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Objectives

The construction of an independent Palestinian state
requires some sort of independence in the Palestinian
energy sector.

This study consists of two parts:

> First: it sheds light on the current situation of the
electrical sector in the Palestinian Territories (PT).

> Second: It tries to construct a framework to estimate the
recovery period after shock (ini particular, war events)
and the investment needs. This will be an adequate tool
for optimal management of the electrical sectors
suffering from fragility and vulnerability caused by
politicall shocks.
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Methodology

> Our approach for exploring the Palestinian
electrical sector consists of an historical
retrospective study with a limited series data.

> We made comparisons between the PT and the
other countries in the region in order to highlight
the electricity consumption gap.

> Finally, we used an econometrical ana
mathematical model for the analyses of the
relationship between electricity consumption and
economic growth; and for recovery period
calculation
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Introduction

Palestinian economy

> GDP = $4 Billion
(1999)

> 30% of the labour
force work in
services,

compared to 15%
in industry

> High vulnerability

to political shocks.
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GDP/capita (PIB/tete)

> GDP/capita =
$S1400 (1999)

> Versus nearly
S18
000/capita in
Israel (10 times
more).

> And = S1700 in
Jordan.
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Sources: PCBS, statistical abstract of Palestine no. "4", November, 2003 .
www.pcbs.gov.ps. Central Bureau of Statistics of Israel. Statistical Abstract of Israel
2004. USA census depat. hitp://www.census.gov/, Dpt of commerce US,
http://www.bea.gov/ , World Bank hitp://devdata.worldbank.org/. Middle east
dierctor http://www.middleeastdirectory.com/.




Major problems

> As a result of several years of Israeli military
occupation of the PT, the Palestinian economy
suffers from major distortions and
underdevelopment (e.g. dependence upon one
single trade partner, disappearance of small industries).

> During the Israeli occupation period, the
infrastructures of the West Bank and Gaza

Strip were largely neglected by Israeli
Authorities.
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Current situation

The current situation has impeded any real growth on the
energy front and created chronic energy problems:

There is a high unit price of energy.

Renewable energy has not reached a satisfactory level
of utilisation and environmental pollution from

conventional resources Is potentially threatening.

The Israel Electric Company (IEC) controls the supply
of conventional energy (electricity and petroleum
products);

- Unrealistic price control.
- Energy shortages.

- Energy crises.
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Palestinian electrical sector
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Introduction

The electrical sector is characterised by relatively low
electricity consumption.

In the West Bank electricity consumption was estimated
at 890 GWh/year, with an average consumption of 496
kWh per capita, while in the Gaza Strip it was 47.91
GWh/year (PEC, 1995¢), which is considered to be the
lowest in the region.

The Palestinian electrical sector suffers from many
problems, such as:

- High transmission losses.

- High electric prices per kWh (between $0.1-0.5 per
KWh).
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Electricity production and supply

> Electricity supply in
the PT was = 700
kWh/person
§2000), most come
rom the IEC.

Versus =~ 7000
kWh/person in
Israel (10 times as
superior).

And 1300
kWh/person in
Jordan (twice the

consumption of the
PT)
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Electric production (supply)/habitant kwh/person/year

Palestinian ~ Israel Jordan Lebanon Syria Egypt USA

Territories

source: Eearth Trends http://earthtrends.wri.org/ and National Master
http://www.nationmaster.com/, energy statistics. Solar med net
http://www.solarmed.net/profile_palestinian.htm, ministry of energy and mineral
resources, general indicators,

http://www.memt. gov.jo/estatics/general%20inidcators. 2. htm, Energy Information
Administration, hitp://www.eia.doe.gov/emeu/cabs/cgypt.html, World Energy;
http://swww.worldenergy. otg/wec-

geis/publications/teports/curtent cls/CISELEC.asp
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Israeli energy policy in the Palestinian

Territories

Service priority given to the Israeli customer,
resulting in a low voltage at the end of feeder
lines.

IEC supply a limited amount of elecirical
energy to the Palestinian Territories. To
increase electricity supply, Palestinian
municipalities have to pay exira fees.

Generation and transmission costs are very
high. Whereas eleciricity would be less
expensive through a national production or
importation from a third party.
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Electricity consumption

For the PT: ~ 600

kWh/capita

consu mpﬁon IoweSf in Electric consumption/habitant kwh/person/year: 1999
the region)- 2000.

Vs =~ 6,400 kWh/capita

for) Israel (11 times that of

PT).

And = 1,200 kWh/capita

for Jordan (twice as

superior).

Explqnqiions for Iow Palestinian  Israel Jordan Lebanon Syria Egypt
consumption include: Territories

1.Insufficient capacity of

power Sourc es. Sources: PCBS, PCBS, statistical abstract of Palestine no. "4", November, 2003. Ramallah -
Palestine. 1997 is the base year in US$ million. Data are for 2000. Eearth Trend

2. H ig h priC es Of http://earthtrends.wri.org/, Energy statistics.
electricity.

3.Inadequate quality of

electrical energy (high

fransmission losses).
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Eleciricity consumption by all sectors

» Main consumers of
eleciricity:
residential (= 60%).
Commercial (= 20%).
industrial (= 10%).

> 1/3 of energy used In
economic activities
comes from
electricity.

Energy used in the economic activities, 2002.

Source: Palestinian Ministry of Energy and Natural Resource
16/03/2007 m and PCBS, Area statistics, natural resource statistics, energy:




Electricity prices

> Ave rq g e Average electricity price (US cents): 2000
price:
$0.30/kwh

> 3 times higher
than in Israel
or Jordan. PR

° [
> 5 IIII m es h I g h er World Energy, http.//www.worldenergy.org/, Palnet,

http://www.palnet.com/~eigr/menr/cost.htm, solar Buzz,

.I.h 4 .I.h hitp://www.solarbuzz.com/Solarpricesworld.htm, Energy Information Administration
q n I n e http://www.eia.doe.gov/emeu/cabs/,
Central Bank of Jordan, http://www.cbj.gov.jo/

U S A Palestinian energy research centre (PEC), 1995. The present status of electricity services
° in the west bank.
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Transmission losses

> Losses: 25% Of Transmission losses (% of generated capacity): 2002
eleciricity injected.

> Key source of
technical losses:
low power factors.

> Sources of non - 0
te C h n iC a I I osses. f’rzlfrsitti;lriif; Israel Jordan Lebanon Syria Egypt

- "Ieg al wa ys Of World Energy, hitp://www.worldenergy.org/, Palnet,

hitp://www.palnet.com/~eigr/menr/cost.htm, solar Buzz,
hitp://www.solarbuzz.com/Solarpricesworld.htm, Energy Information Administration

CI C C eSSi n g th e http://www.eia.doe.gov/emeu/cabs/,

Central Bank of Jordan, http://www.cbj.gov.jo/

network (‘l'h e'ﬂ') . Palestinian energy research centre (PEC), 1995. The present status of electricity
services in the west bank.
- Unpaid bills.
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Substitution effect

> Substitution

effect:

1. Substitution between
electricity and other
energy types.

2. LPG can be considered
a substitute for
electricity for certain

uses.

3. More consumption of
wood during the
current Intifada
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Imported electricity versus other sources of energy (exept diesel and

gasoline) (tep), from january to decembre: 2002
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Source: AbuAlkair, Ayman, 2007. The electricity sector in the Palestinian Territories: Which
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Political situation and demand for
eleciricity

p o I i-I-i C q I in St q bilinl-y h q s Total and nla;rfénéze:es(zli‘;ci(g \;:lcl)lr;’su(rilg;l;)-nz ;)1:) tzl;e West Bank
two effects on
electricity lll!!!!!!!!!l
consumption _— }
First, a deceleration of
e|ec|‘ricify 1995 1996 1997 1998 1999 2001 2002
consumption by the
whole economy (at
the marginal side)

N\
1996 1997 1998 1999 2001 2002
IIIIIIIIIIIIII

Source: AbuAlkair, Ayman, 2007. The electricity sector in the Palestinian Territories:
Which priorities for Development and Peace, Energy Policy, 35, pp2209-2230
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Conflict and elecitricity consumption

- second' a Strong Deviation of Electrical Energy Purchases for Economic
decreqse Of ‘l'he Activities (MWh) from average consumption of the
¢ o period (1996-1999)
total electricity 150000
consumption by 100000

: 50000
economic 0

CICﬁViﬁeS. -50000 1997 1998 1999 2000 2001
-100000

Energy purchases 150000
o -200000
level during 50000
conflict is lower
Deviation of electrical energy purchases for economic activities from average
than the avera ge consumption of 460156 MWh for the period (1996-1999). Source: AbuAlkair,
Ayman, 2007. The electricity sector in the Palestinian Territories: Which priorities

Ievel in 'l'he periOd for Development and Peace, Energy Policy, 35, pp2209-2230.
with “no conflict”.
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Electricity and economic growth

> Whi | e GDP SUfferS from a Electric consumption (GWh) an(c} 9(;91:2 é%r;)illions) for Palestinian Territorie
deep decline during the
current crisis, the total AR e
electricity consumption e o consumption
frends upwardes. et - - = +Gross Domestic

An aggregated electricity -
demand function was
specified as follows:

1994 1995 1996 1997 1998 1999 2000 2001 2002

AbuAlkair, Ayman, 2006. The actual status of the energy sector in the
Palestinian Territories, with a special focus on the electricity sector,
rapport de recherché du CUEPE no 9, Université de Genéve, Centre

Where E iS fhe Consumpﬁon Universitaire d’Etude des problémes de I'Energie (CUEPE).
of electricity, Y, is the Gross

Domestic Product (GDP), t is

time, while a is the elasticity

of consumption with GDP

tc.md b is the growth rate with

ime.

16/03/2007 HIE




Demand curve estimation

> Electri Clty Electricity consumption, real, fitted and business as usual
consumption
increases by 6%
with time what
ever the GDP. = Real

(1994-2002)

Fitted

— — — - Buisness

Electricity: Buisnes
consumption

Increases by

0.22% when GDP  souce ot aman, 207 e sectcysecrn e et
grOWth IS 1% PP2209-2230

(Inelastic

demand).
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The notion of recovery analysis




Recovery period analysis

Electneity consumption

War influences the
original demand - /
(CompreSS the Extrapolated — ayd ¥

e

consumption, causing a (Business

as usial) : o | Expectad

e I dermand ourve
downward dent).  dmard curve
The reference curve is a foT Postwar

shock
adnisternent
Eecovery

the historical data.
> Three stages for recovery
analysis:

before, during and aftfer
period of crises (areas: A,
B and C).

|

simple extrapolation of A D .
’ |

|

Source: AbuAlkair, Ayman, 2007. The electricity sector in the
h ome Palestinian Territories: Which priorities for Development and Peace,
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Recovery period analysis

> Different Electricity
consumption demand:

Pre-war: “business as usual” red

line curve. Eteapolated . Welfss

During war: “distorted demand”, crve logs

black one. (Business Sy =
- 1] OH as o xpecte
Post-war period: “resilience effect” n— /T | s carve

: “recovery curve”, curved. | befire and after
demand will increase £ oty | SHOK

= adnisterment

|
significantly. nr .
We want to estimate the time period |

Electneity consumption

necessary for the “recovery
demand” curve to caich up
with the “reference curve” at
point (w).

The “abnormal demand” (Ei)
is composed of different
demand curves.

ai

Ei = C; Yf .ebit ... eq. 2

t3

. Source: AbuAlkair, Ayman, 2007. The electricity sector in the
Where i =h'b%,|'§ Palestinian Territories: Which priorities for Development and Peace,
16/03/2007 Ao A d Energy Policy, 35, pp2209-2230 25




Recovery period analysis

Electneity consumption

> It allows to estimate
the following: wisen

Extrapolated —
loss
mirve

1. Time needed for (Busines ‘o
as usal) T | Expected

recovery. | demand curve
£ before and atter
2. ‘magnitude” of crisis e AR

Fecovery

shock
adnisterment

D/All surface under
reference curve).

3. Post-war investment
estimations.

:

I |

(the surface of area VP gt |
ra I |

Source: AbuAlkair, Ayman, 2007. The electricity sector in the
Palestinian Territories: Which priorities for Development and Peace,
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Recovery period analysis

Electneity consumption

From (eq. 1 & 2), by solving

for t, and t; we can find the /o
time required for after-war Ertrapelated . Wettre AL
recovery (Rt): e Ty L

(Brsiness . Y, : .-I—l_.
[ In(

C asuwmal] A | Expected
) . SARTLY,
C, =
[ « (a,-ay) (a;-a)) ]

' dermand murve
before and after
(bz'bo) (b1'b2)

shock

(bs-b,) ‘05t wrar
Post wrar admstement

Fecorety

|
|
|
|
period |
|
|
|
|

> From the last equation:

1. Recovery period was estimated
at between 7 and 10 years.

2. The “magnitude” of crisis (the
surface of area D/All surface
under reference curve) = 8%.

Source: AbuAlkair, Ayman, 2007. The electricity sector in the
Palestinian Territories: Which priorities for Development and Peace,

16/03/2007 m Energy Policy, 35, pp2209-2230 27




Investment needs for the post-war

>Recovery Period concept is
useful for estimating the
investment requirements for
the post-war reconstruction
heeds.

»>The post-war period
investment needs vary
depending on the type of
demand curve used to
make the estimations.

»Using the distorted demand
estimation results in the
underestimation of
investment needs.
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Investment needs for the PT

> Investment needs for
Palestinian electricity

sector include: Distorted Recovery Reference
demand Demand demand

- Network. (E,) (E,) (E,)

= RebU|Id|ng the dil’eCt Demand projections for the 675 MW 756 MW 848 MW

destruction by the Israeli Sty [ leehll) ] (el
Army investment in 2010 (prices of $1,043 Million $1,197 Million $1,373 Million

o/ 5 2006) (No diesel cost)
- Rural electrification
a1 o 2 Average diesel purchases $382 Million $440 Million $506 Million
- Building generation per year (59% of
ca paCIty investment from

historical data)

> Th € d Iffe rence investment (2010) (including
between investment diesel)
tehsetl rcrjllgtlc? rTeS dbca;l? revde on Invesitl::ee g‘.gf:;ﬁ"g:nﬂ':d $212 Million $454 Million

reference demand is
I 300 / Source: AbuAlkair, Ayman, 2007. The electricity sector in the Palestinian Territories:
near y 0. Which priorities for Development and Peace, Energy Policy, 35, pp2209-2230

Scenarios for the electricity demand

$1,425 Million $1,637 Million $1,879 Million
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BN
Conclusions \/

> The level of eleciric services provided by the
JEC is inadequate: Constituting a handicap
for the economy.

> Electricity problems consist of:
High transmission losses.
Eleciricity services limited in quantity and

quality.
Lack of investment in the eleciricity sector.
High prices.
> The Palestinian electric sector shows a high
vulnerability to political shocks.
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F s
Conclusions \/

> The end of collective punishment policies
and a well functioning economy are key
factors for the electricity demand recovery.

> Palestinian electricity consumption appears
to be inelastic.

> The use of reference period is useful for
qualitative electricity services and future

investment planning.

> The creation of independent power plants in
the PT must be studied along with other
scenarios of electricity importation.
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For more details see i|
N

> AbuAlkair, Ayman, 2007. The electricity
sector In the Palestinian Territories: VWhich

priorities for Development and Peace, Energy
Policy, 35, pp2209—2230.

> AbuAlkair, Ayman, 2006. The actual status of
the energy sector in the Palestinian
Territories, with a special focus on the
electricity sector, rapport de recherche du
CUEPE no 9, Universite de Geneve, Centre

Universitaire d’'Etude des problemes de
I'Energie (CUEPE).
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