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Executive Summary

Environics and ERCC were assigned by UNEP/CoM toycaut the project for
Development of an Energy Consumption Indicatorste3ysfor Egypt. The ultimate
objective of this project islficreasing demand side energy efficiency in Egypt,
without negatively impacting economic developmanets”.

The scope of the projectThe development of a system to measure and ewaluat
energy use in Egypt and guide data collection anticp making”, contributes to
achieving the ultimate objective. Work carried tighout this project for developing
this system contributes the following:

» Suggesting an energy accounting framework and mysfeindicators for the
Egyptian economy, based on the best present itienaa practices and
research.

* lllustrating the capability of the proposed accoumt framework and
indicators for tracking energy use changes withetand relating it to changes
in the size of the economy, economic structureefticiency of energy use,
which is not possible with the present metrics.

* Demonstrating the use of the proposed framework iadetators on pre-
selected sectors within the Egyptian economy.

* Analyzing the usability of existing data within th@oposed accounting
framework.

* Proposing an institutional setup through which #ezounting framework
could be implemented.

* Recommending short term activities to initiate ithglementation.

The application of the developed system should nilagessible to track changes in
energy intensity, identify barriers to the reduetaf energy intensity, and help outline
programs to reduce Egypt's energy intensity to dpm GDP and energy
consumption growth. The system will thus provide thasis for sustained rational
planning and decision making.

Focus Sectors

The focus in this project is on pre-specified ecoiosectors, identified to be the
highest final energy consumers in Egypt. These aagnely the industrial,
transportation, residential, commercial and toursgttors.

Sub-sectors focused upon within each of the maitose were identified based on a
number of guiding principles including level of egg consumption, and size of
activity and its level of growth.
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Sector Selected Sub-Sector

Residential The whole sector is covered

Sector

Commercial Schools, Hospitals, Retail Malls, Office Buildingand

Sector Supermarkets.

Industrial Iron and steel, Cement, Fertilizers, Aluminum, Whddling and

Sector Sugar Production.

Transportation | For passenger transport: intraaitylip buses, river transport and
metro and intercity busses, railway and domestitransport.
For freight transportation: intercity river, railwand trucks.

Tourism Hotels

Accounting Framework

This study proposes an accounting framework forggnentensity in the Egyptian
economy. The applied accounting framework in thiglg is the Log-Mean Divisia
Index (LMDI) method of Index Decomposition Analysiwhich is used by other
developed countries.

The accounting framework suggests a series of amglis that allow changes in
energy use in the economy to be attributed to idiffecauses (referred to as effects)
within the economy. It thus improves the undersitagmaf the energy consumption
patterns and trends within the economy, neceseaypport related decision making.

The relative contributions to energy use from clegnigp energy intensity, economic

activity, and economic structure, are calculatealléd the intensity effect, activity

effect, and structural effect). Together, thesevigi® a way to understand the energy

consumption within a specific sub-sector, a sectdhe whole economy. From these

effects, the following can also be calculated:

- The Energy Savings (ES), which is the amountenérgy saved due to
improvements in energy intensity;

- The Energy Performance Index (EPI), a unitlesgyited ratio of the energy
change; and

- The Hypothetical Energy (EH), energy use if éhésad been no change in
intensity along the duration studied.

The ES and EPI ultimately reflect the result of imas changes in
societal/technological trends, as well as poli@es measures which affect energy
consumption at the economy level under study. Thiel could be a factory
(depending on type), group of factories within adustry, industrial sub-sector, total
industrial sector, and at the scale of the econd®®yand EPI, in addition to the three
effects, are generally referred to as energy indisa

Data that feed into the accounting framework hanbe main constraint to produce
numerical values. Data challenges faced include:

. Avalilability: Data required for calculation of some intensity swgas is not
generated.

. Accessibility: Available data does not consistently cover the tisegies
required for analysis. In other cases, it coulddvally inaccessible.

. Aggregation:Aggregation hides details needed for adequate sisaly
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° Compatibility: This is mainly related to data being compiled foe specific
purposes of the entity generating, or compilingTihe lack of a Common
Economic Structure for data collection within difat entities prevents the
use of this data for a common purpose.

. Accuracy:In some cases, the figures acquired are not readistl it was clear
that the data compiled was not verified.

Contribution of the Proposed Framework to Policy Making

Using the limited data available, the present wq@iovides a case study
demonstrating the value that the proposed energguating framework can have
when applied economy-wide and supported by appatgpridata. The full
implementation of this accounting framework wilfjtere a sustainable cross-sectoral
system. This will entail costs in terms of traingersonnel, information protocols,
costs to collect, compile, process, and analyza dad in some limited cases to
generate data not currently generated. Howevegpitesents a necessary basis for
targeted policy making.

The results obtained for the residential sectaapkycally represented below, are a
case in point. They analyze the changes in el@gtrconsumption into the three
effects mentioned above, activity, structure, andnsity, explaining the cause for the
overall electricity consumption change from 200D20They show a change due to
an increase in activity (increase number of congamghown in red), a shift in
consumers to the higher tiers (shown in green)astght reduction in intensity of
consumption (consumption/household) in the higleest This reduced intensity is in
turn likely due to structure within each tier; hoxge data is not available to allow an
analysis within the tiers.

07/08 08/09 2007-2009

B Activity Effect

B Structure Effect

300 W Intensity Effect
200 —— i i
100

0 L . L . 1

Years

Total Change in Energy Use (ktoe)

The proposed energy accounting framework provideslahat:

. Allows energy use changes to be tracked oves.tim

. Analyzes energy use changes (both on an econeagtpral and end use
scale).

. Forecasts energy demands based on an underggaridiominant trends,

. Highlights areas for efficiency improvement.

. Guides decision makers to policies aimed atettergy sector through better

understanding of energy consumption trends natidewe.g. energy pricing,
moderating peak demand, and encouraging sectorshengy expansions.
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Evaluates the effect of policies — both energliges and general policies —
on energy demand.

Predicts the expected effect of policies on epegnsumption, whether the
policies are directly related to energy or not (eaghousing tax, which will
provide an incentive for smaller housing, and tfereelower energy use).

Proposed | nstitutional Setup

The study proposes three necessary conditionsdardo develop an institutional
setup for the energy accounting framework system:

Assign A National level government Body

Given the existing institutional setup for EE, tepreme Council for Energy
and the Energy Efficiency Unit SCE/EE host the aotmg framework
system as they are the closest to the decisionngdkib represented by the
Cabinet.

Adopt a Bottom-Up Approach

In most of the cases, the data is available, dreagded and obviously
compatible when it is considered at the facilityele Accordingly, it is
proposed that data is recorded at the facilityll&weugh an energy register
and is availed to the entity compiling this dataiperiodical energy report.

Sectoral Mainstreaming

It is proposed that the energy accounting framevmakmainstreamed at the
sectoral level. The entity to host the system isppsed to be the same
recommended by a parallel study carried out by EEHbr establishing EE
units at the sectoral level.

Sector Ministry Proposed Entity
Industry Ministry of Trade and | IDA
Industry
Tourism Ministry of Tourism TDA
(Hotels)
Transportation| Ministry of Transport National Institute of Trar@p
Residential Ministry of Housing Housing and BuildiNational
Research Center
Commercial Ministry of Trade and | Internal Trade Development
Industry Authority
Schools Ministry of Education| To be determinedhsy
Ministry
Hospitals Ministry of Health To be determinedthg
Ministry

The main tasks undertaken within the energy acoogifitamework system are:

El Indicator Identification

El indicators proposed within the scope of thisigiesent are based on
international adopted EI indicators as well as @datilability and format. It is

proposed to apply the accounting framework forittticators at two stages.
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The first is for EI where data is generated and mited, while the second is
for data that is neither currently generated ancionpiled.

Sector/Sub | Proposed El indicator for | Additional El Indicator for
sector? First Stage Second Stage
Industry = Annual Energy
Consumption (toe)/Unit
of Production (ton)
= Annual Energy
Consumption (toe)/Value
Added (LE)
Residential = Annual Electricity = Annual Energy
Consumption (kwh)/ consumption (toe)
Household /Household
= Annual Energy
consumption (toe)/floor
area (M)
Hotels = Annual and Monthly = Annual Energy
Energy Consumption consumption (toe)/floor
(toe)/Guest Night area (M)
= Annual and Monthly
Energy Consumption
(toe) /Hotel Room
= Energy Consumption
(toe)/Value Added (LE)
Schools = Annual Electricity = Annual Energy
consumption consumption (toe)/floor
(kWh)/Student area (M)
= Annual Energy
consumption (toe)//Studen
Hospitals = Annual Energy = Annual Energy
Consumption consumption (toe)/floor
(toe)/Patient Bed area (M)
Office = Annual Electricity = Annual Energy
Buildings, consumption (kWh)/h consumption (toe)/floor
Supermarkets, area (M)
Malls
Transportation| = Annual Energy
Consumption (toe)
/passenger-km
= Annual Energy
Consumption (toe) /ton-
km

For residential sector, schools, office buildinggpermarkets and malls, it is
proposed to calculate energy intensity at the fststge using electricity

! Collecting data at the lowest disaggregated lexklallow a more accurate calculation and analysis
of the indicators. For example in schools, datdectéd at the school level will allow identifying
schools working morning and/or evening shifts.
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consumption only, since electricity consumptionadatavailable, while at the
second stage the intensity is calculated usingtdbed energy consumption
data (electricity and fuel).

It is also proposed that these energy intensiteesefined and extended with
system development to include additional sectobsgmetors or additional
measures, e.g. to test the impact of specific gdj@s the need arises.

- Data Generation and Compilation
It is proposed that the data be generated at theslodisaggregated level
possible to prevent errors resulting from matchdatp from different entities.
Compilation of data has to be carried out at tloeosel level.

- Data Verification
For ensuring the quality and reliability of the icators, the compiled data for
the calculations has to be verified for quality tohand assurance by an
unbiased entity. CAPMAS is the organization mandi&tg law to collect data
on the national level. Accordingly, it is proposétat the SCE/EE unit
mobilizes CAPMAS to play this role in cooperationttwthe suppliers of
energy, namely electricity, natural gas and petrolg@roducts.

- I ndicators processing and analysis

Processing and analysis, according to the propesedunting framework,
requires dedicated and focused personnel with adegbackground and
whose expertise will be accumulated through prategperience. At its early
stages, the implementation of this accounting fraark will also benefit
from extensive feedback for refinement and adjustmAccordingly, at the
initiation of the system, it is proposed that atcaized system be hosted by
SCE. In parallel, actions could be taken to deedin& the indicator system to
the sectoral level, incrementally. The transfenfra centralized to a sectoral
system could be carried out in phases based onettet of development,
capability and specific needs of the specific seartd the Ministry/Agency
managing it.

- Reporting
Reporting will be undertaken by the EE unit to bditle Ministry/Agency
supervising specific sub-sectors, as well as thE.S®@r all sectors to which
processing and analysis will be decentralized sdwtoral entity will take over
this role.

An integral part of the reports will be a comparatanalysis of the time trends
and relationship to drivers of the specific sestdbtsector energy
consumption, as well as a comparison to relevaetnational indicators or
benchmarks. Areas requiring more attention andyarsaand/or action should
also be identified.

- Setting Action Plans
Based on the indicators and analysis, action plaith set targets are
developed, including policies at the national aectaral levels. These should
be proposed by the EE unit in cooperation with@attunits to be presented
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to the relevant ministries for discussion and aoptThese plans will be
discussed and approved by the SCE to ensure camsystand eventual
synergy and that they are in line with the poliaieveloped on the national
levels.

Actionsto Improve Energy Efficiency

In addition to the energy accounting framework eystand the knowledge resulting
from it, there are additional necessary pillarsvarich an Energy Efficiency (EE)
system should be based, none of which is well dgesl in Egypt. These are:

Institutional Setup of Energy Management in Egypt

As discussed abov#he recently established EE unit reporting to thpr&me
Council of Energy (SCE) is planned to play the mii¢he lead EE entity. It is
well located within the structure of the Egyptiamvgrnment, but to date, it is
not staffed nor equipped to play this role.

L aws and Regulations covering EE

An energy efficiency law is required to regulatétical functions such as
mandatory audits, mandatory designation of energnagers, reporting,
mandatory labeling, and standards. The regulatioenergy recording and
reporting will represent a critical contribution tihe proposed energy
accounting system, and will thus need to be puotéftect on the short term.

EE Strategy
Developing a National Energy Efficiency strategyessential for setting the
roadmap for EE in Egypt guiding actions at theoral and sectoral levels.

EE Policiesand M easures

The proposed policies are mainly implemented orsdwtoral level. However
Progressive Pricing is the major policy proposed to be implemented lon t
national level, although with specific sectoral lgagions.

On the sectoral level, the EE policies are dividetb activity-oriented,
efficiency-oriented and structure-oriented. Givdre tcurrent demographic
growth and the need for stronger economic developnp®licies oriented to
reduce activity levels need to be avoided for titrustrial and tourism sectors.
On the other hand, increase in the residential emimercial sectors is
inevitable, and given the shortage in hospitalssoiols, the increase in their
activities is needed. Transportation is the onlgt@ewhere growth may be
controlled based on rational land-use and sup@ynsh

Structure-oriented policies, influencing sectorsmposition for a more
effective energy use, are needed in all sectonsekample, it is desirable to
shift towards low energy consumption industriesdoicis in the industrial
sector, to shift transportation modes to publimgportation, railroads and
river transport. However, these structure-orientpdlicies are to be
implemented on the longer term based on clearlgldped plans.
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Efficiency-oriented policies are more likely to amke results on the short
term compared to structural or activity orientedligges. The proposed
efficiency oriented policies on the sectoral lemelude:

" EE standards

. Compulsory Energy labeling

" Mandatory energy audits

. Financial incentives and soft loans for EE
" Public investment in EE projects

Action Plan and Preparatory Activities

A fully developed system covering all sectors @& Egyptian Economy should allow

for the calculation of economy-wide indicators aslvas those at the highest level of
disaggregation practically useful for policy guidanlt is obvious that a multi-year

action plan is necessary for such system to béledtad, developed and settled. The
development of this action plan will benefit frorhet extension of the exercise
undertaken during this study, in two respects.

First, the accounting framework proposed througis study would need to be
repopulated with data specifically collected andmpded for its purposes.
Fortunately, most of the basic data required fer pnoposed framework is actually
generated, but its usability in this respect is lost in thggregation process. As
proposed during the EEU meeting held on Jun8 P®11, priority sector(s)/sub-
sector(s) could be selected for the first versibthe energy indicators based on data
generation and compilation status of the sectorémdbor and the willingness of the
sectoral entity to host and implement the energyuaating system. Second, the
development of this action plan will benefit frofmetextension of this exercise to a
larger number of sub-sectors of the selected sector

Influencing the process of data aggregation atseetor level will require a closer
cooperation with sectoral entities responsible data collection and compilation
based on a clear understanding of the benefits that proposed accounting
framework could provide.

Accordingly, these preparatory activities couldlgia number of important results in

a relatively short period:

- The development of an action plan based on ireplementation experience,
although of a limited scope;

- This action plan could represent the necessasistdor a donor financed project
reflecting local, rather than donor priorities;

- Increase sectoral awareness of the benefitsvankings of the proposed energy
accounting framework, and accordingly buy-in anchexghip;

- Issue an early version of energy indicators,efitng from the experience
accumulated through the current study but usingencompatible data for the
year 2012.
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The following is the proposed time schedule forgheparatory activities:

2011 2012 2013
Q4 | Q1 | Q2 | Q3 | Q4 | Q1 | Q2
Establishing data collection system
within the data generating entities
Collecting indicators data
Verifying Data
Calculating the Indicators by EEU/SCE

| ssuance of first Set of I ndicators
Reuvisiting the indicators and feeding
back to data collection system
Developing an Action Plan

Action Plan

J}-ﬂl
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1. Introduction

Energy Intensity in Egypt (total primary energy somption per 2005 USD of
GDP at Purchasing Power Parity), as published by thS. Energy

Information Administration (EIA), has increased rfrol86 toe/$ in 1980 to

206 toe/$ in 1984. This was followed by a generdéigreasing trend to reach
180 toe/$ in 2000. During the period from 2000-200&re was a significant
increase in the energy intensity to reach 204 toe/05. This increase was
followed by a rapid decrease in year 2006 and 200rach 177 toe/$ in

2007. The fluctuation in energy intensity duringstiperiod 1980-2007 is

graphically presented in Figure (1).

Based on data published by the World Energy Coyld¢itC), Egypt Primary
Energy Intensity versus GDP per capita is compastthi other MENA
countries and OECD countries. It is noticed thastdENA countries with
similar GDP to Egypt have higher energy intenditys also noticed that in
most of the OECD countries energy intensities raingen 100 toe/$ to 200
toe/$. Egypt falls at the higher end of this rangewever all of these
countries have a higher GDP than Egypt. Figure pi®@sents a graphical
presentation of energy intensity versus GDP forggggnd the MENA and
OECD countries.

This indicates that Egypt has the potential to @aase its GDP per capita,
while maintaining, or even decreasing, its primamgrgy intensity per unit of
GDP.

Increasing GDP per capita with a growing populatiequires an increase in
the level of activities in the economy. Decreasthg energy intensity of
Egypt, while increasing the level of economic attg, requires that Energy
Efficiency (EE) policies be mainstreamed when piagrand implementing
activities contributing to the national economy. eEy consumption
indicators for each of the energy intensive sectfrthe Egyptian economy
will guide the development of these EE policies.

EnvironicERCC October 2011



Development of a System of Energy | ntensity I ndicators for the Egyptian Economy

9000

8500

8000

7500

Energy Intensity
(BTU per Year 2005 US$ at PPP)

7000

6500

6000

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Years (1980 - 2007)

Figure (1): Egypt Energy Intensity - Total Primary Energy Consumption per Dollar of GDP

(Btu per Year 2005 U.S. Dollars at PPP)

Source: U.S. Energy Information Administration (EIA
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Figure (2): GDP versus Energy Intensity for MENA and OCED Countries

Source: World Energy Councilwww.enerdata.fr

MENA countries presented in the figures do notudel Bahrain, Irag, Oman, Palestine, Qatar, UnitebAmirates and Libya.
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Environics and ERCC were assigned by UNEP/CoM toyaaut the project
for Development of an Energy Consumption Indicatystem for Egypt. The
ultimate objective of this project igricreasing demand side energy efficiency
in Egypt, without negatively impacting economicalepment targets”.

The scope of the project, namélyhe development of a system to measure
and evaluate energy use in Egypt and guide datéeactadn and policy
making”, contributes to achieving the ultimate objectivéeTapplication of
this system should make it possible to track changeenergy intensity,
identify barriers to the reduction of energy inignsand help outline
programs to reduce Egypt's energy intensity to dpte GDP and energy
consumption growth. The system will thus provide thasis for sustained
rational planning and decision making.

As per the Terms of Reference (TORS), the focuthi® project is on pre-
specified economic sectors, identified to be thghést final energy
consumers in Egypt. These are namely the industti@nsportation,
residential, commercial and tourism sectors.

The final energy consumption in Egypt has incredsaah about 23.6 MTOE
in 1994/1995 to approximately 45 MTOE in 2007/2008is corresponds to
an average annual increase of about 5.5%. Howewer, final energy
consumption mix, presented in Figure (5), is alnbstsame over the period
1994/1995 —2007/2008, with industfialransport, residential and commercial
(including Tourism) being the main energy consumers

! Energy consumption in the industrial sector presgin this section includes also non-energy uses.
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Final Energy Consumption Pattern
1994/1995
Government &
Utilities
2%

Agriculture
1%

Residential &
Commercial
18%
Industry
50%

Transport
29%

Figure (3): Energy Consumption (1994/1995)
Source: OEP

Final Energy Consumption Pattern
2002/2003

Government
& Utilities 3%

Agriculture 1%

Residential &
Commercial
20%

Industry 48%

Transport 28%

Figure (4): Energy Consumption (2002/2003)
Source: OEP

Final Energy Consumption Pattern
2007/2008

Government

Agriculture
& Utilities 3%

1%

Residential &
Commercial

20%
Industry 53%

Transport
23%

Figure (5): Energy Consumption (2007/2008)
Source: Compiled from EEHC, EGPC and EGAS
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2.

2.1

Selected Sub-Sectors

The Term of Reference (TOR) of the assignment iflestthe main energy
consuming sectors to be addressed as Industriahn@uocial, Residential,
Tourism and Transport. As per the TOR, the Constilgato break-down each
sector into sub-sectors (or levels) to focus upsrrelevant.

Identifying the sub-sectors to be focused uponiwidach of the main sectors

Is based on the following criteria:

- Large consumers of energy, and/or

- Activities of growing size, and preferably

- Managed by a specific entity, which will faciliéga monitoring the
energy consumption pattern and impact of the appaicies.

The selected sub-sectors have been discussed xpénte within each sector
through individual meetings and finally in the EgyerEfficiency Unit of the

supreme Energy Council meeting held on Jlfﬂyﬂ)lo. During this meeting
the proposed sub-sectors and recommendations darding and excluding
sub-sectors were discussed. These recommendatrensefiected in this

section.

Specifying Sub-sectors

This section presents the justification behind #atection of sub-sectors
within each of the five sectors.

. Residential

The residential sector covers all types of residéminits. This sector
could be divided geographically (governorates andrakez), by

income level (occupancy rate and/or appliance osing), and by

nature of the area (rural and urban). However, dach of these
divisions, the two factors of high energy consumptand increase in
activity apply, and no subdivision can thus be fmxliupon alone since
both factors are related (e.g. change in energguption of rural

areas could be resulting from urbanization, andngbaof energy

consumption in low income levels could be relatedchange in

income distribution). Thus it is not recommendedoimus on any sub-
sector within the residential sector. Divisionshinit the sector based
on power consumption are used for analysis of ¢aos indicators.

. Commercial
The commercial sector is one of the most diffisgttors to define and
one with perhaps the widest variation in definitiacross other
countries. In general, the commercial sector inetudll spaces used
for services, but not for any type of industrialogessing. These
include administrative office spaces, retail andolebale spaces,
entertainment, service providers, institutional Idings, etc. These
may also include hotels and warehouses. The marggrconsuming
services in the commercial sector are lighting,cepaonditioning,
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water heating, and the operation of equipment (sashcomputers,
ovens in restaurants, etc.).

In Egypt, there is no unified definition of the comarcial sector. The
Code for Energy Efficiency in Commercial Buildifgsets technically
detailed EE specifications for a wide range of caroial buildings.
The commercial buildings definition in different timaal surveys,
including those carried by OEP, varies. For examplsome surveys,
banks and clinics were considered as part of tmenoercial sector,
while in other studies they are not.

The Egyptian Electricity Holding Company (EEHC)fid&gion of
commercial buildings covers a wide range of aassit including
hotels, utility companies, and workshops.

In all cases, it is clear that the commercial secém not be dealt with
as a single entity due to the variation in the tgpeactivity based on
the building type.

The sub-sectors to be focused upon in the comnheseetor are
selected from those fulfilling the main critericerdified earlier. They
are significant consumers of energy, and/or they @rowing in

number, and they represent a specific categoryhwten be regulated
and influenced by policy. These sub-sectors are:

. Schools
. Hospitals
. Retail Malls
. Office buildings (this does not include office spsacin
residential buildings)
. Supermarkets
. Industry

According to the Prime Minister Decree 1795/2008emnded by
Decrees 446/2009, 1953/2010 and 2130/2010 reggldlia selling
prices of electricity and NG to the industries, rgyeintensive
industries are identified as:

= Iron

] Cement

] Aluminum

] Fertilizers

. Copper

= Petrochemicals

Annex (1), includes the Prime Minister Decrees.

In addition, the Egyptian German Joint Committee Rénewable
Energy, Energy Efficiency and Environmental Pratect(JCEE), has

2 Egyptian Code for Energy Efficiency in BuildingsPart Two: Commercial Buildings (ECP 306-
2005), National Housing & Building Research Centilinistry of Housing, Utilities and Urban
Development.
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identified industries in Egypt with significant gaitial to reduce fossil
fuel and electricity consumption as:

. Chemical and Fertilizer (21%)
" Iron & steel (34%),
. Aluminum industry (10%),

. Paper and pulp industry,
. Cement (11%),

" Building materials industry,

. Glass,

" Ceramics,

" Food industry, closely related to the agricultwedtor, and

" The textile industry (31%) is less intensive buttansidered

because of its importance to Egypt.

Based on initial discussions with industry expessd comparison of
energy consumption as well as size and homogeok#gnch industry,
it was agreed that the focus will be on the idedifenergy intensive
sectors by Prime Minister's Decree 446/2009.

However, during the energy efficiency unit meetitige attendees
proposed to exclude the Aluminum, Copper and Pleé&wmicals
industries. This was justified by the fact thatréhes only one primary
Aluminum production plant and one primary Coppeyduction plant

in Egypt.

The petrochemicals sector constitutes differentistides, each having
a different energy consumption pattern and limmeenber of plants.
Due to the diversity of this sector, it was agreeith the EEU to

exclude it.

It was also proposed to include less energy imtensidustries with
high value added, such as the food industry.

Based on the suggestion of the EEU, it was condtiaiat the focus be
on the following high energy intensive sectors:

] Iron

. Cement

] Fertilizers
] Aluminum

Although, there is only one aluminum plant, elextyi consumed by
this plant presents a substantial amount of thetredéy consumed by
the industrial sector, and accordingly any enerffigiency measure
implemented in the plant will result in considerablectricity savings.

% In brackets is the %age of energy intensity abaeeld average according to the cited Energy
Committee and the Industrial Modernization Center.

* Meetings were held with Dr. Mohamed EI Sobki, oé thiC, and Eng. Mohamed El Sherif, of the
Ministry of Industry, and Eng. Hisham EIl HarounylDfA.

EnvironicERCC October 2011



Development of a System of Energy | ntensity Indicators for the Egyptian Economy 9

The food industry sector is diverse and can notdmpeesented by a
common indicator. Thus, focus will be on two of thed industry sub-
sectors. These are:

- Wheat Milling

- Sugar Production

Both products represent strategic goods. Wheats naite large in
number and energy is mainly consumed as electusig in operating
the motors. Thus, the EE measures to be adoptédanget specific
equipment. As for sugar production, the existirgngd are limited, but
the industry is growing. Energy intensity in thegau industry is
relatively high compared to other food industri@sd the energy uses
are diverse.

. Transportation
The transport sector is concerned with the trarispbrfreight and
people. Transport is a clearly identified sectelatively more uniform
across countries and economies, though the relatipertance of its
various modes may vary across countries. Intematidoransport is
almost always excluded since its contribution téhbational energy
consumption and GDP are difficult to ascertain.

In Egypt, the prominent modes of freight trans@oe road, and rail.
The prominent modes of passenger transport are raddand air.
Transport encompasses intracity and intercity parts

For passenger transport both intracity and intericéinsportation are
addressed in this work, while for freight transpaonly intercity
transportation is addressed. Unlike other tranggiort modes, private
cars, taxies, and trucks (others than those opkrdayethe Holding
Company for Maritime and Land Transport) are notnaged by a
single entity that compiles data and facilitates #ccessibility.
Available data on intercity passenger-km and tonfemthese modes
are based on surveys, assumptions and projectasried out by TPA.
The last extensive survey was carried out in 1988 ihtracity
transportation. Currently, a national survey is ingk place and
expected to be finalized in 20°L1Since data for these modes are not
generated periodically, indicators will not be cééted for these
modes of transportation within the scope of thislgt

Intracity city passenger transport includes:
- Public Buses

- River Transport

- Metro

Intercity city passenger transport includes:
- Buses

®This information has been confirmed through a meetiith the Transport Planning Authority
(TPA).
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- Railway
- Domestic Air transport

Intercity freight transport includes:

- River

- Railway

- Trucks, operated by the Holding Company for Mar& and
Land Transport.

River transport is not a significant mode of trasrsin Egypt for either
passenger or freight transport (river transpotiare is 6% of Egypt
total freight transpor) However, river transport is one of the sub-
sectors to be focused upon, as it is an energgiafti mode of
transport expected to be developing rapidly.

. Tourism
Given the size and importance of tourism to the gy economy,
and the existence of a separate entity (MinistryTotirism) which
oversees the sector, tourism has been selectedeasfdhe sectors to
focus upon in this project.

The tourism sector includes hotels, tourist transpion, touristic
restaurants, and tourist shopping, entertainmeutcaltural activities.

For the purposes of this study, and using the rait@reviously
discussed, the focus is on energy consumption tel$yjoas it is the
sub-sector that best represents the tourism sector.

2.2 Specific Focus

In selecting El indicators for residential and antner of commercial sub-
sectors, the focus is on electric energy consumpfibis focus is justified by
the following facts:

. Gas consumption is used mostly for cooking and miagating. It does
not greatly change seasonally, and does not sadiedwelling size as
electricity consumption does.

. Consumption of NG is nearly constant over a peobtime, while that
of electricity increasés The greatest growth in power demand is on
electricity to lighting, running new appliances, agll as for
ventilation, air conditioning and heating.

. Natural Gas is used mainly as a substitute for LPG.

6 Reference: JICA, The Development Study on InleWaterway Transport in the Arab Republic of
Egypt (2002), cited in APL and Frost & Sullivan, @i Opportunities and Challenges in Freight
Transport and Logistics.

" According to EGAS, through personal communicatitie average monthly consumption for a
household (based on the monthly bills) is 25-3(and is constant over time.

EnvironicERCC October 2011



Development of a System of Energy | ntensity Indicators for the Egyptian Economy 11

In addition, EEHC and EGAS adopt different codiggtems, and accordingly
NG and electricity data can not be matched for eeaesidential and
commercial building.

This concept applies for the residential sectoryels as identified sub-sectors
of the commercial sector (office buildings, mablsjpermarkets and schools).
Although, there are recent initiatives for using NGcooling in commercial
building, this application is not yet widespreadEigypt.

As for hospitals and hotels, NG/gas oil are a majource of energy.
Accordingly, they will be taken into considerationthe energy calculations.

Although some hotels generate their own powerhag are located in areas
not yet connected to the national grid (e.g. SauttiRed Sea Governorate),
the focus of this study will be on hotels that reegpower through the electric
grid due to data availability.

In the EEU meeting held on June™ 2011, discussions took place regarding
inclusion of LPG in the residential sector El iratirs, as LPG presents a
substantial amount of energy consumption in thédeesial sectdt Not
including LPG was justified by the lack of any éntihat generates data on
LPG consumption per household. Unlike NG and el@ttr no meters are
installed for measuring LPG consumption in housesol

8 A study carried out by OEP in 1996, indicated doasn a sample survey on households in Port Said
governorates, that LPG presents 42% of the enengyumed by households.

However, with the increase of households conneittdtie electricity grid and the increase in electri
applications in the houses, it is expected thatplercentage has decreased significantly.
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Proposed Energy Intensity Indicators

Energy Intensity indicators proposed for the nalagconomy are guided by
two factors:

» International Energy Intensities

The main objectives of the El indicators are to soea intensity of an
activity over a period of time, to track the ovég@rformance in time,
and to compare it with international benchmarkanggsnternationally
adopted energy intensities as guidance will agsiptoposing activity
measures. These measures could be used in assélsingl of
different activities in the Egyptian economy relatito international
figures.

= Data Availability and Format
For most sub-sectors, different activity measuresused to measure
the energy intensity for a single activity. In pogpmg the national
activity measures, data generated locally andatsat are used as
guidance to select from adopted international Hicators.

International El Indicators

National energy efficiency measurement and momgpkiecame an important
component of energy strategy in many countrieshénaftermath of the 1973
world oil crisis. With substantial increases in ldooil prices, many countries
recognized the need to understand how effectivelgergy was being
consumed in their economies and to increase emdfigiency. To serve these
purposes, appropriate energy efficiency indicatzese developed and applied
so that any efficiency changes that took place ccobé quantitatively
expressed. These indicators were also used in-coasgry comparisons to
explain differences in energy performance betweeunties and for
international benchmarking.

Economic Structurefor Energy Analysis

Internationally, several countries have undertatkenexercise of developing
national energy indicators, and have therefore madpgheir economic
structure for this purpose.

Although there are similarities between hierarchilesre are also considerable
differences. Annex Il shows the hierarchies for & New Zealand, the
United States, Australia, and the hierarchy useth®yEA, respectively.

Generally speaking, most countries have at least $ectors in common,
though the constituents and structures of the sect@my vary. Those four
sectors are: residential, commercial, industriadl tansport.

Additional sectors included in some hierarchies: ggewer generation,
agriculture & fishery, utilities, mining and extta® industries (that are not
specified elsewhere in industrial sector). Somentoes include a service
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sector which covers public utilities and governmsetvices. Some include
these under the commercial sector.

It is clear that there is no rigid or unique seatogconomic structure for
energy consumption, which allows flexibility in ddgping the national

structure based on the existing economic structfrethe country. For

example, where mining substantially contributethedeconomy, it may not be
realistic to include it in the industrial sectorthe value addition is not based
on processing but rather extraction.

Energy Accounting Systems

Energy accounting systems refer to the entire sy$be measuring, recording,
calculating, and analyzing a country’s energy camstion. This is in contrast
to an accounting framewdtkvhich describes the analytical methods used for
calculation of indicators. Therefore, two differamicounting systems may use
the same accounting framework, but differ in tHayt define and measure
different variable, sectors, sub-sectors, measafrastivity, etc.

There exists a wide variation among the energy wdaooy systems and
frameworks used by different countries. Variatiangst among systems on
the level of sector desegregation. As an example, Ganadian indicator
system has more than 100 sub-sectors. Not unexihgctthe number of

sectors is fewer for IEA and EU-ODEX since these anulti-country

initiatives and data availability is a limitation.

The sub-sectors in transport and industry are amualcross countrielBut

depend on the prevalence of industries and trahspodes within each
country (e.g. availability of inland water transpoor of a metals refining
industry).

Measures of Energy Use and Activity

International adopted indicators were used as ge&lan developing the
national indicators. Annex (lll) includes a summarythe proposed energy
consumption indicators proposed in the “Energy datbirs for Sustainable
Development Guidelines and Methodologies” issued tiy International

Atomic Energy Agency (IAEA) in 2008

For each EIl indicator, the energy consumption acttvity measures vary
according to the activity being measured. The dgtimeasure could be
physical or monetary.

® The Accounting Framework adopted in the calculatibthe indicators is presented in Section 4 of
this Report.

1% This publication is the product of an internatibimtiative to define a set of Energy Indicators f
Sustainable Development (EISD) and correspondinthodelogies and guidelines. The successful
completion of this work was led by the InternatibA#omic Energy Agency (IAEA) in cooperation
with the United Nations Department of Economic &utial Affairs (UNDESA), the International
Energy Agency (IEA), Eurostat and the European Bmvhent Agency (EEA).
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The energy consumption measure is uniform as itsorea all types of energy
consumed to carry out an activity in a specifiedqae Energy consumption
units adopted by each country vary (e.g. ton ouivement (TOE), British
Thermal Units (BTU), Joules).

On the other hand, the measures of activity in seewtors are internationally
uniform, while in others there are variations betwecountries. The most
uniform sectors are the transport and industriatoge. Transport activity is
measured by the mass of goods or number of pagsetrgasported times
multiplied by the distance for which they are tqam$ed (ton-kilometers or
passenger-kilometres), whereas industrial actigityeasured by physical unit
of production, volume, mass, etc. These measurestofity are used almost
universally across national energy accounting syste

For sectors such as residential and commercigl,cdmmon to use floor area
as a measure of activity. However, individual hdwde is also a used
measure of activity since ultimately a householdhis unit of housing for a
family, which is the basic unit of society. Thecdkang of both household
energy consumption and residential unit size alldkes changes in energy
consumption to be attributed to. For example, chang efficiency of energy
use, changes in occupancy, or changes in resitlantia area and space
conditioning. The ability to use different measuoésctivity is limited by the
availability of data.

For hotels, schools and hospitals, in some cowtsech as the US, Canada,
New Zealand and the UK, data are available witherssfce to activity
measures (guest nights in hotels, students in $ghdwspital beds in
hospitals). However, the data is not always conepdetd is sometimes part of
independent work undertaken by industry groupserathan as part of a
national plan. In many cases, comparison must Igatlyi controlled,
particularly with respect to weather conditions,enlarge part of the energy
consumption is utilized for space conditioning.

The activity measure captures both the serviceigeovby the activity (e.g.
household, student, hospital bed), as well asabel lof service. For example,
energy consumption per student is expected to teehiin private schools
than in government schools, reflecting the levedearivice provided.

Monetary activity measures are uniform and represiem value added for
each activity. The value added could be in US$watlrasing Power Parity
(PPP) or in local currency.

Data Availability and For mat
From the adopted international activity measurexudised above, the data
generated and compiled in Egypt will be used talguhe selection of the

national activity measures.

In identifying data availability and format, megswere held with different
entities. These are:
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J Central Agency for Public Mobilization and Statisti CAPMAS)
J Information and Decision Support Center (IDSC)

o Egyptian Electricity Holding Company (EEHC)

o Tourism Development Agency (TDA)

o Industrial Development Agency (IDA)

J Industrial Modernization Center (IMC)

J River Transport Authority

J Cairo Transport Authority (CTA)

o Ministry of Economic Development (MoED)

o Transport Planning Authority (TPA)

o Holding Company for Maritime and Land Transportat{eiCMLT)

J UNDP/GEF Energy Efficiency Improvement and GreerggouGas
Reduction Project)

o National Institute of Housing and Construction Resk (NIHCR)

And consultations were carried out with EGAS andPEG

Based on the meetings with these entities, availaldta generated was
identified and, accordingly official requests wesent to these entities to
acquire the data. Annex (IV) includes the officiafuests and the data lists
requested from each entity.

Energy Consumption Data

Consumed energy is in the form of electricity, pktam products and natural
gas. Data on Electricity consumption is generated the Ministry of
Electricity & Energy (MOEE), through the EgyptianleEtricity Holding
Company (EEHCY, while data on Petroleum Products and Natural &as
generated by the Ministry of Petroleum (MOP) thiodlge Egyptian General
Petroleum Corporation (EGPC) and the Egyptian Nétuas Holding
Company (EGAS), respectively.

Electricity consumption data is generated on mgnbdsis per user, and is
based on the electricity meter installed at eacér.uNatural Gas data is
generated on monthly basis for each sector. Annemnclides the electricity
and NG categories.

Petroleum products consumption data is generatechrotual basis. The
scheme adopted by the MOP in tracking fuel consiompis carried out

through the distribution companies and their agelBeech agent reports the
consumed fuel by type and recipient. The reportdd @ compiled, coded and
computerized at EGPC.

In addition to energy suppliers (MOP & MOEE), enempnsumption for

specific sub sectors is generally generated byuwuirgy entities. For example,
the Egyptian National Railways (ENR) generates dataail transport on a
monthly basis. Other entities, such as the Cen&géncy for Public

Mobilization and Statistics (CAPMAS), publish datampiled from the

generating entities.

1 EEHC has confirmed that they can provide the gtdt consumption data for the last couple of
years.
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The selected energy unit to be used in the indisasoton oil equivalent (toe),
as it was found to be the most commonly used aodrdmgly, will allow the
comparison of national intensity indicators witkeimational ones.

Physical Data

For each sector and sub-sector, associated aatmitl be measured. Unlike
the energy consumption data, the data measuringdtigty is generated by
different entities based on the nature of the dgtiun the transportation
sector, the physical data is passenger-km for pgsse or ton-km for goods.
In other sectors the data could vary, for examipléhe residential sector, the
generated physical data could be floor area ordtmlds, and in the industrial
sector it could be production (in tons) or valuere product (i.e. sales).

Monetary Data

The Ministry of Economic Development (MOED), pubks regularly Egypt's
Gross Domestic Product (GDP). It is the singletgnhandated to calculate
and publish such information.

The source of information is other national engitie

1- Information collected directly from other minissie

2- Information/date periodically generated by CAPMASince the
general census is performed only once every tersysame of this
information is based on extrapolations of samplevests and
estimates. Some are also partial, e.g., manufagtudata only
considers establishments having more than 15 erapfty

3- Budgetary information from the Ministry of Financformation
extracted from the budget includes consumption, esiment,
government wages, taxes subsides, etc.

4- Central bank reports, especially those concermtegnational trade.

The Ministry of Economic Development produces twges of outputs
regularly. The first are monitoring reports (yeadyarterly, every five years).
As these are produced shortly after the monitogagod ends, they include
some estimates, and could hold some differences tive other output which
is the yearly national accounts.

Yearly national accounts are produced in dedicagpibris and include the
Gross Domestic Product (GDP) at the aggregate lesalg income and
expense information. Value added is defined aglitfierence, including both
returns to labor (wages) and to capital (profits).

In general, information available at the MOED ig disaggregated enough for
calculation of monetary based indicators at thesadtor level, as it stops at
the ISIC4 2-digit level. As for CAPMAS, it also folvs the ISIC 4. For
sectors like the industrial sector and tourism, ¥ publishes value added
data at 4-digits level. In the industrial sectoyblished monetary data
includes:

12 Given the choice of sub-sectors in this study, lihgation is irrelevant.
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- Wages, benefits and insurances

- Production Requirement cost and depreciation
- Production value at selling price

- Total Production Cost

Net value added

Value of Fixed Assets

While, available tourism data includes:

- Wages, benefits and insurances

- Revenues

- Value of commodity and service requisites, trarsexpenses
- Value of fixed assets

Accordingly, CAPMAS monetary data could be usethm calculations of the
indicator. The GDP value used in the indictor vad in Egyptian currency,
and could be converted to US$ for comparison witarnational indicators.

Proposed Sectoral Energy Intensity Indicators

Based on the two guiding factors discussed aboamety, international
energy intensity indicators and data availabilitg dormat, the EI indicators
for selected sub-sectors of the Egyptian economyeoposed.

The main energy consumption drivers, the identiied requested data by the
consultancy team (see Annex 1V), as well as theived data are presented in
this section.

Residential Sector

The main energy drivers for energy services inrdgdential sector are the
number of households, which is a function in popoita as well as the floor
area per housing unit and the appliance ownerdlafh) being indicators of
living standards. The increase in connectivityte population/households to
electricity is not considered a future driver inygRg as most of the
population/households are already connected. Acuprtb CAPMAS 2006
census, 99.1 % of the households and 98.4% ofdpelation are connected
to electric energy.

The population growth leads to the increase inntim@ber of households, and

total floor area. According to CAPMAS populatiomses of 1996 and 2006,

the total population has increased by 18.33% inlibeyear period and the

number of housing units has increased by 36% duhegsame period. The
unbalanced increase in the population and housebsidts from a number of
factors, including:

- The decrease in the number of persons per housefbkl average
number of persons per household has decreased4fibim 1996 to 4.2
in 2006. This decrease could be a result of chamge®cioeconomic
behavior, where extended family members are mowtg separate
housing units, as well as availability of housingits, leading to a
relaxation of the housing-unit constraint.
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- Population shift from rural to urban areas with éwwhousehold
population density. The average number of persensipusehold, as per
2006 census, in rural areas is 4.4, while in udoaas is 3.9.

It is also estimated that the population growtte rduring the period from
2007-2022 will be 37%, while the growth in the nienbf households will be
40%. Moreover, the movement of households into imguanits with larger
floor area will lead to an increase in energy comstion per household.

The factors that best reflect the energy consumptiothe residential sector
are the floor area and the household. The dathefidor area corresponding
to the units consuming energy is not compiled. Adcwly, the household
will be used as the indicator activity measure shill compound the impacts
of both the housing unit floor area and the apgksnownership on the energy
consumption. Detailed surveys could be carriedmothe future for specifying
their impacts.

The initially proposed indicator is electricity caimption perhousehold
averaged by markaz/district (as the latter reflect®asonably homogeneous
living standard). The indicator could be subdividedincome level; where
occupancy rate per room in each Markaz/Districduse a proxy. However,
based on further discussions with the EEU, it wgreed that it will be more
beneficial is to analyze the indicators per elettiritariff level (tier), as this
will assist in analyzing policies related to pragg@e pricing which is already
adopted and is continuously adjusted. Also thetigerel will allow analysis
based on income level, as income level is relatedhe electricity tier.
Accordingly, the proposed El is electricity consuiop for each electricity
tier per household.

Annual Electricity Consumption (kWh) per tier / Number of Households

As per MOED?® monetary data for the residential sector areutaied as the

estimated rental value of housing units. This isisidered to be relevant
whether the unit is actually rented or owned by témeant. The discrepancy
between different rental systems (old controlleat reersus new market rent)
infuses an institutional inconsistency into rentalue estimates of otherwise
similar units.

It is the opinion of the study team and the EEU thdicators taking this
value into account will not add to the value of sedy output.

Sources of Data
The sources of Data for the indicator are:

13 Interview with Mr. Mahmoud Arafa, supervising tlepartment of National Accounts in the
Ministry.
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- Egyptian Electricity Holding Company (EEHC)

| dentified Data

Electricity consumption as well as the correspogdiomber of households is
available at the Egyptian Electricity Holding Compga (EEHC) per
Markaz/district, as well as per electricity tier.

3.3.2 Tourism Sector

The main drivers of energy consumption in this @eetre; the increase in
external and internal tourism which led to an iasein the number of hotels
as well as the occupancy rate per hotel; and, timepetition among hotels
(other than price competition) which led, to arr@ase in amenities.

The number of hotels in Egypt has increased by 82% 2000 to 2008, and
the number of hotel rooms has increased by 86%ngluhie same peridd
This indicates that the size of the average hasldubstantially increased.

The size of the hotel is reflected by the numbehatel rooms, while the
occupancy rate is reflected by the guest nighte 3Jike of the hotel is not
expected to change throughout the year, howevertoapancy rate will.
Therefore, it is proposed to calculate the indicatomonthly basis per hotel.

The proposed EI for hotels ennual and monthly energy consumption per
guest night, as well as per hotel room.

Annual and Monthly Energy Consumption per Hotel (toe) /
Guest Night

Annual and Monthly Energy Consumption per Hotel (toe) /
Hotel Room

Annual Energy Consumption per star category (toe) /
Value added (LE)

Intensities for energy consumption per guest ni@ghd hotel room will be
calculated for each hotel with electricity consuiopt above 500 KW,
aggregated for all the identified hotels and seapestyby hotel size.

The energy consumption per value added is proptused calculated per star
category for all hotels.

Source of Data

The sources of data for the indicators are:

14 Source: CAPMAS
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- UNDP/GEF Energy Efficiency Improvement and GreerggouGas
Reduction Project.

- Tourism Development Authority (TDA)

- Egyptian Natural Gas Holding Company (EGAS)

- CAPMAS

| dentified Data

Annual data for electricity consumers above 500 kKSAavailable from the
database at UNDP/GEF Energy Efficiency Improvenasmt Greenhouse Gas
Reduction Project.

Data on fuel consumption is not available at theATBowever, it has been
agreed’ that the list of hotels above 500 kW be sent @TBA and the TDA
will compile the data on fuel consumption from tiaels through the tourism
chambers. It was also agreed that the TDA idestifie types of energy used
in each hotel (electricity, NG, gas oil). The hetelsing gas oil could be
excluded from the list and data on NG consumptioeach of the hotels using
NG be obtained from EGAS. Alternatively, the ligthmtels could be shared
with EGAS to identify those connected and proviakirt consumptiotf. TDA
could only address this sub-group to identify thaseg gas oil.

In addition, it was planned that data regardingsgueghts and hotel rooms
per hotel will also be obtained from the tourisnamtbers, through the TDA.

For monetary data, information from CAPMAS is aahble for both private

and state owned enterprises for the years 2009@8 fogether with number
of hotel rooms and guest nights categorized byigbalass (star number). The
following is the monetary data available at CAPMAStegorized by star
rating (tourist class):

- Wages, benefits and insurances

- Revenues

- Value of commodity and service requisites, trarsexpenses

- Value of fixed assets

The value added would be calculated from the ablava.

The energy consumption data in CAPMAS is availademonetary data (in
LE), and accordingly will not reflect the actualnsomption in terms of
energy units.

The following method is proposed for calculating #mergy consumption per

value added:

- The ratio of energy consumption per room and pesguaight for each
star rating will be calculated from data obtainednf UNDP/GEF
project and TDA.

- The ratio of value added per room and per guesitriy each star
rating will be calculated from CAPMAS data.

15 Based on a meeting with Mr. Gamal Zaghloul of Teerism Development Authority
16 Contact with EGAS confirmed the possibility of piging this information.
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- Using both ratios for the same start rating,ghergy consumption per
value added will be calculated.

The limitation of the proposed method of calculaties that energy
consumption per room and per guest night is todbeutated for hotels with
electric energy above 500 KW. This group of hotei$ not address all star
categories, as the one and two star hotels arepeoted to be within this
group. Moreover, this group is expected to inclalidive star hotels and only
a certain percentage of four and three star holélss the accuracy of the
energy consumption per room and per guest nigltt iImexpected to be high
for five star hotels and to decrease with the ctidegories.

Obtained Data

Annual data for electricity consumers above 500 K3Vavailable at the
UNDP/GEF Energy Efficiency Improvement and Greerg@goGas Reduction
Project database.

EGAS provided Natural gas consumption data for laotgéth electric power
above 500 KW.

TDA provided Guest Nights data for hotels in théfedent governorates.
However, only few of this data matched with thé 6§ Hotels with electric
power above 500 KW.

The identified published data of CAPMAS is avaighbut was not used in
the calculation of the indicators per value adddf).( This was due to the
limited number of Hotels where energy consumptiod &uest Nights were
available.

Industrial Sector

The industrial sector is one of the main sectorh@&Egyptian economy. The
contribution of the industrial sector to the GDPswi5.2% in 2008/2009
The energy consumption drivers of the industrialt@eare; the industrial
investments continuous growth; the change in tdestry mix towards higher
energy intensity industries; and, the replacemétiieocapital stock.

The industrial sector has been continuously grovdagng the last decades,
and the industry mix is changing. The sector growttiriven by the economic
development policy since industry is considered ainmprovider of
employment opportunities. It is also driven by tieed to diversify to non-oil
exports, which is fulfilled by increasing industréxports.

Recently, energy intensive industries such as cemem and steel, and
fertilizers have been increasing, compared to olbkes energy intensive
industries such as textiles. This increase is tiegufrom establishing new
plants or increasing the production capacity ofiegiones.

" Source: Follow-up report on Economic and Social éepment Plan for year 2008/2009, Ministry
of Economic Development.
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Production (000 ton)

Source: CAPMAS
Figure (6): Development of Cement Production in Egypt
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Figure (7): Development of Steel Bars Production in Egypt

In addition, the replacement of old

industrial e¢upent in existing

establishments and phasing out of old plants apeagd to increase the
energy efficiencyas new technologies are more energy efficient.

Other important drivers are the economic incentiva$ered by the
government for industrial cities, and exports sdiesi also given mostly to
industrial exporters.

The proposed indicator for each industrial esthbtisnt within the identified
sectors is annual energy consumption per unitadytion.
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Annual Energy Consumption in Industrial Establishment (toe)/
Unit of Production (ton)

Annual Energy Consumption in Industrial Sub-sector (toe)/
Value added (LE)

Source of Data

The sources of data for the indicator are:

- Industrial Development Agency (IDA)
- Ministry of Economic Development

- CAPMAS

The Industrial Development Agency (IDA) compilegalan actual production
(ton), as well as energy consumption per energg tigag. NG, gas oill,
electricity). This data is available for each india$é establishment, and is
obtained by IDA directly from the establishments.

The IDA adopts the Harmonized Commodity Descripton Coding System
(HS)'® for categorization. It is similar to the systenppted by the customs
authority, but differs than the ISIC categorizatiesystem adopted by the
Ministry of Economic development and CAPMAS.

CAPMAS compiles annual data on production for thi#ecdent industrial
sectors disaggregated to the ISIC 4-6 digits leVeis includes production
value, electricity consumption, fuel consumptiomdavalue added (all in
monetary units- LE). Recently, energy consumpticatadstarted to be
compiled, from each plant, in energy units per tgbeenergy”. Moreover,
CAPMAS published data on energy consumption ofcseteindustrial sectors
covering specific years.

In addition, the information on both industrial guetion (in physical units)
and energy consumption per industrial establishmenavailable in IDA
starting from 2008 onwards.

For the energy consumption per value added, theatat will not reflect the
benefit to the economy, as the value added for sabhksector does not take

18 The Harmonized Commodity Description and Codingt&y (HS) forms the basis of the Customs
Tariff. The HS was developed and is maintained ty ¥World Customs Organization (WCO), an
independent intergovernmental organization withro¥60 member countries, based in Brussels,
Belgium.

1t was not confirmed whether the results of theseveys are computerized or are kept in paper
format.
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energy subsidies into consideration. This is dklifby a study carried out by
the Egyptian Center for Economic Studies (ECESyhich indicates that the
reduction of fuel subsidies will lead to an inceeas production cost of
cement, iron and steel and fertilizers industrieg, 11%, 5% and 4%
respectively.

Received Data

Data obtained from the IDA included energy intaesitfor different
industries. However, it did not include the rawadttat would allow applying
the accounting framework.

In addition, no data has been obtained from CAPMAShe Industrial Sector.
3.34 Commercial Sector

The indicators for each of the five selected suliess will vary, based on the
energy consumption drivers for each sub-sector.

Schools

The population growth, as well as the need to mseehe number of students
enrolled in the education system (percentage afesiis in the age of school
who are not enrolled in schools is 9% accordingh® 2006 census) and to
reduce class density are the main drivers for gnemgsumption in schools.

The number of schools, classes and students hesag®xl during the period
from 2004/2005 to 2008/2009, by 12%, 3% and 4%peetvely. This
indicates that the size of the average school baedsed.

It was initially proposed to represent the energnsumption intensity in

schools as both the energy consumption per nunfbelasses as well as per
number of students. However, based on discussiatis experts, it was

concluded that having an indicator per pupil isfisight. The class density
would be used for analysis of the indicator.

Annual Electricity Consumption (kWh) in Schools per Governor ate/
Student

Source of Data

The sources of data for the indicator are:
- Egyptian Electricity Holding Company (EEHC)
- Ministry of Education

20 ECES, The Impact of Reducing Energy Subsidies oerdgnintensive Industry in Egypt, Working
Paper No. 124, May 2007.
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| dentified Data

Electricity data is available at EEHC covering pabdnd private schools
separateR/.

Data on number of classes and students in publ@ @mvate schools,
distributed by governorate, is available at the istiy of Educatioff. This
data is only available at the governorate leval, arcordingly, does not allow
identifying number of shifts in each school and thening (i.e.
morning/evening shifts).

For monetary purposes, national accounts provideatbnal activity data
that differs according to whether this activityfas or not-for profit. The value
added is composed as returns to labor and to tapitmordingly, it is
calculated for the former based on actual exhagistata or a sample survey to
be extrapolated to the population. In both casks, data is provided by
CAPMAS. Extrapolation is based on the number obst$) and classes, in the
population. For non-profit schools, value addelihisted to labor wages.

In both cases, it is the opinion of the study tahat figures included in the
national accounts do not reflect the value of etlardo society. Thus, basing
indicators on financial values will not have relevanplications on potential
policies or interventions. Accordingly, energy icaliors based on monetary
value of the activity will not be developed.

Received Data
Electricity consumption for public and private solsper govevernorate was
obtained from the EEHC.

Number of pupils and classes is published by theiditly of Education.
Hospitals

The main drivers in hospitals are; the increasgpopulation; the need to
improve health services; and, utilization of higheregy consuming medical
equipments in Hospitals. Annex VI presents the nemdd hospital beds per
1000 person and life expectancy at birth in difféer&lENA and OECD
countries in 2003. There is a positive correlatietween both factors, as one
increases it pushes the other towards increasing.

The number of patient (hospital) beds will be uasdhe activity data for the
indicator.

Annual Energy Consumption in Hospital (toe)/Patient Bed

%L Some of the electricity distribution companies héwe private and public schools codes separated,
focus is on those.

#Data on number of classes and students in pubticpsivate schools distributed by governorate is
published on the Ministry of Education websiteplitservices.moe.gov.eg/egov_statbook.html
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The focus is on hospitals with electric capacityoab 500 KW, and the
indicator was proposed to be calculated for eackpitel separately, and
aggregated according to the affiliation of the hiagpublic/private).

The sources of data for the indicator are:

- UNDP/GEF Energy Efficiency Improvement and GreersgoluGas
Reduction Project.

- Ministry of Health

| dentified data

Electricity consumption data for hospitals will bbtained from the database
of the UNDP/GEF Energy Efficiency Improvement ande&house Gas
Reduction Project, for consumers above 500 KW.

The number of patient beds in each hospital widttelc capacity above 500
KW is available at the Ministry of Health. The Mstiy was also requested to
identify the types of energy used in each hosyéictricity, NG, gas oif). It
was planned to exclude hospitals using gas oil fileenlist, while data on NG
consumption in each of the hospitals using NG kaioed from the EGAS. In
addition, the list of hospitals was shared with ES55A0 identify those
connected to the NG network and provide their corngion.

National accounts handle the value added for halspihe same way as those
for schools. The extrapolation of a sample surgeldsed on the number of
bed$*. Similarly, potential policy implications of eadhdicator can not be
based on such financial values. Accordingly, thes#icators will not be
developed.

Received Data

Electricity consumption data for hospitals abov® B0V was obtained from
the database of the UNDP/GEF Energy Efficiency bwpment and
Greenhouse Gas Reduction Project. NG consumptioHdspitals in that list
was obtained from EGAS.

Patient beds in most of these hospitals were oddairom published data by
the Ministry of Health.

Office Buildings

The trend of dedicated office buildings is natibpaicreasing. The Egyptian

economy structure is changing towards servicesrevteguirements for office
buildings are increasing. Intensive use of modefficeo equipment and

% No interviews were held with representatives frita Ministry of Health, but the availability of
patient beds within each Hospital was confirmedbé¢oavailable at the Ministry. Availability of data
regarding types of energy used per hospital wasofirmed before requesting it.

2 For other health units, such as clinics not inalgdbeds, the sample is extrapolated based on the
health units in the population. In all cases, #@resentativeness of the sample is crucial.
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information and communication technologies is alscreasing the energy
consumption of this sector

The floor area of the buildings is proposed to beduas an activity data for
the indicator.

Electricity consumption (Kwh) per office building/floor Area (m?)

The focus will be on office buildings with electroapacity above 500 KW.
The indicator will be calculated for each buildisgparately, and aggregated
according to the affiliation of the building (publprivate).

The sources of data for the indicator are:

- UNDP/GEF Energy Efficiency Improvement and GreerggouGas
Reduction Project.

- Municipalities

| dentified Data

Electricity consumption data for office building®r consumers above 500
KW) is available on the UNDP/GEF Energy Efficienbyprovement and

Greenhouse Gas Reduction Project database. It lsasqu to acquire the
floor area data for each office building from thamtipalities.

The value added for office buildings is based oa t&turns, mainly rental
value from which expenses are deducted. This iehasn CAPMAS
administered surveys. When these surveys are basedmples, the rentals
are extrapolated for the whole population basedootage. It is noted that
values added for office buildings is not relatedhe type of service provided
in the rented space.

Received Data

Electricity consumption data for office buildingscve 500 KW was obtained
from the UNDP/GEF Energy Efficiency Improvement aBdeenhouse Gas
Reduction Project database.

Based on the Clients decision, the municipalitiesearnot requested for area
data, since it was considered rather complicateedaest data from different
municipalities within different governorates. Acdorgly, area data was
obtained through satellite images, published studamd testament of
personnel.

Supermarkets
Chain supermarkets are increasing in Egypt. Theggraonsumption in these
supermarkets increases with increase in size.

Annual Electricity consumption (kWh) per super market /
Floor Area (m?)
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The focus is on supermarkets in Greater Cairo Re({xCR).

The sources of data for the indicator are:
- Egyptian Electricity Holding Company (EEHC)
- Municipalities

| dentified Data
Electricity consumption for selected supermarketsGCR is available at
EEHC, while the floor area data is available atrthanicipalities.

Received Data

Electricity consumption data for supper markets whtained from EEHC.

Similar to office buildings, the area was not resjad from the municipalities.
It was obtained through satellite images, publisbedlies and testament of
personnel.

Retail Malls

The number of retail malls in Egypt is increasiAglist of malls in Greater
Cairo has been compiled.

Annual Electricity consumption (kWh) per mall /floor Area (m?)

Similar to office buildings, including that the val added is not related to the
type of commerce/service provided in the rentedespa

The sources of data for the indicator are:
- Egyptian Electricity Holding Company (EEHC)
- Municipalities

| dentified Data
Electricity consumption data for each mall is aafllé at EEHC, while floor
area data is available at the municipalities.

Received Data

Electricity consumption data for malls was obtairiemin EEHC. Similar to
the office buildings and super markets, the area mat requested from the
municipalities. It was obtained through satelliteages, published studies and
testament of personnel.

Transportation Sector

Drivers of energy consumption in the transportaseator include:

- Population growth.

- Centralization of national organizations and autles, and services in
greater Cairo region.
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- Increase in car ownership, due to increased livstgndards,
availability of different long term payment mechems, and the
inefficient public transport system.

- Fuel subsidies policies adopted by the governmeatiing to increase
in usage of private cars for passenger transpatttiarcks for freight
transport.

- Traffic congestion, leading to higher fuel consuiopt

- Expansion of suburbs, unaccompanied by a paraktphresion of
public transportation.

- Increase integration in world trade, implying irmse in export and
import activities requiring the transport of googaw material and
products) to and from ports.

- Distribution of economic activities on the verticlvel, implying
transportation of goods (e.g. concentration of gtdal activities in the
greater Cairo region and satellite towns, tourtsitvaies in the red sea:
importing all its requirements from other regions).

- Lack of fuel efficiency standards, which allows fassembling and
importing of low efficiency vehicles.

Indicators are developed for passenger and freighsportation for different
modes of transportation.

For passenger transport, indicators are developednfracity and intercity
modes of transportation. In the intercity, thedaling modes of transportation
are addressed:

- Railways

- Domestic air flights

- Buses

In the intracity, the following modes of transpdita are addressed:
- Metro

- Public buses (in Greater Cairo and Alexandria)

- River transport (in Greater Cairo)

Annual Energy Consumption (toe) per mode of transportation/
Passenger-km

For freight transport, indicators are proposeddcacalculated for the intercity
transportation, for the following modes:

- River transport

- Railways transport

- Trucks

Annual Energy Consumption (toe) per mode of transportation/ton - km
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Source of Data

Sources of data for the indicators are:

- Egyptian General Petroleum Corporation (EGPC)

- River Transport Authority

- Egyptian Railways Authority (ENR)

- Cairo Transport Authority (CTA) and Alexandriaahisport Authority
(ATA)

- Ministry of Civil Aviation

- National Authority for Tunnels (NAT)

- Holding company for Maritime and Land Transport

Energy consumption data is available at the estitrnaging transportation
activities (e.g. NAT, ERA), except for the freightver transport. Energy
consumption data on freight river transport is Ede at EGPC, where it is
not collected by the River Transport Authofity

Data on passenger-km and ton-km is available atientmanaging the

transportation activities. For public buses anceripassenger data, Cairo
Transport Authority (CTA) compiles data on distamdeaveled by public

busses and river boats, as well as the numberssiepgers in Greater Cairo
Region. A similar system is adopted for AlexandRassenger Transport
Authority. However, these two separate datasetmf@n of passengers and
distance traveled) do not present the passenger-km.

Received Data

The following data was received for passenger parts

. Railway fuel consumption and passenger-km was vedefrom the
Egyptian National Railways

" Underground electricity consumption and passengemlas received
from the Egyptian Company for Metro (ECM)

" Intercity road transport fuel consumption and pageekm was
received from the Maritime and Land Transport Co.

" Public buses fuel consumption and total kilometwes/eled was

received from Cairo Transport Authority

The following data was received for freight trangpo

= Railway fuel consumption and tonne-km — Egyptianidveal Railways

" Intercity road transport fuel consumption & tonma-k- Sample data
from land and Maritime Transport Holding Company

% Private companies have started operation only ticénis doubtful that they have already collatte
relevant information.
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4,

I ndicators and M ethodology

Energy consumption per unit of Gross Domestic Peo@@DP) or per unit of

industrial production (e.g. tonne cement, squartena fabric) represent two
types of indicators at different ends of the scdileconomic activity. One is at
the national level and the other could be at thellef a single institution. The
successful system of indicators connects theseefiect changes at the
institutional level in the economy wide consumptiolh also explains

economy-wide changes through changes at the itigtitd and sectoral levels.

In order to perform this analysis, the economyiisdéd into sectors which
are further divided into sub-sectors and sub-sabesg etc. to the finest level
for which data are available within the economyeOime, the acquisition of
data allows the sub-sectors to become finer anckfibre provides a more
complete picture of energy consumption within tberemy.

In this work, the energy accounting framework comgas are as follows:

Energy change: the total change in energy consumption at the @oon
sector, sub-sector level or lower.

Energy intensity: the amount of energy consumed per unit of activitys
expressed as energy/unit of activity. Energy intgreould only be calculated
when a measure for the activity could be unifieok. &ample, energy/unit of
GDP at the national level, energy per passengemigter for transport of
passengers and energy per tonne-km for transpgaads. However, it is not
possible to calculate overall energy intensity tfansport (unless the activity
measure is unified) since there is no clear wamito transport of passengers
and goods.

Activity: a measurable purpose for which energy is consuihddfers from
sector to sector and within sub-sectors and sukseators. Examples of
activity measures are tonnes of cement productgouare meter of fabric
production, number of housing units, room-nightootupancy in a hotel, or
monetary value. The units depend on the naturaeofttivity. There may be
multiple measures of activity for a single activigor example, the size of the
housing market may be measured by the number dfilgwnits or by the
total floor area of these units. The size of retainmercial activity may be
measured by the monetary value of retail saley dhdfloor area of retailers.

Structure: structure reflects the relative sizes of actigitend their share in
the economy.

Theintensity effect, activity effect, andstructural effect reflect the changes
in energy consumption due to changes in energysitie of activities, the
level of activity, or the relative size of the adies (their structure),
respectively. The three effects are expressed iits oh energy. Their sum is
the total change in energy consumption at the léwey are applied (sector,
sub-sector, etc.).
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From the above, th&nergy Savings (ES), and theEnergy Performance
Index (EPI) are calculated.

Energy savings (ES) reflect a change in energywuopson due to a change
in the intensity of consumption, rather than a ¢feam the activity level or
structure. The ES is expressed in units of enefgyegative ES implies
greater energy consumption because of an increas@ergy intensity. The
Hypothetical Energy (EH) is the energy that would have been consumed if
there had been no change in intensity.

The Energy Performance Index (EPl) measures a ratio change in energy
consumption. It is a weighted ratio of energy congtions and is unitless. It
behaves as an indicatory of the efficiency of eparge, provided that the
activity measures are suitably chosen. A lower ERplies a reduction in
energy use due to a reduction in energy intengityah can be understood as
improvement in energy efficiency, if the activityeasure is suitably defined).

Together, the energy change, energy intensitynsite effect, activity effect,
structural effect, ES and EPI form an accountingtesy for tracking
economy-wide variation in energy consumption. Ti& &d EPI are often
referred to alone as energy indicators. Annex (Wijudes definitions of the
terminologies used in the accounting framework.

Energy intensity can be calculated for a data et specific point in time.
However, the full accounting system can only beliaddo changes in energy
consumption over time. It cannot be calculatedag@ingle set of energy use
data. The effects and indicators must be calcultdecdnergy use data and
compared with use at some other point in time. Tthep explain the changes
in use between the different times.

A Methodology for Calculating Indicators, Accounting Framework

There are different accounting frameworks with et underlying
mathematical models for tracking economy wide epeansumption. For the
same data, the different frameworks will lead tibedént results and therefore
different conclusions about energy consumption. d@lierences arise from
the formulas used to compose the different effaotsindicators. The methods
are discussed by several authors and are beyondctipe of this work. A
brief discussion is provided in Annex VIII

The Log-Mean Divisia Index (LMDI) method of the kxl Decomposition
Analysis (IDA) is used for this study. It is nowethmost commonly used
methodology and adopted by virtually all of the wtries engaged in creating
an energy indicator system, though there are shginiations between the
systems used in different places. The system usetis work follows that
developed by Ang, Mu, and ZhGuand Ang?® An explanation of the

27 Ang, B.W., Mu, A.R., Zhou, P., Accounting framaks for tracking energy efficiency trends,
Energy Economics (2010),
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calculation methods is presented in the followirggti®on, based on the
adopted systems. The details of the methods dheioited references.

Calculation of the Energy Intensity Indicators

The inputs to the accounting system are the enawggumption for a given
activity and the size of the activity, covering lea@conomic activity. From
these, the energy intensity of the activities, share of each activity in the
economic structure, and the overall change in gnemgnsumption are
calculated. Using the calculated values, the dgtigtructural, and intensity
effects are determined through taking the logarith@verage in energy
consumptions and weighting it by the natural loghe change in structure,
activity, or intensity, respectively. The calcutati process is shown
schematically in Figure 8.

Energy Consumption 1 Year 2
Energy Consumption 2
¥
ty 1 Year

Energy Consumption 3
Ac Energy Savings (ES)
Energy Intensities L
— Hypothetical Energy
CALCULATION CALCULATION | siruct sE | CALCULATION | "ifpometioal Frceay
= 1 ¥r.2 Activity Shares & 2 » 3 =

:ct:‘::x ; Year2 | M Energy Intensities @ Intensity Effect on AE e Energy Performance

Ac?wl@ 3 » Index (EPI)

Figure (8): Schematic for the information flow in calculation of energy
indicators.

The calculations in this work are based on the Dhbgan Divisia Index
framework using index decomposition as describedhxyu and Ang.

I=—,
Q

Where | is the energy intensity, E is energy consion, and Q is the activity.

" Calculation (1)
The subscripts andj are used to denote sectors and sub-sectors of the
economy such thé&E is the energy consumption in sectaand E; is
the energy consumption in the sub-segtaf sectori. The activity
Q:'-'
share,s j of each sub-sector, is defined a5 @f, and the energy
E;;
intensity in each sub-sectgris similarly defined as” @i/. The
change in energy use in a sedtar a period from the year O to a year

28 Ang, B. W., Monitoring changes in economy-widegy efficiency: From energy—GDP ratio to
composite efficiency index, Energy Policy 34 (2068%1—-582
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T, is simply ae" = Ef —E° Applying this equation and the
definitions above gives the output of the firstccddtion step shown in
Figure 8.

The energy consumption in sectaan then be written as

n

i

ni
E;= ZE:;' = ZQ:S:;*’:;
j=1

j=1

In other words, the energy consumption in sectsrthe sum of the
energy consumption in its sub-sectprahich is in turn the product of
the activity, the activity share, and the intensityeach sub-sector.

. Calculation (2)

A main goal of the energy accounting frameworkoigslecompose the
change in energy consumption over time to threennediects, an
intensity effectEi-inz, a structural effectfi—ser, and an activity
effect, Ei_acz . The intensity effect represents change in overadirgy

consumption due to a change in intensity. The airat effect

represents a change in overall energy consumpbiandhange in the
structure of the sector (i.e. relative size of \atiis). The activity

effect represents a change in overall energy copsam due to a
change in the level of activity.

The total change in consumptic®£:, is then
AE; = BEj_jnt + AEj_ser + AEjqcr

whereBAE;_ine, AE;_ser, and2Ei_ace are the intensity, structural, and
activity effects, respectively.

If these changes in energy consumption are takea foeriod of time
starting with year 0 and ending with yélgrthen they are expressed as

0,7
AE™ Each of the three effects can then be calcukmddllows

{f =
4

1, \

i ) In.

or _ (T g0} )
AE. .= ).:ElL |._‘E:_I" E:_; | ln( _ff], )

LY 4

"y [ T )
AEST - ZL[’ET E2)1n 3ij
i-str | Bijr Eij 50

% I-J.l

n: T
0.1 (gT g0 Q;
AE:ac: = Z L{Ej.Ej) l“(ﬁ)
j=1 i

WherelL is a logarithmic average given by
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a—>b
L{a,b) = {In [%Hf
L Difa=2>b

a+h

By performing the above calculations, the energgnges due to each
effect are found. These are the results of calicmattep 2, shown in
Figure 8.

" Calculation (3)
Two indicators can then be calculated to help dfyamhe overall
energy performance. These are the Energy Savin§ éad the
Energy Performance Index, (EPI). The ES is simipéyriegative of the
intensity effect. It is the energy saved (or consdjnas a result of a
change in intensity. If the appropriate activityaseres are chosen, the
intensity reflects directly the efficiency of engngse.

SO T = _,gOT

I-int

The EPI is a unitless ratio change indicating tbkative change in
energy consumption due to changes in intensitg.dalculated as

ET V0T
In (_}_) T = :—::-:ur
EPIOT = expl|ag®T i/ |_[E]5 A
i P i-int gT _ g0 0

The EPI is directly related to the EPS. Ang Mu @hdu point out that
"As an example, an EPI of 0.9 derived from an isigneffect of -10
Mtoe can be interpreted as a 10% improvement imggnefficiency
that is equivalent to 10 Mtoe of energy savings".
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5.

Data Used for Calculation and Choice of Activity
M easur es

The development of an energy accounting framew®iways limited by the
availability of data. The countries that have gomeugh this practice have
spent many years developing institutions and paisofor recording data and
for providing it in the forms required for calcutat. As per the TOR, this
report is based upon data already available, amesatble that could be
collected for the five sectors considered: residéncommercial, transport,
tourism, and industrial. In each sector, the abéelaata does not represent the
total activity or energy consumption, which is mogailable. Instead, the data
represents a sample that is a fraction of the ictand associated energy
consumption in each sector.

In order to produce a meaningful set of indicatarsd effects, several
components are needed:
1- The activity level within each sector and sub-secto

2-  The energy consumption that corresponds to thigigdievel,

3- An understanding of the structure of the sectasulr-sector such that it
Is possible to divide the activities in each seciosub-sector in a way
that relates to their demand for energy.

As an example, the sub-sectors of the industrictiosanay be represented by
the different industries (metals, cement, food,)et€they may be further
divided into different types within the same indyste.g. white cement,
Portland cement, etc. They can be further dividgdype of facility, e.g. wet
production or dry production, and so on. The donsi are limited only by the
availability of data and the level of division whiserves the goals of those
using the framework.

For this work, the only data obtainable for theusigial sector was in the form
of energy intensities for various industries. Thase noted in comparison
with international figures in chapter seven. Howevteis data does not allow
the energy indicators, the ES and EPI, to be catled] nor does it allow the
calculation of activity levels, or structural, agty, or intensity effects for the
sector. As a result, the industrial sector canmoinzluded in the economy-
wide calculations in this study.

The data used in the calculation of the indicatsrssummarized in this
chapter. The data collected represents a smatidraof the overall economy
wide energy consumption, which is reflected in tbsults. The sector which
has the most complete data set is the resideritabisfor which only electric
energy consumption data was used. In principle, #bectric power

consumption data is complete.

Finally, the data received included several incstesicies or inaccuracies.
They were corrected to the extent possible and ust#te development of the
system, with the main goal of building the requifeanework.
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5.1

5.2

Residential Sector

The energy consumption data available for the esdidl sector reflects the
largest share of energy use (for which data islavia) in any sector. This is
because a significant portion of the energy condiompthe electric energy
consumption is generated by the Egyptian Elegrieiblding Company and

its subsidiaries. As a result, it was possible bbam the official electricity

consumptions in the housing sector, in each tevl. The data was provided
by the EEHC.

The use of natural gas in households is not indddetwo reasons. The first
reason is that it is not possible to match the eonion of natural gas per
household with the electricity consumption of hdwdds. In other words,

there is no way to find the natural gas consumpfion households that

consume between 50 and 200kWh/month. The secorsbrres that the

consumption of electrical energy was consideredenimiportant to focus on,

because; it is expected that it is growing moradtgpit can be more easily

influenced by policy; and, is responsible for thelpems of peak demand.
Natural gas is typically only used for cooking @aking water compared with
the many, and growing, uses of electricity. Liqadfipropane gas (LPG) is
used in households mainly as a substitute for abpgas and is not considered
in this work for reasons similar to those for exlthg natural gas.

Activity Measures and Sector Structure

The measure of activity available in the sectothes number of households.
The sub-sectors in the housing sector are strutturethis report by the
electricity tariff level.

If, for example, the surface area for housing cooéd used as an activity
measure, this would provide additional benefitsotigh reflecting energy
efficiency of houses resulting from increased tr@rimsulation, or reduced
lighting consumption, etc. The structure of thet@ecan then be based on
household area. For example, households of lesslib@ nf, or between 100-
200 nf, and so on. The size of the household providesestdndicator of
socio-economic status as well as a tool for predjoenergy consumption for
newly licensed buildings (by the building floor aye However, this would
also require matching the floor area data withtelgty consumption data.

Although the data set obtained from the EEHC reprissthe most complete
data for a sector, it remains questionable. Fomgi@, the total kilowatt hours
consumed in the tier consuming from 0-50 kWh/mantticates an average
consumption of 97.4 kWh/month. This is the only -selstor with such an
inconsistency.

Commercial Sector

Five types of establishments are considered ircdn@mercial sector: Schools,
hospitals, administrative office buildings, malemd supermarkets. Each of
these form a sub-sector. Hospitals and schoolsuatteer divided into public
and private and by location. For each type of lgdonly the electricity
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consumption is considered as it is the dominanhfof energy consumption.
Electricity consumption was provided by the EEHC tbe GEF/Energy
Efficiency Project (for consumers above 500 kW)eThain question arising
with respect to this data is the electricity metgnmethodology. For example,
malls are often not stand-alone structures. Theylmegpart of a hotel or other
complex built by the same developer, under the saange. Therefore, it may
be that the entire mall is not supplied by the leingeter connected in its
name. Or it may be that the meter connected im#me of mall also feeds
another activity in the same area which gives radgileg results for energy
consumption.

Activity Measures and Sector Structure

The measures of activity for hospitals and schaotspatient-bed and number
of pupils (obtained from the Ministry of Health aiinistry of Education,
respectively). Electricity consumption data for pitels and schools was
obtained from EEHC. Natural gas data was not iredudn schools or
hospitals because it was insufficient to apply be sub-sector scale, or
because of lack of correspondence between data sets

For the remaining sub-sectors, administrative g, malls, and

supermarkets, the activity measure used was flamfase area. For
supermarkets, it was obtained either from studfegtail activity or by direct

guestioning at the stores. For example, the aveflage area given for a

certain supermarket chain is 2,508/store? The electricity consumption for
three of five branches of this chain was providgdiie EEHC. Given that
60% of the sample is represented, the total anrethéochain’s supermarkets
was considered 7,500°mand their electricity consumption was considetes t
total electricity consumption provided for threeabches by the EEHC.
Obviously, this method does not permit accurate.debwever, it was the
only means available to find a floor area and tloeecthe only means possible
to include supermarkets which are a sector of grigwbnsumption.

For a different retail chain, the floor areas welgained through interviews
with personnel of individual supermarkets. In maages, the personnel were
aware of the total area of tiles used for the stlmering. It was difficult to
determine if this area reflected only the retadaaror if it also included the
storage area in the back of the supermarket.

For administrative buildings and malls, the surfacteas were obtained by
measuring the total projected area of the buildimog satellite images, then
multiplying by the number of stories. Again, theasis only produces an
estimate for energy consumption. However, it is mhest accurate method
available for this study and it allows the inclusiof malls and administrative
buildings in a way that they could not be includd¢iderwise.

To determine change in the structure of a sectas, mecessary to know the
relative change in the size of each of its subessctfor example, strong

2 “Invest in Egypt” report by the General Authorftr Investment, 2010.
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5.3

growth in the supermarket area. This change ircstra is not reflected in this
work as the activity measures were taken at aeipgint in time and for a
fixed sample size. All change in energy use isdfoge attributed to a change
in intensity (intensity effect).

Transport Sector

The transport sector is divided into two main sabtsrs: passenger transport
and freight transport. Passenger transport isdurdivided into city and inter-
city and then by transport mode. Freight transgodivided into rail and road.
Data for private sector transport was not availaBledata for rail roads was
provided by the Egyptian National Railways (ENR)at® for road freight
transport was provided by the Holding Company fand. and Maritime
Transport (for its own activity). Data for metramisport was provided by the
National Authority for Tunnels (NAT).

Data for other city public transport was provideg the Cairo Transport

Authority (CTA). The data provided included fuel nsmmption and total

kilometers traveled. It did not include passengerdata since this data is not
recorded by the CTA. The passenger-km data neexedmplete the sector
calculation was estimated by assuming bus occupah@f passengers for
minibuses and 50 passengers for large busses. Kilotaleters travelled were

only available for 2009. The ratios of passengerkdemeter were available

for other years. The passenger-km data for 20072808 was calculated by
assuming a constant number of total kilometers. fixe bus routes are
assumed to have not changed significantly in thet ffaee years) and using
the passenger/km as a proportionality factor. Qishg this number does not
represent the true value but is the best availgpeoximation.

The data provided from each of the transport dataces (Metro company,
ENR, etc.) includes the energy consumption andepags or cargo travel
(passenger-km and tonne-km) for its mode of trarisfionvas realized that in
the transportation sector, if both energy and maysilata were not provided
by the same entity, it would not be otherwise gussio match data from one
entity with that from another. As an example, theeR Transport Authority

provided detailed data on the volume of goods paried by river. However,

it was not possible to obtain information on thelfaonsumption from the
Egyptian General Petroleum Company. As a reswér riransport could not
be included in this study.

Generally speaking, the data for the transportoseunte questionable as there
are large unexplained variations in intensity, @rious extrapolations or

corrections required to make the data and unitsalsle. The data for this

sector and the results should be considered to wEnade the method of

calculation rather than present accurate results.

Activity Measures and Sector Structure

The measures of activity in the transport secter@assenger-km and tonne-
km for passenger and freight transport, respegtividiese measures are used
internationally without exception, with no othead#y apparent alternatives.

EnvironicYERCC October 2011



Development of a System of Energy | ntensity Indicators for the Egyptian Economy 40

5.4

5.5

The structure of the sector is shown by the differaethods of transport. A
shift from one mode of transport to another, ohange in the relative sizes of
the different modes, represents a structural chaRge example, a shift of
cargo transport from road to rail represents acsiral shift which will
influence energy consumption of the sector evertlfersame activity size in
the sector (i.e. for the same number of tonne-karssported).

Tourism Sector

The energy consumption in the tourism sector wasicted to consumption
in hotels. The data for the number of rooms avklah each hotel was
provided by the Tourism Development Authority (TDAYhe energy
consumption data was provided by the GEF/EnergyciBffcy Project
covering only hotels of over 500 kW of power congtion. The occupancy
data was provided from CAPMAS for the years 2000&@and by the TDA
for 2009. Natural gas consumption was provided GAE.

Activity Measures and Sector Structure

The main tourism sector calculations were develaggdg the total number
of hotel rooms as the measure of activity. Thidbeésause it was the only
reasonable activity measure for which data is até8l The occupancy rate
was only available at the governorate level. Enecgpsumption is only

available for a limited number of hotels, and othlgse with a power demand
over 500 kW. It was possible to obtain estimatebaiél floor area for a very
limited number of hotels by using satellite imagesl multiplying the plan

area by the number of stories. These provide estgnaf hotel consumption
per unit floor area, but with the reservations dliba lack of clarity over what
floor area is part of the hotel and what floor ansapart of other

establishments (e.g. adjacent mall).

Structure for the sector is provided by sorting sleetor in terms of the star
hospitality rating of the hotels (5 star, 4 stafhis sorting is expected to
correlate well with the levels of energy consumpti@ shift in structure

would indicate one level of hotel service (5 stastar) growing or shrinking
with respect to the others. This can be a resuttooktruction of new hotels,
demolition of older ones (i.e. a change in hotebfl space available in a
certain star), or a change in the demand for egoh of hotel (shown in the
number of room-nights spent in each type). Thiseotibn depends on the
choice of activity measure.

Industrial Sector

The data provided for industry reflects the energtensity of certain
industries. They do not allow the calculation ofe tienergy effects or
intensities. Therefore, the industrial sector i$ ingluded in this framework.
The intensities are presented in comparison witkngities reported from
other countries.

The activity measures in industry typically relate physical units of
production: tonnes, liters, square meters, etc. Sthecture of the sector is
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provided by the relative size of production in dr#nt industries and the
activity in the sector is measured by the produnctibthe various goods.

The list below summarizes the data used in thiortepnd includes the
information explained above. The forms of energg aad activity measure
for each sector or sub-sector are shown in bracketenergy use/activity
measure, i.e. the form of intensity.

1. Residential (Electricity consumption/household)

- Obtained DataElectricity consumption and number of householgstdriff level
(tier) as well as by District/Markaz - EEHC.

- Activity Unit: Households
- Structure Tiers (based on consumption rates)

- Intensity Unit:Electricity consumption per household

2. Commercial
2.1.Educational (Electricity consumption/pupil)

Obtained Data:

- Electricity consumption of schools (public and pti®) by district - EEHC.

- Number of pupils per governorate by governorateiridity of Education.

Activity Unit: Number of pupils.

Structure:Type of school (public and private) — Governoratdistricts.

Intensity Unit:Electricity consumption per pupil.

2.2.Health care (Energy consumption/patient-bed)
- Obtained Data:

- Electricity consumption of hospitals (public andvate) over 500 kW by
hospital name — GEF/UNDP.

- Number of patient-beds per hospital — Ministry @fatth.

- Natural gas consumption for 9 hospitals (the omgoabove 500 kW) —
EGAS.
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- Activity Unit: Number of patient-beds
- StructureType of hospital (public and private) — Governesat Hospital Name

- Intensity Unit:Electricity consumption per patient-bed

2.3.Administrative  Buildings, Malls &  Supermarkets (Electricity
consumption/sgm)

Obtained Data:

- Electricity consumption of some administrative Hirigs, malls and
supermarkets by establishment name — EEHC and GHP#U

- Floor area (in sgm) by establishment name — Swelfhages, published
studies, and testament of personnel.

- Activity Unit: Floor area. Note that the activity effect for thig-sector is “zero”
because the areas of the establishments have aiogeth over the period of the
study.

- Structure:Establishments. Note that the structural effecttfis sub-sector is
“zero” as the relative activities have not changeer the course of this study.

Intensity Unit:Electricity consumption per square meter.

3. Transgport:
3.1. Passenger Transport (energy/passenger-km)
- Obtained Data:
- Railway fuel consumption & passenger-km — Egyphiational Railways.

- Underground electricity consumption & passenger-kmCairo Metro
Authority.

- Intercity road transport fuel consumption & pass&rgn — Maritime and
Land Transport Co.

- Public buses fuel consumption & total kilometees/éled — Cairo Transport
Authority.

- Activity Unit: Passenger-km.
- StructureType, (city and intercity) — Mode of transport.

- Intensity Unit:Energy consumption per passenger-km.

3.2.Freight Transport (energy/tonnes-km)

- Obtained Data:
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- Railway fuel consumption & tonne-km — Egyptian Natkl Railways.

- Intercity road transport fuel consumption & tonma-k Sample data from
land and Maritime Transport Holding Company.

- Activity Unit: Tonne-km.
- Structure:Mode of transport.

- Intensity Unit:Energy consumption per tonne-km.

4. Tourism (Energy consumption/room)

- Obtained Data:

Electricity consumption of hotels over 500 kW bytddloname — GEF/UNDP.

Natural gas consumption of hotels over 500 kW hghoame — EGAS.
- Number of rooms per hotel and their star gradediglmame — TDA.
- Occupancy and number of rooms per governorate — ZIMMPMAS.

- Floor area per hotel — Calculated from satellitadges for few establishments to
produce sample intensity per sqm..

- Activity Unit: Number of rooms.
- Structure:Star grade — Governorate — Hotel name.

- Intensity Unit:Energy consumption per room.

Alternatively,
- Activity Unit: Occupancy (Guest-night).

- Structure:Governorates.

- Intensity Unit:Electricity consumption per guest-night.

5. Industrial
- Obtained Data:
- Energy intensities for various industries — Indiastevelopment Authority.

Data to calculate a set of energy effects and atdrs was not available.
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Data Quality and Consistency

The basic data required for developing a systenerargy indicators are

mostly available. However, in most cases they artecnllected in a manner

that allows computation. This is because activitgasures often do not
correspond with the energy consumption. Amongstria obstacles was the
collection of data by different entities. Furtheifidulties arise from data that

could be gathered but is not. For example, the @a& data on the number of
passengers and the total kilometers traveled ky blngses. They do not have
data on the number of passenger-kilometers traveltetheir busses. In order
to be able to include the CTA, assumptions were araobut average bus
occupancy to be able to calculate passenger-kilendravelled. In some

instances the data appeared to have unit errorshwivere corrected as
possible (i.e. consumption of diesel reported ioudands of cubic meter or
tons, instead of litres). In other instances th&a deas simply incredible and

had to be excluded. Since the purpose of this vietio produce an energy
accounting system rather than a set of valuese tagsumptions were made to
make it possible to provide an example of how thergy accounting system

might work.

These problems are expected to be remedied by rmbsemqmce of a well
informed unit responsible for collecting data andsystem to check its
integrity. This difficult job is implementable bacse most data are presently
collected in some form. Procedural modifications egquired to enable the
use of the data in an energy accounting framewodkadher purposes.
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6. Indicator Calculation Results

The main results of the indicator calculations aresented in the Table (1),
with the complete results presented in Annex IX

The changes in energy consumption are shown aar @itbtructural effect (i.e.

energy consumption changing as a result of a chantpe composition of the

sector), an activity effect (i.e. energy consumptahanging as a result of a
change in the size of the sector, i.e., the le¥@lctivity within the sector), or

as an intensity effect (i.e., energy consumptioangmg as a result of a
change in the energy required per unit of activitf)e latter is often closely

linked with the efficiency of energy use, partialjaf the activity measure is

appropriately defined.
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Table (1): Results of calculation of energy indicatorsfor the economy

Energy Savings & | Perfor-
Energy Use (ktoe) Changein Energy Use (ktoe) Hypothetical " mancg:l
Sector/Sub-sector ShiEilE) eles
Total Activity | Structure | Intensity
2 (2009 | change |Effect |Effect | Effect | E° = e
Economy-wide (2007-2009) 3,615 4,264 648.79 430.16 | 243.82 -27.18 27.18 4,291 0.993
1. Residential Sector (No. of Households) | 3,131.32 3,767.07 635.74 449.53 | 243.72 -57.50 57.500 3,824.57 | 0.983
2. Commercial Sector 53.07 59.93 6.86 0.73 0.22 5.90 -5.905 54.03 1111
Education (No. of Pupils) 22.61 25.42 2.82 0.73 0.22 1.86 -1.863 23.56 1.081
Hospitals (No. of Patient-Beds) 15.42 17.27 1.85 0.00 0.00 1.85 -1.852 15.42 1.1p0
Admin Buildings (Floor area) 1.23 1.32 0.09 0.00 0.00 0.09 -0.087 1.23 1.071
Shopping Malls (Floor area) 10.71 12.18 1.47 0.00 0.00 1.47 -1.467 10.71 1.187
Super-Markets (Floor area) 3.10 3.74 0.64 0.00 0.00 0.64 -0.636 3.10 1.205
3. Transport Sector 412.25 417.69 5.45 -20.1 1.88 23.67 -23.67 394.02 1.06
Passenger Transport (P-Km) 341.62 356.89 15.28 -14.48 2.13 27.63 -27.63 329.261.08
Freight Transport (T-Km) 70.63 60.79 -9.83 -5.62 -0.25 -3.96 3.96 64.76 0.94
4. Tourism Sector (No. of Rooms) 19.24 19.98 0.75 0.00 0.00 0.75 -0.745 19.24 1.039

Note that although the formulation is labeled ecopavide and applies to the entire economy, the deg¢gented represents only a very small fractiothef
economy, with only 4,000 ktoe of approximately THktoe*? accounted for. The data for the residential seistéthe most complete and is therefore much
larger than any of the other sectors which contaily samples. The left-most column shows in brackie¢ activity measure used in each sector. Maitose
are shown in bold. Sub-sectors are in normal font.

30 calculated from the LMDI method

3L A unitless index calculated from the LMDI method
32 Us Energy Information Administration for 2008
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6.1 Resdential Sector

The residential sector has the largest reportecggrensumption, due to the
high availability and accessibility of the datatims sector. The results show
that the total energy consumption in the sectorea®ed by 635.74 ktoe
through the period 2007 to 2009 (from 3,131 kto€@®7 to 3,767 ktoe in

2009). Of these 635.74 ktoe, 449.53 ktoe are dumntocrease in activity —

the overall number of households increased; 24&d® are due to a change
in structure, i.e. a shift towards higher tierscohsumption; and a 57.50 ktoe
reduction is due a change in intensity in the sediess, i.e. a reduction in the
average consumption per household in each subrsegtept the lowest

consumption tier.

The mean household energy use in the five subise¢overing from 50
kwh/month to above 1000 kWh/month) has decreasgédmeach sub-sector.
However the overall simple arithmetic average hbakek consumption has
increased because of the increased numbers of Hadsén the higher
consumption tiers. The total change in energy congion as a result of this
shift within sub-sectors is captured in the streaiteffect. The intensity effect
captures the reduction in energy use because ddwer mean energy use per
house-hold within the 5 higher consumption subessctand the increase in
mean energy use per household in the lowest cortsumgector.

The Hypothetical energy demand (the energy demfrldere had been no
change in intensity) is 3,824.57 ktoe, and the ggneaved due to a reduction
in intensity is 57.50 ktoe (the negative of theensity effect). The energy
performance index, EPI, at 0.983 shows a slightravgment in the relative

use of energy. This example illustrates part oflibeefit of analyzing energy
use through a system as proposed in this work.Idb dlustrates the

importance of proper selection of an activity measand proper interpretation
of results.

The use of another activity measure, such as ferea, may show for
example, that newer, larger homes are consuming mnerall, but are more
efficient per square meter because of their newetiances. While such an
activity measure may show that older homes whicke h@mained the same
size have increased in energy consumption becalugsecreased electronic
devices.

The decomposition of the energy change in the eesial sector is shown
graphically in Figure 9. The graph shows that theergy consumption
between the years 2007 and 2009 has increasem dureihcrease in the size
of activity and other changes in the structure lué sector, while it has
decreased due to a reduction in intensity witha ghctor. This conclusion is
obtained from studying the energy change along 2008 and 2008/2009
using a chaining analysis approach. The comparigbrthese numbers
graphically with the overall change in the econommynreasonable simply
because the size of energy consumption in the samghe residential sector
is much greater than elsewhere.
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6.2
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Figure (9): Thechangein energy usein theresidential sector

The change presented in figure (9) is decompostm an activity effect,
structure effect, and intensity effect for yeard02@008, 2008-2009, and
overall for the period 2007-2009.

Commercial Sector

The commercial sector has the largest number &rdifit sub-sectors within
this study. The results are shown in Table 1 fehez the sub-sectors and for
the commercial sector in aggregate. The activitpicture, and intensity
effects for hospitals, administrative buildings, limaand supermarkets are
shown as zero. This is a direct result of fixatioh the number of
establishments whose physical size has not chaimgdte years 2007-2009.
With more data available, ideally for an economygevsystem, the changes in
activity and structure would truly reflect the clgarg sizes of the sub-sectors
and their effect on energy demand.

The pattern of energy use is very interesting tte nio this sector. Although
there are no changes in activity or structure far data set taken, there is a
considerable change in intensity for the sub-sectamost notably,
supermarkets, shopping malls and hospitals. Coupl#d the growth in
activity in these sub-sectors, which is not capturethis study, this implies a
very strong growth in overall energy demand. Itré¢fiere suggests the need
for a mechanistic study for these entities with sg@e- energy audits and
recommendations for energy use reduction.
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Figure (10): A decomposition of the energy demand in the different sub-
sector s of the Commercial sector

Note that for sectors where there is no changetensity of structure (as a
result of the way data are collected), the entir@ge in energy consumption
is attributed to changes in intensity.

6.3 Transport Sector

The size of energy consumption in the passengerspg@t sub-sector is
considerably larger than the freight transport settor in this study. As
mentioned before, this is a result of the datalalgity and does not reflect
the true sizes of the sub-sectors within the ecgnobata was simply
available for a larger base of energy consumptiothé passenger sub-sector
because of the large public transport organizatidiee reduction in total
energy consumption in the passenger sector wasteelpio the collected data.
However, the activity was developed by assumingtont total kilometers of
travel since only data for 2009 was available. mamber of passenger-km for
other years was then calculated based on the rgiven for passenger/km
relative to 2009.

The freight transport sector, even with its limitedormation, presents an
interesting case. There is an overall reduction9@3 ktoe of energy
consumption in the sub-sector. Of these, -0.25 &teedue to a shift in modes
of transport — i.e. a structural change. It is ¢f@e possible to see how such a
system of indicators can be used as a tool forigiied the overall effect on
energy demand within the sector (e.g. the constmuaif a new highway, or
new railway, or policy to shift transport from road rail or river barge).
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6.4

Regretfully, complete data was not available feeritransport to allow its

inclusion in the study. Figure (11) graphically geets the energy change in
the overall transport sector, again showing thengha in energy use in the
sector decomposed to sub-sectors and effects wititensub-sectors. The
transport data is the least reliable with sometinaege and unreasonable
variations from year to year. As with all resultsthis study, these should be
taken as an example of the types of results oldnéiorm an energy

accounting system and not as actual numericalteesul

Passenger Freight Transport Sector
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Figure (11): Changein Energy Usein the Transport Sector

Tourism Sector

Similar to the sub-sectors of the commercial sedtoe activity effect and
structure effect within the tourism sector are zseoause there was no change
in the activity measure (number of rooms) for tineeg data sample over the
period of the study. In reality, these effects wdordflect the change in tourist
volume (if room-night is used as an activity mea$wr the change in hotel
stock (if floor area is used as an activity measure

The change presented in Figure (12) is attributetiredy to changes in
intensity because the sample in the study doesalide variations in activity
or structure over the study period
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Figure (12): Changesin energy use within the tourism sector.
Economy Wide Results

The most immediately noticeable feature is that dlata provided in the
residential sector dominates all others in term®rmérgy consumption, and
therefore also in change of consumption. This isabee the data for the
residential sector is the most complete as it imiobd from a single source,
the EEHC. For other sectors, the data collectetesgmts only a small sample
of the sector (that was available and could be Jusgdnded to demonstrate
the method of calculation. Because the consumptidhe residential sector is
far greater than that in other sectors it is difficco represent the overall
changes in the economy graphically and meaningasglyhey might be if the
data were more complete. In addition, the total rggnheconsumption
considered in this study is a mere few percenheftotal energy consumption
of the economy.

However, the structure developed can then be filgti data to produce a
meaningful representation of the economy.
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7. Comparison with International Benchmarks

Table (2) provides a basic comparison with energiysamption in various
countries. While the direct comparison of numberof limited value, the
more important point is the benefit that can bevigled by having realistic
and country-specific benchmarks for consumptiordiiferent categories in
the Egyptian economy.

The comparison of benchmarks across countriesfieui and of limited
value for three main reasons: the first is theedéht conditions prevalent in
different countries the second is the wide varmation reported figures
worldwide, and the third is the low confidence e tvalues of data used in
this study. It is also often difficult to determitiee exact comparability of the
numbers. For example, the Egyptian figures areimdédaby dividing total
legitimate household consumption by total numbenaiseholds (“families”)
reported by the EEHC. The numbers for other coesitmay be arrived at
differently, therefore limiting comparability.

Generally speaking, the household in Egypt consu2és of that in the UK

and 22% of the average home in the U.S. Theseegginclude electricity

consumption only and do not therefore reflect mgatinless electricity is used
for heating.

The consumption of energy per pupil in Egypt isléms than that in the UK,
which is not surprising considering that UK schoale likely climate
conditioned and have a number of electrical app&an

Energy consumption in Egyptian hospitals, per patibed, compares

reasonably with the figures reported in India. Tigeres reported for the rest
of the commercial sector, shopping malls, superetarkand administrative

office buildings are all within the values repoitedf course, these are based
on a fairly limited sample.

In the transport sector in particular, benchmarésy widely and are often
specific to geography and transport methods, oconpaspeed, etc. As such,
it is not possible to directly compare, for examplain service in France
running at 200+ km/hr, with much slower trains imyft. Further, the

comparison of electric powered rail and diesel pegeail can be misleading
as fossil fuel energy used to generate the el@gtig often not counted, and
therefore the inefficiencies in this process ardwed.

Worldwide, energy consumption per ton-km or passef#g can vary several
folds within the same mode of transport. Occupantlization of return trips
(empty or full, particularly in freight transpomye important factors affecting
energy consumption, as are traffic patterns, elevathanges, etc. Given the
large variation in energy consumption for transpeotidwide, and given the
specificity required to produce meaningful datarfrthe transport sector and
the uncertainties in transport data available ik study, a comparison with
international benchmarks is neither practicablemeaningful.
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The energy consumption per hotel room for Egyphatels in 2009, 51,200
kWh is rather high, based on comparison with ottwmintries, in particular
India which is expected to be similar. Comparisathwther countries based
on square meter of floor area also shows consumpti&gyptian hotels being
rather high. Consumption per square meter for BEgygtotels was calculated
using floor areas obtained from satellite imagéd® &nergy use value contains
both electricity and natural gas consumption. Grdyels above 500 kW are
included in this study. Taking this into accouhg figure is not unreasonable.
If the average hotel room in a large major hot@@s1f (including bathrooms,
closets, etc...) and we assume that only a fracpenh@ps 50%) of a hotel's
total building area is in rooms, then the highember is perhaps reasonable.
The dominant effect is likely to be the selectidrhotels that are only above
500 kW in power consumption and comparing with éiverages elsewhere.
There is expected to be a large variation in comqgiom from smaller hotels to
larger ones. This is confirmed by the variationréported energy use per
square meter in hotels in different countries.

The value for hotel consumption per square meté8@&skWh/ni. Considering
that this value represents four major 5 star hadeld one 4 star hotel, it is
reasonably close to figures reported elsewhere.
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Table (2): Comparison of I nternational Benchmarksfor Energy | ntensity®
Unit EEgyptlar;A Australia Canada | Denmark India Ireland’ Turkey UK us
conomy
1. Residential (Electricity Consumption only)
kWh/household/yr | 2,417 30,917 990° 3,880 11,040
KWh/mf/yr N/A 231° 50° 40"
2. Commercial
2.1. Schools
i Good" 922-1,329
kWh/pupil/year PgbllClS —
Private 52 Typical 1,285-1,805
p . Good 56 Good" 146 215 - 252
kWh/mf/year N/A 281 70 : — -
Typical | 66 Typical 204 536
2.2. Hospitals
. Public 7,527 12,832 -
kKWh/PatientBed/yr b ate 13,590 15.181"
} Good° 445
kKWh/nt/year N/A 786¢ 88 — 378 . 786"
Typical® 550
2.3. Office Space
Low? | <100 d : m ]
kWh/mZ/year 84 - 338-394 115 - 258 128 252 - 311
High? | >400
2.4. Shopping Malls
. Low® | <670 347"
kWh/nflyear 770 252 — .
High* | >920 855
2.5. Supermarkets
Sales’ 1,115 676"
kWh/nf/year 1,315 1,000 483° Offices® | 225 0 128"
Non-food” | 306 '

3l referenced online documents accessed Februa@ Pl unless otherwise noted. Where energy consoimip facilities that use electricity only is
available, it has been used; otherwise, total gnemgsumption is used.
34Figures for Egypt are calculated from 2009 dataeHenergy consumption per square meter is caledilbased on satellite data used to calculate #icea for
Ramses Hilton, Nile Hilton, Four Seasons, Semiraans Shepeard hotels.
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Unit EEgyptlar;A Australia Canada | Denmark India Ireland’ Turkey UK us
conomy
3. Hotels
kWh/room/year 51,200 24,110
KWh/nPlyear 730 426 | 279 90" éfg; 347

Exergy Australia Energy Efficiency Guide http://www.xgl.com.au/pauls/office.html

Build Green Consulting -- http://www.buildgreeo.nz/performance.html

Natural Resources Canada — Office of Energy ifiicy, Residential Sector — Energy Use Analysis
http://oee.nrcan.gc.ca/corporate/statistics/newddplesanalysis2/res_00_1_e_ 1 4.cfm?attr=0

Commercial and Industrial Consumption of Energyv@yr Summary Report June 200Ratural Resources Canada
http://oee.nrcan.gc.ca/publications/statistics&dépdf/cices06. pdf

Danish Low Energy Building Projects, NETS SemiSap. 2008, Helsinki, Finlandllsen, S. -- http://www.greennetfinland.fi/fi/irgas/7/74/Alsen.pdf
Sustainable Cities Cases: Copenhagen, No. 1 Greeel ith the World
http://sustainablecities.dk/en/city-projects/casgsénhagen-nol-green-hotel-in-the-world

Coping with Residential Energy Demand in Indieawrence Berkeley National Lab, LBNL- 63199, 2007
http://eetd.Ibl.gov/ealies/iespubs/63199.pdf

Benchmarking and Maturity Model for Green Practice€O-Ill Projectkumar, S.
http://www.google.com/url?sa=t&source=web&cd=4&s2gxved=0CCYQFjAD&url=http%3A%2F%2Fwww.nasscom.in%3foad%2FGreen_it%2FBe
nchmarking_Maturity_model_Green_Practices_UNAID&wpt=j&g=energy%20consumption%20shopping%20malls¥@620per%20floor¥%20area
&ei=z0ARTcyQCoezhAfXzeSmAg&uUsg=AFQjCNGIKIorJSOEKAly3yoek4TsqQgqA&cad=rja

Benchmarking of Energy Consumption and Labelingahmercial Buildings, BEE-ECO Il Project prelimiyaresults,14 July, 2010, New Delhi, India
http://eco3.org/wp-content/plugins/downloads-mamnagoad/Benchmarking-Brochure%20%28Public%29%20.pd

Energy Benchmarks for Public Sector Buildings imtNern Ireland Jones, P. G., Turner, R. N., Browne, D. W. lndivorth, I. J.
http://www.cibse.org/pdfs/energy_benchmarks.pdf

Evaluating performance indices of a shopping ceatré implementing HVAC control principles to mirimenergy usag€anbay, C.S., Hepbasli, A.,
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and Gokcen, G. -- http://jyjs.gzhu.edu.cn/jzslgag_file/201052176488609.pdf

Renewables in Scotland — Household Energy Coniomp- http://www.esru.strath.ac.uk/EandE/WebesD1-02/RE_info/hec.htm

Tesco-Everton Public Inquiry — Environmental ImpAssessment— Appendix 19 — Energy Use
http://inquiry.knowsley.gov.uk/Core%20Documents/CP04.3.1%20%28iii%29%20Appendix%2019%20Energy%2Gieeti®e20annexe%201b%20revi
sed.pdf

Energy Consumption Guide, Best Practice Programi®aving Energy in Schools -- http://www.energytienarking.co.uk/schools/ECG73.pdf
Benchmarking and Best Practice — Energy Managefoeiealthcare in the UKAspinall, P.
http://www.google.com/url?sa=t&source=web&cd=7&2gved=0CDsQFjAG&url=http%3A%2F%2Fciteseerx.ist.mxilu%2Fviewdoc%2Fdownload%
3Fd0i%3D10.1.1.130.4944%26rep%3Drepl%26type%3Dptfds&qg=energy%20consumption%20hospital%20kwh %20 @086 uare%20meter&ei=m
SoRTcO8HMSAhAfl1024Dg&usg=AFQjCNE60NzRRekOxXunJBKYBL1Cwv2Q&cad=rja

Proposed Supermarket in West Durrington West Dgtdn Sustainable Environment Statem@&atjaj, N. -- http://www.worthing.gov.uk/worthgs-
services/planningandbuildingcontrol/proposedlargettgoments/archiveddevelopments/tescoapplicatio®@bd6armamendedplans/pdffile,62695,en.pdf
USA EIA 2009 Statistics -- http://www.whitehougev/recovery/innovations/clean-renewable-energy

US Department of Energy Commercial Building Benatkmdodels,August 2008 -- http://www.nrel.gov/docs/fy08648291.pdf

2003 Commercial Building Energy Consumption Suri&y Energy Information Administration

http://www.energystar.gov/ia/business/tools_resesfreew_bldg_design/2003_CBECSPerformanceTargets.palbl
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Table (3): Comparison of El for Selected Industriesin Egypt and Globally.*

Industry Kg Oil Eqg/ton in Egypt Global Average Kg Oil Eq /ton
Cement 122 110
Fertilizers 971 800
Iron & Steel 744 570
Glass 500 400
Textile 2270 1725

Although data for the industrial sector was notilabée for inclusion in this work,
Table (3) shows energy intensities reported for gigy industries and global
averages which may be useful in future work.

Energy Consumption and production data providethbyIDA are included in Annex
(X), and energy intensities have been calculatedthgy study team. There is a
significant variation between the calculated intees based on IDA data and those
included in Table (3) above.

% National Democratic Party Energy and Developmepe?, 2007
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8. Proposed Energy Accounting System

As clarified in the previous sections, this assigntrhas faced data challenges
and limitations on a number of levels. These cdmddsummarized in the
following aspects.

o Availability
Data required for calculation of some indicatoraias generated. This
iIs especially true for a number of transportatiomdes such as
privately owned vehicles, and public transportatroades with fees
not related to distance (intracity buses).

o Accessibility
Available data does not consistently cover the temees required for
analysis. In other cases, it could be totally imssthle. For example,
although, at the level of the tourist facility, opancy and energy
consumption are generated at least on a monthig,bey are not
compiled at the facility or the sector level.

. Aggregation
Aggregation hides details needed for adequate sisallfor example,

although industrial data is generated at the tgdivel, its aggregation
does not allow for analysis of evolution of sectiucture and activity
level.

. Compatibility

This is mainly related to data being compiled fog specific purposes
of the entity generating, or compiling it. The lack a Common

Economic Structure for data collection within difat entities

prevents the use of this data for a common purpgéesamples, inter-

alia, are the independent Coding System for EneRggviders

(Electricity/Natural Gas/Fuel), and the HS codiggtem used by IDA
and the ISIC system used by CAPMAS.

o Accuracy
In some cases, the figures acquired are not riealisd it was clear

that the data compiled was not verified.

The institutional set up for an energy accountiygfesm should address as
much as possible these limitations.

8.1 Energy Accounting Systems, I nternational Experience

In considering a future institutional setup for #meergy accounting system in
Egypt, systems adopted by other countries wereewad. It has been found
that these are usually hosted by a governmentaly bwkich calculates
indicators based on data generated by differeniesothcluding national
statistics offices, energy generation institutesnistry of economic, and
ministry of energy, government departments eachiwits field of activities,
etc. The data generated by these entities is someticomplemented by
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surveys carried out with the purpose of providingssimg data for the
indicators calculation and analysis.

In the USA, there are two energy indicator systdéhad complement each
other. The first is developed by the Energy Infaiora Administration, while

the second is by the US Department of Energy (DOE)ffice of Energy

Efficiency and Renewable Energy (EERE). The EERfcators differ from

the DOE in that they provide more detailed sectsaghregation, and identify
additional explanatory factors at each level ofraggtion. Statistical data for
the indicators are obtained from different entifieduding: U.S. Department
of Commerce, Bureau of Economic Analysis; FederalsdRve System,
Statistical release G17; Federal Highway Adminigirg and Federal
Aviation Administratior®.

In Sweden, Swedish Energy Agency is the entityingghe indicator system,
and Statistical data are mainly obtained from thed@sh Official Statistics
(SOS). In the UK, the Department of Energy and @tanChange (DECC),
which is a governmental Department, is the entibsting the indicator
system. Data for the indicators is obtained basedwveys carried out by
DECC, as well as the Office for National StatistiGffice of the Gas and
Electricity Markets (Ofgem) and other Governmenp&gments.

The Institutional setups for EE in different deywd and developing
countries were analyzed in details in a study edraut by the World Bank37.
The study covered twenty-nine EE agencies spanmegty-seven countries
and varying in age from 2 to 30 years. The analysi®aled seven distinct
institutional models, ranging from government agemnc privately owned

entities:

1. Government agency with broad energy relategoresbilities

2. Government agency focused on clean energy oémiies (e.g., EE,
renewable energy, sustainable energy, global ciiroladnge)

3. Government agency focused on EE only

4. Independent statutory authority (ISA) with avegmment-appointed
board

5. An independent corporation (IC) owned by theegoment

6. A public - private partnership (PPP), generallythe form of a
corporation with ownership by government and nomgomental
entities

7. A nongovernmental organization (NGO)

Examples of the Seven Institutional Models and Axdages and Limitations,
are presented in Table (4)

% Source: - EERE energy efficiency indicator webhitp://www1.eere.energy.gov
- US EIA Independent Statistic and Analysis
3" World Bank: ESMAP, “An Analytical Compendium ofsititutional frameworks for energy
efficiency implementation” October 2008.
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Table (4): Examples of the Seven Ingtitutional M odels and Advantages and Limitations

Type Brief Description Examples Advantages Limitations
Government Agency with broad U.S. Department| -  There is greater credibility with - EE must compete with other energy programs
Agency energy responsibilities| of Energy stakeholders. for resources and management attention.
- Government agencies have access tg - Large bureaucracy may impede decision
Danish Energy public funding. making.
Authority - There is integration of EE within broad - It is difficult to retain staff.
sector objectives.
Government Agency focusing Australian - Agency focus is consistent with EE. | - Narrower focus provides less clout.
Agency primarily on Greenhouse - Itis easier to attract dedicated staff. | - Potential for competition between
clean energy Office - Dedicated “clean energy” agency technologies (EE, RE) within the clean energy
provides greater voice in sector policy Umbrella.
Mexico: CONAE and obtaining resources.
Government Agency focusing Thailand: DEDE | - There is opportunity to create a pro-EE-  Narrower focus provides less clout.
Agency entirely on EE agency culture. - Success is highly dependent on effective top
Brazil: PROCEL | - Itis easier to attract dedicated staff and management.
dynamic management. - Agency may not be isolated from broader
- There is possible leveraging of other energy policy agenda.
resources (e.g., GEF, donors). - Agency must compete for resources.
Independent An independent U.K. Energy - Independence facilitates operational | - Agency may not be viewed as mainstream.
Statutory authority created by Saving Trust discretion. - There is potential competition between ISA
Authority (ISA) | statute to promote EE - There is flexibility in accessing outside and public agencies.
or clean energy Sustainable advice and support. - ISAs have less direct access to public funding.
Energy Ireland | - ISAs have flexibility in hiring - Changing scope may require legislation.
management and staff.
- ISAs have flexibility in fund raising and
decision making
Independent An independent South Africa: - Independence facilitates operational | - Independent corporations have less direct

corporation

corporation
owned entirely by the
government

NEEA

Korea Energy

discretion.
Independent corporations can access
private-sector talent and technical

access to public funding.
Board selection and composition will
determine effectiveness.
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Type Brief Description Examples Advantages Limitations
Management capacity. - Agency may not be viewed as mainstream.
Corporation They have the ability to form JVs and| - Potential competition exists between IC ang

subsidiaries.

There is flexibility to obtain external
inputs and funds, including shares
flotation.

public agencies.

Public—private

A corporation owned

Polish National

Partnerships have flexibility in

There are potential conflicts between publig

partnership partly by Conservation obtaining private-sector inputs (and and private perspectives.
(PPP) the government and | Agency possibly funding). - Partnerships have less direct access to public

partly by the Independence allows greater freedom funding.

private sector Germany: DENA and flexibility in decisions.
Non- Non-profit or Austrian Energy NGOs have greater credibility with - NGOs have less direct access to public
governmental nongovernmental Agency some stakeholders. funding.
organization organization They may attract dedicated staff and | - Some public- and private-sector stakeholders
(NGO) Croatia Energy management. may find the NGO not credible.

Institute EE focus helps build core competencies. NGO governance structure may impose other

There is flexibility to obtain external

inputs and funding.

strictures.

Source: World Bank: ESMA, “An Analytical Compendiwhinstitutional frameworks for energy efficienogplementation” October 2008.
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8.2 Proposed Ingtitutional Setup, Necessary Conditions

A National level Government Body

The institutional structure, and culture, of theypigan state necessitates that
the EE lead institution be governmental. The exgstEE institution setup,
presented in section 9, includes the Supreme CbtorcEnergy which falls
under the first category of the World Bank studyo\@rnment Agency with
Broad Energy Related Responsibilities”, and the rgpneEfficiency Unit
which follow the third category “Government agerfogused on EE only”.
These are also closest to the decision making éyppiesented by the Cabinet.

Bottom-Up Approach

The consultant team has intended during this assghto generate, as per
the TORs, energy indicators for selected sub-seabthe Egyptian economy
based on existing data. The team was faced witlurabar of limitations
which constrained application. As stated abovéoalgh data is generated at
the facility level, it is often not properly storedr transferred to the higher,
sectoral or sub-sectoral, level. The incompatipildf data compiled for
different purposes constrains its usability for themmon purpose of
production of reliable energy indicators.

In most of the cases, the dataasgailable, disaggregated and obviously

compatible when it is considered at the facility level. Thdata could be
compiled through periodical surveys. However, aarifbd in the figure

below, the effort related to data collection inces with the level of
disaggregation. Accordingly, in order to avoid thigrease in costs, an
approach that makes data generated at the fat#Mgl accessible to the

higher level is necessary for a sustained energyuating system.

Reliahility of Level of sector
CEI indices disaggregation

Economy

(Level 1)

Sector

(Level 2)

Lowest

Sub-sector

(Level 3)

Activity

Higher (Level 4)

Device/process

Highest (Level 5)

rF Y
L 4

Effort in data
Figure (13): Data Disaggregation and Reliability of CEI
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In order to reduce the time and costs related ¢b surveys, the relevant data
already available at the facility level, on both donsumption and its activity
measure, should be compiled by the same facilipnienergy register. This is

a necessary condition for a sustainable energyuatiogy framework and has

already been proposed in a draft electricity law earlier in a proposed EE
law, but was never put in place. The existencehis tegister at the facility

level also represents an important input to awa®é energy performance, a
necessary condition for voluntary action, at thigel.

Costs could be rationalized even further if theadagcorded at the facility
level is availed to the entity compiling this dataa periodical energy report.
For most of the consuming sectors, this will avthé need for surveys to
produce indicators and limit them to field truthiagd/or information needed
for interpretation. Electronic reporting will obwisly further reduce the cost of
manipulation of the compiled data.

As it is unlikely that facilities will voluntarilyundertake either steps, a
regulation imposing energy recording and reportngfacilities is necessary.

In order not to overwhelm the data compilation tgnin the early stages of

implementation, a preliminary focus on facilitidsoge a certain consumption

threshold, or on specific sectors/sub-sectorseé@mmended, to be extended
incrementally.

Sectoral Mainstreaming

Sectoral mainstreaming is a necessary conditiorninigrovement of energy
performance of the Egyptian economighout negatively impacting economic
development targets. Energy reduction targets dadmmamposed without due
consultation with the target community, likely tce bmore effectively
undertaken at the sector level, and interventianadhieve these reduction
targets are even more related to the specificadi sector.

Similarly, on the energy accounting system levat, ¢lose involvement of the
sectoral entities will hold a number of benefitsst relevant data is currently
not generated in a usable form by one statistiodlybbut rather by different
ministries/agencies, each within its field of spdéization. The distributed
collection and compilation of data becomes evenemaievant with data
being reported by facilities. The specific formdttlois report will obviously

be related to the nature of the sector, and thetiyaf data expected to be
received is unlikely to be handled by a single tgntFinally, and most

importantly, the sectoral involvement in data odilen and compilation

represents an important step towards mainstreamwindpe energy agenda,
including EE, at the sector level.

A project was carried out by the EE unit of the SGEdeveloping EE units in
the Ministries managing the main energy consumatiyities. These
ministries are:

- Ministry of Industry and Trade

- Ministry of Housing
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- Ministry of Tourism
- Ministry of Transportation
- Ministry of Local Development

In addition, the entities to host the sectoral Eli within each ministry have
also been proposed with the scope of this studyaamgresented in Table (5)

It is proposed that the energy accounting systenindsted, at the sectoral
level, within these EE units. The schools and hafgpiwhich fall within the
scope of the current assignment, were not addressede other project.
Therefore, the entity to host the indicator systesthin the Ministry of
Education and Ministry of health needs to be ideati based on the

institutional setup within each ministry.

Table (5): Proposed Entitiesfor Hosting the Energy Accounting System

Sector Ministry Proposed Entity

Industry Ministry of Trade and | IDA
Industry

Tourism (Hotels) | Ministry of Tourism TDA

Transportation Ministry of Transport National titigte of Transport

Residential Ministry of Housing Housing and BuildiNational

Research Center

Commercial Ministry of Trade and | Internal Trade Development Authorit
Industry

Schools Ministry of Education| To be determinedHsy Ministry

Hospitals Ministry of Health To be determinedthg Ministry

8.3 Energy Accounting System, by Task

The main tasks undertaken within the energy indrcagstem are:

- I dentification of Energy Intensity indicators

Intensity indicators are identified based on theppse of their use.
There are El indicators adopted to measure theggnetensity for an
activity. In the residential sector, for example tl is total electricity
(or energy) consumption/housing units of. @thers are developed to
test the impact of an implemented EE policy, forareple, the
introduction of energy saving lamps could be testg@n EI indicator
for measuring electricity consumption in lightingttsing unit or rf
The focus of this assignment was on the formergoajeand it is

proposed that the indicators proposed are takarstarting point.

It is proposed that these indicators be refinedexttdnded with system
development to include additional sectors/sub-sectwr additional
indicators, e.g. to test the impact of specifiages, as the need arises.
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Table (6): Proposed Indicators

)

)

Sector/Sub-sector Proposed I ndicator
Industry » Energy Consumption (toe)/Unit of Product
(ton)
= Energy Consumption (toe)/Value Added (LK
Residential = Average Electricity Consumption
(kwh)/Household
Hotels = Energy Consumption (toe)/Guest Night
» Energy Consumption (toe) /Hotel Room
» Energy Consumption (toe)/Value Added (L
Schools » Electricity consumption (kWh)/Student
Hospitals » Energy Consumption (toe)/Patient Bed
Office Buildings, = Electricity consumption (kWh)/fm
Supermarkets,
Malls
Transportation = Energy Consumption (toe) /passenger-km
» Energy Consumption (toe) /ton-km

- Data Generation and Compilation

As clarified in Table (7) below, the data neededtfe proposed EI
indicators was not always available or accessibldeé format required
for energy accounting. In the course of this asegmt, it has been
noticed that activity data and energy data forecse indicator could
be available in one entity (e.g. EEHC provides telgty data as well
as number of households), while for others, agtidiita and energy
data are available at two or more entities (e.gnistly of Health
provides patients beds data, while other entitiesviges energy
consumption data). Moreover, data could be avalabbne entity but
not in the format required for calculating the ators, as per some of
the transportation data, or data could be availbbtenot compiled as
per the floor area data available at the munidipeali

The generation of data for a specific El indicator bysmgle entity
prevents errors resulting from matching data froiffeent entities.

This will apply to e.g. the railway authority arftetmetro company. In
cases where th®ata for a specific El indicator is generated by
different entities it is proposed that data be recorded at the lbwes
disaggregated level possible to accurately mattle. dpplication will
differ according to the sub-sector as clarifiedahle (7). For some of
those, data is to be compiled by school, hospsighermarket, office
building, hotel and factory, while for others esp#g for
transportation sub-sectors, the level will be at¢bmpanies, e.g. river
transport, city transport, air transport, and trutansportation
companies. Most of the data discrepancies anddtmits faced during
this assignment could be avoided through data dewgrand reporting
at the facility level.
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- Data Verification
The verification has to be carried out by an undslasntity, to ensure the
guality and reliability of data to which the quglaf indicator is sensitive.

For ensuring the quality and reliability of the icators, the compiled data
for the indicators has to be verified for qualignérol and assurance by an
unbiased entity. CAPMAS is the organization mandldtg law to collect
data on the national level. Accordingly, it is pospd that the SCE/EE unit
mobilizes CAPMAS to play this role in cooperatioitiwthe suppliers of
energy, namely electricity, natural gas and petrolg@roducts.
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Table (7): Data and Sour ces

Sector Sector/ El Indicator Required Data Source Proposed Source®
Residential - Electricity consumption/ numbepr Electricity consumption EEHC EEHC
of household number of households
Industry - Energy Consumption/ Unit of | Energy Consumption IDA Individual Industrial facilities
production Unit of production
- Energy Consumption/ Value
added Value Added CAPMAS CAPMAS
Tourism - Energy Consumption per Hotel{ Energy Consumption EEHC Individual Hotels
(Hotels) Guest Night EGAS
- Energy Consumption per Hotel| Guest Nights TDA
/Room Room (not compiled)
- Energy Consumption in Value added CAPMAS CAPMAS
Hotel/Value added
Commercial - Electricity consumption in officg Electricity Consumption EEHC Individual Facilities
(office buildings/floor area
building/super | - Electricity consumption in

mar kets/malls)

supermarkets/floor area
Electricity consumption in
malls/floor area

Floor area

Municipalities
(not compiled)

Schoold/ - Energy consumption in Energy Consumption EEHC Individual Schools and
Hospitals hospitals/ Patient Bed EGAS Hospitals
- Electricity consumption in Patient Bed MOH?
schools/Class
- Electricity consumption in Student MOE
schools/Student
Transportation | - Transportation Energy Consumption in railways ERA ERA
- Energy Consumption in passenger-km in railways
railways//passenger-km ton-km in railways
- Energy Consumption in railways Energy consumption in metro EMC EMC
/ton-km o passenger-km in metro
- Energy consumption in Energy consumption for freight river EGPC Riveafisport Companies

38 For specific sub-sectors at system initiation
% Data was mainly obtained from the MOH and complétem other entities including CAPMAS and the hicesip.
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Sector

Sector/ El Indicator

Required Data

Sour ce

Proposed Source®

metro/passenger-km

transport

Energy consumption in river

ton-km in river

River Transport Authority

transport/ton-km
Energy consumption in public

Energy consumption for passenger rive
transport

r CTA

river transport/ passenger-km

passenger-km in river

CTA

Energy consumption in
Domestic Air transportation/

Energy consumption in Domestic Air
transportation

Ministry of Civil Aviation

passenger-km
Energy consumption in intracity|

passenger-km in Domestic Air
transportation

Air Transport companies

public buses/ passenger-km
Energy consumption in intercity|

buses/ passenger-km

Energy consumption in freight

Energy consumption in intracity public | CTA & ATA City Transport Companies
buses

passenger-km in intracity public buses

Energy consumption in intercity buses | HCMLT Passenger and Freight

transportation by truck/ton-km

passenger-km in intercity buses

Energy consumption in freight
transportation by truck

ton-km in freight transportation by truck

transportation companies.
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I ndicators processing and analysis

Processing and analysis of the indicator, accordimgthe proposed
accounting framework, require dedicated and focupedsonnel with
adequate background and whose expertise will banagated through
practical experience.

There are obvious benefits for indicator processand analysis at the
sectoral level, as the sector is better compreliebgiehose closer to the
specifics of its activities. Moreover, as both datallection and

compilation from one side and decision making acttba from the other
should be undertaken by the specific sector, uakierg the linking

intermediately step of data processing and analgsionsistent with a
mainstreaming approach.

However, the current adoption of a decentralizest{&al) processing and
analysis of indicators might not be feasible. Finsdt all sectors are
currently ready to host such a system. For examphkie industrial sector,
the IDA has an established system for collectingg dand calculating
specific energy consumption, and this system cteldurther developed
to host the indicator system. On the other harel TIDA does not compile
the required energy or activity data for the inthca

The implementation of this accounting frameworklalso benefit, at its
early stages, from extensive feedback for refindmeamd adjustment,
which is better managed centrally. Accordingly,tla initiation of the

system, it is proposed that processing and anabgsisentralized (Supra-
Sectoral) and hosted by SCE. In parallel, actioosld be taken to
decentralize the indicator system to the sectexadl| incrementally.

This could be done on two levels from one side, amddescribed in
Chapter 4, there are three consecutive levels loliletion. Incremental
decentralization could therefore be through thensier of calculation
levels one by one. This is to be done from ano#iide, the transfer to
decentralized processing and analysis could beephlbased on the level
of development, capability and needs of the speckctor and the
Ministry/Agency managing it. One or more sectorserehan EE unit is
planned to be established will be priority sectardsere the indicator
system is decentralized.

In summary, processing and analysis are proposéd toitiated centrally

with a clear vision to decentralize these tasksthe sectoral level.

Accordingly, in the short term, it is proposed th&CE takes the

responsibility of processing and analysis throughEE unit. To ensure a
smooth transfer from a centralized to a decengdlgystem, it is proposed
that the EE unit of SCE seconds professionals femtities planned to

undertake these tasks in the different ministridgese professionals will
represent, in due time, the core of sectoral system
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Reporting

Reporting will be undertaken by the EE unit to btite Ministry/Agency
supervising specific sub-sectors, as well as th&.Skor all sectors to
which processing and analysis will be decentralizée sectoral entity
will take over this role.

An integral part of the reports will be a comparatanalysis of the time

trends and relationship to drivers of the spe@gctor/sub-sector energy
consumption, as well as a comparison to relevaetnational indicators

or benchmarks. Areas requiring more attention aradyais and/or action

should also be identified.

Setting Action Plans

Based on the indicators and analysis, action plaitis set targets are
developed, including policies at the national aedtsral levels. These
should be proposed by the EE unit in cooperatidh s&ctoral units to be
presented to the relevant ministries for discussiod adoption. These
plans will be discussed and approved by the SC&nsure consistency,
and eventual synergy and that they are in line tighpolicies developed
on the national levels.
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9. Actionsto Improve Energy Efficiency

Planning for action to improve EE has to be basedepergy indicators
calculated from high quality data. In this respdtie energy accounting
system proposed in the previous section represemscessary, but not a
sufficient, input to EE planning.

However, the mere existence of knowledge does ¢ the decision making
and action required for improving energy performeanaf the Egyptian
economy. There are additional necessary pillars wdrich an Energy
Efficiency (EE) system should be based, none otlwig well developed in
Egypt. This section briefly presents the statusawh of these pillars in Egypt.
These include the institutional setup, related tstna and regulatory
framework as well as EE policies.

" Institutional Setup of Energy Management in Egypt

Managing EE on the national level requires the terise of a national
organization to lead and promote EE activities, &minulate an effective
national EE strategy with national and sectoralrg@nantensity reduction
targets.

The Organization of Energy Planning (OEP) couldehplayed this role. OEP
was established in 1983 as an independent legdly engfporting to the
Ministry of Petroleum to take the responsibilitypbviding technical support
to the Supreme Council for Energy (SCE). It wasald&thed in 1979 to
undertake comprehensive and integrated energy iplgramd policy analysis
within the economic framework.

During its life time, OEP generated useful knowlkedg terms of national
energy balances, surveys and studies. It also lwifhan capacity and
expertise of a corps of energy specialists. Howesirce the SCE did not
convene, the decision making body which OEP shbalk been supporting
represented a crucial missing link for an energyhagament system to be
developed, let alone sustained.

Moreover, the focus on energy planning at the natiolevel without
mainstreaming at the sectoral level hampered r&apiegress to take place.
The demand for the service supplied by OEP nevdenmafized and it was
finally dissolved in 2006.

EE activities currently distributed among differemtganizations (Key EE
players) in the Egyptian market are:

- Supreme Council of Energy (SCE)
The SCE has been revived in 2007 and it takes twerstrategic
functions of energy policy, including EE. Membenglude ministries
representing most of the consuming sectors, engprggucers and
other stakeholders such as Environment and Finance.
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- Energy Efficiency Unit in the Supreme Council of Energy
The Energy efficiency unit is established in 200Be unit reports to
the SCE, and its main focus is to coordinate &tiref related to energy
efficiency.

- New and Renewable Energy Authority (NREA)
The NREA was established in 1986. NREA's missiotoigpromote
renewable energies and to assist in the developafennational plan
for renewables. NREA is also active in the fieldpodmoting EE and it
operates the testing laboratories for standardgpfiances. However,
NREA is not responsible for developing policies wndertaking
projects for energy efficiency.

- Egyptian Energy Efficiency Council (EEC)
The EEC established in 2000, is a voluntary consorof public and
private sector organizations associated with theneggion,
distribution, and use of energy resources in Egype main vision of
the Council is to create an enabling framework thikdws a wide
adoption of energy efficiency in Egypt.

- Electric Utility and Customer Protection Regulatory Agency

(Egypt ERA)

Egypt ERA was established in 2000. The Agency's datnis to
regulate, supervise, and control all matters rdl&bethe electric power
activities, whether in generation, transmissionstribution, or
consumption, in a way that ensures availability amehtinuity of
supply so as to satisfy consideration environmeptaktection, the
interests of the electric power consumers as vegetha interest of the
producers, transmitters and distributors.

ERA mandates covers all activities related to ele@ower, including
consumption, while protecting the environment. Adaagly, within
its scope of activities, ERA promotes EE among ¢basumers. In
addition, a proposed electricity law, now in a tsthtus, adds new
mandates to ERA including setting plans and progreimEE

- Energy Unit in the Egyptian Environmental Affairs Agency
(EEAA)
The role of the Energy Unit is to review the mogiprpriate
institutional framework for energy efficiency on tho energy
production and consumption sectors, to implemenalerojects and
to disseminate more widely information, knowledgel &est practices
that support accelerated market development ofggnefficiency and
renewable energy.

As mentioned in section 8, of the current play#érs, recently established EE
unit reporting to the Supreme Council of Energy E3@& planned to play the
role of the lead EE entity. It is well located withhe structure of the Egyptian
government, but to date, it is not staffed nor pgad to play this role.
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. L aws and Regulations covering EE

A limited number of EE standards and labels areaileggd by Ministerial
Decrees. Other applicable laws, such as envirormhand traffic laws, have
an indirect impact on EE.

A Draft electricity law, which addresses importaspects of EE, was cleared
by the legislative department of the State Couaned should now be reviewed
by the Parliament. The issues addressed by thif Daav include labeling
and standards. It also requires from each facilifyn a contracting capacity
above 500 KW to have an energy manager as wellnasnargy register.
Moreover, the law obliges the competent ministrydésign polices aimed at
expanding the application of efficiency equipment.

A more exhaustive coverage of EE aspects was pedpws a draft energy
efficiency law prepared in 2003 within the scopettoed UNDP/GEF funded
project for Energy Efficiency Improvements and Gieeuse Gas Reductions
(EEIGGR) Proposed regulations in the law are:
Establishment of an Energy Fund to enable finanae dnergy
conservation projects. This fund is to be finandsdthe avoided
subsidy of the electricity and fuel saved due ® ithplementation of
the energy conservation projects.

- Making energy auditing in industrial and commercetterprises
mandatory every three years.

- Developing an energy efficiency benchmarking systeamed on the
local practice for different industrial and commatesectors. Facilities
which are above the average benchmark will be s#qddo develop a
compliance action plan and implement it, within efiwear. The
benchmark will be updated every five years, and @heve average
companies will be requested to comply, such thasuatainable
mechanism for energy efficiency improvement is deved.

- Requesting all energy providers (i.e. electricitg duel) to allocate 1%
of their revenue for the promotion of the energpsarvation concept
as well as public awareness.

- Establishing a National Energy Efficiency Agency ieth will
implement as well as enforce the law.

The fact that EE is currently not directly reguthtey any national laws and
regulations represents a major constraint to pssgom this front. The legal
and regulatory framework provides overall directitor national energy
efficiency strategies and policies. The EE Regoteticoupled with a proper
enforcement mechanism are considered one of the effestive tools for

energy reduction. An energy efficiency law is regdito regulate critical
functions such as mandatory audits, mandatory dasan of energy

managers, reporting, mandatory labeling, and stasdarhe regulation of
energy recording and reporting will represent dicai contribution to the

proposed energy accounting system.
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. Energy Efficiency Strategy

Developing a National Energy Efficiency strategyessential for setting the

roadmap for EE in Egypt, guiding actions at theamatl and sectoral levels.

Previous activities were undertaken in this respeciuding the framework

for the Egyptian National Energy Efficiency Stratedeveloped in 2001.

Other documents addressing the issue include:

- Framework for Sustainable Development Strategyeidsn 2008.

- Cleaner Production Strategy for industry, issue@&BRAA in 2006.

- National Energy Strategy until 2020/2022, issue®®®5/2006 by the
National Council for Production and Economic Af&irof the
Specialized NationaCouncils.

- Egypt Energy Strategy to 2030, developed for EGA3009.

However, the fact is that a national EE strategg waver developed to be
adopted. Such strategy should have guided, andpbigntially accelerated,
the implementation of energy efficiency practiceoas all sectors, through
setting specific, measurable and achievable ereffigyency objectives

= EE Policiesand Measures

The lack of a comprehensive energy efficiency egwt prevents the

development of mutually supportive EE policies andasures. However,

there are, currently, a number of direct and irddieE policies and measures
adopted on both the national and sectoral level.

One of the main policies having a direct impac&ghis energy pricing. There
is no question that EE has been hindered by suesidenergy prices.
However, the government of Egypt has started ind2@0gradually increase
energy prices, and it is expected that with theemental increase in the
prices, EE projects will become more economicadtisaative.

On the other hand, a policy that could have ha&Bnmpact is the currently
adopted progressive electricity pricing systemhia tesidential sector. It could
encourage energy consumers into moving from a taigfi tier to a lower one
by adopting EE measures. However, as this systembbéan developed as a
cost recovery approach rather than an EE tooljngrilevels do not seem to
provide the needed incentives for consumers.

Table (8) compiles current EE policies in Egypt,le®nnex (XI) presents a
short description of these policies. A summary aihmon energy efficiency
policies adopted internationally is presented irbl&a(9) and their short
description is included in Annex (XIl). Comparingchl EE policies to those
commonly adopted internationally, it is clear tlmanhumber of EE policies
proven effective in other countries are worth beingsidered in Egypt.
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Table (8): Summary of Energy Efficiency Policiesin Egypt

Transportation Sector

Industrial Sector

Commercial and Residential Buildings

Regulatory Instruments

New Traffic Law, issued in 2008
Vehicle emissions testing and
certification program

- Draft electricity law
Standards for equipment.

Draft electricity law

EE building codes for residential and
commercial buildings

Energy efficiency standards and labels
for equipment

Financial I nstruments

Duties and taxes based on engine size
Preferential loans (general taxi loan)

Loan and subsidies (EFI and IMC
Price reform for Energy intensive
sectors

Subsidized Compact Fluorescent Lan
(CFLs) program.

pS

Public I nvestment

Modal shift through upgrade of metro

Modal shift as per the sustainable

transport project of Egypt including:

- Improving high quality buses

- Constructing new networks with
improved facilities for walking and
cycling

Policy Processes

Master Planning (Greater Cairo Urban
Transport Master Plan)

National Sustainable Development
framework Strategy

National Sustainable Developmer
framework Strategy

- National strategy for cleaner
Production

National  Sustainable
framework Strategy

Developme

Voluntary Agreements

Green Star Hotel Initiatives
Green Pyramid Rating System

Education and outreach

- Capacity Building

- Recognition programs
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Table (9): Summary of International Energy Efficiency Policies

Transportation Sector

Industrial Sector

Commercial and Residential Buildings

Regulatory Instruments

Fuel economy standards
EE Labeling for new cars
Mandatory Audits

Minimum energy performance standards
Energy management standards
Mandatory Audits

Energy Efficiency Building Codes
Minimum Energy Performance Standards 1
appliances

Mandatory Audits

Appliances labeling

or

Financial Instruments

Vehicle taxation

Fuel taxation

Road Pricing

Car scraping Schemes

Energy or energy related G@xes

Grants and subsidies

Energy efficiency loans and innovative
funding mechanisms

Tax relief for purchase of energy efficien
technologies

Grants for EE projects in Schools
Subsidies for EE measures in commercial
and residential buildings

Green loan programs for households
Energy taxes

Public I nvestment

Modal shift of existing of
establishment of new publ
modes of transportation

National EE Industrial Programs

Energy Efficiency in Government Operatio

Policy Processes

National energy efficiency
strategies

Strategies and action plans
for EE in transportation

National energy efficiency strategies
Strategies and action plans for EE in
Industry

National energy efficiency strategies and

action plans

Voluntary Agreements

Voluntary agreements wit
vehicle manufacturers

Energy Reduction wi

industries

Agreements

th

Energy Star for buildings
Voluntary building industry initiatives

Education and Outreach

Dissemination of
information through website|

EE

Capacity building
Recognition programs

Dissemination of EE information throug
websites

h

Tradable permits

Energy savings obligations

Energy Savings Obligations

Energy Savings Obligations
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10. Policiesand Measuresfor Further Consideration

As effective policies need to be tailored to theateat in which they are
implemented, they cannot be transferred as suatssdifferent regulatory
and cultural environments. Accordingly, nationatl aectoral institutions need
to consider commonly adopted policies on the irstgomal level with due
consideration to relevant constraints and oppatiesi This should be within
an EE strategy developed and adopted by thesguirmtis, which should also
develop and advocate the adoption of a regulat@ynéwork conducive for
EE management.

As clarified in the previous section, the strategyd the regulation can
effectively build on previous efforts in both resfge However, as opposed to
previous practice, they need to be considered hegeb avoid a dominant

partial approach that has dominated and has prodfective during the last

decades.

The design of the institutions to undertake EE piag and decision making
for action is outside the scope of this assignm@nstudy currently being
carried out by the EE of the SCE, referred to rtisa 8, addresses this issue.
However, as much as they should be supported bkriberledge generated
through an operational energy accounting framewibr&y could also benefit
from the communication and management infrastreciacured through its
implementation. The arrangement proposed for tlegggnaccounting system
should also pave the way for sectoral mainstreartarigke place.

This section is focused on the EE policies to basmiered by such
institutions. As the time needed for the developinuérthe energy accounting
framework should not delay all EE actions, thistisec also proposes a
number the short term interventions. Action is meed the short term, not
only to achieve progress on rationalizing energyscmption, but also to send
the right signals to society and start buildingeayvmuch needed EE culture.
Moreover, the full scale implementation of EE stgst will require capacity
building for the different players in energy eféocy management (including
regulators, energy consumers, and equipment proshicand well public
awareness and continuous dissemination of EE irdtham related to products
and programs. The implementation of short termruatetions will insure that
existing capacities will be utilized and additionahpacities will be
incrementally developed.

As will be seen, short term interventions are thob&h validity is not highly
sensitive to the accurate calculation of local gnéndicators.

The proposed policies are mainly implemented orstdwtoral level. However
Progressive Pricing is the major policy proposed to be implemented loa t
national level, although with specific sectoral gations.

Given that across the board increase of energggiould have an impact on
economically vulnerable sectors of society; it ipditically sensitive issue.
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Accordingly, it is proposed that a progressive gwepricing be adopted,
where reference for pricing varies among sectors.

Progressive Energy Pricing should lead to struttshdts within each sector
as indicated in table (10) below. It is also areimtove for improving energy
management practices and investing in energy efficiequipment for
industrial facilities, residential and commercialits.

It should be noted that the existing progressiveiny infrastructure, e.g. in

the residential sector would allow for a swift irmpientation, which requires
pricing levels to shift from being a cross subsmgchanism to becoming an
effective disincentive mechanism. On the other haodhe of the approaches
proposed for specific sectors will need to be basedobust local energy
intensity indicators. In such cases, these will betviable for short term

interventions, unless preceded by targeted stddrespecific subsectors (e.qg.
energy intensive industries). When dealing with doiciive sectors, the

proposed approaches will need to be thoroughlyudsed with the targeted
community to insure implementability.

Additional policies to be considered include:

. EE standards

. Compulsory Energy labeling

. Mandatory energy audits

. Financial incentives and soft loans for EE
. Public investment in EE projects
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Table (10): Expected I mpact of Proposed Progressive Energy Pricing

Proposed Reference for Progressive Energy Pricing

Excepted Reaction

The reference is proposed to be guest night, asstiine
source of value added, and that the same refelmnapplied
to all star categories.

Industrial Specific Energy Consumption per Ton of Product It will encourage structural shift towards low egyemtensity
It is proposed to be applied to all energy soueseept self | industries.
generated renewable energy, and to vary dependiegergy
intensity of industry.

Hotel Specific Energy Consumption of Electricity per Guest night | It will encourage the shift to lower impact touriggreen

hotels) as well as the shift to middle class hatedsead of
luxurious hotels.

Transportation

Progressive Energy Pricing cannot be applied.

Residential

Consumption of electricity per Household

It is proposed to use household, as per the egigtiicing
system, and not the area’jras the reference. Time sensitiv
pricing could also be applied for large consumers.

This will control the conspicuous increase in grea
household.

Commercial (Office
Buildings/Supermarkets/
Malls)

Consumption of Electricity per m?

The area of reference in malls should be the comialer
space, i.e. excluding the public space, to enceunagural
ventilation and lighting of public spaces. Time sitine
pricing could also be applied for large consumers.

Applying this reference is expected to control gitoim public
AC spaces, and excessive lighting in commerciagsto

Hospital and Schools

It is not recommended to apply a Progressive EnBragyng
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= Sectoral Level Policies

On the sectoral level, the EE policies are divided three categories
based on their effect on energy consumption. Thatsgories are:

- Activity Oriented

- Intensity Oriented

- Structural Oriented

The activity oriented policies are those impacting the activity level
within the sector. This should be reflected in tleeuntry’'s
development plan and included in the sustainableldpment strategy
and the EE strategy. It should be noted that thigitycreferred to is
the activity of the sector as a whole and not tifferéntial subsectoral
development (e.g. the increase in the industrietioseactivity could be
based on the decrease of the activity of energnsive sectors and an
increase in that of less energy intensive ones)¢clwis considered a
structural issue.

As clarified in table (11), it is clear that theciease in the residential
and commercial sectors is inevitable, while theaase in the activity
of the Industrial and Tourism (hotels) sector isideble, that is in

terms of output rather than investment, e.g. togugst nights rather
than number of hotel rooms. With the exceptionhaf transportation

sector, controlling the growth of the activity willot be feasible.

Accordingly, the focus has to be on the efficieranyd structure

oriented policies.
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Table (11): Expected/ Needed Activity Development

Sector M easur e of Expected/Needed Activity Change
Activity
Production in | The increase in this sector’s activity is
Industry

tons

desired for economic development.

Tourism (Hotels)

Hotel Rooms

The Egyptian tourism industry is one of
the most important sectors in the
economy, in terms of high employment
and hard currency revenues. The incre
in this sector size is needed for econon
development.

Transportation

Passenger-Km
Passenger -ton

Transport is a service sector with high
energy consumption. Activity is expecte
to increase with population growth.
However, this growth has to be controll
to reduce energy consumption. This
could be achieved by long term plans g
land use optimization.

ase
nic

2d

Residential

Household

Population growth will inevitably lead tq
an increase in number of households.

Office Buildings/

SupermarketsMalls

Area (M)

With the population growth and new
development, the activity of the
commercial sector is expected to
increase.

Hospitalsand
Schools

Patients beds in
hospitals

and students in
schools

This activity should increase as there ig
shortage in both hospitals and schools
the national level.

The intensity oriented policies result in the use of more energy efficient
equipment, reduction of energy losses from thedmgl envelope, and in

adopting more energy efficient processes in oparatable (12) presents the
proposed intensity effect policies accordingly.

The structure oriented policies reflect the sub-sector activity compositio
change within a sector. Table (13) presents th@qs®d structure oriented

policies.
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Table (12): Intensity Oriented Palicies, proposed for Further Consider ation

Industry Tourism (Hotels) Transportation Residential Commercial Hospitals and Schools
Minimum Energy MEPS and Labels Fuel Efficiency Standards MEPS and Labels MEPS and Labels MEPS and Labels
Perfor mance Standards MEPS as well as compulsory Setting fuel efficiency Same as hotels Same as hotels Same as hotels
(MEPS) labeling of appliances will standards will result in more

MEPS are applied for
particular industrial

ensure the use of efficient
equipment.

energy efficient fleet.

transport

rationalize energy use.

g‘ equipment such as motors and Labels
® boilers, or equipment specifig Regulating car labeling
§, to certain industries such as displaying information on
o electric furnaces and rotary fuel consumption will raise
kilns. Appling MEPS will customer awareness and
ensure the use of efficient promote EE.
energy equipment by
industries.
Differential Taxeson Subsides of Hybrid Vehicles
= Equipment Subsidies of hybrid vehicles
é Applying accelerated are expected to result in an
=3 depreciation, tax reduction, increase in the share of
> tax exemptions on energy hybrids, which is an energy
w efficient equipment, will efficient vehicle.
encourage the purchase of
energy efficient equipment
= and technologies.
[&]
8 Soft Financing Soft Financing Vehicles Replacement Financial I ncentivesfor Financial I ncentivesfor
LEL Providing soft financing for | Providing soft financing for | Similar to the taxis scraping | equipment replacement equipment replacement
replacement of equipment | replacement of appliances | scheme, providing For specific high energy Provide financial incentives
with more EE ones. with more efficient ones, is an preferential loans for private | consumption equipment for the replacement of
incentive for using more EE | vehicles replacement will provide financial incentives specific high energy
equipment reduce energy inefficient for their replacement. consumption equipment.
fleet.
Progressive Energy Pricing | Progressive Energy Pricing Progressive Energy Pricing | Progressive Energy Pricing
Will encourage investment i Will encourage investment in Will encourage investment in Will encourage investment in
energy efficient equipment | energy efficient equipment. energy efficient equipment | energy efficient equipment
NA Energy Audits NA Energy Audits Energy Audits Energy Audits
3 Compulsory interna Same as hotels Same as hotels Same as hotels
—8 > periodical audits will assess
= S the implementation of design
"; ‘—35 standards, minimizing energy
= o losses. It is proposed to be
2 x initially applied on large
@ energy consumers.
Energy Audits Energy Audits NA NA Energy Audits Energy Audits
Compulsory internal Compulsory internal Same as hotels Same as hotels
periodical audits of industrial| periodical audits of hotels will
establishments will ensure | lead to adopting EE practices.
compliance with EE
regulations and will identify
areas of improvement,
leading to adopting better EH
practices within the plant.
Energy M anagement Energy M anagement Land Use Planning Energy M anagement Energy M anagement
Standards Standards Regulations for land use Standards Standards
EMS provides guidance for | EMS provides guidance for | planning and zoning will Same as hotels Same as hotels
industrial facilities to hotels to integrate EE into reduce congestion and
integrate EE into their their management practices,| increase energy efficiency.
g‘ management practices, and daily operations.
® including fine-tuning
§, production processes and
o improving EE of industrial
systems.
Maximum Light I ntensity Maximum Light Intensity
Standards Standards
@ The Egyptian EE codes for Similar to hotels, only
DS_ commercial buildings set minimum energy intensity for
minimum energy intensity for different areas within
different areas within Hotels. commercial buildings are
Setting maximum light available.
intensity limits will minimize
the excessive lighting in some Regulating Time of
places, and accordingly Operation
electricity consumption. Limiting the time of
operation of commercial
activities will decrease
electricity consumption.
Progressive Energy Pricing | Progressive Energy Pricing | Fuel Pricing NA Progressive Energy Pricing NA
Incentive to industry tg Incentive to improve energy | Increasing fuel pricing will Incentive to improve energy
s improve energy managemenimanagement practices rationalize the use of private management practices.
% at their facilities. vehicles. However, decent
£ public transportation options
v will need to be available first
NA NA Investing in public NA Investment in Gover nment NA
*g‘ transport office Building
£ This will provide the Government could invest in
£ B necessary infrastructure for improving energy efficiency
E 2 modal shift into public in office buildings to
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Table (13): Structure Oriented Proposed Policies

Office Buildings/

Industry Tourism (Hotels) Transportation Residential SupermarketsMalls
Structure Moving towards lowl Adopt Ilow energy Modal shift to public transportation,Shifting towards more Establish a more mixe
Objective energy intensive industriesimpact tourism railroads and river transport compact housing development
Progressive Energy Progressive Energy Road pricing Electricity Pricing Electricity Pricing
Pricing Pricing A Road pricing including trucking Increasing electricity prices Increasing electricity
Increasing pricing of Will promote shifting | is considered as a driver to shiftingvill have an indirect impact prices on commercial
energy for energy into low energy to public transport and freight on shifting towards more | activities such as
intensive sectors will lead| impact tourism. transport by railroads and river. compact housing. shopping malls will have
to the control of energy an indirect impact on
intensive sector growth. - On the other hand limiting the growth of
: . As a result, investment in Fuel Prl_cmg s : electricity pricing per unit | such activities
E' rll_ar_10|aJ low energy, consuming ,I[Egﬁgzlg? fldﬁlli(p:)r#: ;rr]g V\c/)llr![encouragearea in the residential sectpr -
olicies sectors will be favored. P port. has to be avoided, as it wil|
support the increase in
Energy Export Taxes housing areas and
Increasing export taxes of accordingly will increase
products of high energy energy consumption for the
content will also control same number of
the increase of energy households.
intensive sectors.
Investment in Public
Transportation and Railroads and
River Transport
. Availability of public transportation
Public ; :
will encourage modal shift.
I nvestment

In addition, availability of railroads

and river transport will encourage the

shift from freight transport by road to
railways and river.
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Short term Interventions

Compared to structural or activity impacts, intgngnpacts are more likely to
be achieved on the short term. Accordingly, theusowill be on the short
term, with two notable exceptions

First, transportation will need more direct intartiens related to structural
(i.e. modal) shift, from private to public transpand from trucking goods to
transportation through the more efficient means rafroads and river
transport. Although impacts might take some timengtderialize, the relevant
structure oriented policies will need to be ingihtin the immediate term.
Moreover, in terms of activity, export of industrenergy intensive products
will need to be controlled in the immediate termaimid over investment in
such industries.

The proposed short term interventions are predeintd’able (14). Selected
interventions are detailed in Annex (XIII)
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Table (14): Proposed Short Term I nterventions

%2

=

Industry Residential Hotels Transportation Commercial
Prpgruuve D|ffer§nt|al Pricing based p1|ncrease_ electricity prices .fcrlncrease electricity prices for the Ir)crease eIectncny prices for t_l“e
Pricing specific Energy consumptionthe higher consumptiopn, . . . 40 higher consumption categories
S . . : higher consumption categories |(5¢ .
in high energy intensity subj-categories (above 350 KwH) to . (e.g commercial malls) to
. stars) to stimulate EE .
sectors stimulate EE stimulate EE
Peak ITO.ad Time Sensitive Pricing of Time Sensitive Pricing of Time Sensitive Pricing  of - C_ontrolllng_s_hopplng activities
Electricity - X - X - . during electricity peak demand
a1 | Electricity Consumption for Electricity Consumption for Electricity Consumption for large x S o -
M anagement | - Applying time sensitive pricing
arge consumers large consumers consumers
for large consumers
EE labelsand : ompleting and updating EE . -
Standards Completing EE standards anO'gtandards and enforcement |oetting EE  standards  fc rSettmg Fuel Efficiency dSetting EE standards fq
enforcement of labels forI . tandards for vehicles arj .
| labels for energy performangeappliances and enforcement (0 ; appliances and enforcement |of
energy performance of major : e ) enforcement of Labeling .
. . of major electricity consuming labels labeling
energy consuming equipment .
household equipment
Equipment Replacement of Inefficient Replacement o S.e'eCtEdRepIacement of SelectedR Replacement of Selected
Replacement : . household equipment . s 1. Replacement . o )
Industrial Equipment  (e.g. A .| appliances (e.g. lighting and air._ L.~ . appliances (e.g. lighting and &g
) (preliminarily focus on electrig o inefficient Vehicles NS
motors & boilers) conditioning) conditioning)
water heaters)
Public - Excellence award based on EE Excellence award based on EE
Recognition X X x
performance performance
Programs
More Effective | Combined Heat and Power
Use of Energy (CHP), and Waste Heatx x x x
Resour ces Recovery
Setting Trade Controlling export of energy « « 9 »
Conditions intensive products
Standardsfor Setting maximum light intensit . . . . .
) S - Setting maximum light intensit
in-door x x limits and minimum temperaturex

Environment

limits in public spaces.

T~

limits in shops.

“0 Applying progressive pricing policy in the transgtion sector will not be feasible, as consumptéreach individual user can not be tracked. Howetlés approach
could be simulated through increasing licensing fee vehicles with higher fuel use per unit oftdiee.
1 This policy focuses on reduction of energy consimnptiuring peak period. This reduction will be atéd through shifting demand for some activitied aanducting
other activities more energy efficiently. Thus thaicy has an EE impact.
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11. Next Steps

Operationalizing the energy accounting system, gseg in this study, and
developing an EE national system requires the exigt of a number of
conditions, including:

" Institutional Setup

. Laws and Regulations Covering EE
. EE Strategy

" EE Policies and Measures

Satisfying all of the above conditions is the ulibe objective. However, on
the short term there are a number of actions trepeoposed to be carried
out.

. Reporting
Data availability and compatability is a crucialeprquisite for the
accounting framework system. Reporting at the lowesel, i.e.
facility level, will allow generation of disaggretgal and compatible
data. The facility will keep an energy registertapremises and could
also report periodically to the entity compilingetrdata through
periodical energy reports.

A regulation imposing energy recording and repgrtam facilities is

necessary. It is proposed that focus be on fasliibove a certain
consumption threshold, or on specific sectors/sadiess, to be
extended incrementally.

. Focus on Pilot Sectors
As proposed during the EEU meeting held on Juffe 2011, priority
sector(s)/Sub-sector(s) could be selected to heséatupon as a pilot.
Selecting the pilot sector(s)/Sub-sector(s) will based on data
generation and compilation status of the sectorsadbor and the
willingness of the sectoral entity to host and iempént the energy
accounting system.

Based on data availability, it is proposed to ®oun the industrial and
residential sectors respectively. As for the wgless of these entities,
namely the IDA and the Housing and Building NatioReesearch

Center or other entities, it needs to be discussedng the EEU

members.

As discussed in the report, it is proposed thatdhergy accounting
system be hosted by SCE at an initial stage, andldoentralized
afterwards. Accordingly, it is proposed that SCEosels professionals
from sectors that will be focused upon in the pdtdge. During the
secondment period, the professionals will be tichiard prepared to
host the system in their entities.
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Since plans are underway to establish energy i@fity units in
different entities, it is recommended that prioiityestablishing these
units be to entities proposed to host the energglading systems.

In addition, it is proposed to apply the accountirgnework for the
indicators at two stages. The first is for indicatavhere data is
generated and compiled, while the second is foa daat is neither
currently generated and/or compileléor residential sector, schools,
office buildings, supermarkets and malls, it isgmeed that at the first
stage the energy intensity is calculated usingmdgy consumption only,
as electricity consumption data is available, whildhe second stage the
intensity is calculated using the total energy comgtion data (electricity
and fuel).

Table (15): Proposed El Indicatorsin Two Stages
Sector/Sub Proposed El indicator for Additional El Indicator for

sector First Stage Second Stage
Industry = Annual Energy Consumptioh
(toe)/Unit of Production
(ton)

=]

= Annual Energy Consumptio
(toe)/Value Added (LE)

Residential = Annual Electricity = Annual Energy consumption
Consumption (kwh)/ (toe) /Household
Household = Annual Energy consumption
(toe)/floor area (17)
Hotels = Annual and Monthly Energyl = Annual Energy consumption
Consumption (toe)/Guest (toe)/floor area (1)
Night

= Annual and Monthly Energy
Consumption (toe) /Hotel
Room

= Energy Consumption
(toe)/Value Added (LE)

Schools » Annual Electricity = Annual Energy consumption

consumption (kWh)/Student  (toe)/floor area (1)

= Annual Energy consumption

(toe)/Student
Hospitals » Annual Energy Consumption= Annual Energy consumption
(toe)/Patient Bed (toe)/floor area (A)
Office » Annual Electricity = Annual Energy consumption
Buildings, consumption (KWh)/fh (toe)/floor area (1)
Supermarkets,
Malls

Transportation | = Annual Energy Consumptio
(toe) /passenger-km

= Annual Energy Consumptio
(toe) /ton-km

=

=

EnvironicERCC October 2011



Development of a System of Energy I ntensity Indicators for the Egyptian Economy 88

. I mplement Short Term I nterventions
Short term interventions have been proposed instiidy addressing:
. Progressive Pricing
. Peak Load Electricity Management
. EE Labeling and Standards
. Equipment Replacement
. Public Recognition Programs
. More Effective Use of Energy Resources
. Setting Trade Conditions
. Standards for Indoor Environment

Annex (XIl) includes details for each of the abowmerventions on
the sectoral level.

It is proposed to select from these interventioas,number of
interventions that could be implemented directlyheTproposed
selection criteria include:

- Effectiveness
Interventions that are expected to have high impacenergy
savings and EE (e.g. controlling export of energiensive
products, and differential pricing based on SCE)

- Easiness
Interventions that require no or low investmenttcge.g.
Setting EE labels), and need minimum regulatory and
institutional changes to be implemented (e.g. adgpt&E
recognition programs for industries and Hotels).

- Signaling
Interventions that send a signal to the commumgarding the
scarcity of the energy resources, and shift theindsets
towards adopting energy efficient practices (ergreasing
electricity prices for higher consumption categsigemmercial
and residential sectors).

. Developing an Action Plan

A fully developed system covering all sectors of tEgyptian
Economy should allow for the calculation of econewigle indicators
as well as those at the highest level of disagdgi@yaractically useful
for policy guidance. It is obvious that a multi-yeaction plan is
necessary for such system to be established, qmeland settled.
Developing the action plan will be based on theeegmce gained
during development of the first set of indicators.

The first set of indicators will be based on thetges covered by

selected pilot units, and will cover year 2012 dathere data will be

compiled periodically (proposed to be monthly) tighout the year

and analyzed. The issuance of the first set otatdrs will result in:

- The development of an action plan based on real
implementation experience, although of a limitedpe;
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- This action plan could represent the necessasisbfor a
donor financed project reflecting local, ratherarthdonor
priorities;

- Increase sectoral awareness of the benefitsvankings of the
proposed energy accounting framework, and accardiogy-
in and ownership;

- Issue an early version of energy indicatorsefigng from the
experience accumulated through the current studyubing
more compatible data.

Table (16): Proposed Time Schedule for Preparatory Activities

2011 2012 2013

Q4 | Q1 | Q2 | Q3 | Q4 | Q1

Q2

Establishing data collection system
within the data generating entities

Collecting and analyzing indicators data

Verifying Data

Calculating the EI Indicators by
EEU/SCE

| ssuance of first Set of Indicators

Reuvisiting the indicators and feeding
back to data collection system

Developing an Action Plan

Action Plan
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Annex (1)

Energy Intensive Industries PM Decrees
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Sub-Sectors

Sectors
Australia Canada New Zealand IEA (International Energy Agency) USA
Space Heating Private homes Space Heating Northeast
Space Cooling Rented homes Water Heating Midwest
Resedential N/A Water Heating Apartments Lighting South
Lighting Flats Cooking West
Appliances Mobile homes Appliances Housing types (for all regions)
Retail Trade Trade (wholesale and retail)
Wholesale Trade Commerce
Office Government services
Educational Services
. Health Care & Social Assistance
Commercial N/A - -
Arts, Entertainment & Recreation
Accommodations & Food Services
Information & cultural Industries
Transportation & Warehousing
Other Services
Food, beverages and tobacco Mining Wood pulp & paper Iron & Steel Manufacturing (21 NAICS sectors)
Textile, clothing, footwear and leather Forestry Basic metals products Cement
Food, Beverage and Tobacco, Textile
Wood, paper and printing Iron & Steel Other agriculture & fishing Pulp & Paper Mills, Textile Product Mills, Apparel
Manufacturing, Leather and Allied,
Chemicals and associated products Chemicals Dairy products Chemicals & Petrochemicals Wood Products, Paper, Printing,
Petroleum and Coal, Chemicals,
Non-metallic mineral products Cement Non-metallic minerals Aluminium Plastics and Rubber, Nonmetallic
Mineral, Primary Metal, Fabricated
Iron and steel (excludes coke ovens and Petroleum Refining Chemicals Metal, Machinery, Computer and
Industrial blast furnaces) Electronics, Electrical Equipment,

Basic non-ferrous metals

Smelting & Refining

Other food processing

Other metal products

Pulp & Paper

Forestry & logging

Machinery and equipment

Other Manufacturing

Meat processing

Other manufacturing

Construction

Non-specified manufacturing

Mining & exploration

Construction

Publishing & printing

Dairy farming

Textiles

Appliance, and Components,
Transportation Equipments,
Furniture and Related Products,
Miscellaneous Manufacturing

Non-manufacturing

Agriculture

Mining

Construction




Sub-Sectors

Sectors
Australia Canada New Zealand IEA (International Energy Agency) USA
Passenger Transportation Passenger Transportation Passenger Transportation Passenger Transportation
Inter-City Buses Cars & Vans Cars Highway Transportation
Urban Transit Buses Buses Air Transportation
School Buses Rail Ships Rail Transportation
Motorcycles Domestic Air Rail Freight Transportation
Light Trucks Freight Transportation Air Trucking
Large Cars Road Freight Transportation Pipelines
Small Cars Rail Trucks Air
Rail Coastal Shipping Ships Water
Transport N/A
P / Air Off-road Vehicles Rail
Freight Transportation
Heavy Trucks
Mdium Trucks
Light Trucks
Marine
Rail
Air
Off-road Vehicles
Water supply, sewerage and drainage Education
Wholesale and retail trade Food & Lodging
Communication services Health
Finance, insurance, property and business Offices
Services N/A N/A N/A
Government administration and defense / / Retail /
Education, health and community services Others
Accommodation, cultural and personal
services
Agriculture N/A N/A N/A
Mining N/A N/A N/A N/A
Construction N/A N/A N/A N/A
Electricity / Electricity-only plants
Energy N/A N/A

Generation

Combined Heat and Power (CHP) Plant
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Development of a System of Energy Intensity Indicators for the Egyptian Economy

Proposed Energy Consumption Indicators Proposed in the “Energy Indicators for Sustainable Development Guidelines and
Methodologies” issued by the International Atomic Energy Agency (IAEA) in 2005

Sector Industrial Service/commercial Household Transport
Indicator Energy use per unit of | Final energy use per Amount of total residential energy used per | Energy use per unit of freight-
Brief value added in the unit of service and person or household or unit of floor area. kilometer (km)
Definition | industrial commercial hauled and per unit of
sector for selected value added or per Amount of energy use by residential end passenger-km traveled by
energy-intensive floor area use per person or household or unit of floor | mode
industries area, or per electric appliance
Units Energy: tonnes of oil Tonnes of oil Tonnes of oil equivalent (toe) of final Freight: tonnes of oil
equivalent (toe) per US | equivalent (toe) for energy and kilowatt-hours (kWh) of equivalent (toe) per tonne-km
dollar final energy and electricity per capita or per household or
kilowatt-hours (kWh) square meter of floor area; Travel: toe per passenger-km
Electricity: kilowatt- for electricity per US
hours (kwh) per US dollar (value added), in | toe and kWh of electricity for space heating
dollar constant US dollars per unit of floor area;
(purchasing power
parity [PPP]) or per kWh of lighting per unit of floor area;
square meter of floor
area toe and kWh for cooking per household;
toe and kWh for water heating per capita;
unit electricity consumption for electric
appliances
Alternative | Energy use per unit of | None None Overall average fuel
Definition | physical output in the consumption for all modes per

industrial sector,
manufacturing
branches and
selected energy-
intensive industries

passenger-km or tonne-km

Environics/ERCC

October 2011
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Annex V-1

Electricity Tariff

Residential : Price ( PYKWh)
1) First 50 KWh monthly 5.0

2) 51 - 200 KWh 11.0

3) 201 - 350 kWh 16.0

4) 351 - 650 kWh 24.0

5) 651 - 1000 kWh 39.0

6) More Than 1000 KWh 48.0
Commercial: Price ( Pt/KWh)
1) First 100 kwWh monthly 24.0

2) 101 - 250 36.0

3) 251 - 600 46.0

4) 601 - 1000 58.0

5) More Than 1000 kWh 60.0

Prices are based on Power Factor 0.9

Source: Egyptian Electricity Holding Company , Annual Report 2009/2010

Environics/ERCC

October 2011
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Natural Gas Consuming Sectors

Type Sector Remarks
Energy Electricity
Intensive | Fertilizers
Iron & Steel
Cement
Small and Refractory industries — Ceramic, bricks, etc.
Labor Industrial Zones
Intensive
Others Petrochemicals and Methanol SIDPEC and e-methanx

Residential and Semi Residential

Shops, Admin. building, ...

Vehicles Refueling

Gas Derivatives

UGDC, Al-Amerya,
Western Desert Gas
Complex

Petroleum

Refineries, gas injection
and Gas lift in some gas
fields.

Environics/ERCC

October 2011
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Hospital Beds and Life Expectancy
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Health Services Data in MENA and OECD Countries (2003)

Life Expectancy at

Country No. of Hospital Begs Birth »
per 1000 person (total population)

Japan 14.3 80.93
Czech Republic 8.8 75.18
Austria 8.3 80.13
France 7.7 79.28
Hungary 7.8 72.17
Finland 7.2 77.92
Slovakia 7.2 74.43
Korean South 71 78.64
Israel 6.1 79.02
Luxemburg 6 77.66
Ireland 4.3 77.35
UK 4.2 78.16
Denmark 4 77.1
Spain 3.8 79.23
United States 3.3 -

Turkey 2.6 71.8
Egypt 292 70.41
Jordan 1.7 77.88
Syria 1.5 69.39
Mexico 1 72.3

Sources:;WorId Bank -World Development Indicators Database
Central Intelligent Agency (CIA) - WORLD FACTBOOK
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Terminology & Definitions

This Annex presents definitions of terminology and expressions commonly used in
the report.

Energy Accounting System: refers to the entire system for measuring, recording,
calculating and analyzing a country’s energy consumption.

Accounting framework: refers to the analytical method used for calculation of the
indicators.

Activity: refers to the activity within an economy that drives energy consumption at
the studied levels (sector, sub-sector, etc.). It is measured in a unit which captures
driver for energy consumption, and varies from one sector or sub-sector to another.
Activity in transport, for example, is measured in passenger-kilometers and tonne-
kilometers for passengers and cargo, respectively.

Activity Effect: is the change in energy consumption due to a change in the size of an
activity which correlates with energy use.

Changes in_Energy Efficiency: they are often approximated by changes in energy
intensity (energy per unit of monetary or physical activity). This is carried out with or
without adjustment for changes in factors unrelated to efficiency (such as end-use
structure, fuel mix and weather). In other words, changes in energy efficiency are
taken as the inverse of changes in energy intensity, and the concepts of efficiency and
intensity are used interchangeably. In this manner, definition of energy efficiency
reflects factors other than “‘true’” energy efficiency given by thermodynamic
indicators.

Component-Based Intensity Effect: represents the effect of changing energy intensity
for sub-sectors or detailed components of the economy. In general, an index
developed from the aggregate energy intensity will not be equal to the component-
based intensity index. Only in the case where changes in the individual component
intensities are the same, with constant shares of activity for each component, will the
indexes be equivalent.

Chaining Analysis: in a chaining analysis, the calculation of EPI and ES is done
based on a yearly time-series data where the results from each year are chained
together to form the overall results for the period. This is compared to non-chaining
analysis which is based on the change from the start and end of the period under
study. From the viewpoint of tracking energy efficiency trends, chaining analysis is
preferred because it provides a more realistic measure of the real changes in energy
efficiency over time, it makes full use of the data available, and is more flexible in
terms of application.

Energy Indicators: also known as “energy performance indicators”, are calculated
indicators which provide a measure of the changes in energy use and the causes for it.
They may be defined at different levels of aggregation in terms of energy demand,
e.g. economy-wide, sector, sub-sector, end use, technology, process and device.

Environics/ERCC October 2011
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Energy Savings (ES): refers to the energy savings resulting from energy efficiency
improvement (measured as a reduction in intensity of use). It is linked to the intensity
effect, i.e. when ES is negative; this means that energy efficiency deteriorates
resulting in a higher level of energy consumption than otherwise.

Energy Performance Index (EPI): is a weighted index of changes in sub-sector
energy intensities. It is linked to the ratio change in energy consumption, i.e. a
decrease in EPI implies an improvement in energy efficiency. Generally speaking,
energy efficiency index estimated at a higher level of sector disaggregation is
considered to be more refined.

Index Decomposition Analysis (IDA) — LMDI Approach: is used to decompose
(factorize) a change in energy consumption of a sector, over time, into several pre-
defined effects (activity, structure and intensity) that contribute to the change. It
therefore gives estimates of the impacts of several drivers of change in energy
consumption.

Intensity effect: refers to the change in energy consumption as a result of a change in
energy intensity in energy consuming activities.

Monetary-Based Indicators: are given as ratios between energy consumption in an
energy unit and economic activity in a monetary unit. They are often used when
energy efficiency is measured at a high level of aggregation, where it is not possible
to characterize the activity with a single physical indicator across the whole spectrum
of activities. Well-known monetary-based indicators include the energy—GDP ratio
and industrial energy use per unit of industrial monetary output. This indictor was
often employed by researchers in the 1970s and early 1980s mainly due to its
simplicity and the paucity of energy consumption data.

Physical-Based Indicators: are normally calculated at a disaggregated level, such as
by sub-sector or end-use, by relating energy consumption to an activity indicator
measured in the physical terms (e.g. tonnes of steel, passenger-kilometres, floor area
in square metres, etc.) or to an energy consumption unit (e.g. vehicle, dwelling, etc).

Structural Effect: refers to the change in energy consumption due to a changing
economic structure. This index is employed at higher levels of the indicators hierarchy
and reflects the impact on energy use from changes in the relative importance of sub-
sectors at lower levels of the hierarchy. It primarily shows the impact of shifts in the
composition of sectors or sub-sectors with different absolute energy intensities.

Mathematical Symbols

E is the energy use
I is the intensity of energy use, given as the ratio of energy use to activity
Q is the activity level, measured in appropriate units for each sector or sub-sector.

is the ratio of activity in a given sector or sub-sector to the overall activity in the
sector or economy and is a measure of the structure within the sector or
economy.
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i the subscript i refers to the various sectors such that E; is the energy
consumption in sector .

I the subscript J refers to the various sub-sectors such that E;; refers to the energy

consumption in sub-sector | of sector i.
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Energy Accounting Frameworks

The commonly used ratio of energy consumption to GDP is not a sufficient measure
of how effectively an economy uses its energy. It does not provide insight on the
changes in energy use over time, nor the effect that policies have on this energy use.
Several accounting frameworks have been developed to track economy-wide energy
use and provide indicators that give insight into the sources and variations of this
energy use as a tool for planners and policy makers. Given that these frameworks
were developed independently by several countries over the course of approximately
the past three decades, it is not surprising that there are variations between them.
There is some effort presently to unify these systems. As some systems become more
developed and refined than others, they offer natural advantages which cause
countries to migrate to their use.

The purpose of a framework is to establish a means of aggregating energy use from
the lowest levels considered in the economy, a means of tracking changes in energy
use over time, and a means for decomposing these changes into causes based on the
relative structural, activity, and efficiency changes. Two main methods exist, the
Laspeyres method and the Log Mean Divisia Index. They are described briefly and
compared in the following sections.

The Laspeyres Index:

The Laspeyres index measures the change in energy intensity as a percentage change.
For example, a sub-sector has doubled its energy consumption from 100 units to 200
units in a period of years. The percentage change will depend on the year taken as
reference. From the start year to the end year, the consumption will have increased by
100%. From the end year to the start year the consumption will have decreased by
50%. The Laspeyres Index method is therefore said to be asymmetric. In addition,
Laspeyres tends to have a residual term, which means that the changes in energy use
of components of the economy do not always add to the overall change in energy use.
This residual term is usually small, but can be of significant importance in years of
considerable change, such as through economic crises.

The Log Mean Divisia Index (LMDI)

Using the example given before, if a log change of the ratio of energy consumptions is
taken, the natural log (In) of 200/100 is 0.693. If the reference year is reversed, and
In(100/200) is -0.693. The change is only in the sign indicating whether there has
been an increase or decrease in energy use. This is the basis of the LMDI method.
Amongst its advantages, the LMDI method does not have a residual term allowing the
changes in overall energy use to be decomposed over the changes in sectoral energy
use. This is because the residual term is distributed over effects in energy efficiency,
activity level, and structural change in the economy using appropriate weights for
each.

The LMDI has the additional advantage that, as a property of logarithms, it expresses
multiplicative changes in the indicators as a sum of logarithms.
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The broad criteria for evaluating an indicator system are its theoretical foundation and
its adaptability in tracking economy wide energy usage. These can be expressed in the
following four points' (suggested by Ang, 2004):

1) Sound theoretical foundation.
2) Adaptability to adequately serve its intended purpose to capture the true
economy-wide energy efficiency trends.

3) Ease of use, where it’s easily adopted under different application situations
and constraints.
4) Ease of interpretation of the results, which is quite subjective and to some

extent linked to the methodological framework, as well as the analysis
technique, i.e. the results given by non-chaining analysis are easier to be
understood but they are not as refined as those given by chaining analysis. In
general, the more refined estimates, the less easy they are to be understood by
non-experts.

Capturing Changes in Energy Intensity

The change in energy intensity over time can be found by differentiating the energy
intensity with respect to time. However, the result is a differential equation which can
be tedious to apply in practice, and complex to integrate to find the cumulative
change. If instead the integral problem is treated, the change over time of the energy
intensity, D,.., can be obtained by taking a ratio of energy intensities

Iy
Depe = E

where, lois the initial intensity and It the final intensity for the period of time from
year 0 to year T',over which change is to be evaluated. The indicators can be structured

as indexes, such that a change in overall energy intensity Dy can be described as the
product of a structural change, Dy and an intensity change, Dip,

Ip
Do = f_ =D, D
T

This is called a multiplicative decomposition. It is one of the more common forms of
decomposition of the total energy use. It allows the energy use, E, to be written as:

E=Ix5xA

where | is a measure of the energy intensity, S a measure of the structure of the
economy, and A is a measure of the activity in the economy.

In a similar manner, the decomposition can be additive, such that changes in energy

intensity can be expressed as
Alyoe = Ir = Ig

The change can then be decomposed additively such that

Alge = Iy — Iy = Al + Al
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In both cases, whether a multiplicative or additive decomposition, the purpose is to be
able to assign changes in energy intensity to changes in the efficiency of use, the level
of activity, or changes in the structure of the economy. This leads to a better
understanding of the effects of policies. Within a given framework, there will be
additive and multiplicative indices, each used to explain different variations in energy
use.

In this sense, the LMDI method is advantageous as it makes use of the multiplicative
and additive properties of logarithms to allow the simple derivation of multiplicative
of additive changes in energy use.

The Choice of a Framework

For the purposes of this study, we propose the use of the Log Mean Divisia Index
(LMDI) approach. Although the results of either an LMDI approach or a Laspeyres
approach will be similar under most circumstances, the LMDI approach does offer
several advantages. First, the lack of a residual term means the decomposition is
exact, and therefore under circumstances of large change, will offer more insight than
the Laspeyres method.

Second, the ability to use the multiplicative and additive properties of logarithms
makes the use of an LMDI more convenient in decomposing energy use to effects
related to activity level, structure of the economy, and energy intensity of the sectors
and sub-sectors.

Finally, the LMDI is now becoming the more widely accepted method.
Internationally, the LMDI is being advanced as a unifying method for the calculation
of energy indicators. The US, Canada, Australia, New Zealand, and others have all
adopted the LMDI method. The notable exception is the 2005 IEA study which used
the Laspeyres method, though they did not focus their analysis on which method to
use. Future studies from the IEA may use either method. Adoption of the LMDI
method in Egypt would therefore facilitate comparison with other countries and have
the advantage of easily integrating future developments in the accounting method.

Although many differences can be found among the existing accounting systems for
tracking economy-wide energy efficiency trends, however, there are two basic
approaches:
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IDA Approach (Index Decomposition
Analysis or Decomposition Cum-
Aggregation Approach)

Unit Consumption Approach (Direct
Aggregation Approach)

This technique is used to decompose (or
factorize) a change in  energy
consumption in a sector, over time, into
several pre-defined effects that contribute
to the change. One of them is the
intensity effect which is estimated based
on changes in the energy intensities of
the subsectors.

"Unit Energy Consumption”, is a term
that has a meaning similar to sub-sector
(or end-use) energy intensity in the IDA
approach, except that it is more closely
linked to the use of physical indicators for
activity. Examples are energy
consumption per unit floor area, per
appliance and per tonne of manufactured
products, but it can also mean energy
consumption per value-added or any other
economic measures of activity.

The EPI or ES for a sector is derived
from the corresponding intensity effect
estimate. The economy-wide estimate is
given as the weighted sum (in the case of
EPI) or sum (in the case of ES) for all
sectors.

Changes in unit consumption of sub-
sectors (or end-uses) are weighted and
aggregated or deal with in some other
form with a similar concept to give the
EPI.

Similar estimates are generally made for
effects other than intensity, included in
the IDA identity. The common ones are
the activity effect and the structure effect.
It therefore gives estimates of the
impacts of several drivers of changes in
energy consumption.

The unit consumption approach is actually
similar to the energy intensity effect,
computed in the IDA approach. However,
it does not explicitly give estimates of the
effects of other drivers of energy use.

The activity indicators for sub-sectors in
a sector are expected to be the same in
definition and have the same unit of
measurement. This allows the effects of
changes in the overall
activity level and activity mix to be
defined and captured.

IDA studies allow the use of either an
additive or multiplicative accounting
framework. Depending on the choice,
either EPI or ES will be derived first.

Multiplicative formulation is the norm in
the unit consumption approach and the
EPI is always the indicator that is
computed first.

Since the IDA approach allows for
formulation in either the additive or
multiplicative form, it is more general
than the unit consumption approach.

Compared to the standard IDA approach,
the unit consumption approach is more
flexible in terms of how sub-sector energy
intensities are defined.
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We can broadly group the analytical frameworks of the accounting systems into three
different categories, namely the LMDI-based, the Laspeyres-based, and ODEX. The
choice within the IDA approach usually lies between the LMDI method and the
Laspeyres method. The choice depends partly on the accounting approach, and its
implications on how EPI and ES are computed. The LMDI decomposition method has
been found to be a good technique and has been recommended for adoption in many
countries around the world.

Log Mean Divisia Index (LMDI-I) Laspeyres Index

EPI and ES are explicitly defined but | The Laspeyres index, are easy to use and
uniquely related. Their computation can | the results given are easy to interpret.
be simplified by virtue of the | However, they do not satisfy several index
relationship that exists between the | number tests which are pertinent to the
additive and multiplicative versions of | development of a robust EPI.

the LMDI method

The change is only in the sign | The Laspeyres index measures the change
indicating whether there has been an | in an energy intensity indicator as a
increase (looking forward) or decrease | percentage change.

(looking backward) of energy use.

The accounting systems and studies used in various countries focus on final energy
use, except for USA-EERE which, in addition to final energy use, also provides
estimates with conversion and distribution losses in electricity production allocated to
electricity end uses. Variations exist among systems and studies on the level of sector
disaggregation, with the Canadian example having more than 100 sub-sectors. The
number of sectors is fewer for IEA and EU-ODEX since these are multi-country
initiatives and data availability is a limitation. The sub-sectors in transport and
industry are fairly standard across countries. The main variations in these sectors are
how fine the sub-sectors are. Differences between countries tend to be greater for the
residential/household sector and commercial/institutional sector since energy use in
these sectors is dependent on geographical location and climate, and different activity
indicators may be used to represent drivers of energy use.

iSuggested by Ang, 2004.
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Table 1: Economy-wide Energy Intensity Indicators for the Egyptian Economy (2007-2009)

Energy use (Ei) (ktoe) Change in Energy use (ktoe) LMDI
Sector/Sub-sector M.e:-?sure o.f i (k1) i (k) Change in. energy Acti\.lity effect Strucfure effect Inten.sity effect ESit EHit EPIit
Activity (Unit) use (AEi k-1,k) (AEi act k-1,k) (AEi str k-1,k) (AEi int k-1,k)
Economy-wide (2007-2009) 3,615.87983 | 4,264.67228 648.79245 430.15982 245.81616 -27.18354 27.18354 4,291.86 0.99311
1. Residential Sector No. of Households 3,131.32416 3,767.06793 I I 635.74377 449.52731 243.71648 -57.50002 | I 57.50002 3,824.56795 0.98319
2. Commercial Sector 53.07207 59.93013 6.85806 0.73361 0.21973 5.90472 -5.90472 54.02542 1.11068
Education Sub-Sector No. of Pupils 22.60565 25.42233 2.81668 0.73361 0.21973 1.86333 -1.86333 23.55900 1.08099
Hospitals Sub-Sector No. of Patient-Beds 15.42126 17.27309 1.85183 0.0E+00 0.0E+00 1.85183 -1.85183 15.42126 1.12008
Admin Buildings Sub-Sector GFA (sq.m) 1.23232 1.31939 0.08707 0.0E+00 0.0E+00 0.08707 -0.08707 1.23232 1.07066
Shopping Malls Sub-Sector GFA (sq.m) 10.71162 12.17853 1.46690 0.0E+00 0.0E+00 1.46690 -1.46690 10.71162 1.13695
Super-Markets Sub-Sector GFA (sq.m) 3.10122 3.73680 0.63558 0.0E+00 0.0E+00 0.63558 -0.63558 3.10122 1.20495
3. Transport Sector 412.24711 417.69239 5.44529 -20.10110 1.87996 23.66643 -23.66643 394.02596 1.06050
Passenger Transport Sub-Sector Passenger-Km 341.61634 356.89433 15.27800 -14.48129 2.12852 27.63077 -27.63077 329.26357 1.08245
Freight Transport Sub-Sector Ton-Km 70.63077 60.79806 -9.83271 -5.61981 -0.24856 -3.96433 3.96433 64.76239 0.94939
4. Tourism Sector No. of Rooms 19.23649 | 19.98183 ‘ ‘ 0.74534 0.0E+00 | 0.0E+00 0.74534 | ‘ -0.74534 19.23649 1.03875
5. Industrial Sector |Ton Product 0 | 0 | | 0 0 | 0 0 | | 0 0 0




Table 2: Residential Sector Energy Intensity Indicators (2007-2009)

Activity & Activity level (Qi) Energy use (Ei) (ktoe) Activity Share (S) Energy Intensity (1) Change in Energy use (ktoe) LMDI
Sector/Sub-sector Measure of Activity Change in energy |Activity effect (AEi| Structure effect | Intensity effect
i (k- i i (k- i Sij (k-1] Sij (K] ij (k-1 ij (K} ESit EHit EPIi
(Unit) Qi (k-2) Qi (k) Ei (k-1) Ei (k) i (k-1) i (k) i (1) i (k) use (BEik-1k) actke1k) (BEi stri-1k) (BEi int k1K) i i it

Residential (2007-2009) 3,131.32416 | 3,767.06793 635.74377 449.52731 243.71648 -57.50002 57.50002 | 3,824.56795 | 0.98319

(2007) | | | 0 0 1

Qi2007(0) Qi 2008 (t=1) Ei 2007 (0) Ei 2008 (t=1)

Residential (2008) No. of Households 15,912,000 16,968,000 3,131.32416 3,448.72743 2.0E-04 2.0E-04 317.40327 211.12466 143.78553 -37.50693 37.50693 3,486.23436 0.98866
L1|Tarriff Tier 1: 1-50 kWh No. of Households 2,984,000 3,083,000 269.63027 310.93723 0.18753 0.18169 9.0E-05 1.0E-04 18.62086 -9.16245 31.84856
L1|Tarriff Tier 2: 51-200 kWh No. of Households 8,564,000 8,879,000 1,202.29579 1,229.80224 0.53821 0.52328 1.4E-04 1.4E-04 78.13472 -34.21100 -16.41727
L1|Tarriff Tier 3: 201-350 kWh No. of Households 3,076,000 3,491,000 865.00430 973.80911 0.19331 0.20574 2.8E-04 2.8E-04 59.00809 57.21442 -7.41769
L1|Tarriff Tier 4: 351-650 kWh No. of Households 1,049,000 1,186,000 508.05675 557.62683 0.06593 0.06990 4.8E-04 4.7E-04 34.21340 31.14518 -15.78851
L1|Tarriff Tier 5: 651-1000 kWh No. of Households 163,000 206,000 142.90628 169.21754 0.01024 0.01214 8.8E-04 8.2E-04 10.00407 26.44737 -10.14017
L1|Tarriff Tier 6: Over 1000 kWh No. of Households 76,000 123,000 143.43078 207.33448 0.00478 0.00725 1.9e-03 1.7e-03 11.14353 72.35201 -19.59184

Qi2008(1)  Qi2009 (2) Ei 2008 (1) Ei 2009 (2)
Residential (2009) No. of Households 16,968,000 | 18,128,000 3,448.72743 3,767.06793 2.1E-04 318.34050 238.40265 99.93094 -19.99309 19.99309 3,787.06102 0.99447
L1 |Tarriff Tier 1: 1-50 kWh No. of Households 3,083,000 3,218,000 310.93723 323.28461 0.18169 | 0.17752 1.0E-04 1.0E-04 20.96742 -7.37874 -1.24130
L1 |Tarriff Tier 2: 51-200 kWh No. of Households 8,879,000 9,169,000 1,229.80224 1,312.79450 052328 | 0.50579 1.4E-04 1.4E-04 84.03917 -43.19506 42.14815
L1 | Tarriff Tier 3: 201-350 kWh No. of Households 3,491,000 3,998,000 973.80911 1,094.38521 0.20574 | 0.22054 2.8E-04 2.7E-04 68.30573 71.76503 -19.49467
L1 | Tarriff Tier 4: 351-650 kWh No. of Households 1,186,000 1,337,000 557.62683 600.84265 0.069%0 | 0.07375 4.7E-04 4.5E-04 38.28614 31.09829 -26.16861
L1 |Tarriff Tier 5: 651-1000 kWh No. of Households 206,000 268,000 169.21754 207.72141 001214 | 0.01478 8.2E-04 7.8E-04 12.41973 36.99567 -10.91153
L1 |Tarriff Tier 6: Over 1000 kWh No. of Households 123,000 138,000 207.33448 228.03955 0.00725 | 0.00761 1.7€-03 1.7€-03 14.38445 10.64575 -4.32513




Table 3: Commercial Sector Energy Intensity Indicators (2007-2009)

Activity & Activity level (Qi) Energy use (Ei) (ktoe) Activity Share (S) Energy Intensity (1) Change in Energy use (ktoe) LMDI
Sector/Sub-sector i ivi i
: A':::::;E:ft y| Qi Qi (k) Ei (k-1) Ei (k) si(kd) | si(k) 1 (k-2) 1 (k) Ch:s:gfﬁ':i E:ekr)gv A(Zt:.":;:f:i;t St(r::::f:::;“ '":::is ::Y:If:)“ ESit EHit EPlit
Commercial (2007-2009) 53.07207 | 59.93013 6.85806 0.73361 0.21973 5.90472 -5.90472 | 54.02542 | 1.11068
Commercial (2007) 0 0 1
Qi2007 (t=0) Qi 2008 (t=1) Ei2007 (t=0) Ei 2008 (t=1)
Commercial (2008) 14,457,004 14,662,065 53.07207 58.11828 5.04621 0.33685 0.04401 4.66535 -4.66535 53.45293 1.08760
L1 |Education (Schools) No. of Pupils 14,032,870 14,237,931 22.60565 23.96542 1.35977 0.33685 0.04401 0.97891 -0.97891 22.98650 1.04295
L2 |Public Schools No. of Pupils 13,106,021 13,284,360 19.57641 20.62439 0.93395 0.93303 1.5E-06 1.6E-06 0.29070 -0.03069 0.78796 -0.78796 19.83642 1.03999
L3 |Cairo & Helwan Gov No. of Pupils 1,117,353 1,129,037 3.08272 3.08281 0.07962 0.07930 2.8E-06 2.7E-06 0.04472 -0.01265 -0.03197
L4 | Cairo Districts in North Cairo 1.65682 1.73831
L4 Cairo Districts in South Cairo 0.78427 0.73046
L4 [Helwan Districts in North Cairo 0.04296 0.05635
L4|Helwan Districts in South Cairo 0.59867 0.55770
L3|Al-Qaliubeya Gov No. of Pupils 790,015 823,592 1.09200 1.11127 0.05630 0.05784 1.4E-06 1.3E-06 0.01598 0.02987 -0.02659
L4|Dis(ricts in North Cairo 0.50989 0.48935
L4|Di5tricts in South Delta 0.58211 0.62192
L3|Giza & 6th of October Gov No. of Pupils 1,036,839 1,062,844 1.45835 1.50813 0.07389 0.07465 1.4E-06 1.4E-06 0.02152 0.01522 0.01304
14]Giz Gov 0.77554 0.87526
L4 | 6th of October Gov 0.68282 0.63287
L3 |Ismaileia Gov No. of Pupils 190,003 193,574 0.37196 0.33535 0.01354 0.01360 2.0E-06 1.7E-06 0.00513 0.00145 -0.04318
L3 |Port Said Gov No. of Pupils 98,860 98,921 0.33349 0.35310 0.00704 0.00695 3.4E-06 3.6E-06 0.00498 -0.00477 0.01940
L3 [Suez Gov No. of Pupils 101,836 102,934 0.21901 0.18648 0.00726 0.00723 2.2E-06 1.8E-06 0.00293 -0.00077 -0.03470
L3 |Al-Shargeya Gov No. of Pupils 1,034,227 1,052,208 1.50186 1.31777 0.07370 0.07390 1.5E-06 1.3E-06 0.02042 0.00384 -0.20836
L3 |North Sinai Gov No. of Pupils 74,848 76,980 0.12434 0.12729 0.00533 0.00541 1.7E-06 1.7E-06 0.00183 0.00171 -0.00058
L3 |South Sinai Gov No. of Pupils 12,619 13,673 0.05251 0.05997 0.00090 0.00096 4.2E-06 4.4E-06 0.00081 0.00369 0.00295
L3 |Red Sea Gov No. of Pupils 43,771 45,092 0.09589 0.09174 0.00312 0.00317 2.2E-06 2.0E-06 0.00136 0.00143 -0.00694
L3|Dammietta Gov No. of Pupils 222,582 224,164 0.37150 0.38341 0.01586 0.01574 1.7E-06 1.7E-06 0.00548 -0.00280 0.00924
L4|North Dammietta 0.04157 0.04628
L4 [South Dammietta 0.09525 0.09742
L4|Ras El-Barr 0.01551 0.01587
L4|New Damietta 0.05072 0.05187
L4 |Ezbet El-Borg 0.00648 0.00662
L4|Al-Zarqa 0.03044 0.03114
L4|Farscore 0.05364 0.05486
L4 [Al-Shoaraa 0.01304 0.01304
L4|Kafr Saad 0.04816 0.04926
L4 [Kafr Al-Batikh 0.01668 0.01706
L3|Daqgahleya Gov No. of Pupils 958,605 963,957 1.50432 1.66204 0.06831 0.06770 1.6E-06 1.7E-06 0.02295 -0.01414 0.14890
L4 [Belgass 0.24944 0.29763
L4 |Belqgass Villages 0.05215 0.05035
L4 |Al-Satamouni 0.02433 0.03346
L4|Sherbin 0.03286 0.05559
L4 [Sherbin Villages 0.04381 0.05196
L4|Dakarnes 0.04716 0.04680
L4 [Bani Oubid 0.01945 0.02772
L4 [Menyet EI-Nasr 0.05739 0.05878
L4 [ Mit Salsil 0.02623 0.03756
L4 Al 0.02332 0.02171
L4 |Al-Manzala 0.02879 0.04690
L4 [Al-Manzala Villages 0.02314 0.03587
L4 |Al-Matareya 0.03019 0.03239
L4 0.00035 0.00031
L4 |East El-Mansoura 0.07208 0.07446
L4|West El-Mansoura 1 0.07674 0.07676
L4 |West EI-Mansoura 2 0.07388 0.08259
L4 [Al-Mansoura Villages 1 0.02800 0.02848
L4|Al-Mansoura Villages 2 0.12378 0.12485
L4 [Talkha 0.06605 0.06759
L4[Nabrawa 0.03428 0.03516
L4 [Al-Sinbellawin 0.05376 0.05417
L4 | Al-Sinbellawin Villages 0.05157 0.05234
L4[Tama Al-Amdid 0.04767 0.04841




L4|Aga 0.09263 0.09374

L4 [Mit Ghamr 0.03147 0.03172

L4[Mit Ghamr Villages 0.04025 0.04080

L4 |Kom EI-Nour 0.05355 0.05393
L3 |Kafr El-Sheikh Gov No. of Pupils 511,814 507,972 0.90885 0.84519 0.03647 0.03568 1.8E-06 1.7E-06 0.01272 -0.01932 -0.05705

L4 Kafr El-Sheikh 0.19083 0.14407

L4 |Kafr El-Sheikh Villages 0.10314 0.11573

L4|Dissouq 0.12989 0.09494

L4|Dissouq Villages 0.08130 0.06871

L4 Sidi Salem 0.04793 0.05308

L4 Sidi Salem Villages 0.04739 0.03743

L4|Qleen 0.03265 0.04000

L4 [Mitobss 0.03436 0.04086

L4|Fowah 0.04969 0.04020

L4 |Billa 0.04430 0.05635

L4 [Al-Hamoul 0.03913 0.04310

L4 | Al-Hamoul Villages 0.03140 0.03182

L4 [Baltim 0.03247 0.02669

L4 |Al-Riyad 0.04435 0.05221
L3 |Al-Beheira Gov No. of Pupils 961,644 964,847 1.13427 1.36178 0.06853 0.06777 1.2E-06 1.4E-06 0.01806 -0.01392 0.22337
L3 |Al-Minoufeya Gov No. of Pupils 643,727 655,458 0.90158 0.83847 0.04587 0.04604 1.4E-06 1.3E-06 0.01262 0.00309 -0.07881

L4]Districts in South Delta 0.81080 0.75183

L4 | Districts in Al-Beheira 0.09077 0.08665
L3|Matrouh Gov No. of Pupils 71,567 72,698 0.19346 0.10911 0.00510 0.00511 2.7E-06 1.5E-06 0.00214 0.00017 -0.08666
L3|Al-Gharbeya Gov No. of Pupils 730,498 729,429 0.72913 0.71646 0.05206 0.05123 1.0E-06 9.8E-07 0.01049 -0.01154 -0.01161
L3 |Al-Fayoum Gov No. of Pupils 537,559 536,490 0.32506 0.32772 0.03831 0.03768 6.0E-07 6.1E-07 0.00473 -0.00538 0.00331
L3 |Bani Souif Gov No. of Pupils 498,958 505,813 1.49774 1.44269 0.03556 0.03553 3.0E-06 2.9E-06 0.02133 -0.00127 -0.07510
L3|Al-Minia Gov No. of Pupils 922,347 941,716 0.50232 0.70435 0.06573 0.06614 5.4E-07 7.56-07 0.00867 0.00375 0.18961
L3|Assiut Gov No. of Pupils 734,661 752,675 0.77327 0.78432 0.05235 0.05286 1.1E-06 1.0E-06 0.01130 0.00757 -0.00781
L3|New Valley Gov No. of Pupils 40,992 40,107 0.11923 0.10220 0.00292 0.00282 2.9E-06 2.5E-06 0.00160 -0.00401 -0.01462
L3|Aswan Gov No. of Pupils 251,335 252,114 0.48944 0.56961 0.01791 0.01771 1.9E-06 2.3E-06 0.00767 -0.00603 0.07854
L3 | Luxor Gov No. of Pupils 94,054 93,970 0.28825 0.28127 0.00670 0.00660 3.1E-06 3.0E-06 0.00413 -0.00439 -0.00672
L3|Qina Gov No. of Pupils 653,831 654,469 0.75952 0.84570 0.04659 0.04597 1.2E-06 1.3E-06 0.01163 -0.01085 0.08541
L3 |Souhag Gov No. of Pupils 771,476 789,626 0.74635 1.47615 0.05498 0.05546 9.7E-07 1.9E-06 0.01552 0.00936 0.70491

L2 |Private Schools No. of Pupils 926,849 953,571 3.02924 3.34103 0.06605 0.06697 3.3E-06 3.5E-06 0.04614 0.07470 0.19095 -0.19095 3.15008 1.06183

L3 |Cairo & Helwan Gov No. of Pupils 386,213 398,483 2.11485 2.36274 0.02752 0.02799 5.5E-06 5.9-06 0.03245 0.03750 0.17795

L4 Cairo Districts in North Cairo 0.36393 0.46147

L4 Cairo Districts in South Cairo 0.14981 0.17347

L4|Helwan Districts in North Cairo 0.91135 0.95896

L4|Helwan Districts in South Cairo 0.68975 0.76885
L3|Al-Qaliubeya Gov No. of Pupils 48,623 51,487 0.10658 0.13593 0.00346 0.00362 2.2E-06 2.6E-06 0.00175 0.00516 0.02244

L4[Districts in North Cairo 0.09205 0.12115

L4|Dis(ricts in South Delta 0.01453 0.01478
L3|Giza & 6th of October Gov No. of Pupils 226,263 238,645 0.39105 0.41786 0.01612 0.01676 1.7E-06 1.8E-06 0.00587 0.01568 0.00527

L4 | Giz Gov 0.26890 0.22609

14]6th of October Gov 0.12215 0.19177
L3 |Ismaileia Gov No. of Pupils 8,603 8,863 0.03821 0.04054 0.00061 0.00062 4.4E-06 4.6E-06 0.00057 0.00060 0.00116
L3 |Port Said Gov No. of Pupils 8,258 8,591 0.01358 0.01290 0.00059 0.00060 1.6E-06 1.5E-06 0.00019 0.00033 -0.00120
L3|Suez Gov No. of Pupils 9,987 10,405 0.00981 0.00749 0.00071 0.00073 9.8E-07 7.2E-07 0.00012 0.00023 -0.00266
L3 |Al-Shargeya Gov No. of Pupils 43,177 33,282 0.00603 0.00608 0.00308 0.00234 1.4€-07 1.8E-07 0.00009 -0.00166 0.00162
L3 |North Sinai Gov No. of Pupils 1,503 1,890 0.00106 0.00288 0.00011 0.00013 7.1E-07 1.5E-06 0.00003 0.00039 0.00140
L3|South Sinai Gov No. of Pupils 275 340 0.01534 0.01372 0.00002 0.00002 5.6E-05 4.0E-05 0.00021 0.00287 -0.00471
L3 |Red Sea Gov No. of Pupils 2,269 2,836 0.02260 0.02681 0.00016 0.00020 1.0E-05 9.5E-06 0.00036 0.00514 -0.00129
L3 |Dammietta Gov No. of Pupils 8,115 8,492 0.00580 0.00646 0.00058 0.00060 7.1E-07 7.6E-07 0.00009 0.00019 0.00038

L4 [South Dammietta 0.00369 0.00381

L4 [Ras El-Barr 0.00154 0.00187

L4|Farscore 0.00032 0.00053

L4 |Al-Shoaraa 0.00026 0.00025
L3|Dagahleya Gov No. of Pupils 25,281 26,326 0.04512 0.04714 0.00180 0.00185 1.8E-06 1.8E-06 0.00067 0.00120 0.00015

L4|Dakarnes 0.00109 0.00080

L4 |Al-Manzala 0.00000 0.00012

L4|East EI-Mansoura 0.01729 0.01907

L4 |West EI-Mansoura 1 0.00012 0.00086

L4|West El-Mansoura 2 0.00157 0.00152

L4 [Talkha 0.02506 0.02476
L3 |Al-Beheira Gov No. of Pupils 19,143 18,130 0.01516 0.02487 0.00136 0.00127 7.9-07 1.4E-06 0.00028 -0.00135 0.01078
L3 |Al-Minoufeya Gov No. of Pupils 16,706 17,340 0.02074 0.02157 0.00119 0.00122 1.2E-06 1.2E-06 0.00031 0.00048 0.00004

L4|Districts in South Delta 0.01476 0.01523

L4 | Districts in Al-Beheira 0.00598 0.00634
L3 |Al-Gharbeya Gov No. of Pupils 24,822 25,433 0.01538 0.01584 0.00177 0.00179 6.2E-07 6.2E-07 0.00023 0.00015 0.00008
L3 |Al-Fayoum Gov No. of Pupils 13,558 14,882 0.02007 0.02054 0.00097 0.00105 1.5E-06 1.4E-06 0.00029 0.00160 -0.00142
L3 |Bani Souif Gov No. of Pupils 12,162 12,430 0.01376 0.01410 0.00087 0.00087 1.1E-06 1.1E-06 0.00020 0.00010 0.00004
L3 |Al-Minia Gov No. of Pupils 29,909 31,977 0.06519 0.07557 0.00213 0.00225 2.2E-06 2.4E-06 0.00102 0.00368 0.00568




L3|Assiut Gov No. of Pupils 18,034 18,612 0.06413 0.04552 0.00129 0.00131 3.6E-06 2.4E-06 0.00079 0.00093 -0.02032
L3|Aswan Gov No. of Pupils 1,103 1,273 0.00334 0.00397 0.00008 0.00009 3.0E-06 3.1E-06 0.00005 0.00047 0.00011
L3 | Luxor Gov No. of Pupils 2,947 3,013 0.00633 0.00502 0.00021 0.00021 2.1E-06 1.7E-06 0.00008 0.00004 -0.00143
L3|Qina Gov No. of Pupils 4,547 4,616 0.01125 0.00958 0.00032 0.00032 2.5E-06 2.1E-06 0.00015 0.00001 -0.00183
L3 |Souhag Gov No. of Pupils 15,351 16,225 0.02387 0.02389 0.00109 0.00114 1.6E-06 1.5E-06 0.00035 0.00098 -0.00130
L1|Health Care (Hospitals) Patient-Bed 24,453 24,453 15.42126 17.47472 2.05346 0.0E+00 0.0E+00 2.05346 -2.05346 15.42126 1.13316
L2 | Public Hospitals Patient-Bed 21,678 21,678 12.62213 14.34373 0.88652 0.88652 5.8E-04 6.6E-04 0.0E+00 0.0E+00 1.72159
L3|Cairo Gov Patient-Bed 14,371 14,371 9.02306 9.41951
L4 [Hospital 001 Patient-Bed 253 253 0.02231 0.02481 0.01035 0.01035 8.8E-05 9.8E-05 0.0E+00 0.0E+00 0.00250
L4 [Hospital 002 Patient-Bed 219 219 0.08284 0.08559 0.00896 0.00896 3.8E-04 3.9E-04 0.0E+00 0.0E+00 0.00275
L4 [Hospital 003 Patient-Bed 841 841 0.85526 1.14808 0.03439 0.03439 1.0E-03 1.4E-03 0.0E+00 0.0E+00 0.29282
L4 [Hospital 004 Patient-Bed 278 278 0.22606 0.23959 0.01137 0.01137 8.1E-04 8.6E-04 0.0E+00 0.0E+00 0.01353
L4 [Hospital 005 Patient-Bed 616 616 0.05011 0.05653 0.02519 0.02519 8.1E-05 9.2E-05 0.0E+00 0.0E+00 0.00642
L4 [Hospital 006 Patient-Bed 229 229 0.09198 0.09813 0.00936 0.00936 4.0E-04 4.3E-04 0.0E+00 0.0E+00 0.00615
L4 [Hospital 007 Patient-Bed 60 60 0.03471 0.03310 0.00245 0.00245 5.8E-04 5.5E-04 0.0E+00 0.0E+00 -0.00162
L4 [Hospital 008 Patient-Bed 250 250 0.05290 0.05694 0.01022 0.01022 2.1E-04 2.3E-04 0.0E+00 0.0E+00 0.00403
L4 [Hospital 009 Patient-Bed 143 143 0.04529 0.00925 0.00585 0.00585 3.2E-04 6.5E-05 0.0E+00 0.0E+00 -0.03604
L4 [Hospital 010 Patient-Bed 240 240 0.12551 0.15498 0.00981 0.00981 5.2E-04 6.5E-04 0.0E+00 0.0E+00 0.02948
L4 [Hospital 011 Patient-Bed 750 750 0.11440 0.12532 0.03067 0.03067 1.5E-04 1.7E-04 0.0E+00 0.0E+00 0.01092
L4 [Hospital 012 Patient-Bed 256 256 0.03616 0.04016 0.01047 0.01047 1.4E-04 1.6E-04 0.0E+00 0.0E+00 0.00401
L4 [Hospital 013 Patient-Bed 110 110 0.05474 0.10445 0.00450 0.00450 5.0E-04 9.5E-04 0.0E+00 0.0E+00 0.04971
L4 [Hospital 014 Patient-Bed 1,000 1,000 0.26965 0.29785 0.04089 0.04089 2.7E-04 3.0E-04 0.0E+00 0.0E+00 0.02820
L4|Hospital 015 Patient-Bed 150 150 0.26710 0.29180 0.00613 0.00613 1.8E-03 1.9€-03 0.0E+00 0.0E+00 0.02469
L4 [Hospital 016 Patient-Bed 110 110 0.00829 0.01396 0.00450 0.00450 7.5E-05 1.3E-04 0.0E+00 0.0E+00 0.00567
L4|Hospital 017 Patient-Bed 1,794 1,794 0.44739 0.48622 0.07337 0.07337 2.5E-04 2.7E-04 0.0E+00 0.0E+00 0.03883
L4 [Hospital 018 Patient-Bed 1,208 1,208 2.13409 2.21936 0.04940 0.04940 1.8E-03 1.8E-03 0.0E+00 0.0E+00 0.08526
L4|Hospital 019 Patient-Bed 253 253 0.26377 0.33592 0.01035 0.01035 1.0E-03 1.3-03 0.0E+00 0.0E+00 0.07216
L4 [Hospital 020 Patient-Bed 550 550 0.56982 0.55140 0.02249 0.02249 1.0E-03 1.0E-03 0.0E+00 0.0E+00 -0.01842
L4|Hospital 021 Patient-Bed 732 732 0.17680 0.20641 0.02993 0.02993 2.4E-04 2.8E-04 0.0E+00 0.0E+00 0.02961
L4 [Hospital 022 Patient-Bed 726 726 0.37192 0.25199 0.02969 0.02969 5.1E-04 3.5E-04 0.0E+00 0.0E+00 -0.11993
L4|Hospital 023 Patient-Bed 418 418 0.10956 0.10916 0.01709 0.01709 2.6E-04 2.6E-04 0.0E+00 0.0E+00 -0.00040
L4 [Hospital 024 Patient-Bed 496 496 0.32529 0.29814 0.02028 0.02028 6.6E-04 6.0E-04 0.0E+00 0.0E+00 -0.02715
L4|Hospital 025 Patient-Bed 308 308 0.40890 0.32802 0.01260 0.01260 1.3E-03 1.1E-03 0.0E+00 0.0E+00 -0.08087
L4 [Hospital 026 Patient-Bed 202 202 0.13260 0.14552 0.00826 0.00826 6.6E-04 7.2E-04 0.0E+00 0.0E+00 0.01292
L4|Hospital 027 Patient-Bed 427 427 0.16980 0.12400 0.01746 0.01746 4.0E-04 2.9E-04 0.0E+00 0.0E+00 -0.04580
L4 [Hospital 028 Patient-Bed 430 430 0.25788 0.26711 0.01758 0.01758 6.0E-04 6.2E-04 0.0E+00 0.0E+00 0.00923
L4|Hospital 029 Patient-Bed 324 324 0.16840 0.15898 0.01325 0.01325 5.2E-04 4.9e-04 0.0E+00 0.0E+00 -0.00942
L4 [Hospital 030 Patient-Bed 218 218 0.16544 0.16316 0.00892 0.00892 7.6E-04 7.5E-04 0.0E+00 0.0E+00 -0.00228
L4|Hospital 031 Patient-Bed 300 300 0.14445 0.16173 0.01227 0.01227 4.8E-04 5.4E-04 0.0E+00 0.0E+00 0.01728
L4 [Hospital 032 Patient-Bed 180 180 0.35757 0.36211 0.00736 0.00736 2.0E-03 2.0E-03 0.0E+00 0.0E+00 0.00455
L4 [Hospital 033 Patient-Bed 300 300 0.48210 0.46975 0.01227 0.01227 1.6E-03 1.6E-03 0.0E+00 0.0E+00 -0.01235
L3 |Alexandria Gov Patient-Bed 3,900 3,900 1.17933 0.99617
L4 [Hospital 034 Patient-Bed 284 284 0.16636 0.16657 0.01161 0.01161 5.9E-04 5.9€-04 0.0E+00 0.0E+00 0.00021
L4 [Hospital 035 Patient-Bed 2,160 2,160 0.23850 0.04870 0.08833 0.08833 1.1E-04 2.3E-05 0.0E+00 0.0E+00 -0.18980
L4 [Hospital 036 Patient-Bed 856 856 0.18248 0.18355 0.03501 0.03501 2.1E-04 2.1E-04 0.0E+00 0.0E+00 0.00107
L4 [Hospital 037 Patient-Bed 600 600 0.59199 0.59735 0.02454 0.02454 9.9E-04 1.0E-03 0.0E+00 0.0E+00 0.00537
L3|Nile Delta Region Patient-Bed 2,410 2,410 2.36487 3.85910
L4 [Hospital 038 Patient-Bed 512 512 0.17623 0.19899 0.02094 0.02094 3.4E-04 3.9E-04 0.0E+00 0.0E+00 0.02276
L4 [Hospital 039 Patient-Bed 150 150 0.14716 1.14721 0.00613 0.00613 9.8E-04 7.6E-03 0.0E+00 0.0E+00 1.00004
L4 [Hospital 040 Patient-Bed 410 410 0.11588 0.13648 0.01677 0.01677 2.8E-04 3.3E-04 0.0E+00 0.0E+00 0.02060
L4 [Hospital 041 Patient-Bed 150 150 0.01813 0.01744 0.00613 0.00613 1.2E-04 1.2E-04 0.0E+00 0.0E+00 -0.00069
L4 [Hospital 042 Patient-Bed 108 108 0.03432 0.03109 0.00442 0.00442 3.2E-04 2.9€-04 0.0E+00 0.0E+00 -0.00322
L4 [Hospital 043 Patient-Bed 320 320 0.09150 0.09547 0.01309 0.01309 2.9E-04 3.0E-04 0.0E+00 0.0E+00 0.00397
L4 [Hospital 044 Patient-Bed 60 60 0.26283 0.36653 0.00245 0.00245 4.4E-03 6.1E-03 0.0E+00 0.0E+00 0.10370
L4 [Hospital 045 Patient-Bed 238 238 1.28946 1.63488 0.00973 0.00973 5.4E-03 6.9E-03 0.0E+00 0.0E+00 0.34542
L4 [Hospital 046 Patient-Bed 34 34 0.02196 0.02277 0.00139 0.00139 6.5E-04 6.7E-04 0.0E+00 0.0E+00 0.00082
L4 [Hospital 047 Patient-Bed 150 150 0.02544 0.02380 0.00613 0.00613 1.7E-04 1.6E-04 0.0E+00 0.0E+00 -0.00165
L4 [Hospital 048 Patient-Bed 55 55 0.06207 0.05994 0.00225 0.00225 1.1E-03 1.1E-03 0.0E+00 0.0E+00 -0.00213
L4 [Hospital 049 Patient-Bed 54 54 0.06964 0.07342 0.00221 0.00221 1.3E-03 1.4E-03 0.0E+00 0.0E+00 0.00379
L4 [Hospital 050 Patient-Bed 22 22 0.02176 0.02014 0.00090 0.00090 9.9E-04 9.2E-04 0.0E+00 0.0E+00 -0.00162
L4 [Hospital 051 Patient-Bed 147 147 0.02850 0.03094 0.00601 0.00601 1.9E-04 2.1E-04 0.0E+00 0.0E+00 0.00244
L3 |Al-Beheira Region Patient-Bed 997 997 0.05487 0.06895
L4 | Hospital 052 Patient-Bed 754 754 0.04189 0.03686 0.03083 0.03083 5.6E-05 4.9E-05 0.0E+00 0.0E+00 -0.00503
L4 | Hospital 053 Patient-Bed 243 243 0.01298 0.03209 0.00994 0.00994 5.3E-05 1.3E-04 0.0E+00 0.0E+00 0.01911
L2 |Private Hospitals Patient-Bed 2,775 2,775 2.79913 3.13100 0.11348 0.11348 1.0E-03 1.1E-03 0.0E+00 0.0E+00 0.33187
L3|Cairo Gov Patient-Bed 2,332 2,332 2.39689 2.58620
L4 [Hospital 054 Patient-Bed 100 100 0.59496 0.61277 0.00409 0.00409 5.9E-03 6.1E-03 0.0E+00 0.0E+00 0.01782
L4 [Hospital 055 Patient-Bed 203 203 0.39207 0.40174 0.00830 0.00830 1.9E-03 2.0E-03 0.0E+00 0.0E+00 0.00967
L4 [Hospital 056 Patient-Bed 134 134 0.22746 0.26496 0.00548 0.00548 1.7E-03 2.0E-03 0.0E+00 0.0E+00 0.03750
L4 [Hospital 057 Patient-Bed 50 50 0.15081 0.16905 0.00204 0.00204 3.0E-03 3.4E-03 0.0E+00 0.0E+00 0.01824
L4 [Hospital 058 Patient-Bed 145 145 0.27201 0.30054 0.00593 0.00593 1.9E-03 2.1E-03 0.0E+00 0.0E+00 0.02852




L4 | Hospital 059 Patient-Bed 200 200 0.39795 0.44586 0.00818 0.00818 2.0E-03 2.2E-03 0.0E+00 0.0E+00 0.04791
L4 | Hospital 060 Patient-Bed 1,500 1,500 0.36164 0.39129 0.06134 0.06134 2.4E-04 2.6E-04 0.0E+00 0.0E+00 0.02964
L3 |Canal Region Patient-Bed 215 215 0.35010 0.48869
L4 | Hospital 061 Patient-Bed 215 215 0.35010 0.48869 0.00879 0.00879 1.6E-03 2.3E-03 0.0E+00 0.0E+00 0.13859
L3 |Nile Delta Region Patient-Bed 228 228 0.05214 0.05610
L4 | Hospital 062 Patient-Bed 228 228 0.05214 0.05610 0.00932 0.00932 2.3E-04 2.5E-04 0.0E+00 0.0E+00 0.00396
L1|Administrative Buildings in Cairo GFA (sq.m) 182,636 182,636 1.23232 1.29234 0.06002 0.0E+00 0.0E+00 0.06002 -0.06002 1.23232 1.04870
L2 | Office Space 001 GFA (sq.m) 40,120 40,120 0.20625 0.22198 0.21967 0.21967 5.1E-06 5.5E-06 0.0E+00 0.0E+00 0.01573
L2 | Office Space 002 GFA (sq.m) 31,360 31,360 0.78600 0.84090 0.17171 0.17171 2.5E-05 2.7E-05 0.0E+00 0.0E+00 0.05490
L2 | Office Space 003 GFA (sq.m) 33,156 33,156 0.06459 0.04907 0.18154 0.18154 1.9E-06 1.5E-06 0.0E+00 0.0E+00 -0.01552
L2 | Office Space 004 GFA (sq.m) 78,000 78,000 0.17548 0.18039 0.42708 0.42708 2.2E-06 2.3E-06 0.0E+00 0.0E+00 0.00491
L1|Shopping Malls in Cairo GFA (sq.m) 184,000 184,000 10.71162 11.73063 1.01901 0.0E+00 0.0E+00 1.01901 -1.01901 10.71162 1.09513
L2|Mall 001 GFA (sq.m) 150,000 150,000 8.27139 9.14359 0.81522 0.81522 5.5E-05 6.1E-05 0.0E+00 0.0E+00 0.87220
L2|Mall 002 GFA (sq.m) 12,000 12,000 0.61637 0.61476 0.06522 0.06522 5.1E-05 5.1E-05 0.0E+00 0.0E+00 -0.00162
L2|Mall 003 GFA (sq.m) 11,000 11,000 0.61600 0.62371 0.05978 0.05978 5.6E-05 5.7E-05 0.0E+00 0.0E+00 0.00771
L2|Mall 004 GFA (sq.m) 11,000 11,000 1.20786 1.34857 0.05978 0.05978 1.1E-04 1.2E-04 0.0E+00 0.0E+00 0.14072
L1|Supermarkets in Cairo GFA (sq.m) 33,045 33,045 3.10122 3.65517 0.55395 0.0E+00 0.0E+00 0.55395 -0.55395 3.10122 1.17862
L2 |Retail 001 GFA (sq.m) 6,545 6,545 0.33546 0.41079
L3|Branch 001-A GFA (sq.m) 1,130 1,130 0.02217 0.06597 0.03420 0.03420 2.0E-05 5.8E-05 0.0E+00 0.0E+00 0.04380
L3|Branch 001-B GFA (sq.m) 900 900 0.05941 0.06630 0.02724 0.02724 6.6E-05 7.4E-05 0.0E+00 0.0E+00 0.00690
L3|Branch 001-C GFA (sq.m) 1,150 1,150 0.04974 0.05314 0.03480 0.03480 4.3E-05 4.6E-05 0.0E+00 0.0E+00 0.00340
L3|Branch 001-D GFA (sq.m) 1,100 1,100 0.06184 0.07614 0.03329 0.03329 5.6E-05 6.9E-05 0.0E+00 0.0E+00 0.01431
L3|Branch 001-E GFA (sq.m) 985 985 0.08410 0.09021 0.02981 0.02981 8.5E-05 9.2E-05 0.0E+00 0.0E+00 0.00611
L3|Branch 001-F GFA (sq.m) 1,280 1,280 0.05821 0.05903 0.03874 0.03874 4.5E-05 4.6E-05 0.0E+00 0.0E+00 0.00082
L2 |Retail 002 GFA (sq.m) 7,500 7,500 0.33463 0.39190 0.22696 0.22696 4.5E-05 5.2E-05 0.0E+00 0.0E+00 0.05727
L3|Branch 002-A 0.17238 0.18573
L3|Branch 002-B 0.15479 0.15700
L3 |Branch 002-C 0.00746 0.04917
L2 |Retail 003 GFA (sq.m) 9,000 9,000 0.69521 0.78212 0.27236 0.27236 7.7E-05 8.7E-05 0.0E+00 0.0E+00 0.08690
L2 |Retail 004 GFA (sq.m) 10,000 10,000 1.73592 2.07037 0.30262 0.30262 1.7E-04 2.1E-04 0.0E+00 0.0E+00 0.33445

Qi 2008 (1) Qi 2009 (2) Ei 2008 (1) Ei 2009 (2)

Commercial (2009) 14,662,065 14,893,640 58.11828 59.93013 1.81185 0.39677 0.17572 1.23936 -1.23936 58.69077 1.02122
L1|Education (Schools) No. of Pupils 14,237,931 14,469,506 23.96542 25.42233 1.45691 0.39677 0.17572 0.88442 -0.88442 24.53791 1.03648
L2 | Public Schools No. of Pupils 13,284,360 13,493,790 20.62439 21.07609 0.93303 0.93257 1.6E-06 1.6E-06 0.33519 0.15119 -0.03467 0.03467 21.11076 0.99834
L3 |Cairo & Helwan Gov No. of Pupils 1,129,037 1,266,763 3.08281 4.00637 0.07930 0.08755 2.7E-06 3.2E-06 0.05686 0.34880 0.51789
L4 Cairo Districts in North Cairo 1.73831 1.67045
L4|Cairo Districts in South Cairo 0.73046 0.78060
L4|Helwan Districts in North Cairo 0.05635 0.05477
L4|Helwan Districts in South Cairo 0.55770 1.50055
L3|Al-Qaliubeya Gov No. of Pupils 823,592 844,580 1.11127 1.00403 0.05784 0.05837 1.3E-06 1.2E-06 0.01705 0.00954 -0.13383
L4]Districts in North Cairo 0.48935 0.45821
L4|Dis(ricts in South Delta 0.62192 0.54582
L3|Giza & 6th of October Gov No. of Pupils 1,062,844 975,388 1.50813 1.75822 0.07465 0.06741 1.4E-06 1.8E-06 0.02630 -0.16626 0.39005
L4 | Giz Gov 467,455 0.87526 1.07836
L4 | 6th of October Gov 507,933 0.63287 0.67986
L3 |Ismaileia Gov No. of Pupils 193,574 198,061 0.33535 0.29257 0.01360 0.01369 1.7E-06 1.5E-06 0.00506 0.00213 -0.04997
L3 |Port Said Gov No. of Pupils 98,921 99,798 0.35310 0.34556 0.00695 0.00690 3.6E-06 3.5E-06 0.00564 -0.00255 -0.01063
L3|Suez Gov No. of Pupils 102,934 108,156 0.18648 0.14947 0.00723 0.00747 1.8E-06 1.4E-06 0.00270 0.00558 -0.04529
L3 |Al-Shargeya Gov No. of Pupils 1,052,208 1,062,611 1.31777 1.37822 0.07390 0.07344 1.3E-06 1.3E-06 0.02174 -0.00848 0.04720
L3 |North Sinai Gov No. of Pupils 76,980 78,301 0.12729 0.14032 0.00541 0.00541 1.7E-06 1.8E-06 0.00216 0.00012 0.01076
L3 |South Sinai Gov No. of Pupils 13,673 14,671 0.05997 0.05596 0.00096 0.00101 4.4E-06 3.8E-06 0.00093 0.00315 -0.00809
L3 |Red Sea Gov No. of Pupils 45,092 46,823 0.09174 0.10116 0.00317 0.00324 2.0E-06 2.2E-06 0.00155 0.00208 0.00579
L3 |Dammietta Gov No. of Pupils 224,164 230,439 0.38341 0.42634 0.01574 0.01593 1.7E-06 1.9E-06 0.00653 0.00464 0.03177
L4 [North Dammietta 0.04628 0.05143
L4|South Dammietta 0.09742 0.10824
L4 [Ras El-Barr 0.01587 0.01763
L4[New Damietta 0.05187 0.05763
L4 |Ezbet El-Borg 0.00662 0.00736
L4|Al-Zarga 0.03114 0.03460
L4|Farscore 0.05486 0.06096
L4 |Al-Shoaraa 0.01304 0.01481




L4 | Kafr Saad 0.04926 0.05473

L4 | Kafr Al-Batikh 0.01706 0.01895
L3|Dagahleya Gov No. of Pupils 963,957 980,886 1.66204 1.67459 0.06770 0.06779 1.7E-06 1.7E-06 0.02692 0.00213 -0.01649

L4 [Belgass 0.29763 0.18451

L4 [Belgass Villages 0.05035 0.06126

L4 |Al-Satamouni 0.03346 0.04687

L4 [Sherbin 0.05559 0.03669

L4 [Sherbin Villages 0.05196 0.04135

L4 | Dakarnes 0.04680 0.04609

L4 [Bani Oubid 0.02772 0.03828

L4|Menyet EI-Nasr 0.05878 0.06351

L4 [ Mit Salsil 0.03756 0.06613

L4 Al 0.02171 0.02661

L4 |Al-Manzala 0.04690 0.03072

L4]Al-Manzala Villages 0.03587 0.02879

L4 |Al-Matareya 0.03239 0.05479

L4 0.00031 0.00143

L4 |East El-Mansoura 0.07446 0.07880

L4|West El-Mansoura 1 0.07676 0.08446

L4 |West EI-Mansoura 2 0.08259 0.08511

L4|Al-Mansoura Villages 1 0.02848 0.02965

L4|Al-Mansoura Villages 2 0.12485 0.13822

L4 [Talkha 0.06759 0.07930

L4|[Nabrawa 0.03516 0.03655

L4 [Al-Sinbellawin 0.05417 0.06350

L4 [Al-Sinbellawin Villages 0.05234 0.07163

L4 [Tama Al-Amdid 0.04841 0.05679

L4|Aga 0.09374 0.09418

L4 [Mit Ghamr 0.03172 0.03261

L4[Mit Ghamr Villages 0.04080 0.04309

L4 |Kom EI-Nour 0.05393 0.05369
L3 |Kafr El-Sheikh Gov No. of Pupils 507,972 504,788 0.84519 0.89097 0.03568 0.03489 1.7E-06 1.8E-06 0.01400 -0.01946 0.05124

L4 [Kafr El-Sheikh 0.14407 0.17002

L4 [Kafr El-Sheikh Villages 0.11573 0.09363

L4|Dissouq 0.09494 0.10994

L4 [Dissouq Villages 0.06871 0.07614

L4 [Sidi Salem 0.05308 0.05549

L4|Sidi Salem Villages 0.03743 0.04964

L4|Qleen 0.04000 0.04304

L4|Mitobss 0.04086 0.03344

L4|Fowah 0.04020 0.05375

L4|Billa 0.05635 0.05289

L4 [Al-Hamoul 0.04310 0.03139

L4 | Al-Hamoul Villages 0.03182 0.02955

L4 [Baltim 0.02669 0.02626

L4|Al-Riyad 0.05221 0.06579
L3 |Al-Beheira Gov No. of Pupils 964,847 971,158 1.36178 1.43430 0.06777 0.06712 1.4E-06 1.5E-06 0.02255 -0.01344 0.06341
L3|Al-Minoufeya Gov No. of Pupils 655,458 670,348 0.83847 0.83606 0.04604 0.04633 1.3E-06 1.2E-06 0.01351 0.00530 -0.02122

L4|Dis(ricts in South Delta 0.75183 0.75218

L4 | Districts in Al-Beheira 0.08665 0.08388
L3|Matrouh Gov No. of Pupils 72,698 76,237 0.10911 0.07847 0.00511 0.00527 1.5E-06 1.0E-06 0.00150 0.00292 -0.03506
L3|Al-Gharbeya Gov No. of Pupils 729,429 733,578 0.71646 0.66664 0.05123 0.05070 9.8E-07 9.1E-07 0.01115 -0.00723 -0.05374
L3 |Al-Fayoum Gov No. of Pupils 536,490 545,169 0.32772 0.33571 0.03768 0.03768 6.1E-07 6.2E-07 0.00535 -0.00003 0.00266
L3|Bani Souif Gov No. of Pupils 505,813 516,427 1.44269 1.46218 0.03553 0.03569 2.9E-06 2.8E-06 0.02343 0.00673 -0.01068
L3|Al-Minia Gov No. of Pupils 941,716 958,751 0.70435 0.67672 0.06614 0.06626 7.5E-07 7.1E-07 0.01114 0.00124 -0.04001
L3 |Assiut Gov No. of Pupils 752,675 767,686 0.78432 0.82250 0.05286 0.05306 1.0E-06 1.1E-06 0.01296 0.00290 0.02232
L3|New Valley Gov No. of Pupils 40,107 40,571 0.10220 0.13963 0.00282 0.00280 2.5E-06 3.4E-06 0.00194 -0.00056 0.03606
L3|Aswan Gov No. of Pupils 252,114 254,394 0.56961 0.60755 0.01771 0.01758 2.3E-06 2.4E-06 0.00949 -0.00420 0.03264
L3 | Luxor Gov No. of Pupils 93,970 92,663 0.28127 0.29251 0.00660 0.00640 3.0E-06 3.2E-06 0.00463 -0.00865 0.01525
L3|Qina Gov No. of Pupils 654,469 657,878 0.84570 0.77796 0.04597 0.04547 1.3E-06 1.2E-06 0.01309 -0.00888 -0.07196
L3|Souhag Gov No. of Pupils 789,626 797,665 1.47615 0.72208 0.05546 0.05513 1.9E-06 9.1E-07 0.01701 -0.00633 -0.76475

L2 |Private Schools No. of Pupils 953,571 975,716 3.34103 4.34624 0.06697 0.06743 3.5E-06 4.5E-06 0.06158 0.02454 0.91909 -0.91909 3.42714 1.27188

L3|Cairo & Helwan Gov No. of Pupils 398,483 405,888 2.36274 3.04264 0.02799 0.02805 5.9E-06 7.5E-06 0.04337 0.00613 0.63040

L4 Cairo Districts in North Cairo 0.46147 0.89384

L4 | Cairo Districts in South Cairo 0.17347 0.20086

L4|Helwan Districts in North Cairo 0.95896 1.14705

L4 [Helwan Districts in South Cairo 0.76885 0.80089
L3 |Al-Qaliubeya Gov No. of Pupils 51,487 55,639 0.13593 0.18695 0.00362 0.00385 2.6E-06 3.4E-06 0.00258 0.00983 0.03861

L4|District5 in North Cairo 0.12115 0.17151

L4|Districts in South Delta 0.01478 0.01544
L3|Giza & 6th of October Gov No. of Pupils 238,645 245,674 0.41786 0.67481 0.01676 0.01698 1.8E-06 2.7E-06 0.00865 0.00691 0.24139

L4 | Giz Gov 178,866 0.22609 0.26868

L4 | 6th of October Gov 66,808 0.19177 0.40613




L3 |Ismaileia Gov No. of Pupils 8,863 8,847 0.04054 0.04200 0.00062 0.00061 4.6E-06 4.7E-06 0.00067 -0.00074 0.00153
L3 |Port Said Gov No. of Pupils 8,591 8,843 0.01290 0.01320 0.00060 0.00061 1.5E-06 1.5E-06 0.00021 0.00017 -0.00008
L3|Suez Gov No. of Pupils 10,405 10,521 0.00749 0.00436 0.00073 0.00073 7.2E-07 4.1E-07 0.00009 -0.00003 -0.00320
L3|Al-Shargeya Gov No. of Pupils 33,282 33,278 0.00608 0.00461 0.00234 0.00230 1.8E-07 1.4E-07 0.00009 -0.00009 -0.00146
L3 |North Sinai Gov No. of Pupils 1,890 2,097 0.00288 0.00180 0.00013 0.00014 1.5E-06 8.6E-07 0.00004 0.00020 -0.00132
L3 |South Sinai Gov No. of Pupils 340 332 0.01372 0.01558 0.00002 0.00002 4.0E-05 4.7E-05 0.00024 -0.00058 0.00221
L3 |Red Sea Gov No. of Pupils 2,836 3,259 0.02681 0.03086 0.00020 0.00023 9.5E-06 9.5E-06 0.00046 0.00354 0.00004
L3|Dammietta Gov No. of Pupils 8,492 8,506 0.00646 0.00539 0.00060 0.00059 7.6E-07 6.3E-07 0.00010 -0.00009 -0.00109
L4|South Dammietta 0.00381 0.00223
L4 [Ras El-Barr 0.00187 0.00250
L4 [Farscore 0.00053 0.00036
L4 [Al-Shoaraa 0.00025 0.00029
L3 |Dagahleya Gov No. of Pupils 26,326 26,650 0.04714 0.04164 0.00185 0.00184 1.8E-06 1.6E-06 0.00072 -0.00017 -0.00604
L4 | Dakarnes 0.00080 0.00083
L4|Al-Manzala 0.00012 0.00022
L4|East EI-Mansoura 0.01907 0.02059
L4|West El-Mansoura 1 0.00086 0.00042
L4| West El-Mansoura 2 0.00152 0.00112
L4 [Talkha 0.02476 0.01845
L3 |Al-Beheira Gov No. of Pupils 18,130 17,798 0.02487 0.01665 0.00127 0.00123 1.4E-06 9.4E-07 0.00033 -0.00071 -0.00784
L3 |Al-Minoufeya Gov No. of Pupils 17,340 18,103 0.02157 0.02354 0.00122 0.00125 1.2E-06 1.3E-06 0.00036 0.00061 0.00101
L4]Districts in South Delta 0.01523 0.01717
L4 | Districts in Al-Beheira 0.00634 0.00637
L3|Al-Gharbeya Gov No. of Pupils 25,433 25,829 0.01584 0.01643 0.00179 0.00179 6.2E-07 6.4E-07 0.00026 -0.00001 0.00034
L3 |Al-Fayoum Gov No. of Pupils 14,882 12,430 0.02054 0.02554 0.00105 0.00086 1.4E-06 2.1E-06 0.00037 -0.00450 0.00913
L3 |Bani Souif Gov No. of Pupils 12,430 13,983 0.01410 0.01585 0.00087 0.00097 1.1E-06 1.1E-06 0.00024 0.00152 -0.00001
L3 |Al-Minia Gov No. of Pupils 31,977 33,068 0.07557 0.08236 0.00225 0.00229 2.4E-06 2.5E-06 0.00127 0.00137 0.00415
L3 |Assiut Gov No. of Pupils 18,612 18,965 0.04552 0.05789 0.00131 0.00131 2.4E-06 3.1E-06 0.00083 0.00014 0.01140
L3 |[Aswan Gov No. of Pupils 1,273 1,499 0.00397 0.00426 0.00009 0.00010 3.1E-06 2.8E-06 0.00007 0.00061 -0.00039
L3 | Luxor Gov No. of Pupils 3,013 3,155 0.00502 0.00292 0.00021 0.00022 1.7E-06 9.3E-07 0.00006 0.00012 -0.00228
L3|Qina Gov No. of Pupils 4,616 4,774 0.00958 0.01214 0.00032 0.00033 2.1E-06 2.5E-06 0.00017 0.00019 0.00219
L3 |Souhag Gov No. of Pupils 16,225 16,578 0.02389 0.02482 0.00114 0.00115 1.5E-06 1.5E-06 0.00039 0.00013 0.00040
L1|Health Care (Hospitals) Patient-Bed 24,453 24,453 17.47472 17.27309 -0.20163 0.0E+00 0.0E+00 -0.20163 0.20163 17.47472 0.98846
L2 | Public Hospitals Patient-Bed 21,678 21,678 14.34373 14.03020 0.88652 0.88652 6.6E-04 6.5E-04 0.0E+00 0.0E+00 -0.31353
L3 | Cairo Gov Patient-Bed 14,371 14,371 9.41951 9.91435
L4 [Hospital 001 Patient-Bed 253 253 0.02481 0.02387 0.01035 0.01035 9.8E-05 9.4E-05 0.0E+00 0.0E+00 -0.00094
L4 [Hospital 002 Patient-Bed 219 219 0.08559 0.00483 0.00896 0.00896 3.9e-04 2.2E-05 0.0E+00 0.0E+00 -0.08076
L4 [Hospital 003 Patient-Bed 841 841 1.14808 0.05421 0.03439 0.03439 1.4E-03 6.4E-05 0.0E+00 0.0E+00 -1.09388
L4|Hospital 004 Patient-Bed 278 278 0.23959 0.23290 0.01137 0.01137 8.6E-04 8.4E-04 0.0E+00 0.0E+00 -0.00668
L4 [Hospital 005 Patient-Bed 616 616 0.05653 0.04336 0.02519 0.02519 9.2E-05 7.0E-05 0.0E+00 0.0E+00 -0.01318
L4|Hospital 006 Patient-Bed 229 229 0.09813 0.10132 0.00936 0.00936 4.3E-04 4.4E-04 0.0E+00 0.0E+00 0.00320
L4 [Hospital 007 Patient-Bed 60 60 0.03310 0.03629 0.00245 0.00245 5.5E-04 6.0E-04 0.0E+00 0.0E+00 0.00319
L4|Hospital 008 Patient-Bed 250 250 0.05694 0.05951 0.01022 0.01022 2.3E-04 2.4E-04 0.0E+00 0.0E+00 0.00257
L4 [Hospital 009 Patient-Bed 143 143 0.00925 0.42390 0.00585 0.00585 6.5E-05 3.0E-03 0.0E+00 0.0E+00 0.41465
L4|Hospital 010 Patient-Bed 240 240 0.15498 0.01980 0.00981 0.00981 6.5E-04 8.3E-05 0.0E+00 0.0E+00 -0.13518
L4 [Hospital 011 Patient-Bed 750 750 0.12532 0.12655 0.03067 0.03067 1.7E-04 1.7E-04 0.0E+00 0.0E+00 0.00123
L4|Hospital 012 Patient-Bed 256 256 0.04016 0.05848 0.01047 0.01047 1.6E-04 2.3E-04 0.0E+00 0.0E+00 0.01832
L4 [Hospital 013 Patient-Bed 110 110 0.10445 0.03528 0.00450 0.00450 9.5E-04 3.2E-04 0.0E+00 0.0E+00 -0.06917
L4|Hospital 014 Patient-Bed 1,000 1,000 0.29785 0.29531 0.04089 0.04089 3.0E-04 3.0E-04 0.0E+00 0.0E+00 -0.00255
L4 [Hospital 015 Patient-Bed 150 150 0.29180 0.28155 0.00613 0.00613 1.9E-03 1.9€-03 0.0E+00 0.0E+00 -0.01025
L4|Hospital 016 Patient-Bed 110 110 0.01396 0.01614 0.00450 0.00450 1.3E-04 1.5E-04 0.0E+00 0.0E+00 0.00218
L4 [Hospital 017 Patient-Bed 1,794 1,794 0.48622 0.51066 0.07337 0.07337 2.7E-04 2.8E-04 0.0E+00 0.0E+00 0.02444
L4|Hospital 018 Patient-Bed 1,208 1,208 2.21936 2.22163 0.04940 0.04940 1.8E-03 1.8E-03 0.0E+00 0.0E+00 0.00228
L4 [Hospital 019 Patient-Bed 253 253 0.33592 0.24323 0.01035 0.01035 1.3E-03 9.6E-04 0.0E+00 0.0E+00 -0.09269
L4 [Hospital 020 Patient-Bed 550 550 0.55140 0.59981 0.02249 0.02249 1.0E-03 1.1E-03 0.0E+00 0.0E+00 0.04841
L4 [Hospital 021 Patient-Bed 732 732 0.20641 0.06192 0.02993 0.02993 2.8E-04 8.5E-05 0.0E+00 0.0E+00 -0.14449
L4 [Hospital 022 Patient-Bed 726 726 0.25199 0.30118 0.02969 0.02969 3.5E-04 4.1E-04 0.0E+00 0.0E+00 0.04919
L4 [Hospital 023 Patient-Bed 418 418 0.10916 0.09498 0.01709 0.01709 2.6E-04 2.3E-04 0.0E+00 0.0E+00 -0.01418
L4 [Hospital 024 Patient-Bed 496 496 0.29814 0.09428 0.02028 0.02028 6.0E-04 1.9-04 0.0E+00 0.0E+00 -0.20386
L4 [Hospital 025 Patient-Bed 308 308 0.32802 0.33355 0.01260 0.01260 1.1E-03 1.1E-03 0.0E+00 0.0E+00 0.00553
L4 [Hospital 026 Patient-Bed 202 202 0.14552 1.43515 0.00826 0.00826 7.2E-04 7.1E-03 0.0E+00 0.0E+00 1.28963
L4 [Hospital 027 Patient-Bed 427 427 0.12400 0.03612 0.01746 0.01746 2.9E-04 8.5E-05 0.0E+00 0.0E+00 -0.08787
L4 [Hospital 028 Patient-Bed 430 430 0.26711 0.24809 0.01758 0.01758 6.2E-04 5.8E-04 0.0E+00 0.0E+00 -0.01902
L4 [Hospital 029 Patient-Bed 324 324 0.15898 0.01008 0.01325 0.01325 4.9E-04 3.1E-05 0.0E+00 0.0E+00 -0.14890
L4 [Hospital 030 Patient-Bed 218 218 0.16316 0.86814 0.00892 0.00892 7.5E-04 4.0E-03 0.0E+00 0.0E+00 0.70498
L4 [Hospital 031 Patient-Bed 300 300 0.16173 0.15837 0.01227 0.01227 5.4E-04 5.3E-04 0.0E+00 0.0E+00 -0.00336
L4 [Hospital 032 Patient-Bed 180 180 0.36211 0.36459 0.00736 0.00736 2.0E-03 2.0E-03 0.0E+00 0.0E+00 0.00248
L4 [Hospital 033 Patient-Bed 300 300 0.46975 0.51928 0.01227 0.01227 1.6E-03 1.7E-03 0.0E+00 0.0E+00 0.04953
L3 [Alexandria Gov Patient-Bed 3,900 3,900 0.99617 0.94905
L4 | Hospital 034 Patient-Bed 284 284 0.16657 0.16189 0.01161 0.01161 5.9E-04 5.7E-04 0.0E+00 0.0E+00 -0.00468
L4 | Hospital 035 Patient-Bed 2,160 2,160 0.04870 0.02299 0.08833 0.08833 2.3E-05 1.1E-05 0.0E+00 0.0E+00 -0.02571




L4]Hospital 036 Patient-Bed 856 856 0.18355 0.18593 0.03501 | 0.03501 2.1E-04 2.2E-04 0.0E+00 0.0E+00 0.00239
L4[Hospital 037 Patient-Bed 600 600 0.59735 0.57823 0.02454 | 0.02454 1.0E-03 9.6E-04 0.0E+00 0.0E+00 -0.01912
L3 [Nile Delta Region Patient-Bed 2,410 2,410 3.85910 3.03163
L4|Hospital 038 Patient-Bed 512 512 0.19899 0.23098 0.02094 | 0.02094 3.9E-04 4.5E-04 0.0E+00 0.0E+00 0.03199
L4|Hospital 039 Patient-Bed 150 150 1.14721 0.11117 0.00613 0.00613 7.6E-03 7.4E-04 0.0E+00 0.0E+00 -1.03603
L4|Hospital 040 Patient-Bed 410 410 0.13648 0.14124 0.01677 | 0.01677 3.3E-04 3.4E-04 0.0E+00 0.0E+00 0.00476
L4|Hospital 041 Patient-Bed 150 150 0.01744 0.01862 0.00613 0.00613 1.2E-04 1.26-04 0.0E+00 0.0E+00 0.00118
L4|Hospital 042 Patient-Bed 108 108 0.03109 0.03242 0.00442 | 0.00442 2.9E-04 3.0E-04 0.0E+00 0.0E+00 0.00133
L4|Hospital 043 Patient-Bed 320 320 0.09547 0.09962 0.01309 0.01309 3.0E-04 3.1E-04 0.0E+00 0.0E+00 0.00415
L4|Hospital 044 Patient-Bed 60 60 0.36653 0.37052 0.00245 0.00245 6.1E-03 6.2E-03 0.0E+00 0.0E+00 0.00399
L4|Hospital 045 Patient-Bed 238 238 1.63488 1.77379 0.00973 0.00973 6.9E-03 7.5E-03 0.0E+00 0.0E+00 0.13891
L4|Hospital 046 Patient-Bed 34 34 0.02277 0.02897 0.00139 | 0.00139 6.7E-04 8.5E-04 0.0E+00 0.0E+00 0.00620
L4|Hospital 047 Patient-Bed 150 150 0.02380 0.02932 0.00613 0.00613 1.6E-04 2.0E-04 0.0E+00 0.0E+00 0.00553
L4|Hospital 048 Patient-Bed 55 55 0.05994 0.05973 0.00225 0.00225 1.1E-03 1.1E-03 0.0E+00 0.0E+00 -0.00021
L4|Hospital 049 Patient-Bed 54 54 0.07342 0.07696 0.00221 0.00221 1.4E-03 1.4E-03 0.0E+00 0.0E+00 0.00354
L4|Hospital 050 Patient-Bed 22 22 0.02014 0.02240 0.00090 | 0.00090 9.2E-04 1.0E-03 0.0E+00 0.0E+00 0.00226
L4|Hospital 051 Patient-Bed 147 147 0.03094 0.03588 0.00601 0.00601 2.1E-04 2.4E-04 0.0E+00 0.0E+00 0.00494
13[Al-Beheira Region Patient-Bed 997 997 0.06895 0.13518
L4]Hospital 052 Patient-Bed 754 754 0.03686 0.03882 0.03083 0.03083 4.9E-05 5.1E-05 0.0E+00 0.0E+00 0.00196
L4|Hospital 053 Patient-Bed 243 243 0.03209 0.09636 0.00994 | 0.00994 1.3E-04 4.0E-04 0.0E+00 0.0E+00 0.06427
12[Private Hospitals Patient-Bed 2,775 2,775 3.13100 3.24289 0.11348 0.11348 1.1E-03 1.2€-03 0.0E+00 0.0E+00 0.11189
13[Cairo Gov Patient-Bed 2,332 2,332 2.58620 2.67580
L4|Hospital 054 Patient-Bed 100 100 0.61277 0.68516 0.00409 0.00409 6.1E-03 6.9E-03 0.0E+00 0.0E+00 0.07239
L4|Hospital 055 Patient-Bed 203 203 0.40174 0.42029 0.00830 | 0.00830 2.0E-03 2.1E-03 0.0E+00 0.0E+00 0.01855
L4|Hospital 056 Patient-Bed 134 134 0.26496 0.26791 0.00548 0.00548 2.0E-03 2.0E-03 0.0E+00 0.0E+00 0.00295
L4|Hospital 057 Patient-Bed 50 50 0.16905 0.17543 0.00204 | 0.00204 3.4E-03 3.5E-03 0.0E+00 0.0E+00 0.00638
L4|Hospital 058 Patient-Bed 145 145 0.30054 0.30700 0.00593 0.00593 2.1E-03 2.1E-03 0.0E+00 0.0E+00 0.00646
L4|Hospital 059 Patient-Bed 200 200 0.44586 0.43967 0.00818 | 0.00818 2.2E-03 2.2E-03 0.0E+00 0.0E+00 -0.00619
L4|Hospital 060 Patient-Bed 1,500 1,500 0.39129 0.38034 0.06134 0.06134 2.6E-04 2.5E-04 0.0E+00 0.0E+00 -0.01095
13[Canal Region Patient-Bed 215 215 0.48869 0.49734
L4]Hospital 061 Patient-Bed 215 215 0.48869 0.49734 0.00879 0.00879 2.3E-03 2.3E-03 0.0E+00 0.0E+00 0.00866
13| Nile Delta Region Patient-Bed 228 228 0.05610 0.06975
L4]Hospital 062 Patient-Bed 228 228 0.05610 0.06975 0.00932 0.00932 2.5E-04 3.1E-04 0.0E+00 0.0E+00 0.01365
L1|Administrative Buildings in Cairo GFA (sq.m) 182,636 182,636 1.29234 1.31939 0.02705 0.0E+00 0.0E+00 0.02705 -0.02705 1.29234 1.02093
L2[Office Space 001 GFA (sq.m) 40,120 40,120 0.22198 0.18830 0.21967 | 0.21967 5.5E-06 4.7E-06 0.0E+00 0.0E+00 -0.03368
12[Office Space 002 GFA (sq.m) 31,360 31,360 0.84090 0.90180 0.17171 0.17171 2.7E-05 2.9E-05 0.0E+00 0.0E+00 0.06090
12| Office Space 003 GFA (sq.m) 33,156 33,156 0.04907 0.05556 0.18154 | 0.18154 1.5E-06 1.7E-06 0.0E+00 0.0E+00 0.00649
12| Office Space 004 GFA (sq.m) 78,000 78,000 0.18039 0.17373 0.42708 0.42708 2.3E-06 2.2E-06 0.0E+00 0.0E+00 -0.00666
L1|Shopping Malls in Cairo GFA (sq.m) 184,000 184,000 11.73063 12.17853 0.44790 0.0E+00 0.0E+00 0.44790 -0.44790 11.73063 1.03818
L2|Mall 001 GFA (sq.m) 150,000 150,000 9.14359 9.74919 0.81522 0.81522 6.1E-05 6.5E-05 0.0E+00 0.0E+00 0.60560
12[Mall 002 GFA (sq.m) 12,000 12,000 0.61476 0.61127 0.06522 0.06522 5.1E-05 5.1E-05 0.0E+00 0.0E+00 -0.00348
L2|Mall 003 GFA (sq.m) 11,000 11,000 0.62371 0.61984 0.05978 0.05978 5.7E-05 5.6E-05 0.0E+00 0.0E+00 -0.00387
12[Mall 004 GFA (sq.m) 11,000 11,000 1.34857 1.19823 0.05978 0.05978 1.2E-04 1.1E-04 0.0E+00 0.0E+00 -0.15035
L1|Supermarkets in Cairo GFA (sq.m) 33,045 33,045 3.65517 3.73680 0.08163 0.0E+00 0.0E+00 0.08163 -0.08163 3.65517 1.02233
L2 |Retail 001 GFA (sq.m) 6,545 6,545 0.41079 0.40095
13[Branch 001-A GFA (sq.m) 1,130 1,130 0.06597 0.06578 0.03420 0.03420 5.8E-05 5.8E-05 0.0E+00 0.0E+00 -0.00019
L3|Branch 001-B GFA (sq.m) 900 900 0.06630 0.06978 0.02724 0.02724 7.4E-05 7.8E-05 0.0E+00 0.0E+00 0.00347
13[Branch 001-C GFA (sq.m) 1,150 1,150 0.05314 0.04343 0.03480 0.03480 4.6E-05 3.8E-05 0.0E+00 0.0E+00 -0.00971
L3|Branch 001-D GFA (sq.m) 1,100 1,100 0.07614 0.06943 0.03329 0.03329 6.9E-05 6.3E-05 0.0E+00 0.0E+00 -0.00671
13[Branch 001-E GFA (sq.m) 985 985 0.09021 0.09389 0.02981 0.02981 9.2E-05 9.5E-05 0.0E+00 0.0E+00 0.00368
13[Branch 001-F GFA (sq.m) 1,280 1,280 0.05903 0.05864 0.03874 | 0.03874 4.6E-05 4.6E-05 0.0E+00 0.0E+00 -0.00039
12[Retail 002 GFA (sq.m) 7,500 7,500 0.39190 0.42650 0.22696 | 0.22696 5.2E-05 5.7E-05 0.0E+00 0.0E+00 0.03461
13[Branch 002-A 0.18573 0.17612
13[Branch 002-8 0.15700 0.19287
13[Branch 002-C 0.04917 0.05752
12[Retail 003 GFA (sq.m) 9,000 9,000 0.78212 0.80713 0.27236 | 0.27236 8.7E-05 9.0E-05 0.0E+00 0.0E+00 0.02501
12[Retail 004 GFA (sq.m) 10,000 10,000 2.07037 2.10222 030262 | 0.30262 2.1E-04 2.1E-04 0.0E+00 0.0E+00 0.03185




Table 4: Transport Sector Energy Intensity Indicators (2007-2009)

Activity & Activity level (Qi) Energy use (Ei) (ktoe) Activity Share (S) Energy Intensity (1) Change in Energy use (ktoe) LMDI
Sector/Sub-sector Measure of . . . . : § Change in energy | Activity effect (AEi| Structure effect | Intensity effect
Activity (uniy) | 1) Qi i 30 Gl || a0 | he o use (AEi k-1,K) actke1k) (BEi strk14) (BEi int k1) Esit EHit Pl
Transport (2007-2009) 412.24711 | 417.69239 5.44529 -20.10110 1.87996 23.66643 -23.66643 | 394.02596 | 1.06050
Transport (2007) | I I I I I I I | (] 0 1

Qi 2007 (0) Qi 2008 (t=1) Ei 2007 (0) Ei 2008 (t=1)

Transport (2008) 87,770.00 86,426.20 412.24711 385.41894 -26.82817 -14.53021 1.19844 -13.49640 13.49640 398.91533 0.96671
L1|Passenger Transport P-km (1076) 84,685.40 83,914.70 341.61634 342.62844 1.01211 -3.11454 0.74805 3.37860 -3.37860 339.24984 1.00992
L2 [City P-km (10"6) 18,079.40 18,831.70 118.31169 111.00303
L3|Bus & MiniBus P-km (10"6) 7,607.00 7,607.00 83.39258 75.18127 0.08983 0.09065 0.01096 0.00988 -0.72422 0.72422 -8.21131
L3|River Bus P-km (10"6) 16.00 16.00 0.37534 0.55469 0.00019 0.00019 0.02346 0.03467 -0.00420 0.00420 0.17935
L3|Metro (Tubeline) P-km (10"6) 10,456.40 11,208.70 34.54377 35.26707 0.12347 0.13357 0.00330 0.00315 -0.31911 2.74411 -1.70170
L2|Intercity P-km (10"6) 66,606.00 65,083.00 223.30465 231.62541
L3|Highwav P-km (10"6) 23,387.00 21,410.00 85.97326 60.39066 0.27616 0.25514 0.00368 0.00282 -0.66219 -5.73504 -19.18538
L3|Rai| P-km (10"6) 43,219.00 43,673.00 137.33139 171.23475 0.51035 0.52045 0.00318 0.00392 -1.40482 3.01055 32.29764
L1|Freight Transport T-Km (1076) 3,084.60 2,511.50 70.63077 42.79049 -27.84028 -11.41567 0.45039 -16.87500 16.87500 59.66549 0.73803
LZI Rail T-Km (10%6) 2,021.00 1,592.00 40.23509 23.22969 0.65519 0.63388 0.01991 0.01459 -6.36313 -1.02345 -9.61881
LZITrucking T-Km (1076) 1,063.60 919.50 30.39568 19.56080 0.34481 0.36612 0.02858 0.02127 -5.05254 1.47384 -7.25619
Qi 2008 (1) Qi 2009 (2) Ei 2008 (1) Ei 2009 (2)
Transport (2009) 86,426.20 84,040.40 385.41894 417.69239 32.27345 -5.57089 0.68152 37.16283 -37.16283 380.52957 1.09702
L1|Passenger Transport P-km (1076) 83,914.70 81,228.00 342.62844 356.89433 14.26589 -11.36674 1.38047 24.25216 -24.25216 332.64217 1.07181
L2 [City P-km (1076) 18,831.70 19,270.00 111.00303 115.63732
L3|Bus & MiniBus P-km (1076) 7,607.00 7,607.00 75.18127 76.61053 0.09065 0.09365 0.00988 0.01007 -2.46964 2.46964 1.42926
L3|River Bus P-km (1076) 16.00 16.00 0.55469 0.53805 0.00019 0.00020 0.03467 0.03363 -0.01778 0.01778 -0.01664
L3|Metro (Tubeline) P-km (1076) 11,208.70 11,647.00 35.26707 38.48874 0.13357 0.14339 0.00315 0.00330 -1.19927 2.61295 1.80799
L2 Intercity P-km (1076) 65,083.00 61,958.00 231.62541 241.25702
L3|Highway P-km (1076) 21,410.00 20,015.00 60.39066 78.43760 0.25514 0.24641 0.00282 0.00392 -2.24601 -2.40438 22.69733
L3|Rai| P-km (1076) 43,673.00 41,943.00 171.23475 162.81942 0.52045 0.51636 0.00392 0.00388 -5.43404 -1.31551 -1.66578
L1|Freight Transport T-Km (1076) 2,511.50 2,812.40 42.79049 60.79806 18.00756 5.79585 -0.69895 12.91066 -12.91066 47.88739 1.28637
L2 I Rail T-Km (10%6) 1,592.00 1,889.00 23.22969 36.23730 0.63388 0.67167 0.01459 0.01918 3.31022 1.69371 8.00367
L2 ITrucking T-Km (1076) 919.50 923.40 19.56080 24.56076 0.36612 0.32833 0.02127 0.02660 2.48563 -2.39266 4.90699




Table 5: Tourism Sector Energy Intensity Indicators (2007-2009)

Activity & Activity level (Qi) Energy use (Ei) (ktoe) Activity Share (S) Energy Intensity (1) Change in Energy use (ktoe) LMDI
Sector/Sub-sector Measure of Change in energy |Activity effect (AEi| Structure effect | Intensity effect
i (k-1 i (k] Ei (k-1 Ei (k Sij (k-1 Sij (k Iij (k-1] ij (k| i i i
Activity (Unit) | 2 aifk (1) i (k) i (k-1) i (k) i (k) ik use (AEi k1K) act k1K) (BEi strk1,6) (BEi intk-1,6) Esit EHit EPlit
Tourism (2007-2009) 19.23649 | 19.98183 0.74534 0.0E+00 0.0E+00 0.74534 -0.74534 | 19.23649 | 1.03875
Tourism (2007) | 0 0 1
Qi2007 (t=0) Qi2008 (t=1) Ei2007 (t=0) Ei 2008 (t=1)
Tourism (2008) 4,538 4,538 19.23649 21.65831 2.42182 0.0E+00 0.0E+00 2.42182 -2.42182 19.23649 1.12590
L1(5 Stars Number of Rooms 3,832 3,832 15.24648 17.18717 0.84442 0.84442 0.00398 0.00449 0.0E+00 0.0E+00 1.94068 -1.94068 15.24648 1.12729
L2 [Cairo Governorate 3,114 3,114 13.50579 14.34822
L3 |Hotel 001 Number of Rooms 433 433 1.89590 1.96521 0.09542 0.09542 0.00438 0.00454 0.0E+00 0.0E+00 0.06932
L3|Hotel 002 Number of Rooms 840 840 3.04633 3.28008 0.18510 0.18510 0.00363 0.00390 0.0E+00 0.0E+00 0.23374
L3 |Hotel 003 Number of Rooms 920 920 2.90484 3.12372 0.20273 0.20273 0.00316 0.00340 0.0E+00 0.0E+00 0.21888
L3 |Hotel 004 Number of Rooms 332 332 0.68062 0.70404 0.07316 0.07316 0.00205 0.00212 0.0E+00 0.0E+00 0.02342
L3 [Hotel 005 Number of Rooms 318 318 0.64508 0.70762 0.07007 0.07007 0.00203 0.00223 0.0E+00 0.0E+00 0.06254
L3|Hotel 006 Number of Rooms 271 271 4.33303 4.56756 0.05972 0.05972 0.01599 0.01685 0.0E+00 0.0E+00 0.23453
L2|Alex Governorate 158 158 0.84769 0.82237
L3 | Hotel 007 Number of Rooms 158 158 0.84769 0.82237 0.03482 0.03482 0.00537 0.00520 0.0E+00 0.0E+00 -0.02532
L2 |South Sinai Governorate 560 560 0.89300 2.01658
L3 | Hotel 008 Number of Rooms 560 560 0.89300 2.01658 0.12340 0.12340 0.00159 0.00360 0.0E+00 0.0E+00 1.12358
L1]4 Stars Number of Rooms 706 706 3.99001 4.47114 0.15558 0.15558 0.00565 0.00633 0.0E+00 0.0E+00 0.48113 -0.48113 3.99001 1.12058
L2|Cairo Governorate 568 568 3.88888 4.36728
L3|Hotel 009 Number of Rooms 302 302 1.03485 1.06551 0.06655 0.06655 0.00343 0.00353 0.0E+00 0.0E+00 0.03067
L3 |Hotel 010 Number of Rooms 166 166 0.28686 0.46326 0.03658 0.03658 0.00173 0.00279 0.0E+00 0.0E+00 0.17640
L3|Hotel 011 Number of Rooms 100 100 2.56718 2.83850 0.02204 0.02204 0.02567 0.02839 0.0E+00 0.0E+00 0.27133
L2 |Alexandria Governorate 138 138 0.10113 0.10387
L3 | Hotel 012 Number of Rooms 138 138 0.10113 0.10387 0.03041 0.03041 0.00073 0.00075 0.0E+00 0.0E+00 0.00274

Qi2008 (t=1) Qi2009 (t=2) Ei2008 (t=1) Ei 2009 (t=2)
Tourism (2009) 4,538 4,538 21.65831 19.98183 -1.67648 0.0E+00 0.0E+00 -1.67648 1.67648 21.65831 0.92259
L1|5 Stars Number of Rooms 3,832 3,832 17.18717 15.35622 0.84442 0.84442 0.00449 0.00401 0.0E+00 0.0E+00 -1.83094 1.83094 17.18717 0.89347
L2 [Cairo Governorate 3,114 3,114 14.34822 13.46752
L3 |Hotel 001 Number of Rooms 433 433 1.96521 1.84844 0.09542 0.09542 0.00454 0.00427 0.0E+00 0.0E+00 -0.11678
L3 |Hotel 002 Number of Rooms 840 840 3.28008 3.36529 0.18510 0.18510 0.00390 0.00401 0.0E+00 0.0E+00 0.08521
L3|Hotel 003 Number of Rooms 920 920 3.12372 2.77477 0.20273 0.20273 0.00340 0.00302 0.0E+00 0.0E+00 -0.34895
L3 |Hotel 004 Number of Rooms 332 332 0.70404 0.70093 0.07316 0.07316 0.00212 0.00211 0.0E+00 0.0E+00 -0.00311
L3|Hotel 005 Number of Rooms 318 318 0.70762 0.66050 0.07007 0.07007 0.00223 0.00208 0.0E+00 0.0E+00 -0.04711
L3 |Hotel 006 Number of Rooms 271 271 4.56756 4.11759 0.05972 0.05972 0.01685 0.01519 0.0E+00 0.0E+00 -0.44997
L2]Alex Governorate 158 158 0.82237 0.85522
L3 | Hotel 007 Number of Rooms 158 158 0.82237 0.85522 0.03482 0.03482 0.00520 0.00541 0.0E+00 0.0E+00 0.03285
L2 |South Sinai Governorate 560 560 2.01658 1.03349
L3 | Hotel 008 Number of Rooms 560 560 2.01658 1.03349 0.12340 0.12340 0.00360 0.00185 0.0E+00 0.0E+00 -0.98309
L1|4 Stars Number of Rooms 706 706 4.47114 4.62560 0.15558 0.15558 0.00633 0.00655 0.0E+00 0.0E+00 0.15446 -0.15446 4.47114 1.03455
L2 | Cairo Governorate 568 568 4.36728 4.52809
L3 |Hotel 009 Number of Rooms 302 302 1.06551 1.01577 0.06655 0.06655 0.00353 0.00336 0.0E+00 0.0E+00 -0.04974
L3|Hotel 010 Number of Rooms 166 166 0.46326 0.50868 0.03658 0.03658 0.00279 0.00306 0.0E+00 0.0E+00 0.04542
L3|Hotel 011 Number of Rooms 100 100 2.83850 3.00364 0.02204 0.02204 0.02839 0.03004 0.0E+00 0.0E+00 0.16514
L2 |Alexandria Governorate 138 138 0.10387 0.09751
L3 | Hotel 012 Number of Rooms 138 138 0.10387 0.09751 0.03041 0.03041 0.00075 0.00071 0.0E+00 0.0E+00 -0.00636




Table 6: Alternative Tourism Sector Energy Intensity Indicators (2007-2009)

Activity & Activity level (Qi) Energy use (Ei) (ktoe) Activity Share (S) Energy Intensity (1) Change in Energy Use (ktoe) LMDI
Sector/Sub-sector Measure of Changein energy | Activity effect | Structure effect | Intensity effect
i (k-1 i (K Ei (k-1 Ei (K Sij (k-1 sij (] 1ij (k-1 1 (K ESi EHi EPli
Activity (Unit) | (kD) Qi) i (k-1) i (k) i (k-1) i (k) i) i (k) use (BEik1K) | (BEisctkik) | (AEiswkik) | (BEiintkk) it it it
Tourism (2007-2009) 140.9288 | 144.8874 3.95861 -2.01792 -0.26974 6.24627 -6.24627 | 63.13615 1.09346
Tourism (2007) | | | | | | 0 0 1
Qi2007 (t=0)  Qi2008(t=1)  Ei2007 (t=0)  Ei2008 (t=1)

Tourism (2008) 125,167.47 131,469.28 65.4238 75.5050 10.08122 3.45452 -0.98535 7.61204 -7.61204 67.89299 1.11428
L1 Cairo Governorate [Guest-night [ 137066 | 1423332 | 312583 354093 | [ 0.10950 0.10826 23E-03 | 25E-03 [ 163526 | 037886 |  2.89457 | |
L1[Alexandria Governorate [Guest-night [ 247442 [ 215334 | 17139 18105 | [ 001977 0.01638 6.9E-04 | B8.4E-04 [ oo0sesa | 033139 | 034143 [ |
L1[Red Sea Governorate Guest-night 54,731.99 58,888.85 9.6283 10.8463 0.43727 0.44793 1.86-04 1.86-04 0.50227 0.24625 0.46955

12[Hurghada 9.0023 9.9295

12| Marsa Alam 0.3728 0.3999

12|Safaga 0.2531 0.2656

12[A-Gouna 0.0000 0.2513
L1][South Sinai Governorate Guest-night 50,064.86 52,122.32 17.7170 22.0927 0.39998 0.39646 3.5E-04 4.2E-04 0.97379 -0.17538 3.57732

12[Sharm Al-Sheikh 15.8928 19.3615

12|Taba 0.8145 1.2848

12[Dahab 0.5269 0.9530

12[Nuwaiba' 0.4828 0.4934
11[Aswan Governorate [Guest-night [ 84419 [ 116440 | 13455 14481 | [ 0.00674 0.00886 16603 | 12603 [ ooesss | 038041 | -034642 | |
11 [Luxor Governorate [Guest-night [ 334585 [ 290705 | 37608 3.8981 | | 0.02673 0.02211 11603 | 13603 [ o1sso8 | 072638 | 067558 | |

Qi2008(t=1)  Qi2009(t=2)  Ei2008(t=1)  Ei2009 (t=2)

Tourism (2009) 131,469.28 121,885.09 75.5050 69.3824 -6.12260 -5.47244 0.71561 -1.36577 1.36577 70.74819 0.98131
L1[cairo Governorate [Guest-night [ 1423332 | 131438 | 354093 363418 | | 0.10826 0.10784 25E-03 | 2.8E-03 [ 271543 [ 014122 | 378911 | |
L1[Alexandria Governorate Guest-night [ 215334 [ 247870 | 18105 17205 | [ 001638 0.02034 84E-04 | 6.9E-04 [ 01331 | 038198 | -033835 | |
[L1[Red Sea Governorate Guest-night 58,888.85 52,099.31 10.8463 9.9989 0.44793 0.42745 1.86-04 1.96-04 -0.78850 -0.48757 0.42859
[ [12]Hurghada 9.9295 9.2361

12| Marsa Alam 0.3999 0.2332

12|safaga 0.2656 0.2299

12|Al-Gouna 0.2513 0.2996
L1[South Sinai Governorate Guest-night 52,122.32 50,202.02 22.0927 16.5520 0.39646 0.41188 4.2E-04 3.3E-04 -1.45252 0.73220 -4.82040

12[Sharm Al-Sheikh 19.3615 13.7961

12[Taba 1.2848 12315

12|Dahab 0.9530 1.0387

12| Nuwaiba' 0.4934 0.4856
L1[Aswan Governorate [ Guest-night [ 116440 [ 120224 | 14481 12161 | | 0.00886 0.00986 12603 | 10E03 [ 010058 [ 014307 | -027456 | |

Luxor Governorate [ Guest-night [ 290705 [ 275896 |  3.8981 35533 | | 0.02211 0.02264 13603 | 13603 [ 028181 [ 008715 | -015016 | |




Development of a System of Energy Intensity Indicators for the Egyptian Economy

Annex (X)
Calculated EI based on IDA Data

Environics/ERCC October 2011



SEC (toe/unit) | Solar (toe) | Mazot (toe) |(toe) (toe)
0.090501287 0 0 0.081 0.009501287
0.125293778 0 0.115792491 0 0.009501287
0.421849897 0 0 0.342 0.079849897
0.421849897 0 0 0.342 0.079849897

0.28031814 0 0 0.27 0.01031814
0.147401865 0 0 0.0468 0.100601865
0.13906791 0 0 0.072 0.06706791
0.100889925 0 0 0.045 0.055889925
0.112597037 0 0 0.035007874 |0.077589163
0.030347471 0 0 0 0.030347471
0.07463628 0 0 0.054 0.02063628
0.02319193 0 0 0 0.02319193
0.073419062 0 0 0.01644 0.056979062
0.075153301 0 0 0.01728 0.057873301
0.03903783 0 0 0.027 0.01203783
0.038177985 0 0 0.027 0.011177985
0.038092145 0 0 0.0315 0.006592145
0.027706117 0 0 0 0.027706117
0.216892886 0.102703736 0 0.054 0.06018915
0.036973335 0 0 0 0.036973335
0.149517526 0.128379669 0 0 0.021137856

3) () () 3) )

0.07 0 0 90 110.5 () 1
0.07 0 0.12 0 110.5 () 2
2.0 0 0 380 929 () 3
2.0 0 0 380 929 () 4
1 0 0 300 120 () (DRI) 5

0 0 0 52 1170 () 6
2 0 0 80 780 () 7

1 0 0 50 650 () () 8
9.4 0 0 39 902 () 9
0.12 0 0 0 353 () 10
0 0 0 60 240 () 11

2 0 0 0 270 () 12

1 0 0 18 663 () 13

0 0 0 19 673 () 14
0 0 0 30 140 () 15
0 0 0 30 130 () 16
0.02 0 0 35 77 () 17

(3) () () 3) )

4 0 0 0 322 () 18
2.28 0.1 0 60 700 () 19
0 0 0 0 430 () 20
0.25 0.13 0 0 246 () 21




0.029314716 0 0 0 0.029314716
0.019704781 0 0 0 0.019704781
0.018152285 0.005868785 0 0 0.0122835
0.00917168 0 0 0 0.00917168
0.010576094 0 0 0 0.010576094
0.014091904 0 0 0 0.014091904
0.005254608 0 0 0 0.005254608
0.003482643 0 0 0 0.003482643
0.74290608 0 0 0 0.74290608
0.934137124 0.005085087 0 0 0.929052037
1.24677525 0 0 0 1.24677525
0.056319848 0 0 0 0.056319848
0.544729148 0 0 0.54 0.004729148
0.437381715 0 0 0.225 0.212381715
1.068118822 0 0.964937422 0 0.1031814
0.23927256 0 0 0.198 0.04127256
0.0687876 0 0 0 0.0687876
0.037174977 0 0 0.0315 0.005674977
0.031218915 0 0 0.0252 0.006018915
0.012897675 0 0 0 0.012897675
0.01031814 0 0 0 0.01031814
0.00859845 0 0 0 0.00859845
0.002149613 0 0 0 0.002149613
0.094174833 0 0 0.084 0.010174833
1.2897675 0 0 0 1.2897675

0 0 0 0 341 () 22
0.58 0 0 229 () 23
0 0.01 0 0 143 () 24
0 0 0 0 107 () 25
0 0 0 0 123 () 26
0.08 0 0 0 164 () 27
0.02 0 0 0 61 () 28
0.00 0 0 0 41 () 29
60 0 0 0 8640 () 30
3 0.005 0 0 10805 () 31
2 0 0 0 14500 () 32
0 0 0 0 655 () 33
3) () () ) )
9 0 0 600 55 () 46.5 34
0 0 0 250 2470 () 35
75 0 1 0 1200 () 36
0 0 0 220 480 ) 37
0 0 0 0 800 ) C ) 38
0 0 0 35 66 () 39
0 0 0 28 70 40
0 0 0 150 () a1
0 0 0 0 120 () 42
0 0 0 100 () 43
0 0 0 0 25 () 24
1 0 0 93 118 () PET 45
20 0 0 0 15000 () 46




0.24907566 0 0 0.225 0.02407566
0.19229535 0 0 0.1665 0.02579535
0.179168528 0 0 0.171 0.008168528
0.131279258 0 0.129301615 0 0.001977644
0.075238605 0 0 0.0675 0.007738605
0.003926741 0 0 0.0036 0.000326741
0.082631105 0 0 0 0.082631105
0.03611349 0 0 0 0.03611349
0.1153938 0 0 0.081 0.0343938
0.329376262 0 0 0.3042 0.025176262
0.37255287 0 0 0.333 0.03955287
0.544497508 0.154055603 | 0.192987484 0.1665 0.03095442
0.001375752 0 0 0 0.001375752
1.530395691 1.193698491 0 0 0.3366972
0.281722265 0 0 0.261 0.020722265
0.571203491 0 0.289481227 0.261 0.020722265
0.012897675 0 0 0 0.012897675
0.011177985 0 0 0 0.011177985
0.005588993 0 0 0 0.005588993
0.054313554 0.043135569 0 0 0.011177985
1.0518915 0 0 0.45 0.6018915
0.875907 0 0 0.36 0.515907
0.0484615 0 0 0.0198 0.0286615
0.00478938 0 0 0.00135 0.00343938
0.000859845 0 0 0 0.000859845

1.50 0 0 250 280 () 47
0 0 0 185 300 () 48
0 0 0 190 95 49
0 0 0.134 0 23 50
0 0 0 75 90 () 51
0 0 0 4 4 2) 52

(3) () ) ®3) )
0 0 0 0 961 () 53
0 0 0 0 420 () 54
3 0 0 90 400 () 55
8 0 0 338 293 () (pve) 56
6 0 0 370 460 () 57
2 0.15 0.2 185 360 () 57
0 0 0 0 16 58
152 1.16 0 0 3916 () 59
7 0 0 290 241 () 60
7 0 0.3 290 241 () 61
0] 0] 0] 0] 150 () 62
0 0 0 0 130 () 63
1 0 0 0 65 () 64
1 0.042 0 0 130 () 65
14 0 0] 500 7000 () 66
12 0 0 400 6000 () 67
0 0 0 22 333 ) 68
0 0 0 40 () 69
0 0 10 ) 70




0.012381768 0 0 0 0.012381768
0.12381768 0 0 0 0.12381768
0.01375752 0 0 0 0.01375752

0.073073 0 0 0.01575 0.057323
0.171969 0 0 0 0.171969
7.93703E-05 0 0 0 7.93703E-05

0.006190884 0 0 0 0.006190884
0.3987876 0 0 0.33 0.0687876
0.2315907 0 0 0.18 0.0515907

0.045978441 0 0 0.0405 0.005478441

0.074290608 0 0 0 0.074290608
1.466788141  |0.050982246 0 1.340282949 |0.075522946

0.272020455  |0.011485972 0 0.020130475 |0.240404007

0.728282391 0.61533485 0 0 0.112947541

0.000112085 0 0 6.35294E-05 | 4.8556E-05
0.07566636 0 0 0 0.07566636

0.948983491 0 0 0.543396226 |0.405587264
5.46861E-05 0 0 0 5.46861E-05

0.546254471 0 0 0 0.546254471

0.374047269 0 0 0.276923077 |0.097124192
2.6753E-05 0 0 0 2.6753E-05

0 0 0
0.00515907 0 0 0 0.00515907
0.000838349 0 0 0 0.000838349

(3) () () 3) 2 )

0.3 0 0 0 144 (@) 71
2.4 0 0 0 1440 (@) 72
0.4 0 0 0 160 () 73
0.5 0 0 18 667 () 74
1.5 0 0 0 2000 () 75
0.004 0 0 0 0.92 76
0.12 0 0 0 72 () 77
0.13 0 0 367 800 () 78
4.8 0 0 200 600 () 79
0.36 0 0 45 64 () 80
0 0 0 0 864 () 81
124 0.05 0 1489 878 () 82
8 0.01 0 22 2796 ) 83
119 0.60 0 0 1314 () 84
0.002 0 0 0.07 0.56 () 85
4 0 0 0 880 () 86
152 0 0 604 4717 () %100 87
0.00 0 0 0 0.636 () 38
(3) () () 3) 2 )

57 0 0 0 6353 () 89
6 0 0 308 1130 () 90
0.01 0 0 0 0.31 () 91
0 60 () 92
0.04 0 0 0 10 93




0.001383229 0 0 0 0.001383229
0.00687876 0 0 0 0.00687876
0.020055412 0.01951371 0 0 0.000541702
0.000994793 0.000564871 0 0 0.000429923
0.001289768 0 0 0 0.001289768
0.00670106 0.006162224 0 0 0.000538836
0.006529062 0.0001752 | 0.002611007 0 0.003742855
0

0.289481227 0 0.289481227 0 0

0.2115 0 0 0.2115 0
0.000687876 0 0 0 0.000687876
0.00294804 0 0 0 0.00294804
0.000101784 0 0 0 0.000101784
0.000672986 0 0 0.000668919 |4.06683E-06
6.30553E-05 0 0 0 6.30553E-05
4.29923E-05 0 0 0 4.29923E-05
0.06362853 0 0 0 0.06362853
0.000358269 0 0 0 0.000358269
0.000554325 0 0 0.00036 0.000194325
0.000462916 0 0 0 0.000462916
0.00294804 0 0 0 0.00294804
3.43938E-05 0 0 0 3.43938E-05
0.004307261 0 0 0 0.004307261
9.47861E-07 0 0 0 9.47861E-07
0.000845876 0 0 0 0.000845876
2.09721E-06 0 0 0 2.09721E-06
3.21081E-06 0 0 0 3.21081E-06

0.12 0 0 0 16 94
0 0 0 0 80 () 95
0 0.019 0 0 6 96
0 0.0006 0 0 5 () 97
0 0 0 0 15 () 98
0.13 0.006 0 0 6 () 99
0.07 0 0.003 0 44 () 100
0 0 0.3 0 0 101
0 0 0 235 0 102
0 0 0 0 8 () 103
@) () ) @) )
0.04 0 0 0 34 () 104
0 0 0 0 1 ) 105
0.002 0 0 0.74 0.05 () 106
0 0 0 0 0.73 ) 107
0.003 0 0 0 0.5 () 108
0 0 0 0 740 ) 109
0.2 0 0 0 4 () 110
0.51 0 0 0.4 2 ) 111
0.00 0 0 0 5 ) 112
0.04 0 0 0 34 (G 113
0.00 0 0 0 0.4 () 114
0.02 0 0 0 50.09 ) 115
0.00 0 0 0 0.01 () 116
0.001 0 0 0 10 ) 117
0 0 0 0 0.02 ) 118
0 0 0 0 0.04 () 119




9.96586E-05 0 0 9.96586E-05
4.72309E-06 0 0 4.72309E-06
0.000544569 0 0 0.000544569
2.24287E-06 0 1.1475E-07 | 2.12812E-06
0.428011842 0.410814942 0 0.0171969

0 0 1 120

0 0 0.05 121

0.001 6 122
3) () ) 3) )

0.23 0 0.02 123

0.17 0.40 200 124




Development of a System of Energy Intensity Indicators for the Egyptian Economy

Annex (XI)

National Energy Efficiency Policies

Environics/ERCC October 2011



Development of a System of Energy Intensity Indicators for the Egyptian Economy Annex XI-1

National EE Policies and Measures

One of the main barriers to EE is lack of necessary policies for promoting and
regulating EE. The EE policies currently implemented in Egypt are presented in this
section, with a focus on the sectors targeted through this study.

The presented policies are divided into:

11

1.2

- Regulatory Instruments
- Financial Instruments

- Public Investment

- Policy Processes

- Voluntary Agreements
- Education and outreach

Transportation

Regulatory Instruments

National Regulations

In September 2008, the new traffic regulation was issued. Its implementation
should improve traffic flow and thus make traffic more effective and energy
efficient.

In addition, the law stipulates that mass transport vehicles (including taxis)
over 20 years old are not allowed to operate starting July 2011. This regulation
is expected to reduce inefficient fuel consuming vehicles.

Vehicle Emissions Testing and Tuning

Emissions standards for vehicles are set by the national environmental
regulations. They are controlled by testing stations, before registration of new
vehicles or license renewal of current ones. These standards promote complete
fuel combustion, and accordingly are considered as an indirect tool for fuel
efficiency.

In 1999 a pilot vehicle emissions testing, engine-tuning and certification
programme was established in Cairo in order to improve fuel efficiency and
air quality. The programme has subsequently been progressively introduced to
other cities in Egypt, and vehicle emission testing and certification have
become mandatory for vehicle licensing.

Financial Instruments

Duties and Taxes

High displacement cars are being controlled through two routes, the first is the
duties and taxes on imported cars, and the second is the annual vehicle license
fees. Duties and Taxes on imported cars include import duties that are relative
to the engine displacement (e.g. import duties on passenger vehicles until
1600cc is 40%, while for those above 1600cc it is 135%), as well as
development fees which also increase with the increase in engine
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1.3

displacement. As for the license fees, in May 2008 annual vehicle license fees
were increased according to the size of the engine of the vehicle being
registered, adding another disincentive for larger cars.

The motor displacement has a direct impact on average fuel consumption per
km. Accordingly, discouraging the ownership of larger motor size engines will
have a positive impact on EE. However, it should be noted that for the same
engine displacement, fuel efficiency varies based on vehicle specifications,
and vehicle fuel efficiency, which are still not regulated in Egypt.

Preferential Loans

In 2008, a general taxi loan scheme was set-up under the guidance of the
Ministry of Finance (MoF), aiming at the replacement of old taxis in Greater
Cairo. MoF avails a grant of 5000 pounds for each taxi to be scrapped. Local
banks provide commercial loans of a maximum of L.E 70,000 for each taxi
(locally assembled brands) over 60 instalments (5 years).

Public Investment

Modal Shift through the Underground Metro Development

A major step to upgrade Cairo's transport system has been the construction of
an underground metro, the first of its kind in Africa and the Middle East. The
63 km underground network links the three governorates comprising Cairo
metropolitan region: Cairo, Giza and Qalyoubia. The network currently
comprises two lines: line 1, Helwan-EI-Marg, and line 2, Shubra—El-Kheima—
Mouneeb. Line 1, which was completed in 1999, is 44 km long and currently
carries 1.4 million passengers per day. Line 2, 19 km long, was completed in
2005 and is now used by 1million passengers per day.

A new third line from Cairo International Airport, east of Cairo, to Imbaba in
the west is currently being constructed. The new line, about 40.5 km in length,
has a design capacity of 2 million passengers per day. Construction has started
in 2008 and the line is expected to be fully operational by 2019. Plans for line
four are currently taking place and construction is planned to start in 2011.
Having line 3 and 4 being built in parallel indicates the commitment of the
government to address the need to extend the metro network.

Modal Shift through GEF/UNDP Sustainable Transport Project

The “Sustainable Transport Project for Egypt” is a five years project (2009-

2013) funded by GEF/UNDP and implemented in cooperation with EEAA.

The project objective is to implement pilot projects leading to numerous

replications and aiming to:

e Reduce the growth of the energy consumption and the related greenhouse
gas emissions of the transport sector in Egypt.

e Mitigate the local environmental and other problems of the increasing
traffic such as deteriorated urban air quality and congestion.

The Sustainable Transport Project for Egypt will have an impact on energy
efficiency in the transport sector, through promoting a modal shift. The project
supports the modal shift from passenger vehicles to busses, by improving the
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quality of busses and introducing new high quality buses. Moreover, the
project promotes cycling and walking through constructing new networks with
improved facilities for walking and cycling. For freight transport, the project
promotes a modal shift from road to more energy efficient rail and river based
transport options. The project components are

Component (1): Promoting modal shift from private cars to
sustainable integrated public transport for Greater Cairo & its satellite
cities (Public Private Partnerships).

Component (2): Promoting modal share® of non-motorized Transport (NMT)
in medium size cities.

Component (3): Introducing new Transport Demand Management (TDM)
measures to expand towards more aggressive measures over time to
effectively discourage use of private cars when good quality public transport
services are available.

Component (4): Improving energy efficiency of freight transport.
Component (5): Enhancing the awareness & capacity, and strengthening the
institutional basis to promote sustainable transport.

! Example: Share of bicycles.
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1.4 Policy Processes

Master Planning

The government’s vision for transforming the transport sector is reflected in

the Greater Cairo Urban Transport Master Plan supported by Japan

International Cooperation Agency (JICA) and the Higher Committee for

Greater Cairo Transport Planning, Ministry of Transport. The Master Plan

studies provided a new framework for consideration of an integrated urban

transport system that emphasizes on “people’s mobility before that of
vehicles.” The Master Plan took account of three “missions” for the urban
transport:

a) A safe and environment-friendly transport system that would
significantly reduce carbon emissions and fuel consumption, focusing
on modal shift towards low carbon mass transport systems;

b) An economically effective urban transport system; and

C) An equitable people’s mobility.

Missions of

Transport Key Strategies Planning Issues

Visions

Enhance
“people’s Mobility™

1. Improvement of =
ﬁ People’s Mobility Meet with Urban Development

Different Public Transport Modes
ENR, METRO, Tram, Bus, Shared Taxi
Structure A Functional for
Passengers and Cargo

"Sustainable | Economically 2. Optimal
Socialand Effective Urban Infrastructure
Economic Ewﬂnpment and
: Alleviate [T ———

surance - People’s Jepud e s handicappers , urban poor)

Social i
G o 2" S and Emiron-
. Mental-friendly

Facilitate the [Awareness of
safe traffic & Training of Operators)

of Urban -

Organize a Single for Policy
Integration and Coordination

Strengthen the for Capital
Investment and Sustainable O & M

Planning Structure of CREATS

Source: Transportation Master Plan and Feasibility Study of Urban Transport Projects in Greater
Cairo Region in the Arab Republic of Egypt, 2002.

National Sustainable Development Strategy Framework

Confirming its commitment to Sustainable Development, Egypt has issued the
National Sustainable Development Strategy framework in 2008. The actual
Strategy is currently being developed. The strategy framework sets the challenges
that should be addressed in details in the strategy. In the transport sector, energy
efficiency and improving the quality of public transportation are among these
challenges.
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2.2

Industrial Sector

Regulatory Instruments

New Electricity Law

Energy Efficiency measures related to industrial establishments in the draft

electricity law includes:

e Right to interconnect with the grid and feed in excess energy available
from cogeneration and secondary energy units below 50 MW

e Each facility with a contracting capacity above 500 kW shall have an
energy manager as well as an energy register.

Standards for Equipment

There are effectively few obligatory norms related to energy efficiency for
industrial plants, equipment or devices in Egypt. Some emissions or security
regulations as well as technical guidelines have indirect effects on efficiency
standards. Energy efficiency standards for motors are set by the Egyptian
Organization for Standardization and Quality, and EE standards for boilers are
being developed.

Financial Instruments

Price Reform

Energy prices in Egypt are highly subsidized. However, the government
recently adopted a price reform with the objective of gradual reduction of
energy subsidies.

The Prime Minister Decrees (1953/2010 and 2130/2010) setting energy prices
have divided the industrial sectors into three categories and set a price scheme
for each category. The first is energy intensive industries including iron,
cement, aluminium, copper, fertilizer, and petrochemicals industries. The
second is less energy intensive industries including glass, ceramic and
porcelain industries, and the third includes all other industrial sectors.

The adopted price reform is expected to stimulate rational energy use and save
large quantities of energy, especially on the long-run.

Loans and Subsidies

The Industrial Modernization Centre (IMC) conducts energy audits to
promote energy conservation in the industrial sector. Based on the results of
these audits, it proposes improvements and handles low interest loans from the
IMC or federation of Egyptian industries (FEI). IMC provide funding for 90%
of the energy audit fees and provides up to 15% of the energy efficiency
application investment, with a ceiling of 150 thousand LE.

In addition, the Federation of Egyptian Industries (FEI) has a revolving fund
(LE 100 million) and provides soft loans (interest 2.5%, 5 year payment plan
with a possible 1-year of grace period). Investment periods are generally 5 -7
years. This source of the fund capital is composed of LE 60 million from
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2.4

Danish International Development Agency (DANIDA) and LE 40 million
from the Egyptian government (MOF) .

An Industrial Energy Efficiency (IEE) project has recently been initiated. It is
a five year project (2010-2014) funded by the GEF/UNIDO. The project
objective is to facilitate energy efficiency improvements in the industrial
sector (with focus on SMEs). This takes place through supporting the
development of a national energy management standard and energy efficiency
services for Egyptian industry as well as creation of demonstration effect.

Within the project activities, 50 in-depth system assessments are to be
completed in industrial facilities and 25 energy optimization system projects,
identified through assessments, will be implemented. The project will also
work with existing financial institutions and government sponsored incentive
programs to develop a tailored package of financial assistance targeted to
industrial facilities who adopt an energy management plan.

Policy Processes

Cleaner Production Strategy

A cleaner production strategy was developed in 2004, with the objective of;
encouraging the adoption and implementation of cleaner production in the
Egyptian industry; and, presenting the necessary action items that the Egyptian
Government should take to facilitate the uptake of cleaner production in the
Egyptian industry.

Energy conservation is one of the key elements in the CP strategy. Indicators
have been set to measure the achievements of the strategies goals. Average
energy consumption per unit product in ton of oil equivalent, has been the
indicator adopted for energy consumption.

National Sustainable Development Strategy Framework
Energy efficiency in the industrial sector is one of the main issues considered
in the National Sustainable Development Strategy Framework.

Education and Outreach

Capacity Building

One of the components of the Industrial Energy Efficiency (IEE) project
currently being implemented is capacity building for energy efficiency
services. This includes energy management and systems optimization- so that
both the industrial facilities and their supply chain partners support
investments in energy efficient technologies and operations.

Activities planned to be carried out include:

. Energy management training and web-based tools offered, building on
international best practices. Thirty EE professionals receive expert
level training in energy management, resulting in pool of certified EM
experts.
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. System optimization training and web-based tools developed. Sixty EE
professionals receive expert level systems optimization training,
resulting in pool of certified system optimization experts.

. Trained Egyptian experts offer awareness level training to 500 industry
representatives.
. Business development consulting, to be offered as needed, to assist

trained experts in refining their organization’s business model,
including equipment vendor training for energy efficiency. One or two
EE consultancy entities will be strengthened to become the national
coordinator or lead consultancy entity in the EE field.

Recognition Programs

One of the activities of the Industrial Energy Efficiency project is the
development of National recognition program for facilities that implement an
energy management plan, along with preferred access to technical and
financial assistance.

Commercial and Residential Buildings
Regulatory Instruments

EE building codes for residential and commercial buildings

Housing and Building Research Center (HBRC) of the Ministry of Housing
has developed energy efficiency building codes for residential and commercial
buildings.

The developed codes set minimum energy performance standards for building
detailed components and building envelop.

Ministerial decrees, 482/2005 and 190/2009, were issued by the Ministry of
Housing Utilities & Urban communities for application of EE code for
residential buildings and commercial buildings, respectively.

Energy Efficiency Standards and Labelling

Standards for refrigerators, washing machines, air-conditioners and water
heaters were developed by OEP under the UNDP/GEF projects and labels
were designed to indicate to which class any appliance belongs. These were
approved by the Egyptian Organization for Standardization and Quality
Control (EOS). Testing laboratories for these appliances, for efficient lighting
equipment (CFLs) and electronic ballasts have been built with the support of
the UNDP Energy Thematic Trust Fund. A Ministerial Decree was
promulgated, stipulating that it is mandatory to enforce the application of these
specifications regarding locally manufactured and imported equipment, as
well as to enforce Energy Efficiency Labeling.

It addition, a five year project (2010- 2015) for improving energy efficiency of
lighting and other building appliances is being funded by GEF/UNDP. The
objective of the project is to improve energy efficiency of end-use equipment,
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3.3

namely building appliances and lighting systems manufactured, marketed and
used in Egypt.

New Electricity law

Avrticle 55 of the draft electricity law obliges the competent Ministry to design
policies aimed at expanding the application of higher efficiency equipment to
replace low-efficiency appliance and equipment. Article 56 of the draft
electricity law also addresses EE labeling of equipment.

Financial

Subsidized Compact Fluorescent Lamps (CFLs) Program

To activate the diffusion of efficient lighting among customers, EEHC through
the electricity distribution companies has implemented a program for selling
Compact Fluorescent Lamps (CFL) to their customers. EEHC facilitates
payments in eighteen installments, added to the electricity bills with a
guarantee period of 18 months. More than 600 thousand lamps were sold
through this program. Moreover the Ministry of Electricity and Energy has
embarked on an ambitious program for a larger dissemination of the CFLs
where 6.2 million lamps were sold through the electricity distribution
companies at half of their prices. The annual achieved savings are expected to
reach 730 GWh and a load decrease of 400 MW.

Voluntary Agreements

Green Pyramid Rating System

The Egyptian Green Building Council has developed a system for Green
Pyramid Rating System (GPRS). Recognizing the unique ecological, industrial
and social challenges of the region, the rating system helps to define what
constitutes an “Egyptian Green Building”. To accomplish that goal, the rating
system builds upon the Egyptian BEECs and integrates proven methodologies
and techniques used in successful programs from the United States, Europe,
Asia, South America and the Middle East.

There are three levels for green building certification in accordance with the
Egyptian GPRS:

- Silver Pyramid

- Golden Pyramid

- Green Pyramid

Unlike other international rating systems, the highest level of certification is
labelled “green” rather than platinum. For example, to raise the awareness,
confirm that ultimate goal and promote the fact that the most valuable level is
reaching “green”.

Energy Efficiency is one of the key areas in assessing and certifying
green buildings. Incentives related to a Green Buildings Certification (GBC)
include:
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. Access to preferred and prime locations and property per the
Government of Egypt

. Financial Assistance including guarantees, credit and insurance

. Utility Concessions

. Equipment support and finance

. Employee support and assistance

Egypt-GBC is a whole-building approach to sustainability by recognizing
performance in seven key areas:

. Sustainable Sites Development

. Water Saving

. Energy Efficiency and Environment

. Materials Selection and Construction System
. Indoor Environmental Quality

. Innovation and Design Process

. Recycling of Solid Waste

Green Star Hotel Initiative

Within the scope of the Public Private Partnership (PPP) program of the
German Federal Ministry of Economic Cooperation and Development,
Egyptian and German tourism key players joined forces, with the technical
assistance of the of the Deutsche Gesellschaft fir Technische Zusammenarbeit
(GTZ), to implement an environmentally friendly sustainable management
system in Egypt’s hotel industry, through establishing the Green Star Hotel
Initiative (GSHI).

The GSHI has been established with the aim to improve environmental
performance of the Egyptian hotel industry. EI Gouna has been chosen as the
pilot destination in which to launch the Green Star Hotel label. Eleven hotels
in EI Gouna were certified as green star hotels, with the green stars ranging
from three to five stars based on the hotel performance. Phase Il of the
initiative will take place in at least three other destinations in Egypt.

The criteria of the Green Star Hotel Label concentrate on a number of
environmental areas including Energy efficiency. All criteria are based upon
internationally recognized criteria, including baseline criteria developed by the
United Nations Environmental Programme (UNEP) and a range of
international organizations.

One of the main objectives of the nationally implemented GSHI is the
significant reduction of energy consumption (20-30%).

The main activities carried out within this initiative include:

- Awareness Campaign
Development and conduction of an awareness and promotion
campaign for the Green Star Hotel Initiative.

- Training and Capacity Building
Training programmes for the hotels in all pilot destinations and train-
the-trainer programmes for the Egyptian Hotel Industry.
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- Certification
Technical assistance assuring that the certification process of the pilot
hotels is being handled in a transparent way.

- Assistance to set up of a training and service provider for the Green
Star Hotel System
Technical assistance and capacity building to establish an Egyptian
wide service representative and training provider for the Green Star
Hotel Initiative.
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International Energy Efficiency Policies

There have been many attempts to compile the EE policies, however none of which
was exhaustive. The main international EE policies databases are:

World Energy Council (WEC) database on energy efficiency policies and
measures. Website: http://www.wec-policies.enerdata.eu/\

International Energy Agency (IEA) Energy Efficiency Policies and Measures
Database.

Website: http://www.iea.org/textbase/pm/?mode=pm

Examples of the most common EE policies are presented in this section. The
categorization of the EE policies and measures presented in this section follows the
categorles adopted by the IEA:

Education and outreach: Policies and measures designed to increase
knowledge, awareness and training among relevant stakeholders or users.
Financial incentives and subsidies: Policies and measures that encourage or
stimulate certain activities, behaviours or investments using financial and
fiscal instruments.

Policy processes: Refers to the processes undertaken to develop and
implement policies. This generally covers strategic planning documents and
strategies that guide policy development.

Public Investment: Policies and measures guiding investment by public bodies.
RD&D: Policies and measures for the government to invest directly in or
facilitate investment in technology research, development, demonstration and
deployment activities.

Regulatory Instruments: Covers a wide range of instruments by which a
government will oblige actors to undertake specific measures and/or report on
specific information.

Tradable permits: Refers to three kinds of systems — greenhouse gas (GHG)
emissions trading schemes, white certificate systems stemming from energy
efficiency or energy savings obligations, and green certificate systems are
based on obligations to produce or purchase renewable energy-sourced power
(generally electricity).

Voluntary Agreements: Refers to measures that are undertaken voluntarily by
government agencies or industry bodies, based on a formalised agreement.
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1.  Transportation Sector

1.1  Regulatory Instruments

Fuel Economy Standards

Fuel economy policies and standards result in fuel consumption reduction as
well as reduction in carbon dioxide and GHG emissions from the transport

sector.

In 2009, the 50 BY 50 Global Fuel Economy Initiative (GFEI) was launched
by the United Nations Environment Programme (UNEP), the International
Energy Agency (IEA), the International Transport Forum (ITF) and the FIA
Foundation (FIAF). The GFEI aims to catalyze and help harmonize large
reductions of greenhouse gas emissions and oil use through improvements in
automotive fuel economy in the face of rapidly growing car use worldwide.
The GFEI targets an improvement in average fuel economy (reduction in fuel
consumption per kilometre) of 50% worldwide by 2050.

National Fuel Economy Initiatives have been adopted by many countries,
examples of which are presented in Table (1).

Table (1): Examples of Fuel Economy Initiatives

Country

Summary

Japan

Regulatory “Top Runner” standards and the mandatory display of
energy efficiency values were enabled in 1998. The standards have
been introduced for LDVs (1999), LPG vehicles (2003) and HDV's
(2006). It is also mandatory to ensure labeling of vehicles. The
standards can be considered as effective as there is a strong
disincentive for the customers in the form of progressively higher
taxes levied based on the gross vehicle weight and engine
displacement of automobiles when purchased and registered.

China

China’s National Development and Reform Commission introduced
in 2004 mandatory fuel efficiency standards for passenger cars. The
standards are initially classified into 16 categories based on vehicle
weight. Standard values are set for each category.

Chinese standards are considered to be the third most stringent
globally. The standards do not differentiate based on fuel, but by
weight. In 2006, excise tax on vehicles to provide a stimulus for
sales of small-engine vehicles. In 2009, China announced that it will
target a fleet wide average of 42.2 miles per gallon by the year 2015.
In June 2010, the government approved subsidies for 16 car
manufacturers to produce fuel efficient cars. Per car, 3,000 yuan is
granted if it is proven that they save at least 20% fuel.

South
Korea

The Average Fuel Economy program and fuel economy rating
identification of motor vehicles were introduced in 2005. The
reference average fuel economy standards are 12.4 km/I for vehicles
with engine displacement of 1500cc or less, and 9.6 km/l for
displacement exceeding 1500cc. Fuel economy standards were set
for domestic cars in 2006 and imported cars in 2009 if sales are less
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Country Summary

than 10,000. If sales of imported cars exceed 10,000 then these must
meet US Corporate Average Fuel Economy (CAFE) standards.

In May 2009, the US developed a national policy aiming at both
increasing fuel economy and reducing greenhouse gas pollution for
all new cars and trucks sold in the United States. The new standards,
covering model years 2012-2016, and ultimately requiring an
average fuel economy standard of 35.5 mpg in 2016, are projected to

lé?;:zg save 1.8 billion barrels of oil over the life of the program. The fuel
(US) economy gain will average more than 5 percent per year and a

reduction of approximately 900 million metric tons in greenhouse
gas emissions would be achieved accordingly. This would surpass
the CAFE law passed by Congress in 2007 that required an average
fuel economy of 35 mpg in 2020.

Source: Global Fuel Economy Initiative (GFEI) and the Clean Air Initiative for Asian cities
Working Paper 1/10: Improving Vehicle Fuel Economy in the ASEAN Region, July 2010.

Labelling

Introducing labels for new cars, which display information on fuel
consumption and/or CO, emissions, is a relatively simple measure, provided
that most car manufacturers on the global market have such information
already available and standard test cycles are being applied.

The EU Directive (1999/94/EC) obliges car manufacturers and distributors to
display information on fuel consumption and CO, emissions of new passenger
cars in showrooms and within any marketing activity (CO, label). It also
makes it mandatory to publish annual guides on fuel economy and CO;
emissions, with data for all new passenger car models available on the national
markets.

The labels include mandatory data on CO, emissions (g/km) and fuel
consumption (I1/100km and/ or km/l). In some countries, an efficiency rating
system and additional data like noise, emissions standards, tax and other
technical data are included.

In addition, the European Parliament adopted a legislative proposal on the
future labelling of tyres in 2009. Tyre buyers will be better informed about
their fuel-efficiency, safety and noise performance.

Adopting the system of the European energy label, the tyre label will use a
fuel-efficiency categorisation ranging from best-performance (green “A” class)
to worst (red “G” class).

In the US, The Environmental Protection Agency (EPA) and the National
Highway Traffic Safety Administration (NHTSA) are conducting a joint
rulemaking to redesign and add information to the current fuel economy label,
which is posted on the window sticker of all new cars and light-duty trucks
sold in the U.S. The redesigned label will provide new information to
American consumers about the fuel economy and consumption, fuel costs, and

Environics/ERCC October 2011



Development of a System of Energy Intensity Indicators for the Egyptian Economy Annex XI11-4

1.2

environmental impacts associated with purchasing new vehicles (cars and
trucks) starting with model year 2012.

Financial Instruments

Vehicle Taxation

Vehicle taxation can take two forms: as a sales tax, or as an annual vehicle tax
[registration fee. The sales tax adds a tax element to the purchasing price and
may significantly increase the price of a vehicle, thus discouraging the
purchasing of a new vehicle. An annual vehicle tax may have a similar effect.
However, by spreading the tax amount over many years the perceived burden
for the potential buyer can be reduced. It also does not put a particular burden
on new cars but rather treats all cars, both new and used ones, alike. In
addition, an annual tax offers more flexibility as tax rates can be changed over
time.

Excise Tax on Fuel Inefficient Cars

In 2007, the excise tax, also known at the Vehicle Efficiency Incentive (VEI) was
imposed by the Canadian Ministry of Finance. The tax applies to automobiles
(including station wagons, vans, and sport utility vehicles) designed primarily for use as
passenger vehicles, but not including pickup trucks, vans equipped to accommodate 10
or more passengers, ambulances and hearses, in accordance with the vehicle’s fuel-
efficiency rating.

It is calculated on the basis of the weighted average fuel consumption and vehicles that
surpass 13 or more litres per 100 km are subject to the VEI Excise tax at the following
rates:

At least 13 but less than 14 litres per 100 km: $1,000;
At least 14, but less than 15 litres per 100 km: $2,000;
At least 15 but less than 16 litres per 100 km: $3,000;
16 or more litres per 100 km: $4,000.

The excise tax applies to all automobiles delivered by a manufacturer after March 19,
2007, including any automobile imported into Canada after that day unless the
automobile was put into service before March 20, 2007.

Source: Canadian Revenue Agency website
Fuel Taxation

At the level of the individual driver, fuel taxation increases vehicle operation
costs. This encourages drivers to make efficient use of their vehicles, and
offers a strong incentive to economically use vehicles (and thus infrastructure).
In this regard, efficient use of transport goes hand in hand with the efficient
provision of transport infrastructure.

The table below distinguish four types of fuel price regimes that can be found
in developed and developing countries.
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Fuel price Regimes in 2000

Fuel Price Examples from | Examples from Gasoline prices

Regime developed Developing per liter in 2000
countries countries [US cents]

High taxation EU countries, Céte d’lvoire, >72
Hong Kong Bolivia, Burundi

Medium South Africa, Chile, Cameroon, 48 - 72

taxation Australia, Canada | Malawi

Low taxation USA Ethiopia, Vietnam, 33-47

China
Subsidised Saudi Arabia Egypt, 2-32
fuel prices Indonesia, Iran

Source: GTZ Fuel Prices and Taxation, 2001

Road Pricing

Road pricing is an exact and efficient way to charge road users for their actual
road use. It can be differentiated by vehicle type or time of the day. Road
pricing may be applied to the overall road network or to particular roads or
bridges.

Toll stickers

Several European countries have toll road payment done in the form of toll stickers
affixed to the car's front window, which are valid for a certain amount of time.

Toll collection for trucks:

o Switzerland introduced a toll-system for trucks over 3.5 tonnes in January 2001

¢ Austria introduced an electronic toll collection system for trucks over 3.5 tonnes
in January 2004, based on DSRC micro wave technology.

e Germany followed suit with a toll system for trucks over 12 tons in January 1,
2005. The German Toll Collect system is based on a technology using satellites;
truck operators may choose to either install on-board units for automated tracking
of movements, or to book their route in advance using the internet or
computerized booking terminals.

Source: wekipidia website: http://en.wikipedia.org/wiki/Toll_roads_in_Europe

Car Scrapping

Several countries within and outside Europe have implemented car scrapping
schemes during the 1990s to increase the rate of renewal of the car fleet and to
improve fuel efficiency and environmental conditions.

Subsidies for Hybrid vehicles

A hybrid vehicle is a vehicle that uses an on-board rechargeable energy
storage system (RESS) and a fuel based power source for vehicle propulsion.
These vehicles use much less fuel than their counterparts and produce less
emissions.
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Subsidies is the most common type of policy for promoting hybrid vehicles.
The subsidy of hybrid vehicles results in an increase in the share of hybrids,
and accordingly fuel economy.

1.3 Policy Processes

Energy Efficiency Strategies

National energy efficiency strategies and action plans are crucial for setting
the roadmap for EE on the national level as well as the sectoral level.
Transportation is one of the main energy consuming sectors in all economies,
and is addressed in all national strategies. In some countries and states, such as
Hawaii, a separate transportation EE strategy is developed.

1.4 Voluntary Agreements

Voluntary agreement programs can be divided into three categories:
1) Programs that are completely voluntary,

2) Programs that use the threat of future regulations or energy/GHG
emissions taxes as a motivation for participation, and
3) Programs that are implemented in conjunction with an existing

energy/GHG emissions tax policy or with strict regulations.

Voluntary agreement between governments and vehicle manufactures has
been adopted by many countries. In 2003, the Government of Australia
reached an agreement with the automotive industry on a voluntary target for
new petrol operated passenger cars by 2010, which represented an 18%
improvement in the fuel efficiency of new vehicles between 2002 and 2010.

In addition, voluntary agreements are also conducted with service providers in
the transport industry. In the USA, a SmartWay Transport initiative has been
adopted. The SmartWay Transport is a voluntary partnership between various
freight industry sectors and the Environment Protection Agency (EPA) that
establishes incentives for applying innovative strategies and technologies to
improve fuel efficiency and reduce emissions.
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1.5

211

2.1

Education and Outreach

Dissemination of information on vehicle specifications and their fuel
efficiency is carried out by different countries. In addition, promotion of eco
driving has also been adopted as a measure of EE in the transport sector.

Promoting ECO Driving in Japan

The Japanese government, as part of its call for increased energy efficiency
in the transport sector, took measures to promote ECO driving, to positively
affect peoples driving habits. Several relevant ministries have joined to form
a meeting body, the Eco-Drive Promotion Liaison Committee, in 2003. The
Liaison Committee formulated the "Eco Drive 10 Advices" and "Soft
Acceleration, e-Start" for a slow start campaign for drivers. In June 2006, the
“Action Plan to Promote Eco-driving” was declared and nationally promoted
and Eco driving training sessions were also actively delivered in cooperation
with the (Energy Conservation Center) ECCJ.

Source: IEA Energy Efficiency Policies and Measures Database
Energy Savings Obligations

Energy savings obligations is a recent and innovative measure in which energy
companies (supplier/retailer or distributor) have a legal obligation to promote
and stimulate investment, which will save energy in their customers’ premises
or households. When this obligation can be met, involving buying or selling of
energy saving credits, this is usually called White Certificates.

In Europe, Six countries are active in setting significant energy savings
obligations on energy companies, these are Belgium (Flanders Region),
France, Italy, UK, Denmark and Brazil. Of the six countries, only Italy and
France have the transport sector included within the scope the agreement™.

Industrial Sector

Regulatory Measures

Minimum Energy Performance Standards (MEPS)

Regulations and standards are mandatory policies applied to improve energy
efficiency typically to particular industrial equipment such as motors and boilers
(being used by a variety of industries) or equipment specific to certain industries
such as electric furnaces and rotary kilns.

Approximately two-thirds of the industrial electricity demand is accounted for by
motor systems, which are widely used across all industrial sectors. Mandatory
minimum efficiency performance standards (MEPS) are implemented worldwide,
to gradually prohibit low-efficiency motors. Countries that have implemented

! Source: WEC, Energy Efficiency Policies around the World: Review and Evaluation, 2008
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minimum energy performance standards (MEPS) at relatively high efficiency
levels, such as Canada and the United States, have market shares for high-
efficiency motors of over 70%, whereas the market share in countries without
them stagnates below 10 or 15%, despite voluntary programs®.

Energy Management Standards

The purpose of an energy management standard is to provide guidance for
industrial facilities to integrate energy efficiency into their management
practices, including fine-tuning production processes and improving the
energy efficiency of industrial systems.

Typical features of an energy management standard include:

. A strategic plan that requires measurement, management, and
documentation for continuous improvement of energy efficiency;
. A cross-divisional management team led by an energy coordinator who

reports directly to management and is responsible for overseeing the
implementation of the strategic plan;

. Policies and procedures to address all aspects of energy purchase, use,
and disposal;

. Projects to demonstrate continuous improvement in energy efficiency;

. Creation of an Energy Manual, a living document that evolves over

time as additional energy saving projects and policies are undertaken
and documented;

. Identification of key performance indicators, unique to the company,
that are tracked to measure progress; and

. Periodic reporting of progress to management, based on these
measurements.

Examples of national energy efficiency standards adopted by different

countries include:

Ireland: Introduced the Energy Management standard, 1S 393 in 2005.

Netherlands: An Energy Management System Specification was developed
in 1998 in cooperation with Bureau Veritas, an 1SO 14001
certification institute

Sweden: Sweden had a voluntary agreement program since 1994, but
only added an energy management standard as a program
requirement in 2003.

United States: Georgia Institute of Technology (Georgia Tech) first developed
a comprehensive energy management standard for industry in
2000 that has served as a model for several subsequent national
standards. The standard was adopted by the American National
Standards Institute (ANSI).

% Source: IEA, Industrial Motor Systems Energy Efficiency: Towards a plan of action, Final version 7
July 2006
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Future 1SO 50001 Standard for Energy Management

The future ISO 50001 standard for energy management was recently approved
as a Draft International Standard (DIS).

ISO 50001 will establish a framework for industrial plants, commercial
facilities or entire organizations to manage energy. Targeting broad
applicability across national economic sectors, it is estimated that the standard
could influence up to 60% of the world’s energy use.

The document is based on the common elements found in all of 1SO’s
management system standards, assuring a high level of compatibility with ISO
9001 (quality management) and ISO 14001 (environmental management). 1SO
50001 will provide the following benefits:

= A framework for integrating energy efficiency into management practices

= Making better use of existing energy-consuming assets

= Benchmarking, measuring, documenting, and reporting energy intensity
improvements and their projected impact on reductions in greenhouse gas
(GHG) emissions

= Transparency and communication on the management of energy resources

= Energy management best practices and good energy management behaviours

= Evaluating and prioritizing the implementation of new energy-efficient
technologies

= A framework for promoting energy efficiency throughout the supply chain

= Energy management improvements in the context of GHG emission
reduction.

Source: 1SO Website http://www.iso.org/iso/pressrelease.htm?refid=Ref1337

Mandatory Audits

Audit schemes are useful ways to inform consumers about the possible actions
to improve energy efficiency. Mandatory audits have been increasing in the
industrial sector. In order to have a proper mandatory audit scheme, quality
auditors as well as energy management staff within an industrial establishment
must exist. This can be assured by the certification of auditors and by the
training of energy managers.
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2.2

Turkey’s Experience

The Ministry of Energy and Natural Resources (MENR) issued a Decree in

November 1995 providing for measures concerning energy management in

industrial plants which consume more than 2000 toe of energy per year. Among the

Decree's provisions are:

- Plants consuming over 2000 toe of energy are required to nominate an Energy
Control Committee and set up an energy management system; smaller plants
should nominate an Energy Manager.

- The managers of these plants must complete energy audits within three years. The
results of the audits must be submitted to the National Energy Conservation
Centre (NECC).

- These plants should take the measures, adapted in co-operation with NECC, to
improve energy efficiency during operations and to take into account this
objective when the plants are expanded or modernised.

- The plants should monitor the results of the measures and report annually to
NECC on the evolution of energy savings for the plant's three main products.
NECC will either organise professional training or give authorisation to
organisations for training at these plants.

Source: IEA Energy Efficiency Policies and Measures Database

Financial Instruments

Investment in energy-efficient industrial equipment and processes is
encouraged through tax and fiscal policies. These policies operate either
through increasing the costs associated with energy use to stimulate energy
efficiency or by reducing the costs associated with energy efficiency
investments. Various forms of these instruments have been tried in numerous
countries over the past decades. In addition, integrated policies that combine a
variety of financial incentives in a national-level energy or GHG emissions
mitigation program are also found in a number of countries. Such integrated
policies are often national-level energy or GHG programs that combine a
number of tax and fiscal policies along with other energy efficiency
mechanisms such as voluntary agreements.

Energy Taxes

Energy or energy-related carbon dioxide (CO,) taxes have been used in a
number of countries to provide an incentive to industry to improve the energy
management at their facilities. This takes place through both behavioural
changes and investments in energy-efficient equipment.

Grants and Subsidies

Beginning in the 1970s, grants or subsidies for investments in energy
efficiency were among the first policy measures to be implemented. These
remain the most widespread fiscal incentives used today. Those providing the
grants or subsidies do not seek a direct financial benefit in the form of return
on investment.

Environics/ERCC October 2011




Development of a System of Energy Intensity Indicators for the Egyptian Economy  Annex Xl1- 11

2.3

2.4

Developing countries with higher risk market environments for investments
may find that direct public funding in the form of grants or subsidies are a
viable option for encouraging investment in energy efficiency®.

Tax Relief

Tax relief for purchase of energy-efficient technologies can be granted through

tax exemptions, tax reductions, and accelerated depreciation. A common

approach is to provide a list of technologies for special tax treatment.

Depending upon the specific program, this tax treatment could be:

1) Accelerated depreciation where purchasers of qualifying equipment
can depreciate the equipment cost more rapidly than standard
equipment,

2) Tax reduction where purchasers can deduct a percentage of the
investment cost associated with the equipment from annual profits, or

3) Tax exemptions where purchasers are exempt from paying custom
taxes on imported energy-efficient equipment.

Policy Processes

Energy Efficiency Strategies

Similar to the transportation sector, a National Energy Efficiency Strategy
addressing the industrial sector and/or an industrial EE strategy are crucial for
setting the roadmap for EE within the industrial sector.

Voluntary Agreements

Agreements to meet specific energy-use or energy efficiency-targets are used
in the industrial sector in many countries around the world. Such agreements
can be viewed as a tool for developing a long-term strategic plan for
increasing industrial energy efficiency. An agreement or target can be
formulated in various ways. Two common methods are based on specified
energy-efficiency (or energy intensity) improvement targets and on absolute
energy use reduction commitments. Either an individual company or an
industrial subsector, as represented by a party such as an industry association,
can enter into such agreements.

¥ Source: UNIDO, Policies for Promoting Industrial Energy Efficiency in Developing Countries and
Transition Economies, 2008.
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2.5

Netherlands — Long-Term Agreements and Energy Benchmarking Covenants

In the Long-Term Agreements (LTAs) in The Netherlands, voluntary agreements
between the Dutch Ministries and industrial sectors consuming more than 1 petajoule
(PJ) per year were established. These agreements support achieving an overall national
energy-efficiency improvement target of a 20% reduction in energy efficiency between
1989 and 2000. The agreements were negotiated between government and industry
associations over a two year period and were signed in 1992. Each industry association
signed an agreement with the Dutch Ministry of Economic Affairs committing that
industry to achieve specific energy efficiency improvements by 2000. In total, 29
agreements were signed involving about1000 industrial companies and representing
about 90% of industrial primary energy consumption in The Netherlands. The average
target was a 20% increase in energy efficiency over 1989 levels by 2000. The LTA
program ended in 2000 with an average improvement in energy efficiency of 22.3%
over the program period.

Source: UNIDO, Palicies for Promoting Industrial Energy Efficiency in Developing Countries
and Transition Economies, Background Paper for the UNIDO Side Event on Sustainable
Industrial Development on 8 May 2007 at the Commission for Sustainable Development
(CSD-15).

Education and Outreach

Information Dissemination and Capacity Building

Raising awareness within the industrial sector on energy efficient equipment
and technologies, as well as energy efficient management practices promotes
EE within the industrial sector. This is achieved by using a number of tools
including developing Energy Efficiency Best Practice guides for different
industrial sectors and disseminating it, conducting trainings for industrial
establishments and carrying out energy audits

Building Technical Capacity for Optimization

United Nations Industrial Development (UNIDO) has worked with a team of
international experts to develop and pilot a training curriculum specifically designed
to build the necessary technical capacity in China.

As a result of the UNIDO China Motor System Energy Conservation Program, 22
engineers were trained on system optimization techniques in Jiangsu and Shanghai
provinces. The trainees were a mix of plant and consulting engineers. Within two
years after completing training, these experts conducted 38 industrial plant
assessments and identified nearly 40 million kWh in energy savings.

Source: UNIDO, Policies for Promoting Industrial Energy Efficiency in Developing Countries
and Transition Economies, Background Paper for the UNIDO Side Event on Sustainable
Industrial Development on 8 May 2007 at the Commission for Sustainable Development
(CSD-15).
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2.6

Recognition Programs

Recognition programs have proven to be effective mechanisms for rewarding
industrial facilities who participate in public programs to encourage more
energy efficient behaviour.

Recognition programs also lead to building greater awareness of the benefits
of industrial energy efficiency among companies that may not yet be active.

Finally, recognition programs create peer pressure within sectors that
encourages more energy efficient practices, as companies receiving awards or
other types of recognition seek to use them for competitive advantage.

Most countries who have instituted industrial energy efficiency programs also
have recognition programs. Thailand offers the Prime Minister’s Industrial
Award, recognizing top-achieving firms that institute a comprehensive energy
management plan and report their results. Australia has an annual ceremony
for their Greenhouse Challenge Plus program awardees, which is held at the
Parliament House and hosted by the Minister for Industry, Tourism and
Resources. Programs in the UK, Ireland, Sweden, Denmark, Korea, and the
Netherlands all have recognition programs associated with their target-setting
agreement programs, in addition to tax incentives, for companies who
document substantial reductions in energy use. Canada, Germany, and
Switzerland also have recognition programs based on energy or GHG
emissions reduction achievements. The US Environmental Protection Agency
offers an ENERGY STAR for Industry award to companies who are in the top
of their sector based on reported energy performance.*

Energy Savings Obligations

The energy savings obligations referred to in section 1.2.6, consider the
Industrial sector one of the main sectors to be included within the scope the
agreement.

* Source: Source: UNIDO, Policies for Promoting Industrial Energy Efficiency in Developing
Countries and Transition Economies, Background Paper for the UNIDO Side Event on Sustainable
Industrial Development on 8 May 2007 at the Commission for Sustainable Development (CSD-15).
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3.

3.1

Commercial Buildings

Regulatory Instruments

Energy Efficiency Building Codes

Energy efficiency standards in building codes set minimum energy
performance standards for all new buildings. Currently, most of the countries
have EE addressed in their building codes, or have a separate code for EE.

In India, an Energy Conservation Building Code (ECBC) was issued in 2006 by the
Bureau of Energy Efficiency. The code provides minimum requirements for the
energy-efficient design and construction of buildings.

The code is mandatory for commercial buildings or building complexes that have a
connected load of 500 kW or greater or a contract demand of 600 kVVA or greater.
The code is also applicable to all buildings with a conditioned floor area of 1,000 m?
(10,000 ft?) or greater.

The provisions of this code apply to:

- Building envelopes, except for unconditioned storage spaces or warehouses,

- Mechanical systems and equipment, including heating, ventilating, and air
conditioning,

- Service hot water heating,

- Interior and exterior lighting, and

- Electrical power and motors

Source: Bureau of Energy Efficiency, the Energy Conservation Building Code (ECBC), 2006.

The IEA energy efficiency policy recommendations to the G8 2007 summit,
stated that the mandatory energy efficiency standards set the minimum energy
performance of new buildings. However, there is also a need to encourage
maximum energy-efficiency performance in new buildings and to ensure that
these buildings are available in the market.

Construction of these high-energy-efficiency performance buildings which use
very low, or even no net energy is technically and commercially feasible. Over
time, these very low energy-consumption “passive energy houses” (PEH) (that
use 65-80% less energy than a standard house) are often, less expensive than
those of traditional design. “Zero energy buildings” (ZEB) are currently more
expensive than traditional buildings, but their costs are dropping over time.
The technology for low energy buildings has been widely available for some
time. However, despite the financial benefits of low running costs and
technical feasibility, PEH and ZEB command a very small (less than 1%)
market presence worldwide®.

Minimum Energy Performance Standards (MEPS) or Standards
Minimum energy performance standards (MEPS) are used to regulate the
energy used by building equipment. MEPS (sometimes referred to as

5 Source: International Energy Agency Energy Efficiency Policy Recommendations To Whom It May
Concern: the G8 2007 Summit, Heiligendamm, June 2007.
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standards) have the greatest impacts on energy efficiency because they affect
all purchasing decisions.

MEPS Worldwide Experiences

Canada has regulated MEPS since 1995 under the Energy Efficiency Act in
order to eliminate shipment of inefficient, energy-using products that are either
imported into Canada, or manufactured in Canada and transported between
provinces for the purpose of sale or lease.

In the U.S., the state of California was a pioneer in the introduction of MEPS.
In order to reduce the growth in electricity use, the California Energy
Commission (CEC) was given unique and strong authority to regulate the
efficiency of appliances sold in the state. It started to adopt appliance
efficiency regulations in 1978, and updated the standards regularly over time,
and expanded the list of covered appliances.

In 1988, California's standards became national standards for the U.S. through
the enactment of the National Appliance Energy Conservation Act (NAECA).

In Brazil, a law was issued in 2001 to stipulte MEPS for three-phase electric
motors and compact fluorescent lamps.

Mandatory Audits
Energy audits, walk-through or detailed energy audits, are essential to promote
a better understanding of the current status of end-use energy efficiency.

Mandatory requirements for energy audits range from an obligation to carry
out audits if a threshold of energy consumption is passed, to mandatory
reporting, mandatory implementation of certain types of measures, to
mandatory standards.

The possible mandatory elements

" Obligation to carry out audits at regular intervals (generally buildings
above certain living space/working area) or when sold or rented out

" Obligation to carry out audits to obtain a building certificate (e.g.
Green Buildings- Label of the EU)

" Obligation to inform about the outcome of audits (e.g. building

certificates)

In Algeria, tertiary sector establishments are obliged by Decree n° 05-495 to
perform mandatory audits. The Algerian mandatory audit program includes
the following features:

" Mandatory Audit

" Mandatory Reporting (data, targets, action plan)
" Mandatory Action Plan
- Mandatory Benchmarking

] Mandatory Energy Manager
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3.2

3.3

. Mandatory Certification of Auditors
Financial Instruments

Energy Taxes

Increasing energy taxes encourages consumers to rationalize their energy use.
In some countries the taxes from these funds accumulate in an Energy Fund,
used to finance energy efficiency projects as well as energy production.

Grants and Loans

Grants and soft loans are provided to residential and commercial buildings
when implementing EE projects. Some programs address specific sub-sectors
of commercial buildings such as schools or government office buildings,
while others address residential and commercial buildings in general.

Sweden Experience
In Sweden, a special investment support for energy efficiency and renewable
energy in public buildings was established in 2005. Funding was made
available for up to 30% of costs for the following types of investments:
- Energy mapping
- Conversion of the heating system to shift from fossil fuels or direct
electric heating systems to renewable energy sources, heat pump or
district heating;
- Attachment to district cooling;
- Installation of an electricity efficient lighting system;
- Installation of electricity efficient ventilation system;
- Installation of equipment for efficient steering, measuring, regulation
and running of engines and heating system;
- Energy efficiency measures concerning heat recycling;
- Energy efficiency measures to decrease the leakage of energy from
buildings; and,
- Installation of solar cells (solar photovoltaic system).

Voluntary Instruments
Energy Star for Buildings

The objectives of the Energy Star for buildings schemes are to provide means
for measuring and benchmarking the energy performance of buildings as well
as to help and encourage buildings to go energy efficient. Buildings are
encouraged to go energy efficient by dangling the carrot of the well-
recognized energy star label. The energy star labelling scheme provides
information to buildings about areas where they need to improve their
performance and thus helps them improve their energy efficiency.

It is a voluntary policy instrument in which buildings opt to obtain the energy
star label that benchmarks its performance compared to similar buildings.
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It uses a 0-100 rating system according to the energy performance of the
building. Buildings scoring 75% or higher are eligible to apply for obtaining
the energy star label. The label accounts for elements like weather variations,
occupancy levels, operation hours and building specific characteristics. The
rating of the building is calculated free of charge using an online software
called portfolio manager. Once a rating of 75% or above has been scored, the
client should have their energy data officially verified by a professional
engineer then an application form for the energy star label, free of charge, is
sent to the American environmental protection agency (U.S EPA). In case a
facility scores less than 75%, the EPA provides guidelines for a strategic
energy management approach that leads to better energy management
practices.

3.4 Tradable Permits
Energy Savings Obligations
There is considerable variation in the end use sectors which are covered by
White Certificates. In practice, most of the activities have been focussed on

residential and commercial

Measures employed to save energy in the residential sector within the scope of
the Energy savings obligations include®:

. Air conditioning units
" Appliances

. Cogeneration

. CFLs

. Condensing Boilers

" Fuel switching

. Glazing

" Heating controls

. Heat pumps

" Insulation

" Low flow showerheads
" Low flow faucets (taps)
. Smart meters

" PV panels

= Solar water heating

® WEC, Energy Efficiency Policies around the World: Review and Evaluation, 2008
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Proposed Short Term Interventions

1. Residential

The average electricity consumption per household has increased by 3% per
annum during the last few years. During the same period, households with
consumption above 350KwH increased from 7 % of total households in
2004/05 to 10 % in 2008/09. With demographic expansion, residential
consumption has increased by an average of 8.5 % per year over the same
period. The average consumption per month has increased from 177 KWh to
just above 200.

Energy efficiency on the short term will be driven by pricing to which
consumers can effectively react through efficiency improvements. Generally,
three levels of improvements could be expected:

. Reduce unnecessary consumption through housekeeping (AC
temperature, turn off lighting, etc.).

o Improve building envelope, which might require better heat insulation,
sealing of openings, natural lighting and ventilation. Some of those will
be easier to undertake in the existing housing stock. However, the
incentive of pricing will apply to new buildings too.

. Use higher efficiency equipment and appliances.

Interventions on the short term are proposed to focus on revised pricing, as it
should stimulate the quest for improvements, revision of the energy
performance standards according to technological development, enforcement
of energy labels and minimum performance for household equipment for local
production and imports.

1) Increase electricity prices for the higher consumption categories
(above 350 KWh) to stimulate energy efficiency.

No increase in prices is proposed for categories lower than 200 KWh,
while the category between 201 and 350 should ultimately pay the full
price (i.e. Long Term Marginal Cost (LTMC) of the service including
depreciation). The increase in price for the higher categories should at
least cover the subsidies for the lower categories, but should mainly be
geared towards stimulation of energy efficiency.
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Objectives

Reduce conspicuous consumption.

Targets

Reduce the rate of increase of Mean consumption per
month per household (meter) to a maximum of 1% per
annum on the short term, to be stabilized on the medium
term and eventually reversed.

Beneficiaries

State Budget in terms of:
¢ reduced investments; and
o reduced net subsidy.

Main Activities

Issue Decree establishing modified

consumption categories.

prices  for

Duration Preparation, 6 months.

Direct Financial | None.

Inputs Technical | None.

Effecton | Support Increase demand for high efficiency equipment, and
other building envelope upgrading.

Activities | Impede None.

Accompanying o Energy performance Labels for household equipment.
Activities e Public awareness campaign.

e Training and certification of energy auditors.
o Enforcement of installing one meter per housing unit.

Participating entities

e Electricity holding company and distribution
companies.

o Electricity Regulator.

e Prime Minister's office.

Main Assumptions

o Elastic Demand for electricity in the higher categories
of consumption.

e Consumption in the lower categories covers essential
functions.

Pre-requisites

Establish demand elasticities at the different consumption
levels.

Measure of
Effectiveness

Distribution of residential electricity consumption in
following years.
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2)

Enforcement of labels for energy performance of major electricity
consuming household equipment

The specifications currently available are those related to washing
machines, air conditioners, water heaters and refrigerators. Those were
issued in 2003 (updated in 2006), 2008, 2007 and 2003 (updated 2006)
respectively by the standardization authority, and the Minister of
Industry Decree imposing labeling on local producers and importers
was issued in 2003.

These will need to be periodically revisited to insure that they are
compatible with best available technology from one side and that
Egyptian producers have the capability to produce the best performing
equipment. A schedule should also be developed to incrementally raise
the floor below which the lowest performing equipment from both
imports and local production are rejected.

In addition, and in order to encourage producers and importers to move
towards higher performance, a tool to provide an incentive/disincentive
could be considered. This could be through a revenue-neutral energy
charge on the lowest but acceptable performing equipment through
which a subsidy to the best performing would be financed. Since the
median performance would be improving, this would trigger a dynamic
system by which a continual improvement could be sustained, and only
constrained by the pace of technological development. This activity
should obviously be undertaken in participation with local producers to
agree on an implementable schedule.
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Objectives Continuous improvement of the average performance of
household equipment available in the market.
Targets Energy performance of equipment on the local market is

synchronized with Best Available Technology in a
specified number of years.

Beneficiaries

e Local producers of high performing equipment, as
they could get a larger share of the market.
e Consumers, avoiding paying excessive energy bills.

Main Activities

¢ Revisit Egyptian standards.

e Issue revised Standards, if needed, specifying
periodical revision periods.

o Enforce labelling.

e Establish a cross subsidizing revenue neutral system.

Duration 6 months after which labels are enforced.
6 months after which cross subsidy system is initiated.
Inputs Financial | None, all activities are already undertaken by existing

entities including testing facilities in NREA.

Technical

e Establishing a charging and subsidy system.

e Continuous surveys on equipment performance in the
local market.

e Continuous follow up on developments of Best
Available Technologies of equipment energy
performance in the world market.

Effect on | Support
other
Activities

o Highlight consumer responsibility concerning energy
bills.

o Increase the pace of local assimilation of energy
efficiency technological developments.

o Dampening effect of higher electricity prices.

Impede

The intervention holds the risk of increased imports if
standards are too challenging for local producers.

Accompanying
Activities

o Consumer awareness.

Participating entities

Standardization Authority.

Ministry of Industry.

Local Household Equipment producers.
Consumer protection authority.

Main Assumptions

Local producers, mostly producing under license, are
able to improve the performance of their equipment.
e The local supply market is competitive to allow
energy efficiency benefits to flow to consumers.

Pre-requisites

None.

Measure of
Effectiveness

Average and distribution of energy performance of
household equipment available in the market.

Environics/ERCC

October 2011




Development of a System of Energy Intensity Indicators for the Egyptian Economy  Annex XII1-5

3) Voluntary Replacement of Selected Household Equipment

The previous intervention does not address the existing stock of
household equipment, which by any measure will compose a large
share of consumption for a long time to come, until this stock is
replaced by more energy efficient equipment. Article 55 of the draft
Electricity Law stipulates that policies should be set for the
replacement of energy inefficient appliances.

The replacement of this stock could be expedited through an incentive
scheme to replace the most underperforming equipment. This will
include for example the replacement of electric water heaters with
natural gas or solar water heaters, which is estimated to reduce primary
energy consumption for water heating by 70 % and 100% respectively.
It could also include the replacement of older, and less efficient,
equipment with a focus on air conditioners, as electric energy
consumption in air conditioners is substantial relative to the total
electric energy consumption in the residential sector in summer. Air
conditioners are also identified as one of the main causes of the
summer peak demand.

It is, however, proposed to focus on water heaters as a first phase, as
the benefits are more obvious. The incentive could be easily related to
the size of saving, i.e. the solar heaters should have a higher incentive
as a percentage of their costs. In order to expedite replacement, the
incentive might be considered to be higher in the first years of its
operation.

The current prices of electric and gas water heaters in the local market
are comparable (in the range of LE 500 to 1000), and therefore the
initial decision given the energy efficiency of the latter should be
straightforward. The replacement however, especially given the
additional costs of internal gas connection, is more uncertain. It is
proposed that internal connections for replacement be supported by the
Ministry of Electricity or Petroleum, being beneficiaries of the scheme.
Solar water heaters, however, are about 5-10 times as expensive, but
have the advantage of almost no operation costs. Costs of solar heaters
are also expected to be reduced with the growth of the market.
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Objectives Improve the energy performance of existing household
equipment.
Targets Replace all electric water heaters in areas connected to the

natural gas network in 5 years.

Beneficiaries

e Local producers of gas water heaters.

e Boosting the market for solar water heaters.

e Consumers, avoiding paying excessive energy bills.

e Ministry of electricity, saving additional costs for
electricity generation.

e Ministry of Petroleum, saving subsidized fuel
provided to electricity generation and in case of gas
heaters extending sales in areas for which major
connections are already available.

Main Activities

e Establish Fund.
e Publicize Fund through public media as well as
producers and installers of substitute water heaters.

Duration

5 years from fund operation, which could be extended if
other equipment is included.

Inputs Financial

Support fund of LE 50 Million, assuming 100,000 gas
heaters @ LE 200 support/piece, and 10,000 solar heaters
@ LE 3,000 support/piece.

Technical

Gas distribution companies for internal connections.

Effect on
other
Activities

Support

e Transition to renewable energy.

¢ Incentive to producers to move to higher performing
equipment.

o Dampening effect of higher electricity prices.

Impede

Demand on electric water heaters, which could have a
substantial effect on their local producers.

Accompanying
Activities

e Technical specifications of solar water heaters.

Participating entities

Ministry of electricity.
Ministry of Petroleum.
Local producers.
Standardization Authority.

Main Assumptions

The reduced energy bill does not provide enough
incentive to incite replacement of electric water heaters,
and other incentives will be needed.

Pre-requisites

Insure that local production meets stimulated demand.

Measure of
Effectiveness

Number of heaters replaced through the scheme, and
resulting energy savings.
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2. Industry

1) Differential Pricing based on specific Energy consumption

This approach integrates the need to increase industrial activities, and
thus production, with the lowest possible consumption of energy. It
penalizes underperformers through charging a higher price for their
misuse of energy as a societal resource. It is based on the fact that
energy efficiency of producers of the same product varies based on
their process control, technology used and energy management in
general. The approach should obviously be related to homogeneous
products’ and therefore will be sector-based. Differential pricing based
on local benchmarks (e.g. average specific consumption per ton of
product), is expected to trigger a dynamic system in which this local
benchmark will constantly move downwards.

Although the proposed system could theoretically be applied to all
industrial sectors or sub-sectors, its need for monitoring and follow-up
would suggest that there is a practical limit to its application, related to
the number of facilities composing the sector. Moreover, the benefits
of its application will obviously be higher in energy intensive sectors.
It is therefore proposed that the system be applied, in a first phase, on a
limited number of energy intensive sectors representing a high share of
energy use by industry. Moreover, the number of facilities in each of
these sectors should be limited but large enough to have a variation in
energy efficiency upon which the system is based. According to these
criteria, the sectors proposed are Cement, Iron & Steel and Fertilizers.

In order to clearly focus on the ultimate objective of decreasing
consumption of depletable primary energy, it is proposed that
accounting for energy consumption does not include self generated
renewable energy.

! More accurately homogeneous services provided by the use of the product but this might be too
complex for short term implementation.
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Objectives Decrease consumption of depletable primary energy in
local industrial production of energy intensive products.
Targets Energy Intensity of energy intensive local industrial

production deviation from BAT does nor exceed a certain
percentage in a specified number of years.

Beneficiaries

The higher performers in each sector will afford lower
prices, or higher profits, for their operations.

Main Activities

o Establish local benchmarks for the selected sectors.

e ldentify energy efficiency opportunities in these
sectors.

e Set pricing schedule to stimulate implementation.

o |ssue Decree establishing modified prices.

Duration 12 months to initiate the system.
Inputs Financial | e Preparatory Studies.

e System operation, including monitoring and follow-up
will not entail additional costs over those of an
operational indicator system.

Technical Accounting System could be demanding.

e The target sectors are not expected to require
substantial technical support to implement energy
efficiency interventions.

Effect on | Support e Attract better performing technologies and green field
other investments.
Activities e Boost the market for renewable energies.

o Encourage more effective use of energy, including
opportunities for CHP.

e Limit over-investment in these sectors through
decreasing export advantage based on cheap energy
prices.

Impede e Could have negative impact on FDI, if attracted by
cheap energy prices.

o Could have a negative impact of the demanding sectors
(construction and agriculture) if costs are passed on to
the consumers.

Accompanying
Activities

Promote sector

industries.

specific EE opportunities among

Participating entities

e Ministry of Industry.
Industrial associations.
Energy Suppliers (electricity, gas and fuel).

Main Assumptions

The legality of charging differential pricing is secured.

Pre-requisites

The market for the relevant products is competitive
enough so that additional costs are not passed on to the
consumers.

Measure of
Effectiveness

Decreasing local average of specific energy consumption
per ton of product in the target industries.
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2) Public Recognition Program

An excellence award for non-energy intensive industries is based on
their superior performance within a specific sector concerning the
energy intensity of their production®. The yearly award is based on
voluntary submission of the eligible facility of a documentation file for
consideration, and an ultimate verification audit, and assessment.

The recently initiated Industrial Energy Efficiency (IEE) project
funded by GEF/UNIDO, and implemented by MTI and EEAA in
cooperation with MOEE and Ministry of Investment, plans on
developing a national recognition program for facilities that implement
an energy management plan, along with preferred access to technical
and financial assistance.

The excellence award differs from the planned IEE program in that it
comprises mainly a comparison of energy intensity on a sectoral level
rather than among all facilities as per the IEE program. However, areas
of cooperation among the two schemes have to be identified to avoid
replication.

2 To keep it simple in a first phase, but could become of their products at a later stage, as this will
involve a number of factors outside the facility fence.

Environics/ERCC October 2011



Development of a System of Energy Intensity Indicators for the Egyptian Economy Annex XI11- 10

Objectives Promoting energy efficiency through intra-sectoral
awareness and competition.
Targets Decrease of specific energy consumption within each of

the selected sectors by a specific percentage over a
specified period.

Beneficiaries

Industries implementing energy efficiency interventions.
The wider group of industries gaining awareness on actual
implemented interventions (Demonstration effects).

Main Activities

Detailed design for Competition Framework.
Secure contributions for the yearly awards could be raised
from environmentally conscious organizations.

Duration 6 months of preparation for continuous implementation

Inputs Financial | ¢ The yearly value of the award is estimated as LE 3
Millions, @ 300,000 for 3 awards targeting 10 selected
sectors. The award could be in kind, as support to
additional investments in energy efficiency.

e Additional funds should be available for design and
accompanying activities (assumed to be LE 0.5 million
per year).

Technical | Technical support for the award selection committee.
Effect on | Support o Information Collection on industrial performance,
other through the program, will help in local benchmarking
Activities of a number of industries.

e Awareness of energy efficiency opportunities.

Impede None.
Accompanying e Public Information Campaign.
Activities e Awareness related to energy efficiency opportunities

in the target sectors.

Participating entities

Industrial Associations.
Individual industries.
Funding entities.

Main Assumptions

Enterprises will value the image created by the award
more than the financial value associated with it.

e A reasonable group of industries will be interested in
competing for the award from each target sector.

Pre-requisites

None.

Measure of
Effectiveness

Number of applicants,
performance.

average and best of class
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3)

Replacement of Inefficient Industrial Equipment

In order to improve the energy performance of industries, some of the
equipment will need to be replaced by equipment of Dbetter
performance. Most of these interventions will be industry specific and
will be driven by other tools such as pricing and benchmarking.
However, some equipment, such as motors and boilers, might exist in
various industries irrespective of their specific nature, and could
therefore be regulated. Energy efficiency standards of motors are
already issued by the Standardization Authority (6791/2008), and those
of boilers are currently being developed. However, these standards
regulate equipment in the market. Given the substantial stock in
industry, their impact on the total consumption of energy by industry
will be limited.

Ultimately, inefficient equipment will be replaced. However, given the
time this process might take, there is a need to expedite it. This is
proposed to be through a mix of obligatory and voluntary tools,
depending on the efficiency and capacity of the existing equipment, as
well as the number of equipment currently in operation in each
category. Focus will be on the design, rather than operating efficiency.
All required information would be available in the licensing records of
this equipment.

Replacement, within a specified time period, is proposed to be
obligatory for equipment below the efficiency set by the relevant
standard by a large factor and above a certain capacity (both to be
specified). This is the equipment which replacement will have the
highest impact on energy efficiency, and for which it is expected that
economic pricing of energy will provide a sufficient incentive for
replacement. Obligatory replacement in this case will only formalize
the need for replacement and does not impose any additional costs on
industry.

At the other extreme, the energy saving gains will be minimal for a
piece of equipment smaller than a specific capacity and deviates form
the standard by a small factor. The cut off point for this category
should be specified taking into account the number of this equipment
currently operative in industry. The replacement of this category of
equipment is not addressed by the proposed tools, and is left to the
industry's discretion.

In the middle range lies the equipment which replacement is not
stimulated by economic energy prices, and accordingly is not justified
from the specific facility’s view point, but could given the number of
equipment have an important absolute reduction of energy
consumption by industry. For this last category, soft financing should
be designed to bridge the gap between the financial benefits to the
facility and the economic benefit to society.
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Objectives Improve the energy performance of existing industrial
equipment.
Targets Replace all electric motors and boilers above a certain

capacity, and below a specified performance standard, in 5
years.

Beneficiaries

o Local producers of high performance equipment.

e Industries, avoiding paying excessive energy bills.

e Ministry of electricity, saving additional costs for
electricity generation.

e Ministry of Petroleum, saving part of the subsidized fuel
provided to electricity generation and to industries for
steam production.

Main Activities

o Establish Categories of equipment, based on a techno-
economic study of different pricing levels.

o Issue decree for obligatory replacement

o Establish Fund (or agree inclusion in existing funds).

e Publicize Fund through public media, industrial
associations as well as producers and installers of
substitute equipment.

Duration 5 years from fund operation, this could be extended if
other equipment is included.

Inputs Financial | Support fund of LE 100 Million, assuming investment
needs of LE 500 Million and fund supporting 20% of
investments.

Technical | None.

Effect on | Support | Acceptability of revised energy prices.

other Impede None.

Activities

Participating entities

o Ministry of electricity.
o Ministry of Petroleum.
e Local producers.

e Industrial associations.

Main Assumptions

The equipment license records will give reasonable
indication on its efficiency.

Pre-requisites

Insure that local capacity of production, and services,
meets stimulated demand.

Measure of
Effectiveness

Periodic assessment of number of replaced equipment
through the scheme, and resulting energy savings.
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4)

Boost Combined Heat and Power Generation

Waste heat is a potential resource. Combined Heat and Power (CHP) is
a feasible approach to maximizing output with the same energy inputs.
Revised energy prices should stimulate industry interest in this
approach. If heat and power will be used within the same facility, there
will be no need for further interventions. However, the demand on
Heat and Electric Power are not always compatible within a specific
facility.

Connecting the generated electricity to the public grid is a typical
solution to this discrepancy. Precedents in Egypt exist, but the prices at
which electricity is sold to the grid are minimal, and were based on
commercial negotiations between the sole buyer and the generator.
Benefits to the buyer were seen as limited to savings in fuel costs, and
the specific generators valued the advantage of steady operation of
their equipment. The framework of this agreement is clearly not
conducive for other industrial facilities to follow suit.

The Draft Electricity Law addresses this issue through insuring a fair
price for the generator. However, if the law is not issued soon, this
potential of energy savings is left untapped. In such case, it is proposed
that the Electricity Holding Company, in cooperation with the
Electricity Regulatory Agency (ERA), takes the initiative through
proposing a feed in tariff based on economic, rather than financial,
prices to suppliers, which might take into account the time of supply
thus helping in meeting the peak demand. ERA has previously studied
a feed in tariff for wind energy suppliers, and accordingly can study a
similar feed in tariff for CHP based on similar methodology.

The legal and administrative infrastructure for licensing generators and
sales contract developed by the ERA is already available and is
adequate, with potential minor adjustments, for the case when the
buyer is the national distribution or transmission companies. In order
to ease the establishment of the system, it is proposed to limit the
suppliers to those below a power capacity of 50 MW as stipulated by
the draft electricity Law, in a first phase to be incrementally expanded
to higher power capacities.
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Objectives

Maximize returns from energy resources.

Targets

Increase distributed generation of electricity to a specified
percentage of industry potential within a number of years.

Beneficiaries

o Industries, as it provides a more effective use of their
energy resources.

o Electricity companies, as they save operation costs and
at a certain level of contribution could avoid investment
costs.

e Ministry of Petroleum, as it saves on subsidized fuel
provided for electricity generation.

Main Activities

Establish economic price, and general conditions, to be
proposed to suppliers.

Duration

Continuous, after 6 months of preparation.

Inputs Financial

None, except for preparatory studies.

Technical

e Management of grid with multiple smaller inputs of
electricity generated.

o Metering of input, potentially in time.

e Accounting system.

Effect on | Support

Higher consideration for energy value in industries.

other Impede None.
Activities

Accompanying None.
Activities

Participating entities

o Electricity Holding Company.
o Electricity Regulatory agency.
o Industries with potential for CHP.

Main Assumptions

The economic price suggested by the Electricity network
exceeds the cost of generation by a substantial number of
industries.

Pre-requisites

Availability of suppliers for CHP equipment and
technologies.

Measure of
Effectiveness

Electricity provided to the grid through CHP.
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5)

Trade Conditions

In order to extend the life of local energy resources, export of energy
intensive products will need to be controlled. Economic pricing of
energy resources will surely have its impacts in decreasing the cost
advantage these products currently have. In addition, it is proposed that
export fees be raised to reflect the societal value of primary energy
embodied in the product, exclusive of self generated renewable energy.
This, however, needs to be sensitive to the nature of the industry. For
example, the establishment of petro-chemical industries is known to
have a much higher value added for natural gas compared to its use as
a source of energy. Economies of scale for such industries might rely
on the potential export market, in addition to local demand.

Objectives Limiting the growth of energy intensive industries.

Targets In 5 years, production of selected energy intensive

products is limited to meeting local demand.

Beneficiaries o Higher share of investments flowing to non-energy

intensive industries.

o The general population through reduced
unemployment, as these industries are typically labour
intensive.

Main Activities e Economic study to identify export fees for each of the

selected product, and adjusting it accordingly.
o Market surveys to identify local market demand for each
of the selected products.

Duration Continuous, after 6 month of preparation.

Inputs

Financial None.

Technical | None.

Effect on | Support Employment needs of the population.

other Impede o Growth of energy intensive sectors in Egypt.

Activities « FDI flowing to energy intensive sectors.

Accompanying Promotion of labor intensive industries to potential
Activities investors.

Participating entities | e Ministry of Trade and Industry.

o Ministry of Investment.
e Industrial associations.

Main Assumptions The economic return of exporting energy intensive

products is lower than the value of embodied energy and
alternative investment opportunities.

Pre-requisites None.
Measure of Production rates and exports of products in selected energy
Effectiveness intensive industries, in a given year.
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3.

Commercial

1)

Time of Operation

Commercial activities in Egypt, especially in the larger urban areas,
operate until well after midnight. The whole schedule has been shifted
in the day so that opening time is seldom before noon. Summer heat,
extended working hours of shoppers and the lack of other family
entertainment opportunities have caused this shift in the shopping time.
However, this aberration entails high energy costs, and its correction
will help manage the peak demand for electricity in the summer
months.

As per EEHC annual data, the electricity peak load period is from 8-10
pm in summer. Closure of commercial activities during this period will
reduce demand for electricity. The proposed shift in the working hours
of commercial activities (e.g. 9:00 or 10:00am to 8:00 or 9:00pm) will
reduce the energy consumption as working hours will decrease (given
that currently some shops open for more than 12 hours per day). In
addition, energy reduction will result from operating fewer hours in the
evening, where relatively more lighting is needed.

This intervention could have an impact on commercial activities as
well as the community. Accordingly, studies on its impact on
commercial activities and the social acceptance will be conducted prior
to implementing it.
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Objectives Reduction of electricity consumption for lighting in
commercial shops.
Targets ¢ Reduction of energy consumption in commercial shops,

leading to an increase in energy efficiency.

¢ Reduction of electricity consumption in peak load
period to reach the average electricity consumption
throughout the day.

Beneficiaries

Employees of sales outlets will have more human working
hours.

Main Activities

Issue Decree shifting working hours of commercial
activities to (9:00 or 10:00 am to 8:00 or 9:00pm).

Duration 6 months to preparation.
Inputs Financial | None.
Technical | None.
Effect Support o Dampening effect of rising electricity prices.
on qthe_r Impede o Could decrease sales as a result of decreasing shopping
Activities hours.
Accompanying e Manage shopping areas (e.g. down town Cairo) so that
Activities pedestrian based entertainment (can be as simple as

sales points of refreshments) could extend beyond
working hours.

Participating entities

Commercial Chambers.

Main Assumptions

The closure of formal commercial activities will not
impact their turnover resulting from proliferation of
informal activities, or shift to suburban malls.

Pre-requisites

¢ Investigating the impact of this intervention on the
commercial activity.

o Studying the social acceptance of this intervention by
shop owners and workers and the community.

o Impact of the intervention on traffic complexity. Traffic
is expected to increase in the period after working hours
and before shops closure, and decrease after shops
closure.

o Enforce the closure of commercial activities of street
vendors, in the designated areas.

o Consider a consistent arrangement for commercial
malls.

Measure of
Effectiveness

Electric energy consumption in shops in the following
year.
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2)

Maximum Light Intensity in Shops

The trend of extensive lights in retail shops is sustained through
competition between shops to attract customers. It is likely that shop
owners feel compelled not to look dimmer than adjacent shops, and are
aware of the costs this entails, witness their use of low consumption
lighting. However, extensive lighting of these fixtures contradicts the
raison d'étre of the fixtures, as energy saving devices as energy saved
is consumed in extensive lighting. The return to normal lighting
intensities will not only contribute to the management of peak demand,
but will also address visual pollution. This will, however, require
setting maximum lighting standards in contrast with existing standards
focused on minimum lighting intensities (based on an interest in work
environment).

Objectives Decrease peak demand for electricity.

Targets Decrease light intensity by a specified percentage in a

year.

Beneficiaries e Shop owners, saving energy.

o Shoppers, avoiding extensive lighting.

Main Activities e Establish maximum standards for light intensity.

o Issue Executive Regulation ( could be through the
environmental law as pollution, or through governors'
executive orders).

Duration 6 months to establish maximum light intensity standards

and reach implementation agreement.

Inputs

Financial | Equipment and training for light intensity inspection.

Technical | Measurement equipment of light intensity.

Effect on | Support Dampening effect of rising energy prices.

Effectiveness

other Impede None.
Activities
Accompanying Increase awareness of the costs of extensive lighting.
Activities
Participating entities e Commercial Chambers.
e Environmental Affairs Agency.
e Governorate inspectors.
Main Assumptions Shop owners would not mind reducing lighting, but only if
done collectively.
Pre-requisites None.
Measure of Compliance with regulations.
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3)

Time Sensitive Pricing for Electricity Consumption

Revisiting the pricing schedule of electricity in commercial
establishments will help reduce the unmet electricity demand in the
peak hours of the summer season which resulted in repeated blackouts
during the summer of 2010. However, a more direct tool addressing
the time of use would be differentiated pricing according to the time of
use.

Time sensitive pricing has been introduced in the industrial sector, as
per Prime Minister Decree 2130/2010, where energy intensive
industries will be charged 50% above electricity tariffs in peak hours
(4 hours to be identified by the Ministry of Electricity and Energy).

In the commercial sector, time sensitive pricing will have an impact on
shifting non-peak related activities to other times of the day, as well as
conducting activities more efficiently during this period to reduce the
consumption.

Time sensitive pricing will require special remotely readable meters,
with associated costs of acquisition and installation. Since the
efficiency return from this intervention is obviously smaller in the
lower consumption categories, its application is proposed to be on high
consumption commercial consumers only, starting with consumers
above 1000KhW or consumers with installed electric capacity above
500KW. Based on the outputs of this first phase, the decision should be
taken concerning its extension to households in the next consumption
category.
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Objectives Delay investments in capacity needed to address peak
demand.
Targets Reduce commercial peak demand, and sustain it, to a

specified percentage of the average daily demand in the
summer months.

Beneficiaries

e State budget in terms of reduced demand for additional
generation investments to meet the peak demand.

e The general population, and economic entities, in terms
of suffering less frequent blackouts and/or of a shorter
duration.

e Shop owners, saving energy.

Main Activities

e Confirm geographic distribution of upper categories of
commercial consumption (expected to be mainly
concentrated in Greater Cairo).

e Confirm the legality of charging different consumers
according to different schemes.

¢ Identification of potential suppliers of meters.

e Training for installation and technical service
personnel.

e Setting up accounting system and training.

e Issue Decree establishing modified prices after a
specified period.

e Installation of meters.

Duration

A total of 2.5 years.

Pre-decree, 6 months.

Installation of meters, 12 months @ 150 meters/day.

Run system for 12 months without additional payments to
increase awareness of mitigating intervention.

Inputs Financial

e Costs of meters and installation (LE 500 -1000/piece);

e Costs of system establishment in the relevant
distribution companies; and

e Training for technical support and service.

Technical

e Technical services for the modified meters.
e System establishment in the distribution companies.

Effect on | Support
other
Activities

e Increase demand for high efficiency equipment, and
building envelope upgrading.
e Increase demand on auditing services.

Impede

None.

Accompanying
Activities

e Training and certification of energy auditors.

Participating entities

e Electricity holding company and relevant distribution
companies.

o Electricity Regulator.

e Prime Minister's office.

Main Assumptions

e Elastic Demand for electricity in the higher categories
of consumption at peak hours.

e The intervention could be formalized at a level of
regulation lower than a law.

Pre-requisites

Establish demand elasticities at the different consumption
levels and of different uses.

Measure of
Effectiveness

Degree of reduction of peak above average demand in the
following years.
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4, Transportation

Fuel Efficiency Standards

Currently in Egypt taxes and duties are applied on vehicles based on engine
displacement, which has an indirect impact on fuel efficiency. However, a
more direct control measure of fuel efficiency is applying taxes based on
average fuel consumption as per the vehicle design standards. This would apply on
annual licensing fees, the local development tax applied on importing cars, as
well as the sales tax. These taxes and fees will increase with the increase in the
average fuel consumption (littkm) of the wvehicle. These taxes will apply on
passenger vehicles in the first phase and then could be extended to include
other types of vehicles, trucks, buses, etc.

Objectives Increasing fuel efficiency of passenger vehicles fleet.

Targets Reduce the average fuel consumption of the fleet by a
specified % per annum on the short term, to be stabilized
on the medium term and eventually reduced.

Beneficiaries e Vehicle owners, saving fuel.
e Ministry of petroleum, saving on subsidized fuel.
o Fuel Efficient car manufactures/importers.

Main Activities e Aneconomic study to set the new fees and taxes.

e Reviewing the licensing system to incorporate the
average fuel consumption.

e Issuing a decree with new taxes and fees.

Duration Continuous, 6 months for preparation.

Inputs Financial | None.

Technical | None.

Effect on | Support | Encourages replacement of old fuel inefficient vehicles.

other Impede Decrease demand on inefficient locally manufactured
Activities vehicles.

Accompanying None.

Activities

Participating entities |e  Ministry of Interior.
e  Ministry of Finance.
e Local Manufactures.

Main Assumptions Local manufactures will be shifting to fuel efficient
vehicles.

Pre-requisites Public awareness on the specifications of different types of
vehicles.

Measure of Average fuel consumption of passenger vehicles fleet.

Effectiveness

Environics/ERCC October 2011



Development of a System of Energy Intensity Indicators for the Egyptian Economy  Annex XI11- 22

5. Hotels
1) Maximum Light Intensity and Minimum Temperature

Hotels, especially five stars hotels, have extensive lighting as well as
high air conditioning (low temperature) in communal areas within the
hotels, such as the lobby, conference rooms, restaurants, etc. Setting
maximum light intensity standards as well as minimum temperatures
for different places within the hotel will control excessive wasted
energy within the hotel.

Objectives Reducing electricity consumption in hotels.

Targets Reducing electricity consumption per m2 or room in hotels
by a specified percentage in one year.

Beneficiaries Hotel owner, saving in electricity.
Hotel clients, avoid extensive lighting and cooling.

Main Activities e Establish maximum standards for light intensity and

minimum standards for cooling.
e Issue regulations stipulating these limits.

Duration 6 months to develop the standards and reach an
implementation agreement.
Inputs Financial | Light intensity and temperature measuring equipment.

Technical | Training of inspectors.

Effect Support Dampening effect of rising electricity prices.

onother | Impede None.

Activities

Accompanying Increase awareness on the costs of extensive lighting and
activities cooling.

Participating entities | e  Tourism chambers.
e Inspectors.

Main Assumptions Energy conservation is a priority issue for hotel
implementing environmental management
guidelines/standards.

Pre-requisites None.

Measure of Compliance with regulations.

Effectiveness
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2) Time Sensitive Pricing for Electricity Consumption

Similar to the intervention proposed for the commercial sector,
revisiting the pricing schedule of electricity for hotels will help reduce
the unmet electricity demand in peak hours, and reduce electricity
consumption in Hotels.

It is proposed to apply this scheme on hotels with a capacity above 500
KW. As per the data obtained from UNDP/GEF Energy Efficiency
Improvement & Greenhouse Gas Reduction project, these hotels are
expected to be about 500 Hotel.

This intervention can be applied in the residential sector. However,
logistically, applying this intervention in Hotels, and in the commercial
sector and in industrial sectors will be less complex than in the
residential sector. On comparing the impact of electricity reduction per
unit (housing unit or Hotel), it will be substantially higher in Hotels.
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Objectives Delay investments in capacity needed to address peak
demand.
Targets Reduce peak demand in the hotel sector, and sustain it, to a

specified percentage of the average daily demand in
summer months.

Beneficiaries e State budget in terms of reduced demand for additional
generation investments to meet the peak demand.

o The general population, and economic entities, in terms
of suffering less frequent blackouts and/or of a shorter
duration.

Main Activities e ldentify the upper categories of Hotels to which this
intervention will be applied.

e Confirm geographic distribution of upper categories of
Hotels.

e Confirm the legality of charging different consumers

according to different schemes.

Identification of potential suppliers of meters.

Training for installation and technical service personnel.

Setting up accounting system and training.

Issue Decree establishing modified prices after a

specified period.

e Installation of meters.

Duration A total of 1.5 years.

Pre-decree, 6 months.

Installation of meters and running system for 12 months
without additional payments to increase awareness of
mitigating intervention.

Inputs Financial | ¢ Costs of meters and installation is LE 50,000
(1000@piece for 500 meters);

e Costs of system establishment in the relevant
distribution companies; and

e Training for technical support and service.

Technical | ¢ Technical services for the modified meters.
e System establishment in the distribution companies.

Effect Support | e Increase demand for high efficiency equipment, and

on other building.
Activities e Increase demand on auditing services.
Impede None.
Accompanying e Training and certification of energy auditors.
activities
Participating entities | e Electricity holding company and relevant distribution
companies.

o Electricity Regulator.
e Prime Minister's office.
e Ministry of Tourism.

Main Assumptions o Elastic Demand for electricity in the higher categories
of consumption at peak hours.

e The intervention could be formalized at a level of
regulation lower than a law.

Pre-requisites Establish demand elasticities at the different consumption
levels and of different uses.

Measure of Degree of reduction of peak above average demand in the

Effectiveness following years.
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