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Executive Summary

The main objective of this study is to analyze the effects of the socio-economic characteristics
of the agricultural holders on the adoption of agricultural technology. This was done through
analyzing the results of the agricultural census which was completed by the PCBS in
cooperation with the Ministry of Agriculture and the Union of Agricultural Work
Committees. The specific objectives of the study are to: identify the main characteristics of
the agricultural holders; identify to which extent different types of agricultural technology are
used including: biotechnology, chemical, mechanical, and integrated pest management;
analyze the difference in applying these types of technologies in different geographical areas
in the Occupied Palestinian Territory (OPT); and analyze the relation between the different
types of technologies and the socio-economic characteristics of the agricultural holders.

The importance of the study is to present policy recommendations that could be used as a
basis for policy formulation from which to improve productivity, production and holders’
income. The study is also important to importers of these types of technologies, and to the
exporters of different agricultural products. Moreover, the results of the study are also
important to the agricultural unions and the agricultural firms who by which can identify the
groups who are heavy users of such technologies.

In order to achieve its objectives, the study uses both descriptive and inferential statistics. In
the descriptive side, the study calculates frequencies and percentages to describe the socio-
economic characteristics of the holders and the extent to which the different types of
agricultural technologies are used. In the inferential statistics side, the study uses the Chi-
square test and the one-way ANOVA test to examine the relation between the use of
agricultural technologies and the socio-economic characteristics of the agricultural holders.

There were no geographical limits to the study. In fact, the census included all governorates in
the West Bank and in the Gaza Strip (eleven in the West bank and five in the Gaza Strip).
Because there are differences between the circumstances and types of technologies used in
plant and animal production, and because the initial results of the census show that 71% of the
total agricultural holdings are plant holdings, the study analyzed the use of different types of
technologies in plant production. And since the mixed holdings include plant production, the
study used observations from both plant and mixed holdings in the analysis. The study
excluded from the analysis observations that didn’t provide a specific answers to the question.

Biotechnology is defined as the use of hybrid and improved seeds and seedlings in the
agricultural production process with the aim to increase agricultural production and to
enhance the quality of agricultural products. The World Bank asserts that there was an
increase in the agricultural production due to the use of such technology. Chemical
technology is defined as the use of chemical fertilizers to maintain soil fertility, and the use of
chemical pesticides to control pests that threat plant growth. Mechanical technology is
defined is the use of heavy machinery in the agricultural production process. It is a labor-
saving king of technology. Studies show that both bio and chemical technologies are land-
saving technologies, since their use increase production or produce the same level of output
using less land. The use of mechanical technology, studies say, does not increase production
but it reduces the use of the labor force in the production process.



The results of the study show that the legal status of most of the holders are individuals 82%,
followed by households 12% and partnerships 6%, whereas the institutions (societies,
government and companies) only makes about 1% of the total number of holders. Most of the
holders fall in the age group of (31-60) years who comprise 71%, followed by those 60 years
of age or older who comprise 24%, and those aged 30 years or less making up 6%. Most of
the holders are males 88%, while the females constitute 7% of the total number of holders and
the remaining proportions go to their partnerships. Holders whose main occupation is not
agriculture constitute 75% of all holders, whereas the occupation of 25% of them is
agriculture. The percentage of holders who live in households with (6-9) members is 50%,
while those who live with (4-5) members is 21%, and the percentage of those who live within
a household of (2-3) members is 16%, the percentage of households with more than 10
persons is 12% and finally the households with only one household member make up 2%.
Holders who attained elementary, preparatory or secondary level of education constituted
58% of total holders, while the others were distributed among other educational levels.
Holders with at least secondary level education who were not specialized in agriculture
constituted 95% of holders, while only 5% of them had a major in agricultural sciences. Of
the holdings, 74% were managed by the holders themselves, 24% by household members
while only 2% managed by a hired manager. Holders’ whose main purpose of production was
oriented toward household consumption constituted 74%, whereas 24% of them was to direct
their production for sale in the markets.

The study shows that there are substantial differences in the extent of which different types of
agricultural technologies are used. In fact, 60% of the holders use mechanical technology;
50% of them use chemical pesticides; 35% of them use chemical fertilizers; 25% of them use
biotechnology; and only 18% of them use integrated pest management.

In terms of the different usages of technologies among different geographical regions in the
OPT, the results show that there are statistically significant differences that favoring the Gaza
Strip over the West Bank. More specifically, the results show that 38% of the holders in the
Gaza Strip use biotechnology, whereas 22% of the holders in the West Bank use it; the
percentage of holders in the Gaza Strip who use chemical fertilizers was 74%, whereas 26%
of the holders in the West Bank use such chemicals; the percentage of holders in the Gaza
Strip who use chemical pesticides was 74%, whereas 45% of the holders in the West Bank
use such chemicals; the percentage of holders in the Gaza Strip who use mechanical
technology was 68%, whereas 59% of the holders in the West Bank use such technology; the
percentage of holders in the Gaza Strip who use integrated pest management was 30%,
whereas 16% of the holders in the West Bank use such technology.

In terms of the differences among governorates of the OPT in using agricultural technologies,
the results show a statistically significant difference among them, at the statistical level of
significance (0.05). Furthermore, the differences are in favor of governorates that are
characterized by irrigated agriculture over governorates that depend on rain-fed agriculture.
Specifically, the results show that holders located in irrigated governorates use biotechnology
more intensively than holders who are located in the rain-fed governorates. As examples, in
the irrigated governorates, the percentage of holders who use biotechnology in Jericho and
Al- Agwar made up 69%, 50% in Tubas, 31% in Qalqgilya, 45% in Rafah, and 44% in Khan
Yunis. However, only as examples of the rain-fed governorates, it is noticed that only 12% of
the holders in Ramallah and Al-Bireh, and 13% in Salfit use such technology. Holders located
in irrigated governorates use chemical fertilizer more intensively than holders who are located
in the rain-fed governorates. As examples of the irrigated governorates, the study found that



73% of the holders in Jericho and Al- Agwar, 46% in Tubas, 39% in Qalgilya, 74% in Rafah,
and 76% in Khan Yunis use chemical fertilizers. As examples of the rain-fed governorates,
however, the study found that only 12% of the holders in Ramallah and Al-Bireh, and 13% in
Salfit use such chemicals. Holders located in irrigated governorates use chemical pesticides
more intensively than holders who are located in the rain-fed governorates. As examples of
the irrigated governorates, the study found that 87% of the holders in Jericho and Al- Agwar,
62% in Tubas and Tulkarm, 67% in Qalgilya, 75% in Rafah, and 72% in Khan Yunis use
chemical pesticides. As examples of the rain-fed governorates, however, it found that only
16% of the holders in Ramallah and Al-Bireh, and 27% in Jerusalem use such chemicals.
Holders located in irrigated governorates use mechanical technology more intensively than
holders who are located in the rain-fed governorates. As examples of the irrigated
governorates, the study found that 88% of the holders in Jericho and Al- Agwar, 70% in
Tubas, 70% in Qalgilya, 80% in Rafah, and 72% in Khan Yunis use mechanical technology.
As examples of the rain-fed governorates, however, it found that only 51% of the holders in
Ramallah and Al-Bireh, and 63% in Salfit use such technology. Holders located in irrigated
governorates use integrated pest management more intensively than holders who are located
in the rain-fed governorates. As examples of the irrigated governorates, the study found that
57% of the holders in Jericho and Al- Agwar, 29% in Tubas, 37% in North Gaza, 35% in
Rafah, and 38% in Deir Al-Balah use integrated pest management. As examples of the rain-
fed governorates, however, it found that only 10% of the holders in Ramallah and Al-Bireh,
and 3% in Jerusalem and Salfit use such technology.

The use of biotechnology differs according to the socio-economic characteristics of the
holders at the (0.05) statistical significance level. First, there is a statistically significant
relationship between the use of biotechnology and the legal status of the holder, and it is in
the favor of institutional holdings (cooperatives, companies and government), where the
percentage of holders that use such technology within this group is larger than the percentage
of holders that use it within the other groups. Second, there is a statistically significant
relationship between the use of biotechnology and the holder’s age, and it is in the favor of
relatively younger groups, where the percentage of holders that use such technology within
the younger groups are larger than the percentage of holders that use it within the other
groups. Third, there is a statistically significant relationship between the use of biotechnology
and the gender of the holder, and it is in the favor of the males, where the percentage of male
holders that use such technology within the male group is larger than the percentage of the
female holders that use it within the female group. Fourth, there is a statistically significant
relationship between the use of biotechnology and the holder’s main occupation, and it is in
the favor of holders whose main occupation is agriculture, where the percentage of holders
that use such technology within this group is larger the percentage of holders that use it within
the holders whose main occupation is not agriculture. Fifth, there is a statistically significant
relationship between the use of biotechnology and the holder’s household size, and it is in the
favor of holders who belong to large size households, where the percentage of holders that use
such technology within these groups are higher than the percentage of holders that use it
within the holders who belong to small size households. Sixth, there is a statistically
significant relationship between the use of biotechnology and the holder’s educational level,
and it is in the favor of holders who attained higher level of education, where the percentage
of holders that use such technology within these groups is larger than the percentage of
holders that use it within the holders who attained lower educational levels. Seventh, there is a
statistically significant relationship between the use of biotechnology and the holder’s
academic field, and it is in the favor of holders whose field of specialization is agricultural
sciences, where the percentage of holders that use such technology within this group is larger



than the percentage of holders that use it within the group of holders whose field of
specialization is not agriculture. Eighth, there is a statistically significant relationship between
the use of biotechnology and the holding management method, and it is in the favor of holders
whose holding is managed by the holder himself, where the percentage of holdings that are
managed by the holder himself and use such technology is higher than the percentage of
holdings that are managed by the other methods. Ninth, there is a statistically significant
relationship between the use of biotechnology and the main purpose of production, and it is in
the favor of holders whose main purpose of production is to sell their products in the market,
where the percentage of holders that use such technology within this group is larger than the
percentage of holders whose main purpose of production is for household consumption.

The use of chemical technology (chemical fertilizers) varies according to socio-economic
characteristics of the holders with statistical significance at the (0.05) level. First, there is a
statistically significant relationship between the use of chemical fertilizers and the legal status
of the holder, and it is in the favor of institutional holdings (cooperatives, companies and
government), where the percentage of holders that use such technology within this group is
larger than the percentage of holders that use it within the other groups. Second, there is a
statistically significant relationship between the use of chemical fertilizers and the holder’s
age, and it is in the favor of relatively younger groups, where the percentage of holders that
use such technology within the younger groups is larger than the percentage of holders that
use it within the other groups. Third, there is a statistically significant relationship between
the use of chemical fertilizers and the gender of the holder, and it is in the favor of males,
where the percentage of male holders who use such technology within the male group is
larger than the percentage of the female holders who use it within the female group. Fourth,
there is a statistically significant relationship between the use of chemical fertilizers and the
holder’s main occupation, and it is in the favor of holders whose main occupation is
agriculture, where the percentage of holders that use such technology within this group is
larger than the percentage of holders that use it within the holders whose main occupation is
not agriculture. Fifth, there is a statistically significant relationship between the use of
chemical fertilizers and the holder’s household size, and it is in the favor of holders who
belong to large size households, where the percentage of holders that use such technology
within these groups is higher than the percentage of holders that use it within the holders who
belong to small size households. Sixth, there is a statistically significant relationship between
the use of chemical fertilizers and the holder’s educational level, and it is in the favor of
holders who attained higher level of education, where the percentage of holders that use such
technology within this group is larger than the percentage of holders that use it but fall within
lower educational level groups. Seventh, there is a statistically significant relationship
between the use of chemical fertilizers and the holder’s academic field, and it is in the favor
of holders whose field of specialization is agricultural sciences, where the percentage of
holders that use such technology within this group is larger than the percentage of holders that
use it within and whose field of specialization is not agriculture. Eighth, there is a statistically
significant relationship between the use of chemical fertilizers and the holding management
method, and it is in the favor of those managed by the holder himself, where the percentage of
holdings that is managed by the holder himself and use such technology is higher than the
percentage of holdings that is managed by the other methods. Ninth, there is a statistically
significant relationship between the use of chemical fertilizers and the main purpose of
production, and it is in the favor of holders whose main purpose of production is to sell their
products in the market, where the percentage of holders that use such technology to sell their
products is larger the percentage of holders that use it and whose main purpose of production
is for household consumption.



The use of chemical technology (chemical pesticides) varies according to socio-economic
characteristics of the holders with statistical significance at the (0.05) level. First, there is a
statistically significant relationship between the use of chemical pesticides and the legal status
of the holder, and it is in the favor of institutional holdings (cooperatives, companies and
government), where the percentage of holders that use such technology within this group is
larger than the percentage of holders that use it within other groups. Second, there is a
statistically significant relationship between the use of chemical pesticides and the holder’s
age, and it is in the favor of relatively younger groups, where the percentage of holders that
use such technology within the younger groups is larger than the percentage of holders that
use it within the other groups. Third, there is a statistically significant relationship between
the use of chemical pesticides and the gender of the holder, and it is in the favor of males,
where the percentage of the male holders that use such technology within the male group is
larger than the percentage of the female holders that use it within the female group. Fourth,
there is a statistically significant relationship between the use of chemical pesticides and the
holder’s main occupation, and it is in the favor of holders whose main occupation is
agriculture, where the percentage of holders that use such technology within this group is
larger than the percentage of holders that use it within the holders whose main occupation is
not agriculture. Fifth, there is a statistically significant relationship between the use of
chemical pesticides and the holder’s household size, and it is in the favor of holders who
belong to large size households, where the percentage of holders that use such technology
within these groups are higher than the percentage of holders that use it within the holders
who belong to small size households. Sixth, there is a statistically significant relationship
between the use of chemical pesticides and the holder’s educational level, and it is in the
favor of holders who attained higher level of education, where the percentage of holders that
use such technology within these groups are larger than the percentage of holders that use it
but fall within the holders who attained lower educational levels. Seventh, there is a
statistically significant relationship between the use of chemical pesticides and the holder’s
academic field, and it is in the favor of holders whose field of specialization is agricultural
sciences, where the percentage of holders that use such technology within this group is larger
than the percentage of holders that use it within the holders whose field of specialization is
not agriculture. Eighth, there is a statistically significant relationship between the use of
chemical pesticides and the holding management method, and it is in the favor of those
managed by the holder himself, where the percentage of holdings that is managed by the
holder himself and use such technology is higher than the percentage of holdings that is
managed by the other methods. Ninth, there is a statistically significant relationship between
the use of chemical pesticides and the main purpose of production, and it is in the favor of
holders whose main purpose of production is to sell their products in the market, where the
percentage of holders that use such technology to sell their products is larger than the
percentage of holders that use it within the holders whose main purpose of production is for
household consumption.

The use of mechanical technology (heavy machinery) varies according to the socio-economic
characteristics of the holders with a statistical significance level of (0.05). First, there is a
statistically significant relationship between the use of mechanical technology and the legal
status of the holder, and it is in the favor of institutional holdings (cooperatives, companies
and government), where the percentage of holders that use such technology within this group
is larger than the percentage of holders that use it within other groups. Second, there is a
statistically significant relationship between the use of mechanical technology and the



holder’s age, and it is in the favor of relatively younger groups, where the percentage of
holders that use such technology within the younger groups is larger the percentage of holders
that use it within the other groups. Third, there is a statistically significant relationship
between the use of mechanical technology and the gender of the holder, and it is in the favor
of males, where the percentage of the male holders that use such technology within the male
group is larger than the percentage of the female holders that use it within the female group.
Fourth, there is a statistically significant relationship between the use of mechanical
technology and the holder’s main occupation, and it is in the favor of holders whose main
occupation is agriculture, where the percentage of holders that use such technology within this
group is larger than the percentage of holders that use it within the holders whose main
occupation is not agriculture. Fifth, there is a statistically significant relationship between the
use of mechanical technology and the holder’s household size, and it is in the favor of holders
who belong to large size households, where the percentage of holders that use such
technology within these groups are higher than the percentage of holders that use it within the
holders who belong to small size households. Sixth, there is a statistically significant
relationship between the use of mechanical technology and the holder’s educational level, and
it is in the favor of holders who attained higher level of education, where the percentage of
holders that use such technology within these groups are larger than the percentage of holders
that use it but fall within the holders who attained lower educational levels. Seventh, there is a
statistically significant relationship between the use of mechanical technology and the
holder’s academic field, and it is in the favor of holders whose field of specialization is
agricultural sciences, where the percentage of holders that use such technology within this
group is larger than the percentage of holders that use it within the holders whose field of
specialization is not agriculture. Eighth, there is a statistically significant relationship between
the use of mechanical technology and the holding management method, and it is in the favor
of those managed by the holder himself, where the percentage of holdings that is managed by
the holder himself and use such technology is higher than the percentage of holdings that is
managed by the other methods. Ninth, there is a statistically significant relationship between
the use of mechanical technology and the main purpose of production, and it is in the favor of
holders whose main purpose of production is to sell their products in the market, where the
percentage of holders that use such technology to sell their products is larger than the
percentage of holders that use it within the holders whose main purpose of production is for
household consumption.

The use of integrated pest management varies according to the socio-economic characteristics
of the holders at statistical significance level of (0.05). First, there is a statistically significant
relationship between the use of integrated pest management and the legal status of the holder,
and it is in the favor of institutional holdings (cooperatives, companies and government),
where the percentage of holders that use such technology within this group is larger than the
percentage of holders that use it within the other groups. Second, there is a statistically
significant relationship between the use of integrated pest management and the holder’s age,
and it is in the favor of relatively younger groups, where the percentage of holders that use
such technology within the younger groups are larger than the percentage of holders that use
it within the other groups. Third, there is a statistically significant relationship between the
use of integrated pest management and the gender of the holder, and it is in the favor of
males, where the percentage of the male holders that use such technology within the male
group is larger than the percentage of the female holders that use it within the female group.
Fourth, there is a statistically significant relationship between the use of integrated pest
management and the holder’s main occupation, and it is in the favor of holders whose main
occupation is agriculture, where the percentage of holders that use such technology within this



group is larger than the percentage of holders that use it within the holders whose main
occupation is not agriculture. Fifth, there is a statistically significant relationship between the
use of integrated pest management and the holder’s household size, and it is in the favor of
holders who belong to large size household, where the percentage of holders that use such
technology within these groups is higher than the percentage of holders that use it within the
holders who belong to small size households. Sixth, there is a statistically significant
relationship between the use of integrated pest management and the holder’s educational
level, and it is in the favor of holders who attained higher level of education, where the
percentage of holders that use such technology within these groups are larger than the
percentage of holders that use it but fall within the holders who attained lower educational
levels. Seventh, there is a statistically significant relationship between the use of integrated
pest management and the holder’s academic field, and it is in the favor of holders whose field
of specialization is agricultural sciences, where the percentage of holders that use such
technology within this group is larger than the percentage of holders that use it within the
holders whose field of specialization is not agriculture. Eighth, there is a statistically
significant relationship between the use of integrated pest management and the holding
management method, and it is in the favor of those managed by the holder himself, where the
percentage of holdings that is managed by the holder himself and use such technology is
higher than the percentage of holdings that is managed by the other methods. Ninth, there is a
statistically significant relationship between the use of integrated pest management and the
main purpose of production, and it is in the favor of holders whose main purpose of
production is to sell their products in the market, where the percentage of holders that use
such technology to sell their products is larger than the percentage of holders that use it within
the holders whose main purpose of production is for household consumption.

In the light of the results outlined above, the study produces policy recommendations that can
be of use for different types of stakeholders. First, intensify the use of both biotechnology and
chemical technology, since they lead to an increase in yields and total production. Second,
reduce reliance on heavy machinery in agriculture, since that leads to more unemployment in
the OPT. Third, in the light of the current demand for these machineries, importers may
continue importing them. Fourth, enhance the level of education, since holders with higher
levels of education intensify their use of all types of agricultural technology. Fifth, encourage
students, especially in rural areas, to specialize in agriculture, since holders who specialize in
agricultural science in their academic study use all types of technology more than who do not.
Sixth, intensify the extension services on the use of the integrated pest management, since the
use of such technology is the least used among the types of technologies under consideration.
Seventh, encourage farmers to engage in large scale farming and institutional farming
(cooperatives and companies), since such forms of holdings use all types of technology more
than the individual holdings. Eighth, encourage females to engage in partnership farming with
males, since males use all types of agriculture more than female. Ninth, encourage farmers to
make agriculture their main occupation, sine this group of holders use all types of agricultural
technology more than those whose main occupation is not agriculture. Finally, encourage
farmers to direct their production for sale in the market, since this group of holders use
agricultural technologies more than those whose purpose of production is for household
consumption.



