed a sharp decline as a result of huge capital flight from Jordan. This led to the initiation of an economic adjustment programme for the period 1989-1993, disrupted by the Gulf crisis of 1990. The crisis created several problems, including the forced return of around 300,000 expatriates from Kuwait and the Gulf region, the discontinuation of Arab financial assistance and the decrease of exports to neighbouring countries. 

In order to overcome the ensuing difficulties and the economic imbalances, the government initiated the New Economic Adjustment Programme for the period 1992-1998 and the Five-Year  Economic and Social Development Plan for the period 1993- 1997. 

The programme was designed to achieve the following: 


1. 
Reduce chronic imbalances in the balance of payments and in the


government budget.


2.
Achieve fiscal and monetary stability.


3. 
Build a strong foundation for sustained economic growth with stable 
 
prices. 

The programme relies heavily on: 


1.
 The private sector to expand its role and relative importance in the 

  economic development of the country.


2. 
The government to rationalise its resources to achieve sustained 


 economic growth and a stable investment environment. 


3. 
Restructuring of the tax system so as to make it more flexible and 
 

comprehensive.

Fully consistent with the adjustment programme, the five-year plan aims to achieve the following:


- 
Promote financial and monetary stability.


- 
Remove price and production distortions.


- 
Increase domestic savings. 


- 
Promote domestic private investments.


- 
Reduce government budget and balance of payments deficits. 


- 
Promote domestic production.


- 
Reduce income disparities among individuals and regions. 


- 
Train and retrain workers to promote entrepreneurship. 


- 
Create conditions conducive to private investment.


- 
Promote participation in the decision-making process and enhance
    
   
accountability.


- 
Expand employment opportunities and reduce rate of unemployment.


- 
Increase exports of goods and services.


- 
Promote responsible development through safeguarding the 


environment.

When achieving these goals, the plan will have attained sustained economic development through economic restructuring and adaptation of fiscal and monetary policies.

Fiscal policies aim at reducing the budget deficit through reduced expenditures and increased revenues. Thus, the plan aims at restructuring the tax system in order to increase direct taxes, introduce a sales tax to replace the consumption tax, remove subsidies on basic goods, and price government services commensurate to their cost. 

Monetary policies aim at maintaining financial and price stability through increasing foreign reserves to cover at least three months of imports, controlling the growth rate of money supply, in line with the GDP growth rate, deregulating interest rates, establishing depository insurance companies, minimizing the central bank’s supervision of all financial institutions, and floating exchange rates.

Social policies aim at increasing family income and reducing poverty through directing support to lower income groups,  at an equitable distribution of developmental projects in all regions, at reducing the dependency rate through family planning, and at working with the family as the basic building block of the society.

3.
Expenditures on GDP in 1994 

The Jordanian economy fulfilled largely its 1994 objectives, as set out in the Economic Adjustment Programme (1992-1998) and the Economic and Social Development Plan (1993-1997), despite the atmosphere of uncertainty surrounding the signing of the peace process in the region. Available estimates indicate a growth in real GDP almost identical to that of the previous year, 1993, a continued containment of the inflation rate within acceptable limits, and a sustained drop in the unemployment rate. The real GDP growth rate registered during 1994 is largely attributable to the outstanding performance of the transport, communications and manufacturing sectors. 

Several  factors were responsible for the positive developments in the spheres of  economic output, prices and employment during 1994. The most prominent was the continued implementation of procedures and measures designed to eliminate structural imbalances in all sectors of economy with a view to improving their efficiency and enhancing confidence in the investment climate in Jordan. 

Moreover, there was continued implementation of management policies aimed at maintaining fiscal and monetary stability in the country, concomitant with the impact of the private investment boom witnessed by Jordan in 1992 and 1993. 

The GDP at current market prices  registered a growth rate of 9.9% in 1994, while the GNP at current market prices rose by 10.7% in the same year.

According to the results of a population census carried out in late 1994, per capita GDP at current prices rose to $1,450, against $1,418 in 1993. It is worth noting that during 1994, the export sector had a positive contribution to the economic growth, while the impact of fixed capital formation was slightly negative. The improvement in 1994 is attributable to a 6.3% growth in Jordan’s exports of goods and services and a drop in its import of goods and services by 2.6%, as compared to 1993.

Aggregate consumption expenditures in 1994 grew by 6.2% over the 11.6% in 1993, and its relative importance in the GDP fell to 95.5% against 98.8% in 1993. Aggregate investments registered a 4.7% decline in 1994, against a growth of 2.2% in 1993, thus displaying a drop in its relative importance in the GDP, of 4.2% in 1993, to reach 28.6% in 1994.  

4.
Sectoral Performance in 1994 

Sectoral developments in the GDP, against the constant cost factor in 1994, indicate an increase in value in all sectors, except for the household domestic services. The increase varied from 1% in the agriculture and mining and quarrying sectors to 11% in the transport and communications sectors. 

The commodity producing sectors grew collectively in 1994 at a rate of 4.9% against 7.5% and 19.2% in 1993 and 1992 respectively. Consequently, their contribution to the GDP, at constant cost factor, declined by 0.2% below its 1993 level, to reach 37.6% in 1994. 

The decline in the contribution of the commodity producing sectors arose from a marked slowdown in the growth rate of the construction and agriculture sectors in 1994, compared to 1993. These two sectors grew at the rate of 4.1% and 1%, against 12% and 10% in 1993 respectively. Had it not been for this slowdown, the contribution of the commodity producing sectors to the GDP would have clearly improved in view of the accelerated growth in the mining and quarrying, manufacturing, electricity and water sectors. The value of the manufacturing sector rose by 9.3% in 1994, to take a leading role among the commodity producing sectors and helping add to the growth rate of the GDP. Likewise, the mining and quarrying sector managed to achieve a positive growth, following the period of decline experienced since 1990. It registered a real growth rate of 1% against a decline of 2.6% in 1993. The electricity and water sectors achieved the considerable growth rate of 6.4% in 1994, against the 4.1% growth posted in 1993. 

As a result of these developments, the share of the industry sector in the GDP, at constant cost factor, rose by 0.4% in 1994, to reach 15.2%, retaining thereby the highest position among other sectors. By contrast, the relative importance of the agriculture and construction sectors remained constant, while electricity and water sectors maintained their relative importance of 1993.

5.
Balance of Payments:

One of the major objectives of the five-year plan is to eliminate the deficit in the current account of balance of payments by the end of 1997. This is projected to be achieved through the reduction of the balance of trade deficit and an increase of the surplus in the balance of services. Hence, an increase in the exports of trade and services is the key to addressing imbalances and attaining the targeted GDP growth rate.

The export activities reflected outstanding developments in the years 1994 and 1995, in comparison with the previous years. Since 1992, there has been a downwards trend in the current account external deficit percentage relative to the GDP. The improvement achieved with respect to the trade balance was due to an increase in total exports and an unusual decrease in imports. Regarding the current account deficit, it should be mentioned that the ratio of the current account to the GDP in the years 1994 and 1995 was heading towards the targets designated by the five-year plan. The declining trend of this rate will make it possible to achieve positive external savings.

In this regard, the monetary policy was geared towards creating incentives for savings to be effected in Jordanian dinars and enhancing services. Thus, the interest rate on dinar savings was increased.

The growth rate registered in the export sector helped redress the chronic deficit in the balance of trade. That was made possible by the government’s intervention through providing the necessary financing for exports and supporting export projects. The government is also considering further trade liberalization by (a) reducing import restrictions and instating import tariffs; (b) further narrowing the tariff range; (c) phasing out the trade protocols that give privileges to specific countries; (d) streamlining customs administration; and (e) reducing other regulatory constraints and submitting an application to join WTO (World Trade Organization), which requires lowering tariffs. 

Exports of raw materials and intermediate goods took the lead, with 54.9% and 54.7%, in the years 1995 and 1994 respectively. Second in order were exports of consumer goods, which accounted for 38.8% and 41.0% of the exports in 1994 and 1995 respectively. On the other hand, in 1995, imports were kept at almost the same level as in 1994, with minor differences. The rate of import of raw materials and intermediate goods rose from 53.7% in 1994 to 55.1% in 1995, but remained almost constant where consumer goods, parts and accessories were concerned.

Following  are some of  the key policy actions that were adopted in 1995:

· Several amendments to the general sales tax, with a view to improving the tax system efficiency. The main amendments increased the standard rate to 10%, replaced the positive list of services subject to taxation with a negative list of limited exemptions, allowed for voluntary registration of taxpayers and made room for the introduction of a supplementary duty on selected luxury or socially undesirable products in order to protect revenue in the context of the next stage, that of tariff reform. 

· Improvement of the direct taxation system, which included: eliminating tax holidays, limiting tax deductibility to net interest payments, reducing the number of tax rates and the maximum tax rates for both personal and corporate income taxes; rationalizing corporate income tax rates with a view to treating all corporate sectors on an equal footing -- which was done by establishing three flat corporate tax rates of 15% for companies in “encouraged” sectors (mining, industry, hotels and hospitals), 35% for banks and financial institutions and 25% for all other companies -- encouraging capital accumulations by imposing a withholding tax of 10% on distributed profits; and broadening the tax base by reducing and simplifying exemptions and applying uniform, standard deductions to all wage earners.

· Exemption from customs duties of some raw materials used in medical, electrical, paper and textile industries, in addition to final goods pertaining to public safety equipment, vehicles, on which customs duties were reduced to a maximum of 20%, instead of 50%, intermediate goods used in manufacturing transformers for lighting equipment, containers, metal furniture, cellular phones, footwear, marble, pay and cable telephone sets.

It should be noted that a complex customs law is being enacted, through constitutional channels, aimed at simplifying administrative procedures related to the customs department and at expediting customs formalities, particularly those pertaining to customs clearance, goods in transit, free zones and temporary entry.

6.
Greenhouse Gas Emissions, 1994
Greenhouse Gas Emissions (GHGs)/Energy Sector for the year 1994 were calculated using two approaches, viz the Reference Approach and Bottom-up Approach. The results obtained by using the two approaches are nearly the same.  The assumptions made and the results are summarized below, details are discussed in the main report.

Greenhouse Gas Emissions (Reference approach) as carbon dioxide were about 11,967 Gg. Net GHGs emissions during 1994, calculated by using the IPCC Bottom-up methodology (ENPEP and IMPACT modules were used), are summarized in Table 2:

Table (2)

Greenhouse Gas Emissions, 1994

	GHGs 
	Kilo Tonnes

	CO2
	13,390

	CH4
	403.8

	N2O
	0.40


Table (3) 

Initial National Greenhouse Gas Inventory of Anthropogenic Emissions by Sources and Removals by Sinks of all 

Greenhouse Gases not Controlled by Montreal Protocol 

	Greenhouse Gas Source & Sink Categories
	CO2
	CH4
	N2O

	Total (Net) National Emission (Gigagram per year) 
	  11935
	403.9
	0.40

	All Energy 
	  13390
	403.9
	0.40

	1. Fuel Combustion 
	  11689
	   1.6
	0.39

	 Energy & Transformation 
     Industries
	   5306
	    0.1
	0.14

	     Industry
	   1616
	   0.1
	         0

	     Transport
	   2798
	   1.2
	0.08

	     Commercial-Institutional
	     738
	   0.1
	0.15

	     Residential 
	   1231
	   0.1
	0.02

	2. Industrial Processes 1- Cement
	   1701
	        0
	         0

	3. Agriculture
	0
	26.6
	0.01

	    Enteric Fermentation
	0
	23.6
	         0

	    Savanna Burning 
	0
	       0
	         0

	    Others
	0
	 1.4
	         0

	    Burning of Agricultural Residue
	0
	 0.3
	0.01

	    Manure Management 
	0
	 1.3
	         0

	4. Land Use Change & Forestry
	   1455
	 0.1
	         0

	 Changes in Forest & other 
     woody biomass stock
	     249
	       0
	         0

	     Forest & Grassland Conversion
	     374
	       0
	         0

	     On-Site Burning of Forest
	0
	 0.1
	         0

	    Abandonment of Managed Land
	     832
	       0
	         0

	5. Other Sources
	0
	   375.6
	         0

	     Domestic Solid Wastes
	0
	   370.9
	         0

	     Industrial Refuse
	0
	       0.1
	         0

	     Domestic Sewage
	0
	 4.6
	         0


7.
Energy Sector 

Jordan’s consumption of primary energy amounted to 4.15 million TOE in 1994. The transport sector consumed the largest portion of the total, 38.8%, followed by industry, with 22.2%, and household, with 19.0%. In 1995, the demand increased to 4.4 million TOE. Primary energy demand projections are expected to reach  4.8 million TOE in the year 2000 and  6.2 million TOE in 2005, corresponding to an average annual growth rate of  4.6%  during the period 1995-2000 and  5.1% during the period  2000-2005.

Total electricity consumption was 4676 Gwh in 1994, with industry’s consumption ranking first, at 35.1%, followed by the residential sector, 30.4%, water pumping, 17.7%, and others, 16.8%. In 1995, electricity consumption increased to 5201 Gwh. 

Jordan depends heavily on imported oil as its main source of energy. In 1995, crude oil imports amounted to 3.16 million tonnes. Other oil products imported were fuel oil (670,000 tonnes), LPG (75,000 tonnes) and diesel (173,000 tonnes). Total imports were valued at JD 331 million.

New, major developments are either under way or being proposed in the energy sector, which will have considerable impact on its future outlook. These are considered below. 

7.1
Natural Gas:

In 1987, natural gas was discovered at Risha. To date, 29 wells have been drilled in the area; of these, six have produced gas. Current production is estimated at 30 million cubic feet per day. Expansion is currently under way to reach an output of 35 million cubic feet per day by the end of  1996. Over 48 billion cubic feet of natural gas have been harvested so far. The current annual production is about 10 billion cubic feet; it is anticipated that the annual production will reach about 15 bcf in the near future. 

7.2
Oil: 

In 1981, crude oil reserves were discovered in small quantities near Azraq. In 1984, modest reserves were found in Hamzeh field. Today, a small amount of oil is extracted at the Hamzeh oil field and in the Azraq basin, yielding up to 25 barrels per day. 

The government is currently negotiating new concession agreements with foreign companies to explore oil reserves in different parts of the kingdom (northeast area, the Dead Sea region and the eastern part). 

The Jordan Petroleum Refinery Company (JPRC) is the owner of the only refinery in Jordan. It is located in Zarqa, 35 km north of Amman. Its maximum output is 100,000 barrels per day. Historically, Zarqa refinery used to receive all its crude oil needs from Saudi Arabia through the T.A.P. pipeline. In 1984, Jordan started diversifying its sources by importing about 10% of its crude oil needs from Iraq; this quantity reached around 87% in 1990. Since the Gulf war, in 1991, the Saudi supply was stopped and Iraq became the sole source of crude oil and other oil-product imports. 

7.3
Coal: 

There is no coal production, nor is coal used as an energy source in Jordan. 

7.4
Electric Power: 

The total installed capacity is 1121 MW, of which 655 MW are generated by heavy fuel oil fired units, 342 MW by diesel units, 120 MW by natural gas units and 4.3 MW by hydro and wind generators. 

In 1995, total electricity generated was 5201 Gwh. Over the past decade, demand for electricity increased at an average annual growth rate of 9.5%. MEMR projections indicate an expected generation of  7625 Gwh in the year 2000 and 10635 Gwh in the year 2005, corresponding to an average annual growth rate of  6.9% between the years 1995 and 2000 and 6.9% for the period 2000 to 2005. The associated peak demand is expected to be 1200  MW in  the year 2000 and  1520  MW in the year  2005. 

Two new steam  fuel oil fired units at  Aqaba power plant, each with a capacity of 130 MW, are expected to come on line by the end of 1997. Another unit is scheduled to be commissioned in 1999. Additional units will be either gas turbine or combined cycle units, depending on the availability of natural gas.  

8.
Renewable & Indigenous Energy Sources:

Despite significant interest in the development of alternative energy sources, their actual contribution to the energy consumption of the country is rather limited. In 1993, the share provided by solar water heaters (by far the main form of utilization of renewable energy) was between 1.7% and 1.8%; the photovoltaic systems’ share was 0.0016%; hydro power provided only 0.06% of the system; and wind power contributed 0.007%. The development of oil shale, by far the largest indigenous energy resource, is still at the planning stage. 

Jordan enjoys very high average solar radiation; consequently, the potential for utilizing solar  water heaters, the simplest and therefore the first use of solar energy, is great. 

In 1993,  about 26% of the dences were equipped with solar water heaters. An increased utilization of solar water heaters is a realistic and valuable objective, but it needs more support, by providing both a regulatory framework and financial incentives.

8.1
Oil Shale: 

Extensive studies performed by the Natural Resources Authority (NRA) of  Jordan and several foreign associates have identified large reserves of oil shale with relatively thin overburden.  Geological reserves are estimated at about 40 billion tonnes. There are 17 known surface and near surface occurrences of oil shale distributed over an area of about 70 km2  in the E-W direction and about 100 km  in  the  N-S direction. The westernmost deposits are EI Lajun, located 10-15 km east of Karak, and Jurf-El-Darawish, located about 60 km south of EL Lajun. Research work, shale characterization and combustion tests have indicated that utilization of oil shale either for direct combustion or for oil extraction by retorting would be feasible.

8.2
Hydroelectric and Geothermal: 

The potential for hydroelectric power in Jordan is very limited. At present, the only hydroelectric station that generates electricity is the King Talal Dam. In 1993, the total electricity generated at King Talal Dam was 22 Gwh. 

As far as geothermal energy is concerned, a limited number of thermal springs are known; hot water has been found in several boreholes, but the quantity of fluid is usually small and the water temperature is at the lower end of the enthalpy range.

8.3
Wind Power & Biomass: 

The wind atlas of Jordan indicates that large areas in the country have average annual wind speeds in excess of 6 to 6.5 m/s; some, limited, areas have average wind speeds above 7 m/s.

The total potential of wind energy in Jordan has been estimated to be about 100 MW, of which 50 MW could be connected to the grid without changes of any kind. In 1988, a 320-kW pilot wind farm was commissioned at Al-Ebrahemiyeh. The wind farm, owned and operated by NEPCO, consists of four 80 kW wind turbines. The annual electricity generation of the farm is about 645 Mwh. Smaller wind demonstration projects exist in other parts of the country, such as the rural electrification and water pumping project in the village of Jurf-El-Darawish. A project is under way for the construction of a 1.35 MW wind farm in the northern part of the country. The project, the result of cooperation between MEMR and NEPCO, received the support of the German government and uses German wind turbines. 

Little information is available about the current use of biomass. Preliminary studies performed by MEMR indicate that a significant potential exists for biogas production from animal and municipal waste. In 1992, NEPCO started a demonstration project on anaerobic digestion of cow manure at the University of Jordan’s farm in the Jordan Valley. The digester’s size was 16m3 and was designed to power a 1 kW engine. The demonstration project ended in 1993.

9.
Existing and Future Energy Supply Options 

Despite exploration efforts undertaken by the government, Jordan will still rely heavily on imported energy in the foreseen future.

The present situation (importing crude oil and oil products by land trucks from Iraq) is unacceptable by all accounts: economically, environmentally or strategically.

9.1
Existing Supply Options

9.1.1
T .A .P. Line 

Starting with 1960, the year when Zarqa refinery started operations, the T.A.P. line had served as the only source of supply of crude oil from Saudi Arabia to Jordan.

In 1984, Jordan started diversifying its import sources by importing about 10% of its crude oil needs from Iraq.

This percentage grew during the following six years, to reach 87% in 1990.

Since the Gulf war, in 1991, supply from Saudi Arabia stopped and Iraq became the only source of energy import.

Maintenance of the line and associated equipment continued during the pipeline closure period; thus, the pipeline is now deemed operational and capable of supplying Jordan with its crude oil needs of 100 thousand barrels per day, (equal to the current maximum capacity of the Zarqa refinery).  

9.1.2
Aqaba Port 

The Jordan Petroleum Refinery Company initiated a major storage capacity building both at the refinery site, in Zarqa, and in Aqaba; the latter will serve the dual purpose of increasing storage capacity in Jordan and facilitating import of crude oil and oil products by sea.

The project was expected to be completed by mid-1997 and together with the existing oil terminal in the Aqaba Port will constitute a reliable and flexible source of imports.

  9.2
Future Supply Options

9.2.1
Iraq-Jordan Crude Oil Pipeline 

Extensive discussions have been held with Iraq regarding the construction of a pipeline from Iraq to Jordan, to either supply the Zarqa refinery or, at later stages, to supply a new refinery in the Aqaba region. Preliminary studies were done and the project seems to be favored by both sides; nevertheless, political (embargo) and financial constraints are delaying the execution of the project.

 9.2.2
Natural Gas Imports

Taking into consideration Jordan’s geographical location, the extent to which domestic demand for energy is growing and the environmental problems associated with heavy reliance on petroleum products, especially heavy fuel oil, the introduction of natural gas into Jordan’s energy system seems imperative.

Recently, the newly formed National Oil Company (previously the Petroleum Department at the Natural Resources Authority), in its capacity as Risha Gas Field developer, entered into negotiation with international oil companies in order to further develop the Risha field and increase gas production, currently estimated at 30 million cubic feet per day. If successful, Risha field would replace an important quota of heavy fuel oil used for electricity generation with cheap and clean fuel.

Other possible alternative for introducing natural gas in the Jordanian energy system is importing natural gas from (1) Egypt by pipeline and (2) LNG from Qatar (the Enron Qatar LNG terminal project at Aqaba). Discussion is under way with both parties (Egypt, Enron Qatar) to reach an agreement on supplying Jordan with its gas requirements.

Introducing natural gas (especially as a substitute for heavy fuel oil) would significantly reduce emissions both at the local level ( SOx, Particulate ) and globally (CO2).

10.
Energy & Electricity Demand Forecast 

Energy and electricity demand forecast analysis was carried out by using DEMAND Module, the second part of the ENPEP package. Below is a summary of the analysis; details are given in the main report:

· 
In the base year 1994, the total final energy demand was 3.73 million TOE. 
By the year 2023, it is forecasted to increase to around 16 million TOE. The 
average annual growth rate of energy demand during this period (1994-
2023) is 4.9%.

· 
The average annual growth rate of electricity demand during the same 
period 
is 6.1%.

· 
The average annual growth rate of kerosene is 5.6%.

· 
The average annual growth rate of gasoil is 3.2%.

· 
The average annual growth rate of fuel oil is 5.4%, while the average 
annual 
growth rates of gasoline and jet fuel are 4.8% and 2.8% 
respectively.

11.
Steps to Implement UNFCCC 

Developing countries face both challenges and opportunities in reducing their emissions of greenhouse gases (GHGs). Challenges consist in overcoming lack of information about available ways and means to do that, in the fact that national development trends must be maintained and expanded and that training to cope with the new technology must be implemented. Opportunities include the advantage of modernizing production processes, in line with demands for environmental protection, making new business contacts, as a result of investment and participation in international technology transfers, and strengthening domestic business networks, as the infrastructure is developed. Financial assistance can help reduce GHG emissions rapidly in some developing countries that can benefit from the policies of multinational corporations which offer assistance in technology transfer.

Consequently, it is technically feasible to limit GHG emissions. It may be logistically and financially difficult, but it could be achieved with appropriate government and industry attention and financial support. There are special concerns regarding technology transfer to developing countries, including environmental and water safety. The incremental costs of the new technology hinges on the ease of access to technical information, the cost of water and energy, and on whether there are trade restrictions that limit the choice of the new technology.

Jordan’s energy consumption today relies almost solely on combustion of fossil fuels. Furthermore, the country depends heavily on imports of oil for energy from neighboring countries, due to its lack of fossil resources. In 1994, Jordan’s consumption of primary energy amounted to 4.15 million tonnes of oil equivalents (TOE), the transportation sector accounting for the largest share, of 39%, followed by industry, at 22%, and households, at 19%. Electricity generation also accounted for a major share of gaseous emissions. Of a total installed capacity of 1121 MW, only 163 MW run on fuels other than fossil fuel. It is estimated that renewable energy production accounts for about 2% of the total energy consumption in Jordan. Government studies show a growing demand and the average annual growth rate is estimated to reach 4.6% a year between 1995 and 2000. Jordan, therefore, faces major challenges before meeting the goals of the UN Framework Convention on Climate Change (UNFCCC).

Jordan’s contribution to world emissions causing greenhouse effect was minimal, about 0.09 (index per ten million people, UNDP HDR, 1996) in 1989. However, the impact of the greenhouse effect in Jordan is expected to be proportionately much higher. Water is a scarce resource in Jordan, and demands for water are growing both in the agricultural sector, which depends heavily on rainfall as its main source of water, and for domestic use, due to the population growth that reaches rates of approximately 3.5% per annum. Since a rise in global temperatures, due to climate changes, is predicted, the resulting decrease in rainfalls will have a disastrous impact on Jordan.

Steps are already being taken by the national authorities to curb emissions of greenhouse gases. Among them, Jordan’s energy strategy includes plans to increase the utilization of renewable energy to cover 5% of the national energy balance in the year 2000. However, in order to meet the threats and challenges brought by climate changes, Jordan needs international, experienced, assistance to build up its potential and skills properly.

In 1996, the government of Jordan prepared the National Environment Action Plan (NEAP), based on the National Environment Strategy of Jordan (NES), which outlined the measures to be taken in order to safeguard and preserve Jordan’s environment for future generations. Five strategic directions for action were recommended in the NES:

1. Creating a legal framework for environmental management, including the enactment of a comprehensive environment law, and creating a national environment impact assessment mechanism.

2. Strengthening institutions concerned with environment protection and conservation, including a national environment agency, line ministries and NGOs.

3. Expanding Jordan’s protected areas.

4. Raising public awareness, through environmental education programmes, environmental health awareness and the creation of urban natural parks and green spaces.

5. Identifying main areas to be urgently addressed in order to safeguard the environment, e.g., water resources management.

Subsequently, some of the key legal and institutional recommendations of the NES were followed up and, in 1995, a new Environment Protection Law became effective and the General Corporation for Environment Protection (GCEP) was established. The government formulated the National Environment Action Plan in order to rehabilitate past damage, control degradation and prevent future deterioration of the already limited resources base. The plan identified national priorities and provided the impetus for concrete environmental actions. Action was also taken to raise public awareness of the environmental challenges facing Jordan in the near future and in the next century. Some of the priority actions, their goals and objectives, and their preliminary cost estimates are presented below: 

1. Estimating Impact of Climate Changes on the Water Resources of Jordan

Knowing that climate changes affect water resources, major objectives are:

a.
Identifying areas potentially vulnerable.

b.
Designating potential impact.

c.
Identifying future adaptive responses and analysing their 

feasibility as adaptation strategies. 




Action includes investigating the changes of the three major hydrologic regimes of Jordanian catchments under alternative climate scenarios and evaluating the  climate change. The overall cost of this action is estimated at about $0.1 million.

2. Measuring GHGs Emission Factors for all Identified Source-Sectors in Jordan

Here, Jordan’s and the region’s contribution to GHG emissions would be measured for an overall estimated cost of $0.6 million.

3. Building Environmental Management Capacity

The main objective of this action is to strengthen the capacity of GCEP, to facilitate the implementation of NEAP, and to carry out its related environmental management and coordination responsibilities by providing technical and managerial expertise, training and equipment to GCEP. The total cost of this action is estimated at about $1.5 million.

4. Building Capacity to Operate and Maintain Waste Water Treatment Plants 

The main goal of this action is to alleviate Jordan’s water pollution by ensuring optimum waste water treatment and improving effluent quality. The total cost of this action is estimated at around $0.65 million.

5. Building Capacity to Operate and Maintain the Domestic Water Network 

The objective of this action is to alleviate Jordan’s water shortage by ensuring optimum water conveyance and delivery to urban and industrial users, through rehabilitation of domestic water network, and minimizing water leakage and, hence, reducing pumping energy requirements (energy saving). The total cost of this action is estimated at about $17 million.

6. Building Capacity to Operate and Maintain the Irrigation Network 

The main aim of this action is to alleviate Jordan’s water shortage by ensuring optimum water conveyance to irrigation perimeters and farmers and thus reduce the energy needed and minimize water leakage. The overall cost of this action is estimated at around $8 million.

7. Rehabilitation of Waste Water Treatment Plants and Implementation of Waste Water Reuse Programmes 

The specific objectives of this action are to rehabilitate the existing waste water plants and implement on-site and/or off-site waste water reuse programmes. The overall cost of this action is estimated at $34 million.

8. Upgrading Industrial Technologies to Minimize Energy and Water Uses

The specific aim of this action is to provide up-to-date, clean technology to major industries, in line with the recommendations of the industrial audit sponsored by USAID and the COWI consult study. Technologies would ensure pollution control and prevention. The total cost of this action is estimated at about $50 million.

9. Development of a National Land Use Planning and Zoning System 

The main objectives of this action are:

a.
Develop a national land use plan.

b. 
Achieve government’s enactment of a land use and zoning law.

c.
Strengthen the capacity of the government department designated to 
monitor and follow-up the planning/zoning  process.

The overall cost of the action is about $1.0 million.

10. Fighting Forest Fires 

The main objectives of this action are:

a.
Develop a forest fighting emergency unit at the Civil Defence 

Department.

b.
Develop a volunteer fire fighters programme to support the 


Civil Defence Department efforts.

The overall cost of this action is estimated to be about $5.0 million.

11. Preservation of Forest Lands

The main aim of this action is to prohibit the use of Jordan’s remaining forest lands for any other use and to declare forests, like the nature reserves, protected areas.
The cost of this action is estimated at around $1.5 million.
12. Assessment of the Environmental Impact of All Infrastructure Projects

The aim of this action is to ensure that all infrastructure projects that have a negative impact on the environment are identified and modified at the design stage. The overall cost of this action is estimated at $0.5 million, mainly for capacity building and training.
13. Promotion of Public Awareness and NGOs

The objective of this action is to create public pressure groups and empower appropriate NGOs to monitor the environmental effects of industry, agriculture, mining and urban development. The overall cost of this action is around $0.6 million.
14. Range Land Development

The aim of this action is to involve target groups in range land development planning, project design and action implementation. The overall cost of this activity is estimated atabout  $0.5 million.
15. Development of Regulations to Control Urban Industrial Pollution

The specific objective of this action is to set up regulations and standards for industrial and municipal waste treatment, and industrial and vehicular emissions. The overall cost of this activity is estimated at around $1 million.
16. Establishment of an Environment Monitoring System

This action aims at:

a.
Providing line ministries with monitoring facilities.

b.
Regulating industry to provide data on air, wastewater, 


gaseous and dust emissions.

c.
Developing a national data bank for environmental monitoring.

The overall cost of this action is estimated at about $4.0 million.

17. Reduction of Methane Emissions and Utilization of Municipal Waste for Energy in Amman

The aim is to reduce the amount of GHG in Jordan by utilizing methane gas produced from anaerobic conversion of municipal waste in Amman for electricity generation and the production of organic fertilizers.

The project will be funded by  UNDP’s Global Environment Facility at a total cost of $2.5 million, with possible cost sharing, of $1.5 million, by the Danish government.

18. Replacement of Old Vehicles

A law to replace old passenger vehicles with modern cars was passed in 1995. The law exempts the owners of old cars who are willing to replace them with new ones from all taxes, as an incentive. The estimated total number of passenger cars (taxis and point to point service ) in the Kingdom is about 18,196; to date, around 3,700 vehicles were replaced; by the year 2000, the number of cars that will have been replaced is estimated at around 8,000. CO2 reduction is estimated at around  $ 413 tonnes/year. The overall cost of this action is estimated at about $ 68.0 million.

12.
Financial and Technological Needs and Constraints
12.1
Technology Inventory 

In Jordan, as everywhere in the world, almost all economic activities affect emissions. However, some sectors, like energy, industry, transportation, forestry, agriculture and waste management, are generally more climate-relevant than others and deserve special attention with regard to the transfer of environmentally sound technology. On this basis, it is necessary to collect  information from different sources in the country and to prepare an inventory and assessment of the technologies already available prior to considering the transfer/retrofit of the existing technology.

In some sectors, limiting GHG emissions is technically feasible; it is certainly logistically and financially difficult, due to the legal and institutional measures affecting the transfer and operation (adaptation) of the new technologies and the added new investment cost. In order for Jordan to fulfill its obligations under the UNFCCC, financial and technological support (on grant basis) is necessary to ensure technology transfer; for example, building institutional capacity, stablishing/strengthening research centers and funding demonstration projects that mitigate climate changes.

12.2
Improving the Quality of Future Communication Reports

Determining the full implications of the greenhouse gas emissions of an energy system using the IPCC Bottom-up methodology requires examination of every phase of the whole energy chain, from the supply side of the energy system (i.e., resources extraction, refineries, electric power plants) to the demand side (i.e., industrial plants, residential and commercial units). ENPEP and IMPACT modules were used to calculate GHG emissions from the energy sector. During the preparation of the 1994 GHGs inventory, two sources of emission factors were utilized, viz, IPCC guidelines and the generic facility database of IMPACT Module wherever IPCC emission factors did not apply or were not available.

In order to improve the quality of future communication reports, it is necessary to determine local/regional emission factors. Efforts are under way to prepare a project proposal in this respect, to be financed by GEF. The project is divided into three parts: the first covers emissions from energy production and consumption, the second focuses on process and area source emissions, the third is concerned with emissions from agriculture and land use changes. The overall cost of this project is estimated at around $.55 million.

Another project proposal, expected to upgrade future communication reports, is being prepared as well. It is titled “Impact of Climate Changes on Water Resources of Jordan” and the results obtained would identify the areas of potential vulnerability and determine future adaptive responses and adaptation strategies. It would also help evaluate the close relationship between the water resources and the climate changes. The overall cost of this research project is estimated at around $ 0.1 million.

12.3
Technological Constraints

The constraints listed below need to be addressed in order to facilitate adequate adaptation of clean technology to meet UNFCCC obligations:

12.3.1
Environmental technology assessment 

Analysis of the implications of any technology on human health, natural resources and ecosystems is important in order to make informed choices of processes that are compatible with the sustainable development concept. The environment implications of various processes must be known before selecting the new technology: environmental hazards associated with the processes have to be identified, possible social consequences have to be revealed and cleaner production characteristics have to be evaluated.

12.3.2
Lack of information

Small and medium enterprises in Jordan account for a large percentage of economic activities; it is difficult to influence their behavior due to their small size, their isolated nature and, due to their limited infrastructure, their usually limited access to information regarding environmental issues. Therefore, it is vital to create a national information network to raise their awareness and give them the required support to meet the specific new needs.

12.3.3
Commercial transborder for transfer of environmentally sound 
technology

Access to and transfer of patent-protected environmentally sound technologies and economically feasible technologies and know-how could pose problems.

12.3.4
Establishment of incentives for private sector activities that 
advance the transfer of technologies to address climate change 
and its adverse impact
13.
Adaptation Measures and Response Strategies

External financial resources are available to assist Jordan in implementing the following, but not limited to, measures to reduce the GHGs emissions in the economic sectors mentioned below:

13.1
Energy:

13.1.1
Fuel Switching 

Jordan’s energy strategy recommends an increase utilization of renewable energy, to cover 5% of the national energy balance by the year 2000. One biogas demonstration plant at Rusaifeh landfill is being constructed to utilize methane generated in the landfill (7800 m3/day) to produce electricity (1 MW) at an overall cost of $ 2.5 million. According to the “Electricity Generation Expansion Requirements” study, the first oil shale fired power plant may be introduced in the power generation system in the year 2005, with a net capacity of 90 MW. Also, natural gas would be used but only on newly added combined cycle units and not to replace fuel oil in the existing power units. Combined cycle units are expected to enter the system in 2006. The share of fuel oil fired power plants is expected to drop from 65% in 1994 to around 21% in 2023. The government is in the process of negotiating natural gas supplies to the Aqaba area with both Egypt and Qatar. Natural gas from Egypt is expected to be supplied by pipeline, while LNG would be imported from Qatar.

13.1.2
Energy Efficiency

Major industrial establishments (oil refinery, cement producers, phosphate company) initiated measures to increase energy efficiency, reduce energy losses and, hence, reduce greenhouse gas emissions. International technical assistance is very much needed to expedite their efforts in this respect. 

13.1.3
Renewable and Indigenous Energy Sources 

The Renewable Energy Research Center of the Royal Scientific Society installed various solar and wind energy technology systems at Tal Hassan station, 13 km north of Azraq. The objective of this project is to test system components, system optimizing and system monitoring under field conditions. The Royal Scientific Society intends to upgrade this station to a regional training center in the field of renewable energy technologies. International technical assistance is needed to realize a significant increase in the share of renewable energy in the energy supply system.

13.1.4
Restructuring the Domestic Water Network

Restructuring the distribution system would resolve the existing problems of the water supply system. This would rectify the hydraulic problems, would effect a 33% reduction in leakage levels, and provide the means for achieving further reductions.

Restructuring would also provide an efficient energy distribution system and secure a sound basis for future extension to the system.

The immediate benefits of the restructured system, compared to the intermittent supply system, are difficult to estimate. However, a tentative comparison, displayed in Table 4, shows that the restructured system reduces leakage.

Table (4)

Difference in Volume and Cost of Distribution Losses

	
	1
	2
	3 [= 1-2 ]

	
	Existing Distribution Areas
	Restructured Distribution Zones
	Reduction

	Distribution losses : m3/y x 1,000 %
	68,637 

49%
	22,794

23%
	45,843

26%

	Cost [JD/y]
	27,010,983
	8,956,419
	18,054,564


A simulated comparison of both systems yields a 46 million cubic meters/year leakage reduction, valued at 18 million JD/year.

Table 2 shows the difference between electricity consumption and the costs of the existing and restructured distribution systems, if they are equated to a production equivalent to 130 /I/c/d at the 1995 population of 1,556,375. The comparison is based upon applying to the 130 I/c/d production the factors for the kW/cubic meter from the existing and the restructured systems. This gives the respective power requirement for each system and the power difference between the respective systems is priced and shown in the last column of Table 5.

Table (5)

Simulated Comparison Between Electricity Consumption of Existing and Restructured Distribution System 

	A
	B
	C
	D
	E=[D/C]
	F
	G=[F*E]
	H=[H3-H4]
	I

	System
	Operating

Condition
	Volume (m3/y)
	Power (k/w)
	Factor for power utilized [kW/m3]
	*Volume at 130 I/c/d [cm/y]
	Simulated power requirement at 130 I/c/d [kW]
	Power Difference [kW .hr]
	Energy Cost **

(JD/y)

	Existing
	Simulated Continuous year 1995
	177,538,920
	12478
	7.03E-05
	73,849,994
	5190
	45468013
	

	Re-structured
	Year 2000
	166,416,103
	3927
	2.36E-05
	73,849,994
	1743
	15265820
	

	Saving
	
	
	
	
	
	
	
	1,087,279


Notes:
* Using 1995 population of 1,556,375


** Cost per kW/hr taken as $ 0,0507

The energy costs related to pumping are expected to be reduced by 30,202,194 kW hr/year, valued at $1,531,379/year.

On the basis of these projected benefits, the pay back period for the investment is unlikely to exceed 10 years.

If all potential benefits are to be fully exploited, it is necessary to see the restructuring in the wider context of a rehabilitation strategy. Essentially, restructuring will secure immediate savings in leakage and energy consumption. This will implicitly secure a CO2 reduction cost estimated at $706  per tonne.
13.1.5
Public Awareness

The government, in cooperation with the National Electric Power Company and in response to UNFCCC obligations, prepared a public awareness programme focusing on the role to be played by the general public, the consumer, in increasing energy efficiency, reducing energy losses and greenhouse gas emissions, and including energy production, industrial, transport, household, water pumping and agricultural sectors.

The awareness campaign consists of the following:

1.
Distribution of energy  conservation brochures.

2.
TV spots on ways to conserve energy in  all economic sectors.

3.
Electric sector activities on demand side management (DSM) and 

energy 
conservation practices in all sectors.

4.
Interviews with top ranking officials at NEPCO, to introduce the 

awareness campaign to the general public.

13.2
Transport:
13.2.1
Improving Vehicle Fuel Efficiency

In 1995, the government passed a law which encourages taxi owners to  replace their cars with modern cars by exempting the purchase of a new taxi from all taxis and duties. To date, a total of 3,700 old taxis were replaced. By the year 2000 the total number of taxis to be replaced is expected to reach around 8,000.

13.2.2
Traffic Congestion Reduction 

The Greater Amman Municipality has completed several projects (construction of bridges and tunnels) and has computerized traffic lights at certain locations with high traffic during rush hours. This has considerably reduced congestion on the roads, minimized time spent in traffic and, consequently, reduced energy use per passenger-seat-kilometer.

13.2.3
Public Transport

The government recognizes the need for a major upgrading of the road transport system and for additional links to serve the evolving regional market. Several important projects are planned, but in view of their high overall cost, the government plans to seek a mix of private donors to supplement its own contribution.

While repairs and construction of most new links in the road system is a public sector responsibility, the government plans to shift funding for the maintenance of the road system to road users, through road tolls that will be subsequently channeled through a fund dedicated to road maintenance.

The rapid construction of the Shidiya rail line is absolutely important for the future of the railway sector. The government is considering private financing as part of a concession agreement for private operation and maintenance of rail services on this line.

Other priority investment projects in the transportation sector include a restructuring of the public transport and the development of a light-rail system. The planned expansion and development of Aqaba Port, vital to Jordan’s export-led development strategy, includes the construction of new jetties for passengers, industrial usage and special cargo handling. Likewise, planned expansion and upgrading of the Queen Alia International Airport should play an important role in facilitating the arrival of tourists. The government envisions that a substantial part of this planned development will be financed by the domestic and foreign private sector. Developing Aqaba International Airport is also under consideration, with private sector participation.

The light  rail system project includes construction of a 42-km light rail system (LRS) in the greater Amman and Zarqa areas, supply of the required rolling stoke, and the operation management of the system. The project was divided into three stages: L1, L2, and L3.

The construction cost of the project will be about $65 million. Betweeen 20 and 53 rail cars will have to be purchased; the cost of each estimated at about $1.8 million.

A feasibility study was prepared by Austria Rail Engineering in 1996 based on a public transport survey and on public transport figures provided by the Ministry of Public Work and Housing. Accurate and up-to-date data was provided for simulating future passenger traffic within the project area.

The total population of Jordan, according to the Population and Housing Census of 1994, is 4.1 million; about 38% of the total population lives in the Amman governorate (1.57 million). Adding the figure of the adjoining Zarqa Governorate (0.65 million ), it will result that 53% of the Jordanian population will be affected by the new public transport  system.

Improving efficiency is also one of the important goals in the development plans of Jordan. The government is considering introduction of double-deck buses in the Greater Amman area and other municipalities to reduce fuel consumption and GHG emissions while securing a more efficient public transport system. The government is also restructuring public institutions that deal with transportation with a view to improving their efficiency and gradually eliminating subsidies, recovering costs and adopting commercial performance criteria. 

Improvement-oriented investment will continue to be crucial to the process of upgrading efficiency and quality of service. Since transportation and cost distribution account for a substantial share of the cost of delivered goods, the transport sector itself has to be competitive, to economize on the use of scarce resources, and to increase market-oriented activities with a view to encouraging regional and rural development and enhancing competition. In short, investment in upgrading the transport sector is necessary withing the overall effort to develop the economy and to maintain Jordan’s key position as a transit country.

13.3
Industry

1) Jordan’s energy-related pollution problem stems from the refinery. It is the location where crude oil can be processed and purified to improve its performance and reduce emissions during its subsequent use in all downstream sub-sectors. Furthermore, with appropriate investment in modern processes, the refinery’s own contribution to local emissions could be very substantially reduced. Detailed studies undertaken by government, in cooperation with the refinery, showed that immediate investment is required for the following reasons:

· Expansion to meet increasing demand for its products.

· Improved product quality.

· Reduced refinery emissions.

Table 6 indicates the size of investment required for the different refinery processes.

Table (6)

Investment Levels

	Required Investment
	US$ Million

	Distillation capacity *

	80 - 140

	Sulfur recovery plant
	5-10.0

	Merox upgrade
	1.0

	Continuous catalytic      reformer - i.e. platformer
	85.0

	Hydro desulphurisation for diesel
	50-60

	Modern fluid catalytic cracker
	200

	Isomerisation unit
	30.0

	Alkylation unit
	30.0

	Hydrocracking
	100.0

	Gasification**

	225.0



Note* atm. and atm. + vacuum distn


Note** approx. for 350 MW equivalent capacity 

2) Increasing energy efficiency and reducing energy losses and greenhouse gas emissions in large industrial establishment in Jordan depends on the availability of external financial and technical aid as an incentive for minimizing GHG emissions in a cost-effective manner.

3) Small and medium industrial establishments account for a large percentage of the industry sector. Therefore, it is vital to seek international technical assistance to determine ways to reduce GHG emissions in a cost-effective manner.

13.4
Agriculture 

1) There are ongoing research and development programmes aimed at attaining sustainable agriculture.

2) Forest management practices, including afforestation and reafforestation policies, that expand carbon storage in the forest ecosystem, including soils, were adopted.

3)  Afforestation and desertification control is an ongoing activity.

4)  Green spaces in urban areas continue to be developed.

13.5
Waste Management
Steps were taken to reduce emissions of methane through recovery and use.
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