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Abstract The goal of this study is to rank crops to cultivate in the governmental agricultural lands in Gaza Strip using
AHP methodology as a Multi Criteria Decision Making (M CDM) tool. This study is applied under the normal condition,
from the governmental point of view. Seven main criteria were first identified consisting of economical, financial,
marketing, environmental, technical, political, and social criteria, while thirty one sub-criteria were then identified. Crops
were divided into eight types that include vegetables, fruits, citrus, olives, palms, export crops, field crops and medical and
aromatic crops. The results indicate that the economic criteria are the most important criteria as they represent 0.33 of the
total weight, while the technical criteria are the least important criteria as they represent 0.07 of the total weight.
Sub-criteria weights indicate that the contribution to GDP sub-criterion is the most important one with respect to the goal as

it has 0.103 of the total weight. Cropping pattern is skewed towards export crops, citrus and vegetables.
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1. Introduction

Crop planning plays a vital role in agricultural sector.
Many problems associated with agriculture such as soil
fertility, seasonality, productivity fluctuations can be
controlled by successful crop planning. The Ministry Of
Agricultural (MOA) in Gaza Strip attempts to develop a crop
plan as an effective agricultural strategy to deal with
agricultural problems. This study aims to help MOA make a
strategic decision of selecting the most proper crops to
cultivate.

As opposed to the resistant economy condition which is
mainly characterized by the siege imposed on Gaza Strip
after 2006[1], this paper focuses on treating the crop
planning problem in Gaza Strip under the normal economy
condition which prevailed Gaza Strip before 2006. Normal
economy is characterised by the following:

e Imports and exports are allowed.

¢ Production inputs are available.

e There are surpluses in some crops and shortages in

others.
e MOA focused on cultivating crops that greatly contribute
to Gross Domestic Product (GDP) and can face competition
between local and foreign crops due to its high quality
characteristics.

* Corresponding author:

aghasr@y ahoo.com (Salah R. Agha)

Published online at http:/journal.sapub.org/mm

Copyright © 2012 Scientific & Academic Publishing. All Rights Reserved

The process of developing a suitable and effective crop
plan is a complex decision making problem involving
multiple objectives. The purpose of this paper is to rank the
crops according to the certain criteria, using Analytic
Hierarchy Process (AHP).

The selection of AHP in this study is due to its ability to
structure a problem hierarchically, thus; it provides users
with a better focus on specific criteria and sub-criteria when
allocating the weights. Furthermore, qualitative and
quantitative criteria can be evaluated on the same
preference scale of nine levels[2].

This study is motivated by the following:

e The previous studies[3-14] focused on resources
consumption criteria such as land, water, fertilizers,
labor.....etc., while this study considers many other criteria
to develop effective long term crop plan, such as self
sufficiency, food security, intercropping, organic agriculture,
postharvest storage and many other criteria as will be
illustrated through this study.

e More criteria are considered in this study.

e The agricultural sector in Gaza Strip has many
problems that are not typical in related literature.

In this paper, sections are organized as follows: section
two reviews the literature on crop planning, followed by
AHP methodology in section three, section four presents
crop planning in Gaza Strip followed by the model
application in section five. Results and analysis are given in
section six followed by conclusions in section seven.

2. Literature Review
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Cropping decisions mainly involve determining the crops
to be cultivated and the area to be planted for each crop.
The crop planning issue is usually formulated as a single
objective linear programming model. However, at a
regional level and in term of sustainable agricultural
development, crop planning pursues multiple objectives
where each objective has to be monitored and measured
using the appropriate criteria. Many papers have been
written on this subject.[3,4] suggest the methods of
multi-objective programming for land use in regional
level.[5] considers a nation-wide crop-planning problem,
formulates the problem as a goal programand

discusses the importance of three different goals for a
case problem.[1] uses an integrated AHP- PROMETHEE
approach to solve the crop planning problem under two
conditions: the normal economy condition and the resistant
economy condition.[6] builds a model including multiple
crops, market and nonmarket crop uses, and seasonality in
production, consumption, and labor supply.[7] uses a
multi-objective programming approach to examine the
possibilities of simultaneously achieving environmental
goals such as the reduction of agrochemical and irrigation
water use as well as acceptable farm incomes.[8] uses
multi-objective programming modeling and solved crop
planning problems for optimal production of several
seasonal crops in a planning year.[9] develops a model that
focused on attaining three objectives simultaneously,
namely, profit maximization, employment maximization
and erosion minimization. Results of the model indicated
that, when compared with the current cropping structure,
the implementation of the optimal cropping pattern could
increase profit and employment and decrease soil erosion
significantly.[10] proposes a mathematical model for
optimal cropping patterns under water deficits in dry
regions. They identified both the total area and the irrigation
level allocated to a given selected crop taking into accounts
the possible successors and predecessors of this crop. Both
annual and seasonal crops were examined in the same
study.[11,12] present how fuzzy goal programming can be
efficiently used for modeling and solving land-use planning
problems in agricultural systems for optimal production.[13]
develops a fuzzy multi-objective linear programming model
for solving the multi-lever and multi species production of
edible fungus circular economy system decision problem in
a fuzzy environment.[14] develops Linear programming
and fuzzy optimization models for planning and
management of available land-water-crop system of
Mahanadi-Kathajodi delta in eastern India. The models
were used to optimize the economic return, production and
labor utilization, and to search the related cropping patterns
and intensities with specified land, water, fertilizer and
labor availability, and water use pattern constraints.

3. Analytic Hierarchy Process

Analytic Hierarchy Process (AHP) is one of multi criteria

decision-making methods; it was originally developed by
Thomas L. Saaty in the mid 1970s. It combines tangible and
intangible aspects to obtain the priorities associated with the
alternatives of the problem. AHP is a structural framework
that allows decision-makers to model a complex problem in
a hierarchical structure by breaking it down into smaller
parts, then calling for a simple comparison with respect to
pairs of judgments to develop priorities within each level of
hierarchy. Finally, results are synthesized to obtain overall
weights of the alternatives. The input can be obtained from
actual measurement such as price, weight etc., or from
subjective opinion. AHP has been applied in many and
diverse areas of decision-support. These applications
involve: Selection[15]; allocation[16]; evaluation and
benchmarking[17]; ranking and prioritization[18-20]. The
AHP methodology is explained in the following steps.

3.1. Hierarchical Structuring of the Problem

The first step of AHP is to develop the hierarchical
structure representing the problem at hand. A general form
of AHP structure is presented in Figure 1. In the simplest
case, the hierarchy has three levels. The first level
represents the goal of the decision problem and is analyzed
as resulting from the aggregation of evaluation criteria
represented by the second level; the last level of the
hierarchy involves the alternatives to be evaluated. In more
complex cases, there may be more levels, corresponding to
splitting criteria into sub-criteria.

Goal
v ' v v '

Criterion 1 ‘ Criterion ? Crterion 3 ‘ Criterion 4 ‘ Crferion 3 ‘
Sub-Criterion 11 Sub-Criterion 21 Sub-Criterion 31

Sub-Criterion In Sub-Criterion 2n Sub-Criterion 3n

Sub-Criterion 41
Sub-Criterion 4n

Sub-Criterion 51
Sub-Criterion Sn

‘ Altemative 1 | ‘ Alfernative 2

‘ Alternative 3 ‘

Figure 1. AHP Hierarchy,[17]

3.2. Perfor ming Pair wise Comparisons

Once the hierarchy of the problem is defined, the
decision-maker performs a series of pairwise comparisons
within the same hierarchical level and then between
sections at a higher level in the hierarchy structure to have
n*(n-1)/2 comparisons if there are n criteria. In comparisons,
a ratio scale of 1-9 is used to compare any two elements.
Table 1 shows the measurement scale defined by Saaty[21].

The pairwise comparisons of various criteria are
organized into a square matrix A(aj;)

where aj; = w; /wj and i, j =1,2...,n. The diagonal elements
of the matrix are 1. The criterion in the i" row is better than
criterion in the j" column if the value of element (i, j) is
more than 1; otherwise the criterion in the " column is
better than that in the i row. The (j, i) element of the matrix
is the reciprocal of the (i, j) element.
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Table 1. Saaty's Scale of Importance Intensitieq21]
[ntensity of Definition
importance

1 Equal importance

3 Weak importance of one over another

5 Essential or strong importance

7 Demonstrated importance

9 Absolute importance

Intermediate values between thetwo adjacent
2468 .
judgments

3.3. Synthesis

Once judgments have been entered for each part of the
model, the rating of alternative is multiplied by the weights
of the sub-criteria and aggregated to get local ratings with
respect to each criterion. The local ratings are then
multiplied by the weights of the criteria and aggregated to
get global ratings. The AHP produces weight values for
each alternative based on the judged importance of one
alternative over another with respect to a common criterion.
The results are then synthesized to obtain rank of the
alternatives in relation to the overall goal.

3.4 Consistency Evaluation

Define
e ——ea—
Identify evaluating
| criteria
—
L]
Identify
L alternatives
L]

Construct
hierarchy

1 .
Establish pair wise
= comparison matrix

L]
Calculate principal eigen
value A max

L] S
Compute consistency index
C.I. and consistency ratio C.R.

B A

- Cﬁyk
Yes

k]

Determine and normalize the Eigen
vector corresponding to Amax

No = 5 Pairwise comparison

Yes

]
Find C.R. of the hierarchy
{C.R.H.)

I

i = IfC:R.H. < ol

Develop overall )
| priority

Figure 2. Process of AHP[By researchers]
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Comparisons made are subjective and AHP tolerates
inconsistency through the amount of redundancy in the
approach. This consistency measure is called the
Consistency Index (CI) which is calculated as shown in
equation (1):

CI= (A max-n)/ (n-1) (D

Where Ay is the maximum eigen value of the judgment
matrix. This CI can be compared with that of Random
Consistency Index, RI. Values of RI are shown in table 2.
The ratio derived, CI/RI, is termed the Consistency Ratio,
CR. Saaty suggests the value of CR should be less than 0.1,
otherwise, the level of inconsistency is considered
unacceptable. In this situation, the evaluation procedure has
to be repeated to improve consistency. The detailed AHP
process is shown in Figure 2.

Table 2. Random Consistency Index (R)[17]

058 (09 (112 124 ] 132 141 145| 149

4. Crop Planning in Gaza Strip

The MOA divided agricultural history in Gaza Strip into
four stages according to major political events that occurred
in the region[22]. Every political stage has a very clear
impact on agriculture. The four stages are:

e Period between 1948-1967: In this period, Palestinian
agriculture focused on citrus which was the first strategic
crop, where production was for local and external market.
The problem was the citrus consumes large amounts of
water which led to a sever shortage of the aquifer water.
Furthermore it consumes nutrients fromsoil.

e Period between 1967-1994: In this period, the Israeli
citrus competed against Palestinian citrus, which required
raising the quality standards for Palestinian exported citrus;
therefore, farmers tended to farm larger areas of vegetables
instead of citrus. At the end of 1970s, vegetables became
the first strategic crop. Vegetables consume more water
than citrus, which aggravated the problem of water
shortage.

e Period between 1994-2006: The agricultural policies
were the same as the period from 1967-1994. The
Palestinian agricultural economy was adversely affected by
Paris Economic Agreement, through imposing restrictions
on exports and imports. This period is characterized by
greater consumption of water through focusing on the
cultivation of export crops (strawberry, carnation flowers,
pimento .....) which increase the water shortage problem.

¢ Period between 2006- until now: In this period, MOA
re-read the agricultural policies. The agricultural resistant
economy concept was coined, where the attention began to
turn to crops that can face the existing problems including
water shortage, lack of production inputs and the
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unemploy ment.

5. Application

Figure 3 shows the road map that the researchers
followed to reach the research goal. Starting with goal
definition, then data collection, in which, criteria and
alternatives are identified, ending with AHP model
application and verification.

The first step in multi-criteria decision making,
regardless of the selected method, is the identification of the
alternatives and the relevant criteria. The considered
alternatives and criteria were identified through:

1. Literature review.

2. The policies of MOA in Gaza Strip.

3. Interviews with experts and agricultural engineers from
the MOA and some associations such as the society of
agricultural relief and the institute of environmental
research.

5.1. Criteria, Sub-Criteria and Alternatives
Identification

For the crop planning problem under study, there are
seven main criteria that include: economic, financial,
marketing, environmental, technical, political and social
criteria. These criteria are split into thirty one sub-criteria.
Final criteria were adopted after presenting them to experts
and engineers from the MOA and some agricultural
societies. This was done using a questionnaire, where
experts were asked to add, delete or combine some criteria,
sub-criteria and alternatives.

Nationwide, there are many classifications of crops
(alternatives). In this study, crops are classified in such a
way that enable experts to compare between themaccording
to the considered criteria. Therefore, crops with similar
characteristics are grouped in one alternative. Final types of
crops were adopted after presenting them to experts using
the questionnaire used to define criteria. Experts were asked
to give their opinion about the classification of crops, and
most of them agreed with the researchers' classification. It is
noted that, somewhat, this classification of crops is often
used by the MOA. After identifying criteria, sub-criteria
and alternatives, a hierarchy of four levels, was constructed
as shown in Figure 4.

Objectives ‘

'

AHP literature
review

Procedure

. Determine alternatives

crops

| Determine evaluation

criteria

| Approve alternative /

criteria

.

Crop planning
literature review

. Final alternatives
crops

. Final evaluation
criteria

i AHP model
; n

Procedures
———

Constructing AHP questionnaire

i : Crop ranking

Establishing pair wise comparisen

using expert choice program

Results

+ Criteria weight

. Sensitivity

' Performance sensitivity analysis

Figure 3. Study methodology
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Figure 4. AHP hierarchy for crop planning problem
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Since crops are divided into groups rather than into
individuals, the selected criteria used to compare them
cannot be quantitative. This is due to the fact that it is
difficult to generalize the performance of each alternative
using single score in the comparison matrix for each criteria,
as each alternative contains many crops that vary in their
performance. To illustrate this, let us consider the water
consumption sub-criterion, as an example. We can define
the amount of water which is consumed by one dunum of
tomatoes, onions or cucumbers, but how much water is
consumed by one dunum of vegetables is very difficult to
quantify. So it is more accurate to use such sub-criteria as a

qualitative one to compare the selected crops.

5.2. Establishing the Pairwise Comparison Matrix

To conduct the pairwise comparison, a questionnaire was
designed and distributed among nine agricultural experts. In
this questionnaire, the experts were asked to assign a score
from one to nine for each pairwise comparison. The
questionnaire was designed in a way to help experts to fill it
easily. This was made using a simple example given in the
cover page of the questionnaire. Since AHP is not a
statistical tool; there is no rule that defines the number of
experts to fill the questionnaire.
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After receiving the questionnaires from experts, the CR
of each questionnaire was calculated. It was observed that
some of the pairwise comparisons have CR values larger
than 0.1, which meant that they are inconsistent. Therefore,
experts were asked to refill questionnaire again after they
were told about the inconsistencies.

5.3. Obtaining Final Weights

Once the judgments of each of the nine experts were
obtained and tested for the consistency, the average for each
comparison was computed to get the final comparison
matrices. The average scores were entered to Expert Choice
11 (E.C 11.5)[23]. The criteria and sub-criteria weights are
shown in Table 3.

6. Results and Analysis

6.1. Criteria Results

Figure 5 shows the weights of the seven main criteria
with respect to the goal. The results indicate that economic
criterion is the most important one as it represents 0.33 of
the total weight. Environmental criterion comes second
represents 0.15 of the total weight, whereas technical
criterion ranks the lowest among these criteria as it scored
0.07 of the total weight. Marketing and financial criteria
equally contribute to the goal for a weight of 0.13. The fact
that economic criterion has the highest weight reflects the
tendency of the MOA to cultivate the crops that greatly
contribute to the GDP to increase the contribution of the
agricultural sector to GDP.

Technical criteria
7%

Environmental
criteria
15%

Figure 5. Average relative weights ofthe criteria with respect to the goal

The local and global weights of each sub-criterion in crop
planning problem are shown in Table 3. The weights
indicate that the contribution to GDP criterion is the most
important sub-criterion with respect to the goal. The
focusing of MOA on GDP makes the agricultural sector the
largest sector that contributes to GDP in Gaza Strip.

Three sub-criteria under the technical criterion have the
lowest global weight, these criteria are: time to harvest,

number of harvest times and intercropping criterion. For
financial criteria, the annual return per dunum criterion is
the most important one as it has a weight more than 0.50 of
the total weight. This result reflects the nature of crop
planning problem in the study period, which gives
profitability the first priority among other. Export market
share criterion represents 0.65 of the total weight. This
result is consistent with the nature of normal condition
which promotes exporting for many strategic and political
advantages.

6.2. Final Crop Weight

The rank of crops, according to AHP method, is shown in
Figure 6. Export crops have the highest relative weight
(0.18). Vegetables and citrus have the second priority,
followed by olives then fruits and field crops with the same
priority, then palms and medical crops come in the last.

12.3%

--0
% 15.6%

0.16
014
012 10.5% 10.5% 1039

01 i
00s =
008
004
002

0

¥ F & F &
" 0-&0 \'_,\\ C‘\\ ;‘(‘) d&o \ @

Relative wieght

Figure 6. Relative weights andranking of the alternatives with respect to
the goal

6.3. Sensitivity Analysis

The sensitivity analysis of the performance of
alternatives with respect to each main criterion is shown in
Figure 7. From this graph, it is noted that export crops have
the highest performance score with respect to all criteria,
except the environmental criterion, it has the lowest
performance score with respect to this criterion. While
vegetables have the second top performance score with
respect to all criteria excluding the environmental criterion,
and it has better performance score on environmental
criterion than the export crops. The performance of the
other crops swings among the main criteria. Fruits appear to
have moderate performance on all criteria.

To have more insights into the performance of the
different alternatives with respect to criteria, the original
evaluation matrix ‘X8x7’ was submitted to co-plot software.
Co-plot is used to locate each alternative in a
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two-dimensional space in which the location of each action criteria involved.

is determined by all criteria simultaneously. The input for 2. the structure of correlations among the criteria.
this software is the evaluation matrix (alternatives versus 3. the mutual relationship between the actions and the
main criteria). The co-plot method produces three results: criteria[ 24].
1. similarity among actions by the composite of all
Dbjt aw
A0
80
—.30
A0
.60

50

A0

Fruits
Field Crops

4
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W

20 Hedical Crops
[
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Financial Environmenta Political OVERALL
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Figure 7. The performance graph for the crops under study
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Figure 8. Co-plot graphic display of crops and the evaluation criteria
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Figure 8 shows the eight crops (alternatives) located in a
two-dimensional space, where the alternatives are
represented by circles, and criteria by axes. The coefficient
of alienation for this plot is 0.011 which is acceptable and
indicates that there is a small
variables[25].

Figure 8 shows that the two most dissimilar alternatives
are palms and export crops which are the farthest apart. It is

clear that palms perform very well with respect to

variation between

environmental criteria (located in environmental criteria
direction), while, export crops perform well with respect to
technical and financial criteria. The dispersion of the arrows
in opposite directions indicates the presence of conflicting
criteria; for instance, technical and financial criteria versus
environmental criterion. The criteria which have similar
preferences are oriented in the same direction. In Figure 8,
economic, social, marketing, political and technical criteria
have the same preferences.

7. Conclusions

Crop planning model in this study is constructed as a
MCDM problem in order to compare eight types of crops
using AHP methodology. There are many factors that affect
the selection of crops. The study considered seven main
criteria and thirty one sub criteria, which could help in

developing better decisions. The results show that The
economic criteria are the most important criteria as they
represent 0.33 of the total weight, while the technical
criteria are the lowest important criteria as they represent
0.07 of the total weight. The final AHP rank of crops shows
the most important crops are export crops, citrus and
vegetables, which means that cropping pattern is skewed
towards these crops.

Based on the results of this study, some points are
recommended for future studies:

e Since goal programming (GP) provides better insights
to the problem, our immediate plan is to build a GP model
to determine the area of each crop to be cultivated.

e Dealing with crops as groups forced the researchers to
approximate data. To have more accurate results, it is
recommended for future work to apply this study taking
crops as individuals.

e Since each element in the AHP hierarchy must be
independent, other MCDM method as Analytic Network
Process (ANP) can be used to deal with the dependency that
could be found between some criteria.

This study i performed on the governmental agricu ltural
lands in Gaza Strip from the govermnmental view, the
agricultural private sector is not included so, the farmers
view is not considered. It is recommended to consider the
farmers view in other future studies.

Table 3. Final AHP Weights For Criteria, Sub-criteria And Altematives

I;I)um Criteria Lo.cal Glo.bal Veget e Export Field Medical
er Weight | Weight ablges Fruits | Citrus | Olives | Palms crl())p X crops crops
1 Economic Criteria 0333 | 0333 | 0163 | 0123 | 0192 | 0126 | 0106 | 0137 | 0087 | 0066
1.1 df;ggig‘ﬁ;gg;; %‘ggﬁ,) 0308 | 0.103 | 0191 | 0135 | 0335 | 0088 | 0044 | 0157 | 0027 | 0022
12 Contribution to animal 0.150 | 0050 | 0219 | 0103 | 0128 | 0122 | o101 | o101 | 019 | 0029

production sector

13 | Agro-industriesproducts | 0.163 | 0054 | 0214 | 049 | 0173 | 021 | 0098 | 0028 | 0079 | 0048
14 | Usingcrop by-products | 0067 | 0022 | 0152 | 0063 | 0135 | 0.8 | 0251 | 0049 | 0143 | 0025
15 Area requirement 0225 | 0075 | 0087 | 0087 | 0013 | 0095 | 0172 | 0275 | 0028 | o0.144
16 | Crop importneedvolume | 0087 | 0029 | 0062 | 0200 | 0066 | 0093 | 0068 | 0027 | 0312 | 0173
2 Financial criteria 0133 | 0133 | 0130 | 0117 | 0067 | 0098 | 0075 | 0211 | 0146 | o0.156
2.1 | Annual returnper dunum | 0520 | 0071 | 0.161 | 0.146 | 0066 | 0.127 | 0055 | 0333 | 0043 | 0069
22 Labor cost per dunum 0227 | 0030 | 0059 | 0109 [ 0072 | 0056 | 0086 | 0024 | 0305 | 0289
23 | Production cost per dunum | 0.108 | 0014 | 0036 | 0078 | 0082 | 0102 | 0184 | 0029 | 0248 | 0241
24 Pay pack period 0.137 | 0018 | 0200 | 0051 [ 0050 | 0050 | 0050 | 0192 | 0200 [ 0207
3 Marketing criteria 0133 | 0133 | 0232 | 0085 | 0185 | 0082 | 0064 | 0238 | 0084 | 0030
3.1 | Percapita consumption | 0.108 | 0014 [ 0324 [ 0160 | 0169 | 0071 | 0065 | 0035 | 0149 | 0028
32 Local market share 0238 | 0032 | 0243 | 0132 | 0147 | 0155 | 0106 | 0032 | 0142 | 0043
33 Export market share 0654 | 0087 | 0213 | 0056 | 0201 | 0058 | 0048 | 0346 | 0052 | 0026
4 Environmental Criteria | 0.135 | 0.135 | 0060 | 0092 | 0083 | 0190 | 0217 | 003 | 018 | 0.137
41 Impact on soil fertility 0083 | 0011 | 0086 | 0083 | 0088 | 009 | 0110 | 0086 | 0366 | 0091
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42 Cultivation in severe 0064 | 0009 [ 0222 | 0080 | 0085 | 0207 | 0229 | 0065 | 0078 | 0033
conditions
43 Water quality 0.191 | 0026 | 0078 | 0083 | 0057 | 0245 | 0265 | 0025 | 0154 | 0092
44 Water consumption 0231 | 0031 | 0044 | 0074 | 0049 | 0237 | 0189 | 0032 | 0184 | 0.19
45 Fertilizers use 009 | 0012 | 0038 | 0097 | 0109 | 0168 | 0207 | 0020 | 0187 | 0164
46 | Treated water use potential | 0076 | 0010 | 0036 [ 0119 | 0119 | 0281 | 0305 | 0028 | 0076 | 0035
47 Pesticides use 0265 | 0036 | 0028 | 0108 | 0109 | 0116 | 0215 | 0029 | 0210 | o0.184
5 Technical criteria 0067 | 0067 | 0227 | 0078 | 0124 | 0092 | 0080 | 0246 | 0083 | 0071
5.1 Yield rate per dunum 0176 | 0012 | 0323 | 0123 | 0194 | 0058 | 0052 | 0162 | 0061 | 0026
52 Competitiveness 0439 | 0020 | 0160 | 0072 | 0154 | 0127 | 0072 | 035 | 0030 | 0029
53 Timeto harvest 0077 | 0005 | 0215 | 0043 | 0043 | 0045 | 0046 | 0200 | 0208 | 0200
54 | Numberofharves times | 0073 | 0005 | 0272 | 0056 | 0056 | 0056 | 0059 | 0105 | 0201 | 0197
55 Intercropping 0075 | 0005 | 0095 | 0136 | 0114 | 0158 | 0320 | 0082 | 0064 | 0030
56 Intensive cultivation 0160 | 0011 | 0352 | 0042 | 0042 | 0042 | 0043 | 0197 | 0147 | 0.136
6 Political criteria 0113 | 0113 | 0140 | 0074 | 0215 | 0127 | 0064 | 0309 | 0042 | 0030
6.1 Export promotion 0607 | 0069 | 0121 | 0063 | 0242 | 0130 | 0049 | 0331 | 0033 | 0030
62 | Govemment preferences | 0.114 | 0013 | 0.140 | 0113 | 0106 | 0290 | 0.8 | 0101 | 0036 | 0030
63 lmf‘;zfg“:;‘fm?:ia] 0279 | 0032 | 0180 | 0080 | 0201 | 0054 | 0046 | 0348 | 0063 | 0028
7 Social criteria 0086 | 0086 | 0171 | 0128 | 0173 | 0126 | 0084 | 0177 | o112 | 0029
7.1 Food security 0333 | 0029 | 0310 | 0105 | 0063 | 0129 | 0152 | 0027 | 0148 | 0031
72 | Improving living sandards | 0667 | 0057 | 0.102 | 0140 | 0228 | 0125 | 0050 | 0252 | 0076 | 0028
Final Crop Weight 0156 | 0105 | 0156 | 0123 | 0103 | 0177 | 0105 | 0067
AHP Rank 2 2 6 7 1 4 8
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