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iE.XECUTIVE SUMMARY 

Jordan imports nearly all of the energy it uses, with the industrial and power generating
sectors aIcCoLnting for over 40 l)ercent of the country s energy consumption. To 
determine the potential for energy coniservation, audits of large enterprises were carried 
out in 1985-1986 as part of a World Bank Project, and the Industrial Energy
Department of the Ministry of Energy and Mineral Resources (MEMR) hds begun a 
program of audits of mediunm and smalll enterprises. Results from the audits performed
to date suggest that 4-5 percent of national oil consumption could be saved in the
industrial sector, equivalent to about 150,000 tonnes of fuel oil or about U.S. $20
 
million per year.
 

The promotion of energv efficiencv throughout the industrial sector can therefore result 
in significant benefits to Jordan. The NI'NIIZ requested technical assistance through
the U.S. Agency for International Development (USAID) mission in Amman to
develop and implement an industrial energy conservation plan. With the support of tle 
Office of Energv within USAID's Bureau for Science and Technology (S&T/EY),

funding for a diagnostic studv was provided under the Energy Conservation Services
 
Program (ECSP). A brief mission was therefore undertaken by Mr. B.G. Tunnah of
 
RCG/Hagler, Bailly from January 9 to 17, 
 1988, 	with the following objectives: 

(1) 	 To review activities to date and assess the potential for energy savings in
 
Jordanian industry
 

(2) 	 To identify the main barriers to energy efficiency that must be addressed by
 
the MEMR
 

(3) 	 To develop recommendations for an energy conservation plan 

(4) 	 To identify priorities for ECSP involvement, including possible budgets for
 
technical assistance.
 

Discussions were held with representatives of the government, banks, private-sector
industrial enterprises, Chambers of Tratde and Industry, the University of Jordan and 
USAID. The main prohlems to be addressed are believed to be the following: 

(1) 	 Lack of awareness of the potential benefits of energy efficiency 

(2) 	 Inability to define energy-related problems at the plant level in engineering
 
and cost terms
 

(3) 	 Inability to evaluate technical options and to present the financial case for
 
investment
 

RCG/Ilaglcr, Bailly, Inc. 
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EXECUTIVE SUMMARY 2 

(4) Difficulties with implenentation of coriservation projects 

(5) Lack 	of private-sector consultancy support 

(6) Lack ofLnergy accounting in enterprises 

(7) Lack 	of funds for conservation investments 

An energy 	efficiency program must therefore address these issues. A long-term
program is recommended based on the elements of pricing (already the subject of an
ongoing project),' information, advice and technical assistance, incentives and, to a 
significantly lesser extent, regulations. 

A p~rogram 	 h)r iproving energy efficiency through Jordanian industry fits well in the 
context of the IjS.\l D Mission policy, whose objectives include 2 improving I roductivity

and increasing privtte-sectolr involvement Ini
the support of manufactu rng industries.
 
The program described In this report recognizes the potential for substantial private
sector involveie lit in energy conservation, and emphasizes the short-term need to

improve the capahi I[ties of local firms to assist indtistry in the more efficient use of
 
energy resources. The program also recognizes the role of the existing Industrial

Energy Department (II-D) of the MEMR as a catalyst to stimulate energy efficiency

working primal ily through private sector firms -- by coordinating training proorams and

commissioning local firms to conduct audits, prepare promotional materials, and
provide specit'ic productivity improvement services such as a combustion testing service
for indtIstrv. The present role of the IED/MEMR, which entails undertaking audits for

factories and helping implement efficiency measires, would be modified Under the
 
proposed program to promote general energy awareness and support the developmentof a strong 	local capability to serve Jordanian industy. The IED/MEMR will continue 
to be deeply involved in energy efficiency through the monitoring of energy
consumption trends and through the promotion of government policies supportive of 
the rational use of energy. 

An action plan in support of an energy conservation program is detailed in this report.
The activities are divided into five tasks: 

Task 1: 	Carry out capability and needs assessments, primarily an appraisal of 
private-sector capabilitie 

Task 2: 	 Conduct promotional activities, including development of promotional
materials and "awareness" seminars for plant owners, with a major role 
played by local firms 

This project is heing undertaken by the Meta Systems Division of RCG/Hagler, Bailly with AID
 
funding.
 

2 Jordan Action Plan, March 1988 (USAID Mission, Amman) 
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3 EXECUTIVE SUMMARY 

Task 3: Carry out training, especially of engineers from private-sector consulting 
fir s 

Task 4: 	 Provide iniormation, advice, and technical assistances, including a pilot
 
program of combustiot, testing services, primarily through private sector
 
firms
 

Task 5: 	 Sttdv inceittives and re at (Ils, inl Iding a series of special studies_CI 
contracted to local fiors 1ad nniversity departments. 

Detailed proposals for each activity are iven in the main text. Promotional materials 
are listed, for exaniple, aid a inber of train ig courses arc proposed for a wide range
of audiences. A series of special projects is proposed to study possible incentives and
 
regulations.
 

A time table is proposed for the remairnder of'1988, during which technical assistance 
would be provided throuen the IFCSP. A corresponding budget estimate is provided. 

Tlhe results 	of tile proposed progranil sl Id be: 

(1) A significant transfer of knowledge and experience about industrial energy

efticiencv to the private sector in Jordan, througlh the local consulting

engineering firms and the industrial enterprises themselves
 

(2) 	 A better undcrstandiii of tile benefits and ftrther potential for energy

savings, providing a basis for considering future funding of a longer term and
 
broader enerv d cnaid mriaee int activitv
 

(3) 	 Eniancement of the capmhility of the IID/NlEIIR to promote energy
 
awareness, to monitor energy efficiercy, and to develop policy initiatives
 
that Will stimulate further g,!is in productivitv.
 

We believe that the proposed program will serve as a testing ground for assistance to 
the growing private sector in Jordan, and that the lessons learned in 1988 could provide 
a solid groundwork for expanded activities in 1989 and beyond. The energy-related
service industry should be an ideal suhsector to dernonstrate the benefits that can be 
achieved through cooperation between the A!M %ission, the government, and private
sector entrepreneurs. The potential benefits io Jordan from increasing industrial 
energy efficiency are significant, afid we believe that the proposed program will be able 
to capitalize on the evident enthusiasm for energy efficiency that exists inmany
enterprises and institutions. 

RCG/Hagler, Bailly,Inc. 



1 BACKGROUND 

Jordan is at present almost entirely dependent on imported energy, mainly in the form
of crude oil and petroleum prod tcS. Although world oil prices have falien in recent 
years, the share of oil imp)rts ye nuMnns aru111.d 10 percent of total imports. The
industrial and power gene rat iIng' sectors account for over 40 percent of national energy
consumption of commercial fuels. niustrial ene rev use is therefore an important area 
for promoting i1mprovemeits in efticieicy. 

Various activities relitilrg to erergv efTiciencV have been undertaken in recent years.
Of particular relevance was a series of energy audits carried out in industrial plants with
tie assistance Of Bechtel is part of a \\Vorld Bank project in 1985-1986. These audits
covered 14 large plants thait represented the 10 largest suhsectors of energy use -

petroleum refinil , fertilize rs, steel, cement, phosphates, potash extracti;n, glass,ceramics, bricks, ;tid power geerieration. The eiergv conservation menst res 
recommended is a re stl t of tile aLrdits Woild reduce Joran's oil consumption by 3 
percent and have an average pavback of 5 of' less than 3 years. In general, the Bechtel
study concluded thait the lar-e pla its were reaso)nably efficient in energy terms and that 
most operated with "lecific erie rgv cr) su lIPions close to international standards. 

While Jordan's itdustrial sector is dniirited by a few major companies in the 
sr ibsectfr-s irdicat e' I. iee a I:rree ntimber of Sniall and maediuni-sized enterprises in 
other suhbsecto rs. 'here are almost 1,50() enterprises employing 5 to 25 employees,
iiiostlV in the o'o() anfactirirg, ninilie an1d (jiarr'ing, flrniture and wood products.0d 
rrineral proClIcts. 1iichiine r,, and clo thfing srihsectors (see Exhibit 1). 

The en "rgy efficiency of' small- and nedium-sized enterprises has not been studied to 
any great extent to date, although the Indusrrial Erergy Department of the Ministry of
Energy and \Iineral Resources (ILI)/IINIR) has made a start by conducting audits in
19 establishments. The potential for savins indicated in tie IED/MEMR audits 
ranges from 7 percent to 30 percent, as shown in Exhibit 2. Paybacks under 1year are 
the rule, not the except ion. The niieasrr res proposed as a result of the audits include: 

(1) Improved operating :rid miia intenr1ice tech niqueCs 

(2) Better hiousekeepirg 

(3) Better energy monitoring anc managenient 

(4) Heat recovery fromi flue gases and process streams 

(5) Improved process control arid conil)Istion control 

(6) Hearv fuel oil preheatirig 

RCG/Hlagcr, Biaiily, Inc. 



Exhibit 1
 

Distribution of Enterprises, 1984
 

Industry Type 

Mining and quarrying 

Food manufacturing 

Beverages 

Cigarettes and tobacco 
Textiles 
Clothing 
Leathe; k leather products 
Footwear 
Furniture & wood products 
Paper & pipe r products 
Printing & lpublisthing 
Chemicals & chemical products 
Petroleum refininig 
Rubber & rubber products 
Plastic & plastic products 
Non-metallic mineral products 
Basic metal products 
Non-el2ctrical machinery 
Electrical machinery 
Transport e(luipment 
Miscellaneous 
Energy electrical products 
Industrial services 

TOTAL 

0-5 5-25 25+
 
Employees Employees Employees Total 

28 130 3 161
 

412 279 35 726
 
0 5 11 16

0 3 1 4
 

72 37 9 117
 
611 107 10 728
 
25 4. 2 31
 
75 22 
 4 101
 

967 121 12 1,100
 
1 9 
 6 16
 

43 49 8 100
 
5 32 24 (1
 
0 0 1 1
 
4 0 0 4
 
4 28 22 54
 

600 223 
 25 648
 
7 14 9 30
 

1,045 188 27 1,260
 
4 6 2 12
 
0 3 1 4
 
7 0 0 7
 
0 0 3 3
 

2,937 209 
 3 3,149 

6,847 1,469 217 8,533 

Source: Industrial Census 1984, Department of Statistics, Amman. 



Exhibit 2 

Summary of Potential Energy Savings
 
In Small- & Medium- Sized Industries
 

Plant 	 0i (D/YR) %Savin Period (YR) 

1. 	 General Plastics Industry 3,000 4,000 20.0% < 1 

2. 	 Arab Pharm Manu. Co: 
A. Salalem factory 	 3,000 4,000 20.0% <1 
B. Buhcria factory 	 15,000 10,000 11.0% 1.5 

3. 	 United lIndust. Batteries factory 7,000 10,000 9.0% <1 

4. 	 Jordan Pipes Manufact. 20,000 25,000 30.0% <1 

5. 	 Jordan Sewing & Netting Ind. 20,000 25,000 11%.0 <1 

6. 	 MNoh'nmad Asad Polystyrenc
 
factory 10,000 24,000 30.0% <1
 

7. 	 Modern loour Mills
 
& NIacaroi Factorics 3,000 8,000 7.0% 
 <1 

8. 	 Yeast Manuf. lndu;t. 4,000 11,000 15.0% <1 

9. 	 Rafia Ind. (Plastic Bags) 450 2,600 7.0% <1 

10. 	 Jordan Rock Wool 3,500 12,600 25.0% <1 

11. 	 Jordan Ice & Aerated 
Water Co. 	 2,500 19,8Cl 9.0% <1 

12. 	 ICA 6,000 23,000 17.5% < 1 

13. 	 National Indust. (paper) 5,000 26,000 12.0% <1 

14. 	 Jordan Wood Manu.
 
& Production Co. 7000 1J16000 34_0. <1
 

102,50 200 15.0% 	 <1 

In addition, audits were performed at the Arab Center for Pharmaceutical. and Chemicals, Universal 
Chemical Industries, Steel Mesh Industrial Co., Jordan Siper Paint Co., and Jordan Carbon Co; no 
conservation measures wcre identified. The Jordan Wood Manufacturing and Production Co. is now shut 
(lown; data for this plant are not included in t , als. 

Source: 	 Industrial Energy Department, MEMR, January 1988. 



1.4 BACKGROUND 


(7) Substitution of hcavy fuel oil for diesel fuel 

(8) Improved lighting systems 

(9) Improved thermal insulatron 

(10) Mi nor process mod ifi,'2tions. 

The potential savings through broad application of these types of measures in small
and medium-sized enterpries throughout the industrial sector are estimated to be in
the region of 4-5 percent of national oil consumption, amounting to 150,000 tonnes fuel 
oil per year and valLed at abOUt U S.S20 million per year. 

In view of these sig1nificait potemnial be nefits to Jordan, the MEMR requested technical 
assistance througTh USAIID Amman to deve lo1, ind implement an industrial energy
conservation plan. This 	assistance was to be pIovided under the Energy Conservation 
Services Program (LSCSP). A brief mission was undertaken by Mr. B. G. Tunnah of 
RCG/I lager, I ailiv froni 311a1.1arv () to 17, 1988, with the following objectives: 

(1) 	 To review "ctiviies to (lte and confirm the potential for energy savings in 
Jordanian industry 

(2) 	 To identify the main barriers to energy efficiency that must be addressed by 
any conservation program 

(3) 	 To develop specific recommendations for such a program 

(4) 	 To identify priorities for ECSP involvement and corresponding budgets for 
technical assista nce. 

Discussions were held in and around Amman, with the emphasis on the problems of 
small and medium-sized enterprises and op how these firms might be encouraged to 
become more energy efficient. The following people were met and all provided useful 
ideas and opinions that are incorporated in this report: 

Rashad Aburas 	 Director, Industrial Energy Dept., MEMR 

Ali Anani 	 NIMana ge, Renewable Energy Dept., MEMR 

Yasin Shahzada 	 Assistant Director, Amman Chamber of Industry 

Rafik Omar 	 Director, Research and Information, Amman Chamber of 
Trade 

Tayseer Wahbeh Manager, Technical Dept., Industrial Development B.nk 

Muqbel Rashid Head, Technical Division, Industrial Developm,-mt Bank 

RCG/Ilagler, Flailly, Inc. 



1.5 BACKGROUND 


Samar Rasas Amman C'hanmher of Industry (Industrial Products Exhibition) 

Hani Khammash Technical Assistant to Managing Director, Jordan 
Cement IIndustries2 

Amal Abboushi Asst. Refinery Ma nager, Jordan Petroleum Co. Ltd. 

Abdel-Karim Alawin Process lngineer, Jordan Petroleum Co. Ltd. 

Abdul Kharimn Process IManager, Jordan Petroleum Co. Ltd. 

Hazem Asfour Plant lanager, Jordan Rock Wool Ind. Co. Ltd. 

Munir Zeine Jordan Ice and Aerated Water Co. Ltd. 

Salah Saved Chairman, he micad Engi neering Faculty, the 
University f .Jordan 

Lvle Weiss Engineering Dept., USAID Mission, Amman 

Farid Salahi Engineering Dept., USAID Mission, Amman 

Mark Kraczkiewicz Regional -cLonomist, USAI D 

Richard Rousseau Project Officer, lSA Il) 

In addition to this background, the rCl)ort consists of five sections. Section 2 examines 
the main problem areas that a,-e restricting improvements in energy efficiency in the
industrial sector, and Section 3 provides specific recommendations for a conservation 
program to address these problems. The program emphasizes the private sector's 
potential role in providing services to help industrial enterprises improve their energy
efficiency. In Section 4, technical assistance activities are defined for the next 12 
months, ald corresponding budget estimates provided in Section 5 for various elements 
of the program. 

RCG/I lagler, Bailly, Inc. 



2 BARRIERS TO ENERGY CONSERVATION 

In the manufacturing industry in most countries, a gap exists between the energy that is
saved and the potential for savings that appears to be technically possible and
financially justiflied. For examl)le, a studyCcompleted about 5 years ago in England'
examined the actions o"\ari(us plants and compared the-m with their potential savings.
\/ery fewv of the plaits hid imnplemlented the full vairiety of possible energy saving
measures: half tihe firms illthe samaple had achieved less than 50 percent of their
potential savingws. Of tihe many possihle barrieis to inplement:tion of energy efficiency 
measures, tie most ipiu)ortlnt were o()und to be: 

(1) A lack of knowledge of what is technically possible 

(2) Poor managenent attitudle to energy comservation Lind the lack of effective 
energy repO1rang svstenis 

(3) Inaccurate or inlappropriate capital investment evaluation methods. 

In the discussions) withl representatives of a wide range of Jordanian industrial
enterprises and other oirganizations, these barriers were again evident. A number of
other problems, which are perhaps less evident in the developed countries of Europe
and the United Stltes but are important in Jordan, were also identified and are 
described below. 

Of course, in rw industrial enterprises in Jordan (and in many other countries) are
stuffering from ntluderutlilization of l)lant capacity, lack of sales, and lack of profits.
inl the best managed plants, energy efficiency will deteriorate significantly when 

Even 

throughputs are reduced. At times of low utilization and low profits, it is thus especially
iniplortant that every effort be made to reduce energy wastage and save money. When
sales are down, savings in energy bills translate into a distinct competitive advantage for 
the factory concerned. 

LACK OF AWARENESS OF POTENTIAL BENEFITS 

The lack of awareness of the potential benefits was the problem most mentioned during
discussions. It appears that senior factory managers and factory owners are frequently
unaware of the substantial benefits to profitability that energy efficiency can bring.
Energy is a major element of manufacturing costs in many industries, ranging as high as
35 percent for enery-intensie industries such as cement, brick-making and steel, 

"Energy 'Conscrvation Investment in Industry; An Appraisal of the Opportunities and Barriers", 
Energy Paper No. 50, U.K. Dept. of Energy, HMSO, London, 1982. 

RC.G/I lagler, idily, Inc. 



2.2 BARRIERS TO ENiERGY CONSERVATION 

depending on local conditions. For many factories, energy is thus a cost that can be 
significantly controlled by management. 

Improvements in the efficiency with which energy is used in the manufacturing industry 
can be translated directly into increased profits. Many of the measures that need to be 
acopted to increase profits cost little or nothing to implement. Furthermore, plants can 
often save over 30 percent of their energy bill by implementing only those measures 
with a paybacl of less than 2 years. During the discussions in Jordan, the example was 
quoted of one factory whose electricity bill was reduced by almost 50 percent by
installing low-cost power factor correction equipment and by monitoring electrical load 
more carefully during(peak periods. Foc several years, it appears the factory had been 
paying sulbstantial peak load and power factor penalties without realizing it. It is quite
likely that many other factories are failing to adopt even the simplest "housekeeping" 
measures to cut their energy costs. 

To raise the level of awareness of energy conservation as a means to increase profits
and thus boost the Competitive position of an enterprise, we believe it is essential to 
start at the top. Factory owners and senior managers mult be provided with informa
tion on tile tNpical levels of energy expenditure in their subsectors and should be 
encouraged to check how their factory compares. They also need informaion on how
 
energy efficiency inight he improved at their factory.
 

Energy Inanagemcnrt is a relativet! new nianageinent function and it is most important
that the decision makers in Jordanian industry understand that energy can be managed 
as efficiently as such re'sources as labor, raw materials, and finance. 

INABILITY TO I)EFINE PROI;LEMS 

Partly through lack of awareness of the potential benefits of energy efficiency, there 
appears to be an inability in small and medium-sized enterprises to define energy
related problems and to identify specific areas where savings can be made. During the 
in-country visit, we noticed several examples of energy being wasted, situations that 
would have been identified by anyone carrying out a simple energy audit. Having
realized there is an energy-related problem, it is of course essential for a manager or 
engineer to be able to define the problem in technical, quantified terms; a lack of 
expo rienced engineering personnel in the typical small enterprise is apparently a serious 
barr'er to improvements, especially in the absence of outside help. 

INABILITY TO EVALUATE TECHNICAL OPIIONS AND PRESENT FINANCIAL 
CASE 

As we have indicated, no-cost/low-cost h'tusekeeping measur,:s are frequently ignored.
Where capital investment may be involved, small- and medium-sized enterprises tend to 
lack the technical skills needed to examine the range of options for improving energy 

RCG/llagler, lbilly, Inc. 



2.3 BARRIERS TO ENERGY CONSERVATION 

efficiency and select the most cost-effective solution for a specific situation. Equally
importaint is the financial evaluation of potential conservation investments. If a plant 
owner cannot be convinced that an investment is financially attracti-,e, he clearly will 
not invest his money. A comprChCnsivc technical discussion is unlikely to be convincing 
to an entreprencur r' nning a small business. 

Engineers must be trained to present the case for energy efficiency in financial terms,
inciuding an apprLal of anv risk factors involved. Too many engineers fail to 
recognize that energvx management is Is much about communication a- calculation, and 
too many have insu fficient experience in financial matters. To achiev. bood results, an 
engineer should have a ba.ic iuderstanding of the financial situation in hi, company; he 
must be able to relate his conservation ideas to tthe contribution they might make to 
company profits. 

Energy efficierncv has to be "sold" to senior managenent and plant owners in terms they
can11 understand. \ nationaal program to prmmiote energy conservation nLst address this 
problem through traininh courses that help engineers present the case for conservation 
in a manner most likely to convince decision makers to invest. 

I)IFFICULTI ES WITt I MILENENTATION OF CONSERVATION PROJECTS 

When a decision is made to invest in energy efficiency, it becomes the responsibility of 
someone in the plant, u1sually an engineer, to carry out the implementation phase.

Experience in project implementation appears to be lacking, and there is also a lack of
 
outside consult in' engineering capability to hell ) the plants at the implementation stage.
We were told by the oil refinery management that they are often approached by small 
firms for technical assistance to c:trry out improvements to their utility or process 
systems. Several examples were quoted of help being given on cooling water and boiler 
water treatment problems because the small firm had no experienced engineers of its 
own and was unable to find suitable local consulting firms to assist. 

We w re also told that manufacturers representatives in Jordan are often not 
competent to offer proper technical assistance when needed, but rather a're nrerely
salesmen. We were told of one case in which a factory wished to insulate its 
refrigeration system. Insulation for a cold system must obviously be capable of 
operating effectively at low temperatures at which atmospheric water vapor could 
condense. Insulation must therefore be resistant to water ingress as well as being
effecti,,e as a thermal insulator. To date, four local suppliers have claimed to have the 
right product; four times, the insulation has failed after a few months and the plant is 
again looking for the proper materials. 

RCG/Ilagler, Bailly, Inc. 



2.4 BARRIERS TO ENERGY CONSERVATION 

LACK OF OUTSIDE CONSUU TANCY SUPORT 

L~ick of awareness and inaliiity to define and solve problems are made all the more
scrious because of a n)ticeable ick of local consulting engineer support in Jordan, We 
were told on -;everal occasions that a plant manager who believes he has an energy
related problem cannot readily turn Co local firms for advice and technical assistance.
Apparently, local consulting engineering firms themselves lack experienced engineers
capable of diagnosing and rectifying problems related to industrial processing. We 
were told that many Jordanian consulting firms offering technical and engineering
services are quite proficient at handling matters concerning buildings (e.g., central
heating systems, electrical wiring, air conditioning, lighting) b'a that services concerning
industry and energy matters on a larger scale are very difficuli to obtain. 

In fact, we helieve that this situation presents an excellent opportunity to enhance the
capability of the private sector to help local industry improve energy efficiency. Many
of the basic trir e,-.cculation procedures, and design nethods used in industrialenergy ei'fciencv work are conflmon to those used for builigs-related projects. Special
training coi.irses for engineers and ex!)osiure to energy efficiency work in industrial
plants will address the lack of suL)port to local industry. By improving the ability of 
constIlting engin eering firms to provide the relevant services and by stimulating an
increased awareness of the potential benefits of energi' efficiency in industrial plants,
the proposed pro(.,iam can create business opportunities for the private sector and thus 
generate additional enlol-yment for technicians, graduate engineers, and managers. 

Unfort Li natlV, there was insufficient time during the mission in Januar to visit local
consultintZ firms and discuss industrial sector problems with them. The initial stage ofthe proposed program therefore includes a thorough evaluation of existing capabilities

and the requirements for upgradin:g them.
 

LACK OF ENERGY ACCOUNTI4G IN ENTERPRISES 

One reason for a lack of awareness of the significance of energy as a production cost 
may be the failure of bookkeeping in siall- and medium-sized enterprises to identify
energy consumption as a separate "line item." Energy is viewed as just another cost or
overhead that has to be paid at the end of the month. In one meeting in Amman, the
suggestion was made that owners are often totally ignorant of the proportion of
manufacturing costs represented by energy in their factory. It was also said that owners 
are often unwilling to give factory employees any information about costs or other
financial natters. One of our site visits supported this contention, because the plant
man.'ger was unable to produce any cost or consumption data for fuels. The
information was kept by the accounting department at the head office in Amman. A
plant manager cannot be responsible for controlling energy costs if he is ignorant of 
what those costs actually are. 

RCG/lHaglcr, Bailly, Inc. 



2.5 BARRIERS TO ENERGY CONSERVATION 

Without proper accounting for energy and distribution of cost information to managers
in an enterprise, effective energy management is impossible. Much useful work can be
done to promote the collection and analysis of routine energy consumption data in 
plants as a necessary precursor to improvements in energy efficiency. 

LACK OF FUJNI)S FOR CONSERVATION INVESTMENTS 

Leaving aside the fact that many conservation measures require little or no capital
investment but merely gc')d management of processing activities, there appears to be a
problem in finding funds for investment in energy conservation measures. For any
given factory, it may weil be that the case for investment has not been made 
convincingly or iLmav be that the factory does indeed lack financial resources. 

As part of the mission in January, a discussion was held with the Industrial 
Developnent 3:ink. The Bank operates an active "Small Scale Industries and 
landicrafts Ft, ml," which approved 404 loans totaling JD 1.239 million in 1986 (an 
average of J LD 3,(h,8. or :ypproximatelV U.S.$9,200). Data in the Bank's 1986 Annual 
Report show the loains were in a variety of subsectors: 

Subsector 
No. of 
Loans 

Total 
JD 

JD per 
Loan 

1ox:d Products 
Maintenance (Cars and Others) 
Metal Works 
Garments and Knitting 
Carpentry 
Building M,aterials 
Printing and Photography 
Leather Products 
Others 

86 
66 
63 
48 
49 
47 
21 
5 

19 

291.400 
202,300 
199,200 
140,700 
137,100 
122,000 
74,700 
14,500 
57,400 

3,388 
3,065 
3,162 
2,931 
2,798 
2,596 
3,557 
2,900 
3,021 

Total 404 1,239,300 3,068 (average) 

These data show that the Bank is quite accustomed to providing relatively small loans 
to erterprises. Although there was no record of an application being made for an 
er, !.gy-related project, such an application would be considered on the same basis as all 
othcr loan applications from industrial nterprises. 

The typical interest rate for loans from the lndu:;trial Development Bank is about 9 
percent, with repayment terms agreed with the borrower, taking into account his ability
to repay. In other words, the Bank is willing to consider loan applicaticns for energy
conservation projects, and repayment loans could, in principle, be made from the 
energy savings generated by the project. The Bank conducts its own appraisal of the 
project. Where an enterprise wishes to study an energy-related investment in some 
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detail, the Bank's "Technical Assistance Fund" is available to lend money for studies for 
a service charge of 2 percent of the amount borrowed. 

We therefore believe that difficulties in obtaining funds for worthwhile energy
efficiency projects may be exaggerated. We believe the problem of funding should be
investigated further, taking into account the actual experience of enterprises, but we are 
not convinced tmit a good project, with little risk and with a short payback period (as is 
the case for the majority of energy efficiency projects), will be unable to obtain financial 
assistance on acceptable terms from the Industrial Development Bank or other private
banks in Jordan. The need for a special government-supported loan guaranee 
arrangement (which was raised during discussions with plants) must be looked into 
carefully, as we have no evidence at this time that such a scheme is a prerequisite to 
project implementation. 
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An energy efficiency program must address the major issues of awareness (especially at 
top management levels), technical skills to identify and resolve energy-related
problems, proper financial evaluation of potential investments, and above all the lack of 
a vigorous private sector that can provide services to local enterprises seeking to 
improve energy efficiency. 

We ,)r',:sea program that develops private-sector capabilities in the area of energy

efficiency services and, at the 
same time, helps the IED/MEMR strengthea its role in 
coordinating and monitoring energy efficiency activities and proposing energy policy
initiatives. 1-he program is ,tructured to support the Mission private sector program as 
expressed in its Action Plan (March 1988), which includes: 

Strengthening business inanagernent and industrial engineering training
inistitti onls 

* Expanding or establishing private-sector organizations and associationssupportive of ,rowvth in the manufacturing and services industries, 
broaidening the standards and certification functions of these associations, 
and strengthening their ability to initiate policy dialogue with the 
government on issues pertinent to the development of their respective 
industries 

" Strengthening business service industries to provide technical assistance to 
improve local manufacturing, developing a lecai market for such services, 
partly through the formation (ofmodel service firms, and exploring potential
rcgiona lmarkets for the export of these services. 

The proposed program for industrial energy efficiency consists of five tasks: 

Task 1: Carry out Capability and Needs Assessments 

Appraise existing private-sector capabilities ( e.g., consulting engineering firms,
equipment suppliers, university departments); identify key organizations and 
appropriate channels for program implementation; define training and resource 
needs; conduct review of IED/MEMR staffing and training and resource needs. 
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3.2 A PROGRAM FOR INDUSTRIAL ENERGY EFFICIENCY 

Task 2: Conduct Promotional Activities 

Develop and distribute promotional materials to raise energy awareness;
conduct seminars for plant owners and senior managers; carry out demonstration 
projects in selected plants. 

Task 3: Carry Out Training 

Train private-sector engineers to conduct audits, feasibility studies, and project
evaluations, and to develop an( implement energy efficiency programs in plants;
provide specialized trainine for plant operators and supervisors: cooperate with
the University of Jordan in conducting "further education courses"; provide 
appropJ iate training for IED/MEMR !-aff; provide support to the JordanInstitute of ManagTement on energy-related matters. 

Task 4: Provide Inf)rnatioM, Advice, and Technical Assistance 

Establish an energy information center (including library) to make available to a
wide audience reports, books, and vdeo films on industrial energy efficiency;
provide lists of local consulting engineering firms and equipment suppliers, with
information on their capabi! ities and specialties; provide assistance to industrial 
enterprises to obtain energv audit services and advice on program
implementation from suitable private sector firms or organizations; establish a
comprehensive data base at the MEMR. to monitor energy consumption trends 
and provide supporting information for energy policy initiatives. 

Task 5: SttldvI iceinlivesad Revii ations 

Study possible incentives to pronlote energy efficiency and possible regu!atory
actions (e.g., to enforce efficiency standards). 

In general, the work will be accomplished by the maximum use of private-sector firms,
with coordination and quality control by the IED/MEMR and specific technical 
expertise contributed by U.S. experts provide by FCSP. 

It is appropriate at this point to mention the topic of energy pricing. Rational energy
pricing is the basis for energy conservation policy. We believe that prices for energy
products that reflect the !ono term cos! of supply are important as a signal to 
consumers. In general, Jordanian energy prices are roighly at world market levels. In 
any case, a major prO.lect is being Undertaken by the Meta Systems Division of
RCG/I-Iagler, Baillv with USAID funding. A macroeconomic model is being developed
for projecting sectoral activities and energy demands. The pricing of both electricity 

RCG/liagler, iilly,Inc. 
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and petroleum products isbeing investiIatod and recommendations developed for 

restructuring electricity tariffs and controlling petroleum product prices. Optimization
of refinery operations isalso under study. i'or tI is reason, the subject of energy pricing
does not feature in the proposed energy efficiency program. 

TASK 1: CARRY OUT CAPABILITY AND NEEI)S ASSESSMENTS 

The first part of the prograii will consist o; an appraisal of the capabilities of the 
Jordanian privatc:-scctor with respect to services for improving industrial energy
efficiency. Lists of consilting engineering firms, experience(] staff from university
departments and research institutes, and utppliers of energy-related equipment (such as
insuIation, heat excia nge rs, and combustion instrumentation) will he assembled, and 
selccted firms and individuals will be interviewed. A joint effort is proposed, with one 
technical expert from RC' / lagler, Bailly working' 1i conjuncti:n with one or two
engineers frn the IED -\1R. During the visit to Jordan in January 1988, itwas
 
suggested that the lEl)/M 
 ,-R 1W 2 a start on assembling lists of firms and

individu als. As part Off the appraisall, it\%iII be necessary to collect brochures and
 
(lualifications staterrcents from firns, and to ohtain lists of previous jo's related to
 energy efficiency inthe industrial or other sectors. Details of the training and
 
expericnce of key per s0riiel should he obtained during interviews; files of res' ries
 
should he coilipiled.
 

Based on the inf'ornitio)n gathered, the level of si;pport available to industrial
 
enterprises will be asses.,,ed. The availahility of services, or lack of them, can be
 
checked throtiolh interview~s with selected plants and pr-),essional associations. It will

then be possihle to develop detailed recorniicndatiuns for training programs and
 
assistance with CIquipmlent purchases,'e., audit instruments, microconiputers).
Qnal ified orcavIIiza tionIs and inIividii,-Is will tbc identified to participate in subsequent 
elenieJts of the proeram. 

Bearing inmind the coordinatinw arid monitoring role proposed for the IED/MEMR,a 
similar assessment (if staff capabilities and physical resources should be riade at the 
NIEMR. Reconiendations for assistance to the lED/NMENIR should then b,, 
developed. 

/\s part of Task 1,we also propose to evalua,.te the potential market for energy-related
services in Jordan. The initial visit and interviews inJanuary indicated there is little 
demand v indhstrial enterprises for such services at the present time. Through a series 
of iite rviews, it
would be possible to) assess the extent to which the promotional and 
other activities of this program could tr:iislate into Ibusiness opportunities for private
corisulItingiegi necCring10 firms. The vaeI that potential customers place on energy
related services, and thus the price they migit be willing to pay', will be a key to success 
inachievrig erie rtv savings iInthe ong terni. It xvill, of co -se, I)e interesting to 
compare the attitudes of plant owners and nianagers at the beginning of the program 
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3.4 A PROGRAM FOR INI)USTRIAL ENERGY EFFIC!VNCY 

and after several months, to measure the extent to which the promotional activities and
services provided to selected firms have resulted in increased awareness and interest in 
energy matters. 

Finally, a check 0t the availability of pilot plants and testing' facilitiCs should he made.
For examiplc, facilities for combustion testing are available at the University of Jordan.
Coope ration With tile faculty of cInimical engineering cou ld be possible in several arcas,
such as SpcCializCdt iinL',raifor boiler and furnace operators. It would also be helpful to 
be abj to "Ise existin' iltCil.ip for such tasks as fuel testing (e.g., calorimeters) andthe tes:ing of heavy fuel oil burners. This aspect of the "capability assessment" would be
reported as part of the )'erall study of private-sector capabilities. 

O'I
TASK.2: CON I)I('T MO'TIONAL ACTI' i'IES 

It will be ilportarit to make available a broad range of promotional materials to raise 
the leCel oF cuerev awr rc[less fl plant owners, managers, and engineers. There is 
ilways a tcride cv for c!iterprises in one industriai subsecior to think that their 

problens are diffecreit froi those of enterprises in other subsectors. In fact, many ofthe problems are c,mion to n Lmerous subsectors, and the techniques for identifying 
probleIis, evaILnat irig ,options, and developing solutions to energy problems areesse nt i ly the sam~e For all industries. For example, poor boiler operation occurs in all 
indLstrics arid tle remilies :ire ge nerally the same in all plants. Only in terms ofprocess dctaiils arc there likely to be differences, and relatively little contribution to
 

enr savirig. is riiade 
 side inr most plants. 

promoti()tonal mate ri'a 


on tile p ,occss Wide dissemination of 
s thiat stress tile ci nimon aspects of energy efficiency improvementand d1ephiCsie the difCrencCs between sulbsectors will help raise energy awareness 

and should scrve to c cra._e managers arid owners of enterprises to learn from the successes of or le is. 

The vaIueC of ppcirltinrig eriergimliagers in medium-sized and large enterprises should

also be jpxirfC1czcd. 
 i:er1gv managers form a useful contact point in channeling advice
and iiforriiaflaoi, arid may be the subject of training programs at a subsequent stage of
 
tie prograr1.
 

Specific activities proposed for Task 2 include: 

(1) Conduct slort seriirars for plant owners and senior managers i'. selected 
factories %-ereriioniev-sa''inti ideas can be demonstrated in-situ. Three half
day setiiina.s, each for up to 15 people, should be conducted in a 1-week 
period, witlh all airra wcrenits and initiatives being the responsibility of theIE / NINI-, arid with techiical sli port for the senimar content provided
through the I-CSP. Seminars could le repe:,ted in various locations around 
the country. 
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(2) Prepare a series of technical ,u ideh oks, adapted to Jordanian conditions,from 	dC)C iHe a ts already pubilished overseas (see Exttibi t 3). This work 

should be coIlltracted to a suitable local firm (id'2ntified in Task I), whose 
work 	wuld he supervised by the IED/NIE.\II,. 

(3) Preparo a booklet, written in ,generat terms, on tile opportunities for energy 
conservation in industriala plants, similar to tllt atlread' t)1l)1 ished by the 
,.iEMR for buildinigs (see Elxhibit 4). Again, this work would be supervised 
by tle IEI),/ NIt L I,, but contracted out to a local firm. 

(4) 	 PublishZat least five articles with practical advice on energy efficiency 
imiproverment in jOtn mals such ais tt .Kmonthly publication of tile Amman 
C_hl-mer of IndustrV (seC 'xhil it 5) and the MNIEMR's Enerigv Conservation. 
Preparation of thle~e articles should be shared among local firrs, University 
staff, and tile IIF)/NI'll'R. 

(5) 	 Publish Lt reguahir report on e ne rgy co Iise ration trends, based on data
 
cllected each monlth y the It1 /IEM 
 R. This report will be issLied from 
tle ME'MR, itself' and will include ,guidelines on data monitoring, a 
discussion Of the analysis of Ctt, and remarks oil tile interpretation of the 
results. 

(6) 	 Prepare a report on the relationship "ofenergy costs to total mlllufa.Cturing 
costs for a broad raln ,C of inIu.s tries. 'hiis rep(lrt could be )l)ished as a 
small boklet and di stributcd to members of the Chamber of Inudust rv. 
sele.tcd goiiene at dlepartents, banks invol\ed with lendirig to industrial 
eriterprises, thc t.niversitv of Jordan engiaeeririg acilties, ulility companies, 
and the ('haibe r OiTrade. 

The suirveV work required to collect basic data could be done by a local firm or 
by graduate student> o universit under tile genera! direction of, forIhe,. 
example, \Ir. Nafik Oniar of thc ([hamber of Trade, who would also participate 
in data anI1.1VSiS. Thle st udv -eSults could be linked to the competitive advantage
of export-oriented Jorldarian industrie,,. "ITi final report wii! be pUl)tished under 
the auspices of the IE!/MEMI N. 

(7) 	 Set up two eCiionItfaiin projects ila Joidanian factories.' These 
denmonstritions will Illustrate the procedures used for energy audits, 
monitoring and targeting, cost-thenefit analyses, and feasibility studies, and 
will include implementation of one or more no cost/lo\v cost measures. The 
demotnstrations will thus illustrate, from start to finish, the typical techriques 
aid procedure:; for mprovirlig energy efficienicv. 

Ttie bottling plant for Pepsi Cola has been offered as one such site. 
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Exhilit 3 

EXAMPLE OF TECHNICAL GUIDEBOOK 

Fuel Efficieccy Bxiskleis 
Ftc Fi-etl P ::it "'16-1 Ot11ln 

essential hncM iiu. 21e- ti: :T In 
f C ,a " I'unbia"red a J 'C,11 -II >i rr . t' 

tfic e lrr Lit r, is,'r 

Sib~rt u. s Vr rit:./i .aaich' cr'.z :i ' 
vrvr', u ~ . 

3 [co ll ', II ' . I1 2': tl['.tq
 

I :i, 't:vse.I~ d ,iiiI . :' e
r Vi 

iltc t'ku rc ttl, n" otI- msulittitin tr hol 

12 Fneri t1n,viiflcrlvetit and 4oI.X ¢hci,. S - _ f 

13 Th e :,-,.,ern )I %dale heat from tdi-tl,fri

14 Vct'im : use (it 6tirvd oler plant 

15 If"""lr CCl ,Ii ,a" tl1i'd plinlifNlir 

Ot iltatI~tiontfor C-lu
 
triltiralIvdtiin,'s
 

It Fcitn"('t 'l tTCs ti 

17 F, 'i imic u', I itultr'd b,, ltvirplant 

IS Biler bhLotdtiwn 
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Exhibit 4
 

BOOKLET PUBLISHED BY MEMR
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Exhibit 5
 

MONTHLY P~UBLICATION OF THE AMNMAN CHAMBER OF INDUSTRY
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The demonstration factories will also serve as case studies for the seminars for 
plant owners (activity 1)and as ,raining sites for- virioIs courses planned for 

later in 1988. The procedtres used and results obtained will Ile reported in 
detail and the report made available to industry. On request, the IED/MEMR
will arrange short plant inspection 'isits by interested parties. 

Setting Up the de monstration projects will be tile responsibility of the 
IED/NIENtI-, technical assistance will be provided by RCG/lagler, Bailly, and 
the work will also be aided by uIp to two engineers from local consultingen gine emi nt. firms. 

(N) Cotid uct at least one 2-day exhibition of eneigy-related equipment and 
materiaIs dirigii 1)88, at which local man.tnufacturers and importers can 
d,.isplat\ the ir l)roducts. 1'here will also be several short presentations each 
da, at ,hich in a an fzctulre rs ind importers can give technical information to 
p )ten iiI enustme rs. The I)D/NI I:NI . can! also present case histories of 
elnerleLv Ceficic I IalAviHCceits. Private consultting firms would be invited to 
partiCij)-,tc. a1>,,Muld the banks. The organizatio of the exhibition and
technicdil j)r.c enlatioins will be contracted to a suitable local firni, with 
overall -i-eri,,n Kv the I7D/NIEIR. 

Finally, considrzatiom shouldt ,:,x' to i i ii,, a national awards :;cheme for 
achievements in eIieC.g iia\:iei. ic a...V,\ arL ,vide an incentive for individuals, and 
their achievenients can ;erve :asin.(lcls for mthc:s. 

With respect to nti Iliig lists, the nimies of firms, interested individuals, addresses, and 
telephone InuILmbcrs .,should be rnaintained by the IED/MEMR and kept up to date by
reular consultation Vith the Amnman Chamber of Industry and Chamber of Trade, as 
well as thron t1h contacts with universities. Coopertion to publicize the benefits of 
energy efficiency should be sought wid organizations such as the Chamber of Industry
and the Jordan Instittte of Management, both of which have extensive contacts with 
industrial enterprises at the highest management levels (for example. see Appendix A). 

TASK 3: CARRY OUT TAIN_,N, 

In addition to the prom,)tional activities, many of which have an element of training,
specific training courses should be conducted under the sponsorship of the 
IED/MEMR. The (iCtails of the course curricula and the corresponding participants 
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viii be confirmed OH completion of Task 1.1iowever, it is envisaged that the following 
courses will be run irt1988:
 

(1) A 2-week cot]rse (mtlie rrinciples eneoy efficiency improvement in 

iridustrv. This will form a gceneral introduction to industrial conservation 
and will address the followingl topics, at least: 

- energy audits, monihorin(L, and targeting 
- report writirg 

- prilci p1.s of COMIliustion ; furn ace and boiler efficiencies 
gas and Oil htrncrs; fuel handling 

- COllbtlStiOI COltr(ol 1'VStC11lS 
- prinic iple: of heat transfer; calculation of heat losses; heat recovery 
- insulation 
- SteaIll (cei-ati(t i ai d distrib)LtionI
 
- drying arid evalporation
 
- lightirig Celqil)rIlent arid controls
 
- energy audit 
 strurvlnts- l)iant instrumentation
 
- Cvaluatin 
 of, electrical systeriis; power factor correction; energy

saving for ni(ntors: load leveling; rmaximum demand controllers 
- cogeH,le ti ()nri SStClls 
- tYpical coise rva.tiOlln iieasu res in selected industries 
- tihe role ofItdhe eriergv maria ger
 
- project evalunat ion r,,Oced ures
 
- the use of' n icrocon)u tCrs
 
- 0ove Inme tit policies for eriergy' conservatio0n. 

One or two ex)ericnced foreignr experts will give lectures and there will also be

participation by "guest lecturers" for the University of Jordan, local enterprises, banks,
and the MEMR. 
 The first course will he conducted by IED/MENIR; subsequent
 
courses could be coin'racted Ott to local firms.
 

Within the course material, case studies and examples of energy efficiency
achievements from Jordanian industry will be included wherever possible. Participantswill be required to carry out calculation exercises in ,he classroom, to conduct severalassignmeniits durinIg two fieldwork sessions under the general supervision of thelecturer!:, and to prepare a report and presentation on their findings and 
recommerid atiotis. 

Up to 30 particip-ants will be infvited, including plant engineers, consulting firm staff,staff from loan approval departments of' banks, and staff from the MEMR.
participant will bc ,,ivena coniprehensive 

Each 
course marira. The emphasis throughout the

coUrse wil lie r pr-uct ical work in industrial enterprises. 
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Depending on demand, this course could be repeated at the end of 1988 or early in
 
1989.
 

(2) 	 A course on ener__y adit procedures of I to 2 weeks. This course will be 
carried out almost entirely in local factories, with up to 10 participants being
trained in the practical techniques of auditing using portable instruments. 
One or two foreign lecturers will be used. Participants will be invited 
primarily from private consulting firms that have an interest in offering audit 
services to local industry. 

(3) 	 A 3-day course (L)!eergyefficient operation of boilers and steam 
distribution systems. Two days of this course will be conducted in the 
classroom and one day in a local factory where practical work on a boiler 
and steam system will be carried out by participants. A typical course 
manual for plant operator:; and supervisors is shown in Appendi': B. Up to 
20 participants from local enterprises and consulting firms will be invited. If 
possible, use will be made of the combustion and fuels testing facilities at 
the UniversiL "Jordan. 

(4) 	 A 2-day workshop on industrial energy efficiency for final year
 
undergraduate engineers at the University of Jordan, Department of
 
Chemical Engineering. This workshop will draw on the factory

demonstrati;i projects mentioned previously and will emphasize the
 
practical side of energy conservation work. Up to 30 students will be 
accommodated at one session of the course. If demand is sufficient, several 
workshops could be run to accommodate students from other faculties. 

The first workshop will be conducted 1- lecturers from the IED/MEMR and 
one foreign expert. Subsequent workshops could include lecturers from local 
consulting firms who Lave gained experience in audit work in Jordanian plants. 

(5) 	 2- or 3-day further education courses in cooperation with the Faculty of 
Chemical Engineering at the University of Jordan. The faculty is proposing 
to conduct a series of short courses for practicing engineers and it we 
recommend that the IED/MEMR cooperate fully to provide lecturers and 
case history materials. Exact details of the courses will have to be developed
with the University. As experience is gained with audit work and the 
implementation of conservation programs in local factories, representatives 
of consulting engineering firms would also be encouraged to participate 
under contract to the MEMR. 

TASK 4: PROVIDE INFORMATION, ADVICE, AND TECHNICAL ASSISTANCE 

This task will include the establishment of an energy information center to provide
information to a wide audience on industrial energy efficiency. The center should be 
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conveniently located and operated by an organization such as the Amman Chamber of
Industry or the Jordan Institute of Management, whose members can b2 encouraged to
make use of the facilities provided. The information center should have available a full 
selection of reports and technical data re!",ted to energy efficiency in a broad range of 
industries; these reports should be obtaiici from the United States and other 
developed countries. 

The energy information cenler should, of course, be familiar with the services offered 
by local banks, the Jordan Institute of Management, local consulting engineering firms,
and equipment suppliers. Industrial enterprises can thus use the center to locate 
consulting services when needed and to identify possible sources of funds for energy 
conservation investments. 

In addition to technical information, a database of ener-, consu mption information 
should be established at the IED/MNEMR. Te-chnical assistance through the ECSP 
should be provided to set ip this data base, bu)i'ding on the regular data already being
provided from local industry (see Exhibit 6). Comprehensive information on energy use 
and production rates should be gathered routinely and analyzed to check on specific 
energy consurnptions; any variations or trends in energy intensity sh ,uld be noted and
 
the results of the analyses by the IED/MEMR sent to the factory concerned, with
 
comments and suggestions where appropriate. Ev..ry quarter, the Oata should be

aggregated by industrial subsector and a national report published. We recommend
 
that at least 50 factories participate in the data base prograrn.
 

Encrgy audits have been performed in some Jordanian factories, but the demand for 
audit services should increase as a result of the promotional elements of the proposed 
program. To encourage plant owners and managers to undertake audits, we propose
that two or more consulting engineering firms be contracted for at least five 
comprehensive energy audits in 1988. The information developed in the course of
 
audits, such 
as the magnitude of savings obtainable from specific energy conservation 
measures and their typical payback periods, will be entered in the IED/MEMR data 
base and used for the development of promotional literature. The audits will be 
conducted inder the overall supervision of the IED/MEMR, with technical assistance 
provided under the ECSP. Audits will be free of charge to the factories in 1988. The 
policy fKr charging a proportion or all of the cost in future years should be established 
in consultation with the MEMR, the Chamber of Industry, and the LISAID Mission, as 
we propose that local consulting firms continue to be contracted limited number of 
audits in 1989 as a means of stimulating the development of this type of service to 
industry. 

Finally, we propose that a combustion testing service be established for industry,
operated by local consulting firms. At the request of the plant manager, portable
instruments will be taken to factories and the operation of boilers and furnaces checked 
rapidly. Simple adjustments will be carried out on the spot and a brief report of 
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]MONTHLY ENERGY AND PRODUCTION DATA FORM
 

____I I .UhJ / Ot I'-" aI...2I--+ol" ~W~iI 

__ _ __ _ __ _ __ _ __ _!. I -- --
f'4J:o ,-4--u 

- -- -"-- - -- 
" 

JJ ~h4.J "-" 

,: "I 

u lziE I j j I 

. : 



3.14 A PROGRAM FOR INI)USTRIAL ENERGY EFFICIENCY 

findings, plus reconmmendations for improvement, given to managemen. Proper
combustion control is often neglecled, Ibecause many factories lack the necessary

instruments to check operatitlg parameters. 
This service should therefore help factories 
save fuel through simple reguli!r examinations, conducted approximately once a month.
Initially, the service will be offered free of charge, but we recommend that a nominal 
charge be introduced after 6 months or so, to help offset the costs of equipment and
 
transport. 'he combustion testing service will be established as a pilot project by

contracting with two selected local consulting firms; training and equipment will be

provided under the proposed program to firms selected after completicn of Task 1.
 
Overall quality control will be naintained by the IED/MEMP, which would be
 
responsible for publicizing the availability of the service and the resuits obtained.
 

TASK 5: STUJ)Y INCENTIVES AND REGUILATIONS 

To encourage consumers to seek w:ays of improving energy efficiency, some incentives
 
may be necessary, at least in the first 2 or 3 years. One incentive that we believe is

essential has already been described -- the provision of energy audits te factories.
 
These audits should be free of charge for at least the first year, although it is desirable 
that a charge Oe introduced later. We believe industry will be reluctant to pay anything
until it can be convinced of the potential benefits. The introduction of a charge will be 
part of the continuing process of bringing in the private-sector consulting firms to meet 
the demand for audits. 

Other incentives that should be studied, in cooperation with the relevant government
 
departments, include:
 

(1) Relief of customs duties for imported equipment or materials that are to be 
installed in energy efficiency projects (and that are not available from local 
manufacturers) 

(2) More favorable tax treatment for energy efficiency investments, e.g., 
accelerated depreciation 

(3) Low interest loans and loan guarantees for capital investments leading to 
improved energy efficiency. 

We propose that these topics be studied through contracts to local consulting firms and 
university departments. 

With respect to regulations, there are a few possibilities that should be considered but 
we do not believe in general that regulation by government agencies has much to offer 
as a means of assuring high energy efficiency in the industrial sector. We believe that,
having set the prices for energy products at a rational level to take into account the
long-term cost of supply, information and advice (and the availability of technical 

RCG/lIagler, Bailly, Inc. 



3.15 A PROGRAM FOR INDUSTRIAL ENERGY EFFICIENCY 

support services) are most effective because the responsibility for efficiency is then left 
to the individual. 

The ingenuity of plant owners, managers, engineers, and operators can be channelled to 
the goal of cost-effective energy conservation, as long as they can be convinced that they 
are acting in their own best interests. Iniposition of minimum levels of energy efficiency
by government is rarely successfLul in the industrial sector. Enforcemnent of regulations
is a major problem, and the tendency is to force plants to a minimum level of efficiency
and no further; the incentive to improve beyond a regulatory minimum is absent. 

lowever, there arc sone areas where the regulatory approach should be investigated.
For example, the reponrting o energy consuImlptioI and production data could be made 
compulsory. This could be done through a mandatory report to the IED/MEMR,
which would analyze the data aind collect comparable figures for simikr industries as
 
already su.eeCsted, nd it c ould also be dlone by requiring enterprises to report certain
 
energy-related fiCures in their antIual !eports. 
 We have already recommended that the 
present sVstei whereby planlts repo)rt each month to the MEMR be extended to cover a 
more representative selection of plants and su bsectors, preferably on a voluntary basis, 
but by regulatiton tifabs(hurle lV nie cessarv. 

RegOulationIs .1It also be intr Wi"Uced ill the f'acto-v licensing procedures to ensure that 
the etcry efficincy of a inew pllnit is considered carefully by both owners and 
designers. Si ml)e qurest(LBSs houl Cbe inIcl uded in licetise application forms, such as: 

W)What is the cost of energy as a percentage of total operating costs for the 
proposed factory'? (A lit of typical values could be given to the appropriate
department Of the Ministry of lIndustIy for comparison purposes, see Task 3, 
item 	6.) 

(2) 	 Have energy efficiew'y improvements been considered in the design for the
 
factor'/processing plant, and have any such improvements offering paybacks
 
under 2 years been rejected? 

No mandatory sanctions need be taken against companies with high energy costs or 
companies that have rejected energy efficiency investments witth short paybacks, but the 
attention of plant owners should l)e drawn to the opportunities that may exist to make 
worthwhile improvements and thcreby increase profits. 

In conjunction with data reporting, regulations could be introduced to require all firms 
with boilers or fuirnaccs to have their efficiency checked regularly (every 6 months, for 
insitance) in the same way that safety inspections are usually carried out. The checking
of combustion efficiency has already been discussed and a combustion testing service is 
to be established. The rininini level of efficiency would not be specified by the 
regulations. Rather, the test would serve to alert plant personnel to energy waste. 

RCG/I lagter, Baulty, Inc. 



A PROGRAM FOR INDUSTRIAL ENERGY EFFICIENCY 3.16 

Ideas f r regun I ;ns that would CnIiance eIe ry effi cie ncy V ithout adding unwanted 
bureaucratic controls shoild be investigated ca.cfullv by h'.lie IFD/MEMR before being
formulated as pro1posed leoisltim throueli the Nli7NIR. 

With these points in mind, 1(cal conult ino firns and universitv departments should be 
contracted to carry Mit the followilnl tyvpes ot special studies as part of task 5: 

0 Custonms luties a id imon ]irlce inls Procedures 

This study, should examine the ci rrent situation v0With respect to, the procedures 
and costs, involved in importing cqIipment and n'iterials "or energy eificiencv 
projects, where such itens are not available locally. Difficulties in obtaip,itg
items froi ,,verseas should be highlig~hted, the impact on energy efficiency in 
Jordanian industry cv:luated, and recommendations for improvements made. It 
is possible that a system of customs duty exemptions for specified categories of 
equipmnent could have a significant effect on energy-related investments. 

S ILiceniri' Procedtiresfo r New Factories 

This st udy should examine theCxisting application and approval procedures and 
sugest wavs in which energN' Cticiencv could be encouraged for new factories or 
for major extensions to existing plants. The objective should be to promote 
energy cfTiciciIcv withlout introducing burdensome bureaucratic controls and 
delays into tihe lice nsi g pro0cedu re. 

• The Efficiency of Rewound Motors 

Rewinding electric moto,-s is often an inexpensive alternative to replacement. 
Unfortunately, thre is rarely any check of quality standards applied in the 
revinding process, with the result that rewound motors are often much less 
efficient than they couId be, and certainly mucii less efficient than new motors. 
The situation in Jordan should be investigated and the extent of rewound motor 
use established. Measurenints of mot(,, efficiency sl:'mld be made or, a test rig,
which could be installed at the University of Jordan. Findings should be 
reported and recommendations made for ensuring that the quality of rewinding
work is acceptable, possibly througl the introduction of compullsory motor 
testing and quality certification. 

* Taxation and Energy Efficiency Investments 

This study should examine the present taxation system, particularly as it applies 
to small-- and medium-sized enterprises that are considering investments in 
energy efficiency projects. The effect of incentives such as accelerated 
depreciation on the willingness of theie enterprises to invest should be 
investigated. 

RCG/lIagler, Iiailly, Inc. 



3.17 A PROGRAM FOR !NI)USTRIAL ENERGY EFFICIENCY 

lFundine Niechanisms for Eier,, Conservation Pro.ects 

Following oin from tie previotus item, the iced for additi mal assistance to 
enterprises to help them obtai l funIds for capital investmcnts Shou ld be 
examined. Sutestions were made duimin the initial visit n Jaiuar that some 
firms will only invest irl energy conservation if 'xceptionally favorable terms are 
offered. These would include loans at subsidized interest rates and loan 
guarantees to protect an emerl)rise should a project have a poorer pavback than 
anticiplted (anod thus the abilityt re pay a loan would be impaired). Financial 
barriers to energy conscrvation projects should therefre be examined in detail 
and appropriate recommcndatior, made. \e ar, nnt yet convinced thait 
additional incentives are needed. We bclieve that Inuch of tile apparent
reluctance 1o invest is actuallV a combination of lack of awareness of potential
benefits and tile inabilitv ()I) enterprises to diagnose problems and define 
solutions. Investmeit,, are not made f12caue projects with attractive paybacks
have simply not bcen deve hped, especitily in smaller enterprises. 

Increlsiig IF.fficieucv in the (Cmstlmphion oLkectricitv bv Dcn.ind 
Ma nage me nt 

'he electricity pricing coniponent (o)f tie ongoing ln rgv Planning and Pricing
Study "Or Nl NItR has identified opportunitiCs for demnd mnagenient at 1arger
consuie rs in tle commercial and industrial sector,.,. These include the use of 
interru pt ihlIe tariffs aid load control. This sttLidv shoulld uridertake .lsurvey of 
this c,.!st nier segment to better identify and define tie target population for 
demand minagenient, as well as tle most effective strategies and the likely
potential (ini N W) for peak shatvi nF. The study should also identify the hardware 
arid software neccs for condtucting a demonstration program with selected 
customers, and designi suchI a program. The next phase of this study would 
involve evaluating the demonstration program resIlts and, based on the findings,
developing a national denand rivanagement program. 

RCGIllaglcr, Baiiiy, Inc. 



4 SUGGESTED TIME TABLE 

The fi~c tasks described in Section 3 represent a considerable work load for the 
II,/NINIR, ()r ho)Cil Coisulting eicnecri ne firms, and for univermitv dcpart enIts. It 
i: clear th. t eTectiVe nvcral super.i:i)n of the progran hv the 11-1), assisted through
the LCS; , %.il he critical It It,; '-uccess. 

,.\ .u -u,. t)meC tIale is presented as Lxhihit 7 covering a perod ot approximately I 
year. \m ()I t ,. :ictivitics will take place over a long period of time and will continue 
alter thc first \",car. 

RCG/I lagler, Bailly, Inc. 



-- 

Exhibit 7
 

PROPOSED TIME SCHEDULE
 

ITEM/TASK 


TASK 1 	CAPABILITIES & NEEDS ASSESSMENT 

Private sector assessment 

IED/MEHR asrsessient 

Market for energy services 


TASK 2 PROMOTICNAL ALTIVITIES 

Seminars for owners 


Technical guidebooks
 
General booklet
 
Journa[ 
articles
 
Report on energy conservation* 


Energy costs study 


Demonst rat ions
 
Equipment exhibition 

National awards
 
Mailing Lists, etc. 


TASK 3 TRAINING 

Energy Efficiency 

Energy Auditing 

Boilers/steam systems 

Workshop for undergraduates

"Further education" 

TASK 4 	INFORMATION, ADVICE, TECH. ASSIST. 

Energy information center 

Data base
 
Combustion testing 


TASK 5 INCENTIVES, REGULATIONS
 
Special studies 


July August Septcmbr Octcber Io -r Dcenter January IFbruaryMarch April May June July August 

I
 
******** ****** ******
 

.*** *
 

Initial planning*
 
neeting in July 	 I
 
(10 days) 	 I
 

(3) 1]1

*** *** *4
 

* 	 **A**I 
 **
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5 COST ESTIMATES 

Based on the proposed protgram, we have estimated the level of activity and produced 
two cost estimat,-s. We assun ed that at least two staff members fron the IED/MEMR 
would be maltabhc to work on the pregram on a full-ti me basis. 

The first six mont his activities, through 198S,, will include all of Task 1. Local consulting 
engineering firms will have 00n evaluated and su iIIIle firms (or individuals from
 
university depa 
 tments. toi example) selected to .startwork on promotional activities, 
such as the prepa ration )I'8idehbOoks ad journial articles and the organization of the 
eq uipm tcx hi iin. Byieceinher 3 1,a total of six seminars will have been 
condtucted for plai, t owers. A Solid start will have been made with the energy 
efficiency dcmoiust!a! ions. 

Bv December 3 1, tl c training program will also have been fully developed. The first 
basic conure foi cngineers will have been completed, as well the first course specializing 
in ener. auditl,n echniques. Plans will therefore be well advanced for the audit work 
and comblustion testi ng service to be carried ouit as part of Task 4. Work with the
 
IED/M[NIR will also have advanced significantly with respect to establishing the
 
energy informatiou ceiIter aid data base on e nergy consumptim trends. 
 We would also 
expect to have conductd, through the IED_/ ,!E\4 and loc'.l firms, much of t-L-1 ua, vey 
work for two or more of the special studies uder Task 5. 

The end of 1%8 thus reprsenits a imilestone for the program, as most of the program 
elements will h:1vc been tested at least once, or %vorkwill have been advanced 
sufficiently f,;r jL;'mInCuts to be ni.,.de regarding how the remainider of the activities can 
be completed usin, the combination of local firms, the IED/MEMR staff, and outside 
technical assistance. We do no suggest, however, that the program could be split into 
two self-contained phases of 6 months each: the first 6 months is the "development and 
testing" phase, on which the activities of the second 6 months are build and brought to a 
successful cotichusion. 

RCG/Ilagicr, Bailly, Inc. 



5.2 COST ESTIMATES 

The cost estimates arc: 

Technical Assistance 

Ldbor at $551) per day 
Air travel at $1,S)() per trip 
Per diem at S105 pcr day 

Local contractors 

Labor at $200 per day 
Travel and local per diem 

Reports, books, films 

Telex, Telephone, 
reproduction and 
supplies (including 
some simple testing 
instruments) 

.!ulv-Dec. S, 

90 days $49,500 
5 man trips $ 9,000 

75 days $7,875 
Subtotal 66,375 

110 days $22,000 
$2,00($ 

Subtotal $24,000 

$ 1,001) 

$ 4,000 

Subtotal $ 5,01)1 

Totals 5i.352 

Rounded $95,50( 

Jan-June 1989 Totals 

85 days $46,750 $96,250 
3 man trips $ 5,4(0) $14,000 

70 days j 7,L) $15,225 
59,500 125,475 

110 days $22,000 $ 14,000 
$ 5,0M 

$25,000 $ 49,000 

$ 1,000 $ 2,000 

$2,000 $ 6000 

$ 3,000 $ 8,0(X) 

$87,500 $182875 

$87,500 $183,000 

RCG/lagler, Bailly, Inc. 



Appendix A 

JORDANIAN INDUSTRIES' EXHIBITION 

TO ALL VISITO5,
 

-* are glad for your visit to the Permanent Jordanian
 

0ndustries E hibition Where you ,ill find gambles Or Jordan.
 

ian Inudtrial Products or the 
following Industrial sectors 1.
 

I Leather Products 0 Therapeutic Products a Plastic & Rubber
 YOUR CUZOC TO
 
Products C emicel Products 0 Cosmetics & Perfumes a rfn'.n Y"T
 

eering Products I furniture Doors Windows I Constructlon 
 PERMANENT
 

P-oducts v Prtlntig Paper a Stationery 
 a rood & Supply JORDANIAN INDUSTRIES EXHIBITION 

Prolducts % Woven Industr.;es a Packing A Packaging
 

'!vh-cts * Aqricultural Products
 

Please 
 do not hesitate to consult the Exhibitlon
 
AMMN CHAMBEROF INCUET.RY 

Soervisor for any information you might be In need of or you
 

ma) contact , Ammn Chamoer Of Industry on the address shown PO.B0X ! 1800 AWHAN . JORDAN 

on the fron . pge or this booklet . IEL , 643001 - 644569
 

thank you for your violt 
 TLX '.2079 INDUST . JO 

Open : 8.00 -13.30 DAILY 

15,30 - 17.30 OAILv EXCEPT SUNDAY 6 THURSDAY
 

Clos : rRIOAV 6 National Holydeys 

No. NAW O COMPANY tEL TELEX P.O.BOX KIND Or PRODUCTS 

Swhl LADYS BAGS 707525415062 LADY'S HAND BAGS 
ZACI4-LINDUSTRIAL CO. 7)1184 22213 89 SPORTS SHOES 

PIACIIIX SiOCES 77)963 10620 SIOES 

I.I JORDAN TANNING CO. LTD. 6517 0-23 776 TANNING 

INTERNATIONAL LEATHER PRODUCTS CO. 902276 T12)776 SHOES 

ZARNA 

6. HUSALLAM SIQES CO. 7791(16 217Y2 926374 SHTES 

OITAR SUITCASES INDUSTRIES CO. 818210 22000 102255 HAND BAGS , SChOOL OAGS , SUITCASES 

AL. I11KMAPHARMACEUTICALS CO. 011692 22328 182400 PHARMACEUTICAL DRUGS 

!OrO% PCOIrit COPOnlAION CO. LTD. 66044n 27195 20525 DISPOSABLE SYRINGES 
TilEARAB PHARACCUTICAL MANUFACTURING CO. LTD. 685121 21315 1695 -P'ARACEUTICAL DRUGS 
AIRO CENTER FOR PHAHACEUTICALS A CHEMICALS 722670 23728 22 SAHAB GCLATIN CAPSULES 

JORDOANOPTICAL HANurACTURING CO. 817466 21066 141220 OPTICAL FRAME GLASSES 

1). AnAB'YETERINARY INDUSTRTAL CO. 628L '~ 20 150906 VETERINARY DRUGS 
14, RABAH ABDEEN ANO BROS CO. 630594 21763 3499 PL. MATS /,BRUSHES 

1.. ENERAL PLASTIC IND. 894111 ,2301( 17095 PL. PIPES 
1 
. JORDAN TYRE RETREADING CO. LTD. 892218 17 1 51263 TYRES RETREAbING 

. IIt-. A11LIPLASTIC FACTORYCO. 644705 21829 8175 PLASTIC CONTAINERS 

http:INCUET.RY
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JORDAIA IND USTRI ES9 EXHIBITION 

NO. NAE OFCWA~ rTL 
ELX pOD

I
,mi rnAH rACTORY CO. 

09136(.
N 21216
A rA O 136n - 62II,,fl3 2], 7 

t,D PLAST IJCIN1UST
R (Y
oRfLtOT'La5tI 1NOUSrRv 770nt, 17 22J 24053on
772041 . 21i.,11 5) 

CAnuTI1C o1.,
--' JORDAN PLASTICS Co. ,L 7931 


2394 

000,JORAN
CAT.IONAI Co. 
 i 


95930 
 2193(1
2. 1059
JCRDAN CHMICALINDUSTIES CO. LTD. 
 654433 
 166
HUDI~E H. 'ADAOA3 SONS CO. 
330


~972n 

41424 
 1195 


ARAB POTASH CO. 
 ZAfKA
 ZIARA
RAB POS LCO A666165
THE INDUSTrIAL 22152.COIKRCIAL 1470

&,,AGRICULTURAL


C.O..
CO. LIfD. 981946
A 61434 6066
C 
 ZARKA 
.hOUSEHOLDS& tOILEtRTES HANFACtURING CO. 663216 
 21316 
 1027 

JOROAN INDUSIRIES AND MP!CH CB,/ 
JIHCO 
 ;
MqODERNCHE 7970HICALS CO,/ KIMA .NMAICIIES 

JORDAN PCnoCLS Crr/R CC.
L62919 

L, NAJAH SOAPrACTO RIE 2966 222 

S CO. L63f 

1 Z',c 1079
ALS EPANA EDAMSOAP
AE 
COP. 
 1194764 


157

KALIS EXPANOED HEIL HANF. CORP. 
 721699 
 23629 
 925486 


Nil. NAME Or COUNTRY 
TEL. 
 TELEX P.O.DOX 


AAN SHA'LAN AND PAR 


', 
 HOUSE HOLD APPLIANCES MrG. CO. 
 761299 
 2 92612 

ABDIN INDUSTRIAL ES' 


813219 
 21147
'7. 141399
\ATIONAL CABLE AND WIRS MANUFACTURING CO. 
 601L. 
 .. 
 92710
In. .IL SADEDOIN STEEL 

CO. 
 631206
', ALI 12421 8340INDUSTRIAL CO. 


891890 
 21030 
 34rJ920
ALADDIN 
INUSRIES CO. LTD.COOKES 

9 


"1, INTERNATIONAL 
SYSTEMS AND ELECTRONIC 

678115 
 23907
DEVELOPMENT CO. / SEOCO .ELECTRONIC 414
 

'. INDUSTRIES FOR CONSTRUCTUINAL EQUIP CO; LTD 
 08541018 
 22)31 926055 


TIUH-l0 MAJED AL. HUOHL'D AND PARTNERS CO. MADAOA
743 11 H5 21345 1 

4RAIIALUM..
. UM IDUSTR 
 O... .
 " 
 84711 
SOLAR INDUSTRIES CO., 

2)If,'O 35042 

663355 ,71355 
 2859


.6. MOHMA AHMAD AL SHAMI AND PART 

flinnfo2 
22'i01 
2511 


HAMPARSOUM IIALAJIAN FACTORY 

' 743166
80B 51068TZMIONA INDUSTRY AND TRADE CO, 
 .776512' 


7205 

IDOFPOUT
 

FOAM
 

itU62 SPAREPAflISLL.CCTT1opIPCS AND FOR CARS6 MACIIINERyIMERHNOPIPES 

"
 

C n P P S AN H n o l E
KIICHIfN UIENSILS / FOAM 

CALCIUM CATToONAIES
 

DETERENTS
 

COSMETICS AND PERFUKS / 
 POTATO CHIPS
 

POTASH SALTS
 

COSMETICS 
. SOAP, SHAmwoo, SHAVING.
 
CREAN, TOOTH PASTEDCTERCENtS 
BISCUITS.
 
COSMEIC5, D 
 ETERGENTS
 

CO Ti4
MACES
 
" " 
 "
 

DETERGENTS 
 SHAMPOO, SOAPS
 
LUORICATINO OILS.
 

DETERGENTS 
, SOAPS. 

ANGLE BEADS , CORNER HESH 

KIND Or PRODCXTS
 

UVENS
 

GRE NS
 

HETAL SHELVE-


E. CABLES & WIRES.:
 

STEEL WORKS
 

VALVES
 

STOVES 
 LAERS
 

SYSTEMS
 

SCAFFOLDINGS
 

M 
 B ...M.T O
 

ALUMINIUM PROFILES
 

SOLAR ENERGY HEATERS
 

COOkRS
 

METAL FOUNDRY
 

AUTO SPARE PARIS
 

-J * dov

j4~ 

7 
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JORDANIAN INDUSTRIES' EXHIBITION
 

..V.C. UUURS & WlIUUWS 

1. 6 1USITRON INS IJULAION IND5TRIES 19i99 :'2092' 34O529"7 :OINSULAIION:MArERIA"FURNITURE' 

2. VUnOIEH AND HAKIM ALUMINIUM CO. 794'" 23- 1037 ALUMINIUM WINDOWS 'DOORS 

JOPOAN INDUSTRIAL INVESTMENTS CORP. 772911 27225 927021 GAS OVENS , WASHING MACHI S,

-.ThE JORDAN PIPES HANUFACIURING CO. LTD. 651451 21519 6699 STEEL PIPES 

IEIAL INDUSTRIES CO- 894.506 4051 RADIATORS / BOILERS 

JORDAN ORNAMIN CO. 017233 Z3427. 35147 MILANIN KITCHEN UTENSILS 

ICEJORDAN CEMENT FACTORIES CC. LTD. 729901 21239 610 CEMENT 

50, UNITED CHEMICAL CO. LTD. 790802 21408 3458 PAINTS 

S9. CIIASSAB AL CADI AND CD. 664564 22064 921313 TILES MARBLES AND MARBLE CHIPS 

(0. REHALUX PAINTS FACTORY CO. 89193) 23930 15162 PAINTS 

61. JORDAN BRICK AND fILE MANUFACTURING CO. 666131 21693 9578 0RICKS , TILES 

",.Z ARAB COMPANi FOR WHITE CEMENT INDUSTRY 6686., 2..jl 960403 WHITE CEMENT 

,3. JORDAN LIME AND SILICATE BRICK INDUSTRIES , 662340 22157 30410 LIHE AND SILICATE BRICKS 

4.. JORDAN 8ITUMINOUS PRODUCTS CENIER . 847121 152 BITUMEN COATINGS 

'.,, JORDAN SIPE'i PAINTS CO. LID. 797292 21676 276 PAINTS 

66. JORDAN ROCK WOOL INDUSTRIES CO. LID. 602139 23197 926932 ROCK WOOL ( INSULATION) 

67. JORDAN CLASS INDUSTRY CO. LTD 641882 21412 3079 GLASS SHEETS 

NO. NAI Of COMPANY TEL. TELEX P.O.BOX KIND Or PROODCTS 

.R. DANISH JORDANIAN DAIRY CO. LTD. 84470 23035 927132 ICE CREAM ,DAIRY PRODUCTS 

'A, LAZIZA FACTORIES CO. 722991 23733 39 SAIIAB CONFECTIONERY - NUTS 

LA117 3 IND. ESTATES 

-,0. ABDUL AZEEM SHARAUDI AND BROS 6367nn 23P1 It 67,12 CHEWING GUM,CHOCOLATE ,SWEETS TOTr 

'T. CONFECTIONERY AND CHEWING GUM FACTORY CO. 621456 21602 7957 CHEWING GUM CHOCOLATES , SWEET. 

JORDAN TOBACO AND CIGARETTE CO. LID 777112 21204 57 CIGARETTES 

A*,.1 UNVESTMENT AND INfCTINATIONAL TRADE CO. 731191 23216 9' HYGIENIC PAPER 

S . JORDAN BREWERY CO. LTD 625161 1323 312 ALCOHOLIC DRINKS 

, D ABU JABER AND SONS . 625161 2 3 12 ALCOHOLIC DRINKS 

ARAB FOOD INDUSTRIES CO. 019132 23520 500 POTATO CHIPS , SOUP, BABY FOOD 

JORDANDAIRY CO. 93358 41429 6474 ICE CREAM , DAIRY PRODUCTS 
JORDACO.ZAHKA DAIR 

~8. INEHYGIENIC PAPER CO. LTD. 652689 24134 154 , YINCPPR 

n JORDAN ICE AND AERAIED WATER CO. 592014 24266. 146 'SOFTDRINKS 

.1. WOOLLEN INDUSTRIES CO. 8927k,. 22iuj4 1728 BLANKETS 

91. JORDAN CLOTHING CO. :625116 21802 457 'CLOTHING 

92. RAMA TRICO FACTORY 775724. 10172 'CLOTHING' 

'S. NAWRAS FACTORY 646250 922314 CLOTHING 

.- " ' NATIONAL' SEWING AND TRADE WORKSHOP. 639690 '' 6173 ' CLOTHING "' 

* 
-p{{:; : .:a' } , -' ,U , : :5 ', ir''; 'G ,{'; a . " .g,- : " . . ' 
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JORDANIAN INDUSTRIES' EXHIBITION
 

NO. NAJMIOF COW#ANY TEL. TELEX i".J.oox KIND OF PROIDCTS 

AL I1 Nt OJUNEH 
6553f1 CLOTHING 

f ALrJ' CU,L I. 6(,112j) 922313 
 'LUTIIING 
f T,: CL0r1fg FAcII(IR 62 16 )2 24274 7"ffl'I ( HII'.: 

'hI JORCAN wCRS IED HILLS CO. L10. 953 
 21 6060 
 WORSTED HILLS
 

ZAflKA
 

4q UNION -cR SIOP SLYiNC 630004 
 - 183051 CLOTHING
 

AL HAII1DIEH S[WINC wORK SHOP 630908 
 150943 
 CLOTHING 
?'. 
 AL ANWAR PLASTIC Co. 
 893199 
 15115 
 PLASTIC BAGS
 

. HCDEPN PLASTIC 
YARN F4CTORY 
 893454 
 6154 
 PLASTIC YARN
 
. (ST. HISHAH ZAOIAN 645223 
 21575 011727 
 PLASTICS CONTAINERS
 

JORDAN EN.ELCPES FACTORY 
 656255 21543 7 
 ENVELOPES 
, PAPER , PLASTIC BACS
 
0". AL- SAYYED PRINTING 
 655849 
 21500 20070 
 LAOELS
 
%. JlODAN PRINTING AN) PACKACING CO. LTD. 7961'' 21"'6 6068 
 BOXES
 

7. 1;7,4 AL- SARAYJ' S CO. 
 639024 
 23407 
 PLASTIC STRAWS
 
10. SULTAN PLASI 
 '0. Co. 
 954101 41444 
 15147
09. PLASTICS CONTAINERS
ZARKA
 

iHODDASA 0 INDUSTRIAL EST. 679111 
 925866 
 POLYESTRYN PRODUCTS
 
IU. rLCHNICAL .,INDUSTRIALPLASTICS Co. 
 668419 22051 8864 
 PLASTIC 
- DRIP IRRIGATION
 

JORDAN PHOSPHAIE HINCS CO. 660141 
 21223 30 
 PHOSPHATE
 
0" AHADJHINLlAL WATER 
CO. 
 6232311 
 21575 2011 
 MINERAL WAIER
 

NIT 
 NAME OFCOMANY 
 TEL. TELEX P.O.BOX 
 KIND OF PROUCIS
 
C0i JORDAN CERAMIC INDUSTRIES CO. LID 
 621170 
 21610 1410 
 CEPAHICS
 

(.,
SAM ABU EltA AND Co. 
 736365 
 21628 925126 
 BED COVERS
 
t05 HISHAM B. QALAM ( BADIA FACTORY ) 982027 41435 5043 
 CLOTHING
 

lARKA 2ANKA 

TC6 DIRANI & PHARAON CO. 817527 13876 211 FURNITURE FOR SCHOOLS 
- GARDENS RESTAUR
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FOREVORD 

Recognizing th- urgencv of energy conservation on a national level, the Government of
Pakistan has established the National Energy Conservation Centre (ENERCON) in the
Ministry of Planning and Development. ENERCON is leading and coordinating
Pakistan's National Enerl,-, Conservation Programme. through technical assistance
services, special policy studies, information and publications, and training courses. 

As part of its commitment to fostering the conservation of ecnrgv in Pakistan,
ENERCON has und,:rtakcn the preparation and distribution of a series of technical
manuals. This manual on efficient opcration of boiler systems is the second in this series. 

Targeted to engineers and technicians managing and operating industrial and commercial 
facilities, these manuals offer a number of unique approaches: 

1) 	 a description of equipment and systcms from the point of 'view of energy

consumption and energy efficiency
 

2) lips and detailed ideas on how to improve and maximize energy efficiency of the 
equipment 

3) 	 methodologies and step by step approaches for calculating and i,iplemcntation 
energy saving ideas. 

We at ENERCON envision this boiler manual to be equally useful to experienced 
engineers looking to improve their understanding of concepts of energy efficiency, as toengineering students looking at their lirst real application of basic engineering principles.
This manual is offered as a companion to a training workshop on this subject.
Nevertheless, as the other manuals in the series, it is also a source of valuable energy 
information, to be referred to again and again in the future. 

Careful management and efficient utilization of energy in all its forms is of crucial
importance to the continued development of Pakistan. Engineers and technical
 
manaers have a large and responsible role to play in this national effort. 
 With manuals,
training courses, and other technical information and assistance, ENERCON is pledged
to continue its detailed technical support of concerned engineers and technicians working
together on The National Energy Conservation Programme. 

Engr. Sadaqat Hasan Mir, Managing Director, ENERCON 

May, 1987 
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