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"An objective generally Indicates the "direction” in which we should

strive to better” (p. 34).

"Goals are useful for clearly indentifying é level of achievement to

strive toward™ (p. 34)}.

".vs for our subject matter we feel that “"objectives™ are more
relevant than "goals” for evaluating alternatives in strategic

problems™ (p. 34).

:NR3 "Nun” Sv o1 rairY 'TI0? DA DYSTDIN DAY YITp
"It is very likely that objectives, as we use the term, will conflict
with each other, in that improved achievement of one objective can

only be accomplished at the expense of another” (p. 33).

$772) 39 DRmna

S8 2BRY 311D 7NN L,DYHNIT 1HNRD 111D n Y v on
oYRRTN 113 MILPED LRYPND RI¥A NYTAN LatYnn nbTan cniRnaaT
D03

0% DrARIY NYHURY UMD Y Y DYIOR TP IR NRMIoR AMIp) 2 T Y Y
,3wa T IT Y-3 M1 aTnR%Tan ,naeb XI-3 atbnn nbTan imiRaav
OUYSY A" Z Ty DYpa DATHAN TIDM Mvpn



-22-

MY ,MIRDY  L,AYITa INA¥A 10T YI1YRD MaY pamk vidr Ty
AvI1>> TP YN APYRR N2 IR .09Yap MR MMNR 1YOR Yranb navn
D2 D'™HIPN DRINA 'S BATINY 1vHN PTARY DImIR DYARIY TER 1Innd vnvd
MR MDD N1 DR LAY 1D DINIRY 1IN0a 1R R L1YOR vraab qhav
Ay R MmN nn o prothnY Yoabh 902 1 ,ovom 7YY Yywea nacen
,IAPNI DRAINA NINA L,PTAR TNINA NarhR TYYR MAYN R 115900

4710900 RINY IMRDAYY 21w Tanb nin Yy o

Tpp RYYY wwan antbo ,n0en pon Y v5Y5n nmipran 1o PYND Panoian maoon
PIIICTAA 1N PYN BPNIDN DOTYY  LMINDIAN PR natbna mavase Y
L7118 BPAR 113y mMaitna 19Y 1yrarr  mTann

nvna 10T L5ea-non mitidn 211'YYn Ama LAY MIYaIn nMon
,'553 19181 L1201 DaREn 9I0°11 ,0D'RN YNoR 935 miamiwnn MTRIRSD
719%Y 11A3  L,0ARIY ONYHR oYYMIRDN nYbNTYRA PR Mayn AR ninon
nanvy 3R A5R paon nYhon imaNa LoRIN MY Aara Ty ,annnn
bya-pmion Y 1iERY VA NP2YUAIR DYNAAD 1N wnnonY avp AT TR
21Pap 1021 05500 mIRbn e'na 10 Ba ,mnon Sv avaea amb Nhan
2191 MR PNEAN D2 HANYD EpnaY L,0m MIDR L, 1tnva L oY)
D'N3IINI MINDIIN 11'RY ATy Manvy 11N 990 TTa AaYR nvn oa JYIRD

MUYNN NYap prIvaNnh oY rITUNLIR

npoYe AMYab W ATTAY mMantaa nvn Ty ¥r1anb 12°'n qoian vinvan
LOINR IR DYINND DoY)

9% on*a mbRe cUnea prenoa? INY) AYOIRAAA Mven AR TTEY nan Sy

tmoun

10589 NITDN IMIR PABAY BIIND PTO1 :NAIPRD ZMLnA AR 2PRY @ o -
;YOI YN aYyn 'abd miep No°n

DANAD MIRYNDIA MIONA PR T =LY AIERD ZMuRn MR avwab v N -
i h=ab ahhb!



-23=

AR PR NINLA MY PeA) R TY En’ don 'ab% NILNR NOIRA VI g
0'Re13a (1909 2.6 A'YD DRY) DYTTA NIYANDND TINRY W TiT™Y 00} nawn
nipaon DINRA 19*RY1 ,nim v n'on' a1 18onY AORAAN nvnan nomMmion

.Tab%1 Dr'ne IR MR DM

L1178 ) minirbn bSyn-niavnn 1320nY wnen CSneh D' pONn AN
D*YYITN O'n Y3 nr paoh”  :o'nn pen Ye Sya-mon mitxr (Jnva Lann
,L2N MTMan nmun PTa: o ann LYoy TIRY ) Da'py nanrad
navHY™1 ,"N'Nwym N1y a3meY DreniTh pnn Y3 AR opaph Tt vy
nMAavi) MM Nson TS B oaiean monn vinab  LJthaa nviypn am
,TIMORNN NIDYRA APADR" [ "hnOrRMn nInda apaor” tiab beab  hronkm
LO'ATRAND D7INTAY NINMIPNL APADRD VIN'A 191 ,ThNORNN N1I*NRI DPADR ™
monavht mounY 77NN LDPRYRNNN DPTTHA MR 135 noab nv) 17 Aamn
AMATH LNINTa pnn navb”t :11ad N1 viwa VITTA Praom "Anax nPMIYm

Lmeom

LJU'ON A (naven nSreY oneRab TIIY 1URY DIumAa IRt o wInT ot abe
prron’ mYpom nn A PPOAnn 1M PN YTR MR M1aihn N3 iwIn eRd
«(2.10 a7pp M) ARYIIEAN PRIAN DAraY (oR OYTTRY

,NTDIYDIRO 990 9y 09500 1MiIpria MY IR NING MINODIN 5Pa NYLRY Tiva
07100 Y3 NI Ivhen YY NN gn pYNd TMATHY war minab R
D¥YY PRI MIYT 'pIYYN MY pYhann  ,mMvnn NMYOIRAYAA DYTITYER YO0 AN
1’2 7 RY 9'hamm mapean 'YTan Lonta 1Yhpend pRa YRTIZY Munn
nYIPheN NOIYRAN 1IN O ROR ,n55%01) mMana miNwe DMNLIR NINIAP

LSNP

DA) NMOIYR AMIR 5P NYvn 13 DrTIAYY YP opiwann MR 9ryY 13math 11
1T 1IN NI NIENT MAvarn Ik 197 (1YY niunn 72aY Anoon v aeRd
g0 prorrn (Drhaxnn) praremn Yy M

non Ye Ao R MINTY amT 2R 1N, mioyn-nnd npbnnn noyn qEND
55 Y® nmrmona mabnen 113Ma PTIPIl TEND  ,oYn-nn Y33 D BYTTM
.NY10 noYYnn nonY noayn-nn



nnN LM nNEnIan LNYR0'Y M2 MINDIINA Mva mMenT mpn 91
Y wIIAaNY 71112 NIDTIYT YIATT NYAn nM1aTAn mnan Yo Bnrnaiminmn
mphnnn *Sapn Se oarnyon

nInenn hawa Sv orTmn hiory 2.6

9900 IR LTTD MIYADRA 1MIpnD IR TITAY B mon 93 Sv anavn nT'a NN
JaTm

owa o' ) (Keeney & Raiffa, 1976, p. 32) ag>»1 »3'pw an maa 1M
:Attribute
"For each of these lowest—level objectives we might want to
associate an attribute that will indicate the degree to which

alternative policies meet this objective™.

N11D 9 ,3"MRI BN M1 1YTR NIntaY anmae ataiTinm Sy ntiTa
{Peterson et al., 1974) y»any (1vo'a nrennen The TECHCOM report

“"Goals and subgoals are no. per se measurable or measured but are
concepts percelved as desirable by people and verbally expressed in

abastract form.

At the lowest subgoal level, one perceives measurable (or measured)

properties which collectively describe conditions relevant to the

achievement of a subgoal, These variables are called social
indicators. For example, the Technical Committee reasoned that

subgoal 414 stability of the economy is described by some combination

of the following soclal indicators:
414 (1) growth rate of per capita income (percent)
(2) rate of inflation (nationwide)
(3) unemployment (percen-)
{4) business fallures as a percent of the total number of

businesses.”
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SUMMARY

Introduction

Water is a scarce resource in Israel - a seml arid land, of 20,000
square Kilometers and over 4 million people on the Eastern border of
the Mediterranean Sea. About 200,000 hectares (10% of the area) are
irrigated, using around 70% of all the water consumed., Only 5-6% are

used in industry and the rest is for domestic and urban use,

Over the 500 kilometers of the country's length the climate
changes from arid (50 mm/year and less) in the south, to relatively
humid (1000 mm/year and more) in the north. Rainfall occurs only during
the winter months, between November and April. The water sources are
primarily in the northern parts, while the major population centers and

much of the irrigated area are in the center and the south,

The proven natural water resources of Israel amount to
approximately 800 million cublc meters per vear, with considerable
annual fluctuations. This wster comes primarily from two main aquifers
(60%) and Lake Kinneret (25Z). The remaining water comes from surface
flows and other local aquifers, About 7% of the water used 1is brackish.
Presently some 3-4% 1s reclaimed sewage, whose use 1s Increasing with

time,

Water has been a key factor 1in the development of modern Israel,
Settlement of new areas, based primarlly on agriculture, required
water. Development of the sources and supply esystem was one of the most
important national prilorities, With time, most of the sources were
tapped, and the supply systems completed. All this time, and more so in
recent years, the conflict between the limited resources on the one
hand, and the agricultural demand and rising needs for domestic and
urban supplies, on the other, have made water pollcy a central 1ssue on

the national agenda.



Iarael’s main water systems have been developed over the last four
decadea., They evolved from a number of relatively small independent
local systems, each based on its own sources, to an integrated national
system, which connects most sources and consumers. Initially the major
effort was devoted to development of the major sources and regional
systems, which culminated with the construction of the National Water
Carrier, completed in the mid-1960's. During this period, the legal and

inetitutional foundation for water management was aleo established.

Impreasive results were achieved at the same time in efficient
water use: new 1irrigation techniques, recycling in industry, use of
brackish waters and reclaimed sewage. By the early 1970's the sources
were almost fully exploited and competition water uses and different

uses increased between water uses and different users increased.

The main issues facing Israel's water sector are:

- Further and full develapment of the remalning sources, including some
surface and ground water, reclaimed sewage, brackish groundwater, and

poseibly desalination (of brackish groundwater and of sea water),

— Transport of water over considerable distances, with the attendant

problems of reliability and of high energy costs.

= The need for substantial seasonal storage, to balance between winter
water avallability and high summer consumption. Much of this storage
is provided by the sources but seasonal reservoirs have also to be

constructed and operated.

-~ The need for sizeable over-year storage, for coping with the
variability of climate; all of this storage must be in the aquifers,
since there is no room for any large surface storage (and it would

also incur unacceptably high losses due to evaporation),.



- The riase in construction and operation costs, on the one hand, and

gsevere budgetary limitations on the other.

- A noticeable deterioration of water quality in some of the sources
(primarily the <¢oastal aquifer), due to the high level of
exploitation and to the continued development of human actiﬁity -
housing, agriculture, industry, transportation -- adjacent to these
sources, Control of the Lake Kinneret watershed, to prevent pollution

of ita water, is also a main concern.

~— The need to ration and allocate water to consumers, due to the
scarcity, and the resulting issue of water pricing for agriculture
(which, in Israel, is more than just an economic activity; it is a

way of life and an important demographic and security factor).

- Allocation of waters between Israel and the neighboring countries of

the Middle East.

- The legal and institutional structure of the water sector must adapt
to the changing situation, and be able to cope with the main issues

of scarcity and competition,

In recent years, as these problems become more acute, the need for
a new national water policy, adapted to these circumstances, 1is felt.
In the early days there was practically unanimous concensus that the
policy must be national management and control of all the water
resources and a rapid development of the sources and systems. Today,
in the era of scarcity and competition, no consensus seems feasible,

and the difficulties of setting policies have multiplied.



The Neamzn Institute's Project

In 1979 the Neaman Institute initiated this project, titled
"Alternative Water Policies for Israel”, While the more concise "Water
Policy for Israel™ 1is also used, the full title emphasizes that it is
our 1intention to analyze alternatives and present them 1n a form
sultable for decision making -— by those in whom this responsibility is

vested =— and not reach our own recommendations,

The Water Commissioner, who 1s the top official in charge of water
in the country, gave his blessing to this project., He designated his
economic advisor as member of the project team, participated in the
funding, and, most important, lnstructed his staff to couperate fully

with the team.

The objectives of the project were to be achieved through:

(a) Development of a methodology for definition and analysis of water
policy alternatives for 1Israel, which can be applied on a

continuing basis, and

(b) Implementation of this methodology, to prepare a range of
alternative water policles for actual declision making under

present conditions,

The I1mportance of (a) must be stressed, Iin view of the ever
changing circumstances. To be effective, the methodology must provide a
framework and a specific procedure for conducting policy analysis as a
continuous process, in response to changes 1in conditlons and in the

needs of the decision makers,

The project team evolved the methodology and carried out the
central tasks of the analysis. About 15 "supporting studies”™ were
commissioned, each dealing with a particular policy issue. These were
conducted either by members of the project team or by other experts.
In each case, the supporting study was designed to provide specific

inputs, In a carefully detalled format, to the main methodology.



Many meetings and workshops were held. The participants were
experts, interested parties, decision makers. Each meeting was planned
to address a specific set of 1issues, and the meetings were organized
and conducted so that their outcomes were as clear and concrete as
possible, As a result, we feel that we have been able to incorporate
ideas and opinions from a wide range of sources, and give a sense of

participation to a considerable number of bodies and invididuals.

The Methodology for Policy Analysis (Chapter 2)

A policy may be defined as a set of "Rules of Conduct”, in the
sense that a policy provides the guidelines according to which more
specific decisions are to be made. We are concerned here with the
policy for management of a scarce resource, in the public sgector, The
methodology we have evolved should be applicable to other similar

pollicy areas.

Our aim 1s to set forth a range of alternative policles, analyze
each, and present the results 1In ways which ald decision making.
Extreme caution must be exercised not to limit the range of
alternatives, thereby essentially fixing in advance what the outcomes
will be,

The main components of the methodology (see also Flg. 1) which are

all to be carried out continuously and iteratively, are:

(1) Definition of the system and its division (1f necessary) into sub-
systems.

(2) 1Identification of the boundaries with other systems (e.g.
agriculture, public health) and the “boundary conditions™,

(3) Identification of the system's objectives, and their organization

into a hierarchy of objectives.



(1) and (2) '
Definition of the system, and its division
(1f necessary) into sub-systems. Identification
of the boundaries with other systems and the
boundary conditions
Y
(3) (3
Identification of all Indentification
- »policy areas and of the objectives, |~—
their components and their organi~ e —
I zation into a be
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| (6)
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Fig. 1: The Methodology for Policy Evaluation and Decision Making




(4)
(5)
(6)
(N

(8)

(9

(10)

(11)

Definition of the measures by which the achievements of the
objectives are evaluated.

Tdentification of all policy areas, and for each all of 1its

- components,

Preparation of a 1list of all "reasonable™ alternatives for each

component,
Identification and analysis of the effects of alternatives on the
measures, using models.

Construction of comprehensive policles, for a policy area or for

the entire water sector, by selecting one alternative for each
component,

Evaluation of these comprehensive policies by thelr effects on the
measures, and through them on the objectives, using decision-

analysis models.

Interaction with decision makers, interest groups and experts,
throughout the above activities, to aid in decision making.
Feedback.

Israel's Water System - Definition, Objectives, Measures, Policy Areas

(Chapter 3)

(a)
(b)
(c)
(d)

Four sub-systems have been identified in Israel's water system:

Supply: production and delivery.
Demand .
Research, Development and Demonstration.

Legal and Institutional,

Obiectives

The following objectives were defined, (see also Fig. 2) 1in

consultation with the decision makers (but without necessarily

accepting their directives in this respect):



(a) To supply all of the demand for ‘domestic use and for industry
which is not water-intensive: the given quantity and quality, with
a prescribed reliability, at least cost, but with due
consideration to water conservation meagures,

(b) To supply all the water required to provide for national plans of
settlement and meeting international commitments {(again, with
quantity, quality, reliability and cost considerations as above).

{c) To supply water for economic activities, 1in particular for
agriculture and water-intensive industry, with quantities,
qualities, reliabilities, pressures and prices to be determined as
part of the policy.

(d) To provide water for nature conservation and recreation.

(e} To ascertain that water and sewage will not become a cause or
source of nuisance and damages.

(f) To promote advanced know-how and expertise, through research,

development, demonstration and implementation.

A Hierarchy of Objectives

Figure 2 depicts the hierarchy of these objectives, At the bottom
of the hierarchy are the measures which are the indicators according to

which the objectives are measured.

The higher—up objectives are always more general, and are usually
accepted by all, As we progress down the hilerarchy the objectives
become more concrete., At the same time, the objectives also become more
specific to particular interests or sectors. As a corollary, objectives
at these levels compete, and are therefore more controvertial, At the
lowest level, definition of the measures 1s rather more technical, and

the issue here is essentially how to measure the objectives,
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The crucial level 1s thus the intermediate one. Here opinions
vary, 1interests differ, and professional controversies abound. Even
definition of the objectives is a difficult matter, since setting them
down, the exact wording, and the way in which each figures in the
hierarchy -- all these are the first determining factor in what the

outcome of the entire policy analysis exercise will be,

It 1is not surptrising, therefore, that the objectives appearing
here were arrived at only after many iterations and discussions. And
even these should be considered as a working version, valid only until
the next round of consideration, when they may well be modified due to
a change in circumstances or in opinions, Nevertheless, the present
version (and several previous ones, in their time) is adequate for the

analysis.
Measures

Two types of measures are used: internal (to the water system) and
external. The former relate to matters which are wholly within the
water system; the latter to adjacent neighboring systems, upon which
water policies have an effect. The 1list here 1s of the "global”
measures, those that are used in analyzing several policy areas., In
certain cases we also need "local” measures, ones which are specific to
one particular policy area, and are therefore used only in 1its own

analysis,

The internal measures are:

1. Conservation of the sources: the amount of water which will be in

the sources in the target year (2000 was selected).

2. Conservation of the sources: the quality (possibly a vector of

parameters) which will be in the sources in the target year.



3.

5.

6.

7.

8.

10.

11.

12.

13.

-11l=

Contribution (of the policy} to increasing water production, from

all sources,

Investments, over the planning horizon to the target year.

Cost per unit of water (possibly a vector of values, by time and

region).

Reliability of the supply {(possibly a vector of values, by region
and possibly changing over time).

Domestic and (non~water-intensive) industrial consumption (which
can be affected, for example, through conservstion and other

demand management practices).

Consumption in agriculture and water—-intensive industry.

Complexity of the supervision and control necessary to execute the
policy (a measure of the practicality of actually carrying out a

policy).

Professional standing and ability (a measure of the systems

ability to operate effectively in the farther future).

Environmental effects: a general measure, and/or lists of specific

issues and parameters,

Public health effects: besides the necessary compliance with
health regulations, this meaure gives a general statement or a

list of parameters describing further public health aspects.

Subsidy: the national expenditure for subsidizing water prices to

certain sectors, and the sources of these funds.



la.

15.

16.

17,

18.

Equity - how equitable 1s the policy, across various groups of the

consumers and the population in general.

The external measures are:

Energy: total consumption in the water sector, its temporal
distribution (daily, weekly, seasonal) effects on the generating
capacity expansion program,

Agricultural production and exports,

Profitability of agriculture: by crop, region and settlement type.

Distribution of income from agriculture, among regions and

settlement types,

Policy Areas and their Components

10 -

Twelve policy areas have been identified. Divided between the

four sub-systems, they are:

Supply: Production and Delivery

11 - Development of the transmission and distribution systems.

12 - Level of extraction from the sources, and operation of the
main reservolirs (i.e, Lake Kinneret and the two aquifers).

13 ~ Desalination of sea water,

14 - Water quality: for supplies, in the sources and in the main
supply systems.

15 - Use of sources and systems common with neighboring countries,

16 - Operation and maintenance of hydraulic systems,

17 - Energy management, Iin design and operation,



20 - Demand

21 = Pricing (primarily for agriculture)
22 - Allocation (primarily for agriculture)
23 - Demand wanagement (primarily for domestic and industrial

uses),
30 - Research, Development and Demonstration
40 - Legal Bagls and Institutional Structure of the Water Sector

Each of the areas was divided Iinto a number of components -
between 4 and 10 for each area depending on its particular structure
and degree of complexity. Then several alternative decisions (usually
around 3-5) for each component were set down. A policy decision is the

gselection of one of these alternatives,

Selecting the alternatives for each component 1s a crucial part of
the analysis, The analysts must exerclse extreme caution and not
censure at this stage any "reasonable™ alternative. There 1is still the
danger th;t the analyst will at this stage: (a) introduce his owm
biases, or (b) reflect to a great extent some “"common wisdom” or the
opinion of the decision maker exclusively, or (¢) disallow certain
alternatives because they seem {(to him) completely "unreasonable™, An
attempt should be made to keep the number of alternatives low,
otherwise the reamaining phases of the policy analysis become
unmanageable and 1mpractical. At the same time, caution must be
exercised not to leave out any reasonable contending alternative, This
can be achleved only through self discipline 1in objectivity by the
analysts, and by open interaction with other experts, policy makers and

interest groups,
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The next phase of the analysis is to evaluate all the consequences
of adopting a policy. Here "policy” may refer to one component alone,
to a whole area, or to the entire set of areas, for the entire water
sector, Models of various tupes are used for this analysis., The term
"model”™ here has a rather broad meaning. Any cause-effect relationship
between policies and measures is a model in this context. Some models
are merely verbal statements of what will happen (to certain measures)
if a particular policy is adopted. Others are mathematical simulation
and optimization models, which compute the outcomes (of specified
measures), after the system has optimized its operation (in some sense,
gspecified again 1in terms of certain measures) upon adoption of a
certain policy. These models are developed and exercised by experts in

the various fields.

Now comes the phase of policy evaluation and decision making.
Since there are several competing objectives the decision making
process 1s essentlally one of finding the best compromise solution,
A multi-objective decision making procedure was used (Saaty, T.L., "The
Analytic Hierarchy Process: Planning, Priority Setting, Resource
Allocation™, MeGraw-Hill, 1980}, one which makes it possible to conduct
the evaluation with an individual -~ the decision maker, his aid, an
expert -— or in a group -- a committee, the decision maker and his
aids, a workshop with various interests represented, An important
feature of the multi-objective evaluation procedure adopted is that it
forms an excellent framework for concrete and purposeful discussions,
in any of the formats mentioned above, one that helps guide the

analysis and decision making process towards its goals.

All phases of the process are carried out continuously,
iteratively (constant updates and corrections, feeding back from other
phasea) and interactively (with the decision makers, interest groups,

other experts).



Policy Areas ~ Components and Alternatives (Chapter 4)

Chapter 4 presents a detailed analysis of the following policy

areas:

11

12 - Level of extraction from the sources, and operation of the main

Development of the transmission and distribution systems (4.2)

reservoirs (4,.3)

13 - Deaalination of sea water (4.4)

14 ~ Water quality (4.5)

15 - Use of sources and systems common with neighboring countries
(4.6)

16 and 17 - Operation and maintenance of the hydrauliuc systems, and

energy management (4.7),

21 ~ Pricing (4.8)

22 - Allocations (4.9)

23 - Demand management (4.10)

30 - Research, development and demonstration (4.11)

The Institutional and Organizational Structure of the Water Sector

(Chapter 5)

Chapter 5 describes the present structure, and its historical
roots. Advantages and deficiencies of this structure =-- which is
formally highly centralized, but 1s undergoing a process of
decentralization - are analyzed. Fourteen components of policy in this
area are presented, and for each several alternatives given, Four
alternative structures are constructed and evaluated, using nine
measures (specific to this area, and different from the ones listed
earlier). The report contains the outcome of an evaluation session,

with the Water Commissioner, using the Saaty method.



Combined Analysis of Water and Agriculture {Chapter 6)

Because of the Iimportance of water pricing and allocations in
agriculture, a detailed analysis was conducted. A linear programming
model of irrigated agriculture in Israel, developed by Tahal, was used,
The country is divided 1into 14 regions, two or three agricultural
settlment types appear in each region, and each has a list of possible
crops. Water pricing and =allocations are imposed, as well as other
constrainte (such as 1land, production quotas, maximum admissible
changes from present cropping patterns), and the model 1is run to
maximize net benefit from agricultural production over the whole

country,

The results are presented 1In terms of several measures: use of
water for {irrigation, agricultural production, export, emplcyment,
income per farmer, productivity of the water used. In addition to
totals and averages for the whole country, some of the measures were
also deatiled for the regions and settlement types. Income distribution

is of particular interest,

Two extreme cases of pricing and allocation policies were examined
in detail. In the first, the total quantity of water available to
irrigated agriculture was curtailed by about 14%, and prices remained
subsidized. In the second, water prices were set equal to their cost
{which 1is variable between regions), and allocations were not imposed
at all. These two extreme cases give the expected span within which
practical policies will probably 1lie, Chapter 6 contains summary

results of this analysis, Further details appear in separate reporcs,

Comprehensive Water Policies (Chapter 7)

The policy areas and components “map” the entire water policy.

There are:

12 policy areas
76 components for all areas

198 alternatives, for all components,
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The total number of (theoretical) policies which can be
constructed - by choosing a specific alternative for each component -
is about 10%**! However, selection of alternatives for different
components must be “internally consistent™, which reduces by many
orders of magnitude the number of relevant policles, A total of only 36
policies - for separate areas or groups of areas - was formulated

during this work.

Appendix A contains a list of research reports of suppporting studies

and of the main study.

Appendix B explains in detail the Saaty-de Graan method for multi-
objective selection among discrete alternatives, Developed 1t was
modified by G, de Graan ("Extensions of the Multiple Criteria Method of
T.L. Saaty”, paper prented at EURO IV, Cambridge, England, 1980).



WATER POLICY FOR ISRAEL

o~

¥

Technion — Israel Institute of Technology

THE SAMUEL NEAMAN INSTITUTE FOR
ADVANCED STUDIES IN SCIENCE AND TECHNOLOGY

e






