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(15) 100 184,253.8 (13)11 20,523.7 (16)48 88,494.0 (15)21
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34 25 49 38 33 25 30 16 33 22
%17
20 %18 (4.99-3)
%37

65




%33

%30

%649
0625
%80
9623 %21
N 20)
9682 (4.99-3) 9665

66

%38

%22

%44

(26)

%33

%12

(4.99-3)

20)



26

2010
20 19.99-10 9.99-5 4.99-3 3
34 38 26 26 23 21
40 46 32 24 18 18
57 59 54 44 44 39
21 22 21 21 21 20
24 29 19 14 11 9
33 33 31 30 28 31
16 17 16 15 11 10
12 12 14 10 11 11
80 82 71 53 65 44
28 34 24 21 16 15
25 28 23 24 17 18
36 39 32 29 25 24
43 51 46 44 37 26
29 34 24 26 30 21
53 61 55 48 39 34
56 68 63 56 44 34
57 65 59 57 50 36
(27)
%669
%82
%50 %45
%24 %21
%71
%15 %38
%85 20

67




%52

%29
%74
N 20) %85 (4.99-3) %76
%38
.( 20) 9652 (4.99-3) %41
%15
929 (4.99-3) %17
20)
27
2010
(

10,7865 6,955 59388 4568 12380 1,074 41695 3,022 3
21 21 15 17 38 40 74 68

13,4461 3,883  6,969.1 2772 22603 1,080 44229 1,703 4.99-3
23 23 17 19 41 41 76 68

31,7124 5031 158028 3779 6291.8 1,902 9,0258 2,355 9.99-5
26 26 19 22 44 44 77 68

48,868.9 3,898 224338 3,047 114133 1,899 11,701.9 1,766 19.99-10
29 28 22 25 46 46 77 68

259,394.2 4,628 80,7461 3579 77,5582 2,787 64,7125 2,223 20
M 34 29 30 52 49 85 73
364,208.1 24,395 131,390‘_; 17,745 98,761.6 8,742 94,032.6 11,069

35 25 24 21 50 45 82 69

68



2.6

1.2.6
(28)
%35 33,746
%39 472,284.7
21,133
390,648.7 %26
%35
12,613
81,636 %74
%81
28
2010
()
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Executive Summary

This study aims to employ the results of the agricultural census, which was carried out in both
the West Bank and Gaza Strip cooperatively by the Palestinian Central Bureau of Statistics
and the Ministry of Agriculture in 2010, to study fragmentation in agricultural holdings and
the equality of their distribution in the occupied Palestinian Territory. In particular, the study
seeks to achieve a number of objectives, most notably identifying the size of the agricultural
land holdings (numbers and areas); classifying them in terms of area; comparing the size of
agricultural holdings in the West Bank (north, center and south) to those in Gaza Strip;
drawing a comparison between these holdings in different Palestinian governorates; analyzing
the differences in the average size of the agricultural holdings in terms of their features;
analyzing the differences in the average size of the agricultural holdings in terms of the socio-
economic characteristics of the holders; analyzing the differences in the average size of
agricultural holdings in terms of agricultural technological types; drawing Lorenz Curve to
obtain a graphical representation of the cumulative distribution of the possession of
agricultural holdings in the entire Palestinian Territory as a whole, in the West Bank and in
Gaza Strip, as well as in different governorates; measuring the equality of distribution of
holdings by calculating the Gini Coefficient in the entire Palestinian Territory, in the West
Bank and in Gaza Strip, as well as in different governorates; and proposing recommendations
to mitigate the effects of fragmentation of agricultural holdings and fight inequality in
holdings distribution.

This study is important in the sense that it employs the results of the agricultural census to
analyze the fragmentation of agricultural holdings and the equality/inequality in their
distribution. It also studies the impact of the size of agricultural land holdings on management
of holdings, the effects of size on the objectives of the production process and implications on
types of technology used. Several groups of concerned people are expected to benefit from the
results of this study, particularly 1) farmers; 2) decision makers (informing appropriate
decision-making in terms of the consolidation of agricultural holdings, which will improve
productivity of land, enhance the total production, increase income of farmers and ensure a
Palestinian food security; 3) agricultural cooperatives, especially those interested in
consolidating agricultural holdings; 4) private agricultural companies (in terms of the types of
technology used in each category of holdings).

To analyze the results of the census, the study adopts the descriptive and analytical statistical
approach. Descriptively, the study calculates frequencies and percentages to describe the
numbers and areas of holdings, as well as the differences between them in the entire
Palestinian Territory, in the West Bank and Gaza Strip, as well as in different governorates.
To understand the deviation of the areas of the holdings from the arithmetic mean (as a tool to
measure fragmentation), the study also calculates the average, median, standard deviation,
standard error and the relative standard error of the sampling. To illustrate equality in the
distribution of agricultural holdings in the occupied Palestinian Territory, the paper utilizes
two approaches. First, it draws Lorenz Curve to study the distribution of areas of agricultural
holdings between holders in the Occupied Palestinian Territory, and in the West Bank and in
Gaza Strip separately, as well as across the different Palestinian governorates. Second, it
calculates the Gini Coefficient so as to measure the equality of distribution of agricultural
holdings among holders in the Occupied Palestinian Territory, in the West Bank and in Gaza
Strip separately, as well as in the different governorates. Analytically, the study conducts (t-
tests) and one-way analysis of variance (ANOVA) to analyze the differences in the average
areas of holdings according to region (in the West Bank and Gaza Strip as well as across



governorates), and according to the characteristics of holdings, characteristics of the holders,
and the types of agricultural technology.

The study has no geographical limits. It covers all the occupied Palestinian Territory, as the
agricultural census surveyed the West Bank and its eleven governorates, and the Gaza Strip
and its five governorates. However, because the census found that 71% of the holdings are
plant holdings, and because many of the live-stock holdings are non-land holdings, the
analysis will be limited to agricultural holdings which involve land holdings (plant and
mixed). Finally, the study excludes observations that do not give a definitive answer to a
question, and this explains the minor differences in the total figures of the holders and
holdings when discussing a specific property of the holders or a specific characteristic of the
agricultural holdings, both in terms of number and area.

The study found that areas of agricultural holdings are fragmented and that they are
inequitably distributed. This is clearly featured by several indicators. First, the average areas
of holdings are relatively small (with an average area of plant and mixed holding of 12.4
dunums). The results also suggest that the average area of a holding in the West Bank is
scantly larger than the average area in the Palestinian Territory (about 13.8 dunums in the
West Bank compared to 5.9 dunums in Gaza Strip). The average areas of holdings in the
northern West Bank, Central West Bank and southern West Bank are 15.1, 13.6 and 11.3
dunums, respectively. By governorate, the results of the analysis indicate that the average area
of holdings varies across governorates, down from 5.3 dunums in Khan Younis up to 49.4
dunums in Jericho and Al-Agwar. The results also suggest that, in addition to Khan Younis,
the average area of holdings in Jerusalem, Bethlehem, North Gaza, Gaza, Ramallah and Al-
Bireh, Salfit, Rafah and Deir Al-Balah is below the of average on national level. The results
also found that, in addition to Jericho and Al-Agwar, the average area of holdings in Nablus,
Qalgilya, Tulkarm, Jenin and Tubas is larger than the average on the national level.

Second, standard deviation is higher than the arithmetic mean, where data indicate that the
value of the standard deviation of the areas in the occupied Palestinian Territory as a whole is
36.42 dunums- which is almost three times the arithmetic mean (12.4 dunums), which is, of
course, a sign of fragmentation. On the other hand, there is an evident disparity between
different regions. The results of the analysis reveal that the standard deviation in the Gaza
Strip is 16.41 dunums, which is the lowest among all regions. This value is quite double the
arithmetic mean in the Strip (5.9 dunums). In the Central West Bank, the standard deviation is
45.8 dunums, i.e. more than three times the value of the arithmetic mean (13.6 dunums). In
the rest of the regions, these values significantly vary (particularly between the Central West
Bank and the Gaza Strip). Whereas the standard deviation of the area of holdings in the
northern West Bank is more than double the value of their arithmetic mean (36.85 compared
to 15.1 dunums), the standard deviation in the southern West Bank is more than three and a
half times the value of the arithmetic mean (39.69 compared to 11.3 dunums). By
governorate, the standard deviation values are relatively high, suggesting dispersion from the
arithmetic mean. This, in turn, means that areas are fragmented and inequitably distributed
within governorates. The results indicate that the lowest value of the standard deviation is
found in Khan Younis (8.53 dunums), 1.6 times the value of the arithmetic mean- suggesting
less fragmentation and more equitable distribution. By contrast, the highest value of standard
deviation is found in Jericho and Al-Agwar (152.44 dunums), more than three times the value
of the arithmetic mean- suggesting more fragmentation and less equitable distribution of
holdings. The situation in other governorates is somewhere within these two extremes, Khan
Younis and Jericho.



Third, the number of small-size agricultural holdings is large, while the total area of these
holdings is relatively small. On the other hand, the number of large-size agricultural holdings
is small, while the total area of them is large. Particularly, 34% of the small-size holdings,
smaller than three dunums, have total area of barely 4.4% of the total area of the holdings. In
contrast, 14% of the large-size holdings, twenty dunums or more, have total area of 64% of
the total area of the holdings.

Fourth, the curvature of the Lorenz curve suggests inequality in distribution. This applies to
the area of holdings in the occupied Palestinian Territory as a whole as well as to different
regions (north, center and south), but with a relative disparity between regions. This
inequality also appears in each governorate, with a conspicuous disparity between various
governorates.

Fithth, the Gini coefficient for holdings is overall relatively high in the occupied Palestinian
Territory; it does however, show a clear difference between the regions and governorates.
Specifically, the results show that the value of the Gini coefficient at the national level is 0.60,
which is an indication of a relative inequality in the distribution of plant and mixed holdings
overall in the occupied Palestinian territory. The results also show that the value of this
coefficient in the West Bank is 0.60 versus 0.53 in Gaza Strip. This is due to the relative
inequality in the distribution of holdings in the two regions; however the inequality in the
Gaza Strip itself is less than that in the West Bank. In the three regions of the West Bank, the
results show that the value of the Gini coefficient in the north is 0.59, while it is 0.60 in the
center and 0.62 in the south. This accentuates the relative inequality in the distribution of
holdings in the center and south of the West Bank which is incidentally also the worst overall
in the Palestinian Territory.

At the governorate level, the value of the Gini coefficient ranges from 0.49 in Khan Younis,
up to 0.66 in the Jericho and Al-Agwar governorate. These values demonstrate that Khan
Younis is suffering the least from inequality in the distribution of holdings, while Jericho and
Al-Agwar suffer the most from this phenomenon. The results show that most of the Gaza
Strip governorates have a low Gini coefficient relative to those in the West Bank. It is noted
that the Gini coefficient in all of the governorates of the Gaza Strip is less than its value at the
national level (0.60). The value of the Gini coefficient in those governorates is as follows:
North Gaza (0.53), Rafah (0.53), Deir Al-Balah (0.56), and Gaza governorate (0.58).

In the West Bank, the Gini coefficient value varies strongly between governorates, where
some fall below the national level and the West Bank level of (0.60). These governorates are:
Jerusalem (0.57), Jenin, Tulkarm, Bethlehem (0.58 in each of them), Salfit (0.55), Qalqilya,
Nablus (0.59 in each of them), and Ramallah and Al-Bireh govrnorate (0.56). This
demonstrates that these governorates suffer from relative inequality in the distribution of
holdings, but to a lesser extent than that of the national or the West Bank levels. In the rest of
the West Bank governorates, the Gini coefficient value exceeds the national benchmark which
is an indication that these governorates are suffering more inequality than other governorates.
In addition to the Jericho and Al-Agwar governorate, where the value of the Gini coefficient
is (0.66), the results show that the coefficient value in Hebron is 0.63, and 0.64 in Tubas.

In order to correlate areas of holdings, on the one hand, and their productivity and production
on the other, the study analyzed the relationship between different categories of holding areas
and the use of modern agricultural technology. In this regard, a larger area category suggests



more intensive use of biotechnology, represented by the use of improved seeds, bulbs, tubers
and seedlings. The positive relationship between the plot area and the extent of used
technology also applies to the use of chemical and mechanical technology as well as
integrated pest management. The results indicate that a larger area category is more intensive
in the use of chemical fertilizers and chemical pesticides. In addition, a larger area category
suggests a more intense use of mechanical technology, represented by the use of heavy
agricultural machinery. In the same line, a larger area category suggests a more intensive use
of integrated pest management results in. In the order of the most used type of technology,
mechanical technology is used more intensively than chemical technology which is used more
intensively than biotechnology and finally the least intensive use is the use of integrated pest
management.

Using biotechnology, chemical and integrated pest management leads to increase in yields,
and hence an increase in agricultural production on the microeconomic level (agricultural
holdings) and on the macroeconomic levels (the contribution of agriculture to GDP). The
reason for using mechanical technology, on the other hand, is not linked to an increase of
productivity and production, but facilitates agricultural operations, especially in countries that
suffer from scarcity of human resources as labor force. This is the basis on which the study
discusses the phenomenon of fragmentation of agricultural holdings and the inequality in their
distribution. The aim of such a discussion is to enable the search for possible solutions and
recommendations in order to consolidate and improve the equality in the distribution of
holdings among the holders. Before suggesting recommendations, we must discuss the
possible reasons behind this phenomenon. Unfortunately, the census does not include
questions regarding the reasons for this situation; however, previous studies can help in this
regard. For example, a study by the Ministry of Agriculture and Agrarian Reform in Syria
found that the reasons for the fragmentation of holdings in Rural Damascus are social,
economic, natural and legislative.

The social factors represent 31% of the causes of fragmentation, with the inheritance system
ranking first among these factors. Other social factors include distribution of lands among the
children before their father’s death. The economic factors constitute 42% of the causes and
the main reason for this is that farmers can gain a higher return on their land from selling it
due to the increase in land prices. Another economic factor, which comes after the sale of
agricultural land, is the high cost of production inputs. Hence farmers abandon part of their
land to be able to maintain the rest of it. Moreover, working as a farmer outside the village is
often given as reason to abandon farm land which is either sold in whole or in part. The
natural factors constitute 15% of the causes, the major one being the condition of drought in
the last ten years. Finally, the regulations factors constitute 12% of the causes, mainly the
expansion of organizational charts which led to the acquisition of land and contributed to the
fragmentation of agricultural holdings, being the main one.

The results of another study by the Palestinian Economic Research Institute (MAS) indicate
that land fragmentation in Palestine can be a result of three reasons, multiple heirs, the
relative importance of the land under consideration and the small areas that are meant to be
split. The study advocates that these factors are interrelated, especially when the intended land
is small and of great importance in terms of location. Thus, it is a very valuable asset and if
there is a large number of heirs, it will eventually lead to the fragmentation of the land.

In light of the above discussion, the study lists some recommendations and proposals to
reduce the phenomenon of fragmentation and dispersion of areas of agricultural holdings. The
principal recommendation is to consolidate individual small holdings into larger ones. In this



regard, the study recommends, based on the results that have been obtained, that; first,
consolidate holdings of individual small area, where a family is the legal entity that
administers the holding. However, areas of family holdings do not exceed 15% of the total
areas. Secondly, consolidate holdings of individual small areas on the basis of agricultural
associations (cooperatives), where the results indicate that cooperatives tend to use different
types of modern agricultural technology more intensively than individual and family farming.
Thirdly, consolidate holdings of individual small area on the basis of agricultural companies,
as the results indicate that companies tend to use different types of modern agricultural
technology more intensively than individual and family farming.

The process of consolidating agricultural areas can be enforced by issuing the necessary
legislation that could encourage the establishing of large agricultural farms, in the form of
family, cooperative and company farms. The study suggests a package of such legislation,
including; First, cancel the VAT on the purchases of agricultural inputs that are necessary for
agricultural production. Secondly, abolish the income tax on farmers, even if they are in the
form of agricultural companies. Thirdly, facilitate the exports of agricultural products,
including the cancellation of all export fees on agricultural products. Fourthly, facilitate the
import of supplies and components of modern agricultural technology, especially biological,
chemical and integrated pest management. The study also encourages the establishing of
legislation which sets a minimum size threshold on the registration of agricultural land areas.
In this regard, the current median size of holdings in each region is recommended. The values
of the median are: 6 dunums in the north of the West Bank, 5 dunums in the center, 4 dunums
in the south and 3 dunums in the Gaza Strip. Special attention should be given to the
following governorates in the consolidation process; Jericho and Al-Agwar, Tubas and
Hebron, where the smallest 40% of the holders in these governorates only possess 1%, 1%
and 2% of the area of holdings in each of them, respectively.

Regarding holdings of large areas which cause an inequality in the distribution of holdings,
the study proposes the following; first, assist large holdings that are utilized fully and
effectively, in order to encourage the private sector to engage in the agricultural sector.
Secondly, the study calls to encourage holders of large holdings that are not effectively
utilized to dispose of areas that constitute a burden on them either leasing or selling the
unutilized areas to others who are willing to invest in the agricultural sector (individuals,
families, associations, companies). Lastly, the study calls on the government to issue the
necessary legislation and governing processes that promote the leasing and selling of
unutilized tracts of holdings.



