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ABSTRACT
The purpose of the study was to determine Riyadh Region extension agents’ perceptions
regarding organic agriculture and implications for training. Variables studied were level of
interest in training in organic agriculture, role of extension in organic agriculture, sources of
information related to organic agriculture, and agents’ perceptions of organic agriculture. A
census was conducted to collect data from the extension agent target population.
Almost 95% of agents indicated their interest in receiving future organic agriculture
training. Agents expressed the most interest in training topic areas related to organic agriculture
in general, marketing of organic produces, weed management, and transitioning to organic
agriculture. Almost 50% of extension agents reported they were not currently confident in
providing organic agriculture information to clients. Agents indicated that field days at organic
farms, training at colleges on organic agriculture topics, and workshops about organic agriculture
would be the most useful information sources. Extension agents overall had a slightly positive
perception of organic agriculture in general, and it was found that agents in Riyadh had an
ambivalent perception about the role of extension agents in organic agriculture.
There were no significant differences in the summated scores for agent perceptions
regarding organic agriculture practices, the role of extension in organic agriculture and training
interest in organic agriculture when examined by age, educational level, responsibility for
providing organic agriculture information, previous experience with organic agriculture, and
agent specialization areas.
The researcher concluded that since approximately one-half of the extension agents were
not confident in providing information regarding organic agriculture and around 40% of agents
had no training related to organic agriculture, the Ministry of Agriculture of Saudi Arabia and
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universities will need to provide more training and programming in organic agriculture via
formal and/or non-formal education, if they wish to increase and enhance the role of extension in
organic agriculture.
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Chapter One. Introduction
In the Kingdom of Saudi Arabia (KSA), the agriculture sector has played a vital role in
contributing to food security, the economic diversity of the country, and the alleviation of
poverty, and in 2013 the agricultural sector contributed around 52,805m Riyals to the country’s
GDP (Ministry of Agriculture, 2014). In Saudi Arabia the cultivable and cropped areas total
694,549 hectares with 449,211 agriculture workers in 2013 (Ministry of Agriculture, 2014). The
government has endeavored to achieve food security by applying devised water distribution
approaches among farmers and encouraging adoption of environmentally friendly agricultural
practices. Moreover, the Saudi Arabian government has expanded investments and
collaborations with countries that are experiencing high agriculture production levels. The aim is
to increase production while simultaneously saving water (Darfaoui & Assiri, 2010).
Additionally, the government has prepared and is currently implementing a five-year plan
designed to improve economic and social conditions for KSA citizens via the establishment of
multiple agricultural projects. These projects use agricultural techniques that have led to a
transformation from traditional agricultural production methods to more developed and
technologically advanced agricultural techniques in Saudi Arabia (Alzahraine & Alhaje, 2003).
Some problems and issues, however, have accompanied the incorporation and adoption
of new agricultural techniques in Saudi Arabia. For instance, some negative effects and issues
have arisen regarding the environment and natural resources as a result of the intensification of
agricultural production. One issue relates to the deterioration or reduction of soil fertility, quality
of water and increased soil erosion resulting from the intensified production methods and heavy
use of chemical fertilizers as well as increased use of pesticides. These problems and issues
result from the need to overcome diseases and pests that did not exist previously but emerged
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due to an imbalance in the natural ecosystem (Alkhathami, 2013). As a result, the country faces
many issues that threaten human life, especially when pesticides move through soil, water and air
and contribute to reductions in biodiversity. Consequently, intensive agriculture production
methods may conflict with optimal and sustainable utilization of natural resources; therefore, the
need for considering sustainable and organic farming concepts is important to consider in the
KSA (Al-Subaiee, 2006; Halberg, Alroe, & Knudsen, 2006).
Extension agents in Saudi Arabia play an important role regarding improving agricultural
production and enhancing quality of life for rural community residents. Extension agents provide
an important link in bringing resources (information and educational programs) to address the
needs and problems of the KSA agricultural community. The agent has a role as a program
planner in agricultural economic development, as an educator, and as a user of appropriate
technology to deliver information to farmers. To be effective in their professional role agents
need to understand their educator role, be subject content knowledgeable and facilitate linkages
between the agricultural community and appropriate KSA agencies.
Therefore, the main purpose of this study was to identify Riyadh Region extension
agents’ perceptions regarding organic agriculture, identify agents’ current level of expertise and
experience related to organic agriculture and to identify professional development and training
needs to better prepare extension agents for assisting farmers in the adoption of organic
agriculture concepts and practices. Obtaining such information should assist Ministry of
Agriculture personnel to effectively prepare extension agents to assume a significant role in
assisting farmers to be more informed and knowledgeable regarding the adoption of organic
agricultural concepts and practices.
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The Saudi government has increasingly targeted the adoption of sustainable agricultural
development concepts in order to address issues related to soil erosion, soil fertility and the
conservation of natural resources. The Food Agricultural Organization (FAO) in 1999 defined
sustainable agriculture as the management and maintenance of the natural resources and
preparation for technological changes to ensure the well-being of humanity. Sustainable
agriculture is focused on sustainable, long term initiatives to preserve land, water and genetic
diversity of plant and animals for current and future generations. Additionally, sustainable
agriculture concepts and practices are designed to not be harmful for the environment and
technologically and economically appropriate.
Organic agriculture represents one aspect within the larger concept sustainable
agriculture. The International Farm Organic Agriculture Movements (IFOAM) in 2005 defined
that “Organic agriculture is a production system that sustains the health of soils, ecosystems, and
people. It relies on ecological processes, biodiversity, and cycles adapted to local conditions,
rather that the use of inputs with adverse effects” (International Farm Organic Agriculture
Movement, n.d.-a). Organic agriculture is commonly defined as a production system which
avoids the use of pesticides and chemical fertilizers and growth regulators and additives for
animal nutrition, and it aims to produce food of value and in sufficient quantities and also
maintains soil fertility (Organic Agriculture, 2007).
The Eighth Saudi Development Plan (2005–2010) policy of agriculture focused on
organic agriculture as one aspect of sustainable agriculture (Ministry of Economy and Planning,
2005). The Saudi Arabian Agriculture policy of the agriculture plan targets the diffusion and
implementation of organic agriculture practices among farmers to achieve a balance between
agriculture production and the preservation of the natural resources as a strategy to implement
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the goals of the Seventh Saudi Development Plan (2000–2005) (Ministry of Economy and
Planning, 2000). Hence, some farmers have moved to the application of organic agriculture
concepts, as the number of organic farmers in Saudi Arabia (SA) has reached 78 farms and about
28 farms are currently under transformation to become organically recognized farms. The
organic agriculture farms include about 16400 thousand hectares of land being cultivated as
organic and an additional 22,215 thousand hectares are under transformation that represent 2% of
agriculture land in KSA (Alseleem & EL-Bolony, 2012, p. 57).
With this relatively rapid development of organic agriculture, organic farmers in KSA
have been facing problems that include a lack of inputs for organic farming, control of organic
integrated pests, and a lack of tools for integrated biological control of pests (Alkereiji, 2002). In
order to help farmers to solve these problems, adoption of organic agriculture can be increased
by providing information and support for extension services. Contance and Choi (2010) reported
that farmers’ knowledge about organic farming is dependent on information that is most likely
lacking in extension agents, and farmers in KSA depend on extension agents’ services. There is a
gap between agents’ organic agriculture knowledge and farmers’ needs for organic agriculture
information because organic agriculture is new to extension agents. Because of these challenges,
understanding and assessing extension agents’ knowledge and needs regarding organic
agriculture is important to the development of organic agriculture in KSA. Therefore, in order to
develop a successful extension program in organic agriculture, we must know the current
knowledge level and perceptions of Saudi extension agents regarding organic agriculture and
their understanding of the role of extension in organic agriculture.
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Statement of the Problem
In order to enhance the understanding and adoption of organic agriculture production in
the KSA Riyadh Region, potential barriers to adopting organic agriculture need to be addressed.
The Riyadh Region has special significance for agriculture in Saudi Arabia because it currently
has a high amount of agricultural production and groundwater is readily available. In addition,
Riyadh is the critical area for other agriculture areas throughout Saudi Arabia given Riyadh’s
economic and commercial position. The Riyadh Region is also currently one of the leading
regions in organic agricultural cultivated hectares; ranking first in organic production of
vegetables, fruits, and dates (Hartmann, Khalil, Bernet, Ruhland, & Al-Ghamdi, 2012).
Additionally, the Ministry of Agriculture (2005) signed a contract with GIZ (German Federal
Enterprise for International Cooperation) to develop organic agriculture in Saudi Arabia. Thus,
organic agriculture has become a high priority for the Ministry of Agriculture for producers and,
in part, because Saudi consumer demand for more high-quality and safe and healthy food. The
Ministry of Agriculture indicated that there is a need for extension services regarding OA, and
for those reasons the Ministry desires extension agents in KSA to support these trends.
After the Ministry of Agriculture signed the contract with Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ), extension agents in Riyadh region have been facing
challenges in meeting the increased demand for organic extension related services. Hartman, et
al. (2012) indicated that because a high possibility that the “services are expected to increase in
this area calls for continued special attention” (p. 45). Hartman et al. (2012) also described
several challenges facing the adoption of organic agriculture in KSA, reporting that awareness,
program creation, quality marketing, organic inputs, networking among stakeholders, and
agriculture extension are the most important challenges. The report emphasized that “organic
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extension service is not yet adequately represented throughout Saudi Arabia” and also mentioned
the “involvement of regional agricultural directorates is important for farm research and
extension” (Hartman et al., 2012, p.45). In addition, the demand for extension is expected to
increase, and thus this part of extension needs special attention from researchers.
Moreover, Alseleem and EL-Bolony (2012) found that a lack of information about
organic agriculture, organic input, marketing, and lack of knowledge among consumers were
problems facing organic farmers in Al-Qassim, Saudi Arabia. The involvement of extension
agents is useful in creating programs and in conducting research with farmers, and the
expectation is that extension agents will play an increasingly important role in developing the
organic agriculture sector and conducting needs assessments for organic agriculture programs
and information provided by extension service personnel. Organic agriculture is therefore
receiving more attention in Saudi Arabia. Thus, in order to achieve sustainability of organic
agriculture, extension agents must be trained in the area of organic topics.
Several studies have been conducted examining extension agents’ perceptions and
knowledge of sustainable agriculture and organic agriculture but no study has examined
extension agents’ perceptions regarding OA (organic agriculture) and implications for training
in Saudi Arabia. This study examined the perceptions of extension agents regarding OA, the
level of demand among extension agents for receiving information and professional development
about OA, and agents’ current knowledge and expertise in OA. Finally, the research examined
sources of information used to develop their knowledge and expertise in OA.
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Research Question and Objectives
The major research question of the study was, what are the perceptions of extension
agents in Riyadh Region regarding organic agriculture and what are the implications for
training? The following eight research objectives were identified.
1. To describe the personal demographics of extension agents in Riyadh Region.
2. To identify extension agents’ perceptions in Riyadh Region toward OA.
3. To determine the level of interest extension agents have for receiving information
regarding OA and their preferred sources of information related to OA.
4. To determine the level of formal and informal training extension agents have received
and their current interest in training on OA.
5. To determine if extension agents’ perceptions toward OA, extension agents’ perceptions
about extensions’ role and involvement in OA, and their interest in participating in
training in OA differs across the demographic variables of age, experience in OA, highest
education level, current primary responsibility for information related to OA, and area(s)
of specialization.
6. To describe extension agents’ perceptions about the role of extension in OA.
7. To determine which factors, influence extension agents’ interest in training on OA.
8. To determine the collective influence of age, experience, and level of education on
extension agents’ perceptions towards OA.
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Significance of the Study
In KSA, agriculture has taken on a new identity as an industry and market since the
formation of the Ministry of Agriculture in 2005. Water has become the number one concern for
the Kingdom of Saudi Arabia. In formulating its agricultural policy, the need to limit water
usage runs through all policies. The government has long realized that the drain the agriculture
sector has been placing on the country’s limited water resources is not sustainable. In 2009
Mohammed Al Saud, the deputy minister of water and electricity, reported to Global Water
Intelligence that “There is a conflict of interest between agriculture and water. If you want to
develop agriculture it will be on the shoulders of water, and if you want to preserve water it will
affect agriculture” (Oxford Business Group, 2017). Since then, the Saudi government has been
treading a fine line, trying to find the right balance between the demands of a strategically
important agricultural sector and the precious remains of its non-renewable water resources. The
Eighth Saudi Development Plan (2005–2010) and Ministry of Agriculture personnel have clearly
identified organic agriculture as a priority for future economic development and the important
role extension services personnel have in that initiative (Ministry of Economy and Planning,
2005).
However, the lack of information available about organic farming practices among
farmers and extension agents remains an obstacle (Constance & Choi, 2010) and also slows the
adoption process. Organic farmers need the extension agents’ support by providing information
and support. Thus, extension agents need to be capable to help with organic information (Lillard,
Parker & Sundermeier, 2013). This study was an initiative to provide baseline information
important to the governmental initiative to have farmers adopt organic agricultural concepts and
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practices in expanding agricultural production while efficiently preserving natural resources such
as water.
Theoretical Framework
The study was grounded in adult and extension education principles. The value of adult
education theory is not only determined or judged by the power of explanation and prediction,
but by its power to change people’s behaviors (Bandura, 2004). According to Spencer (1998), as
cited by Ricke, Donaldson, and Phillips (2015, p. 348), adult educational programs require
somewhat different methodologies due to the age and experiences of the participants. These
educational methodologies focused on adults are called andragogy rather than pedagogy. Spencer
provides some perspectives on adult learners. For instance, 1) adults like to use their experience
in class, and they also like to share it with others; 2) they expect they will be treated in a very
respectful way; 3) adult learners have specific goals and they work to achieve them; 4) adult
learners want to be successful in class; 5) adult learners expect to be comfortable in class, and
they also expect freedom to make their choices regarding the class and programs; and 6) adult
learners need a balance between learning from their material and knowing how to use new
information to learn. These methodologies apply to all adult forms of education, including
extension agents’ training and programs to change their behavior.
Although andragogy helps explain how adults’ behaviors are influenced or changed, this
research study draws on frameworks developed by health educators who have proposed specific
frameworks to explain how specific factors affect adults’ personal health behaviors. The current
research study applied current theory in health education in order to understand current and
future extension agents’ actions and changes in behavior. Many studies examining changing
health behaviors are based on the Health Belief Model (HBM), which is a model to predict or
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explain people’s health behaviors based on their perceptions about the seriousness, susceptibility,
benefits of taking action, and barriers to adoption (Rosenstock, 1974). The HBM was initially
theorized in 1950 by social psychologists in the USA when new health programs were started to
target persons’ beliefs. Since 1950 the model has been used as a conceptual framework in the
research of adult health behavior change (Finfgeld, Wongvatunyu, Grando, & Russell, 2003) in a
variety of cultural settings. The HBM model conceptually explains why people will take action
to prevent or to control illnesses.
The basic concept of HBM is that for a person to take action regarding his/her health to
avoid sickness or a health risk is influenced by several constructs: 1) perceived seriousness or
severity that a person has about the risk, and how these beliefs affect how a person acts; 2)
perceived susceptibility when a person believes he or she is at risk; 3) perceived benefits that a
person perceives about the usefulness of an action or new behavior; and 4) perceived barriers to
adoption that is influencing their actions negatively (Janz & Becker, 1984,p.2). In addition, cues
to action are a primary concept to estimate people’s behaviors and action (Champion & Skinner,
2008). Self-efficacy was subsequently added to the original HBM (Rosenstock, Strecher &
Becker, 1988).
According to Glanz, Rimer, Viswanath and Orleans (2008) self-efficacy is “confidence in
one’s ability to take action” and can be achieved through “training and guidance in performing
recommended action” (p. 48). Self-efficacy is developed through education and training, and
learning other skills to build and model desired behaviors among people (DeJoy, 1996). Selfefficacy is an important factor for changing people’s behaviors and trying new things, because in
general people do not try new things unless they know about it or they think about it (Hayden,
2013). Gist and Mitchell (1992) indicated that “When self- efficacy is enhanced attendant
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increases in performance are noted” (p. 138). Furthermore, modifying variables in the HBM to
include sociodemographic factors and education may have an influence on perceptions and
therefore may indirectly influence human health behaviors (Glanz, Rimer, & Viswanath, 2008).
Each of these constructs in HBM (Figure 1) may be used separately or in combination to explain
health behavior actions.

Demographical
Variables

Perceived
Benefits

Perceived
Barriers

Perceived
Seriousness and
Susceptibility

Individual
Behaviors

Perceived
Threat

Perceived
Self-efficacy

Cues to Action
Figure 1. Factors Determining Individual’s Health Behavior, Adapted from Health Belief Model
by Hochbaum (1958) and Rosenstock (1974)

This research applied the theory of Health Belief Model to determine which variables
predict or explain extension agents’ interest in training in OA. The research intended to
determine if respondents’ interest in training in OA and learning about OA could be established
by examining their perceptions regarding OA, their experience in OA, knowledge on OA, and
their perceptions of extension agents’ role and involvement in OA. Their perceived experience,
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knowledge, and role of extension agents in involvement in OA could be established as preceptors
of self-efficacy (Figure 2).

Age
Responsibility for
OA information
Education

Perceptions of
OA

Area of
Specialization

Interest in
Training on
OA

Place of Birth

Perception of EA’s
Role in OA

Self-efficacy

Experience in OA

Knowledge about
OA

Figure 2. Modified Conceptual Framework for Factors Influencing Extension Agents’ Interest in
Training in OA
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General Definitions
Attitude is defined by Pickens (2005) as “a mindset or a tendency to act in a particular way due
to both an individual’s experience and temperament” (p.44).
Extension Agents: government employees who provide scientific information to farmers as well
as to rural and urban communities. In the Riyadh region of the Saudi Arabia, they are employed
by the government through the Ministry of Agriculture and assigned to regions or localities via
eight directorates and twenty-eight branches throughout Riyadh. There are also extension agents
in other states in Saudi Arabia.
Organic Agriculture: According to the USDA, food production methods “that preserve the
environment and avoid most synthetic materials, such as pesticides and antibiotics” (Berkey,
2017, p. 51). In 1999 the FAO defined organic agriculture as “a holistic production management
system which promotes and enhances agro-ecosystem health, including biodiversity, biological
cycles and soil biological activity. It emphasizes the use of management practices in preference
to the use off-farm inputs, taking into account that regional conditions require locally adapted
systems” (FAO/WHO Codex Alimentarius Commission, 1999).
Perception: According to Pickens (p. 52, 2005) “process by which organisms interpret and
organize sensation to produce a meaningful experience of the world”
Sustainable Agriculture is a farm system that promotes and enhances farming
profits, agro-ecosystems, and local communities. Chikwendu and Arokoyo (1997) defined
sustainable agriculture as management of natural resources to preserve the environment and to
protect the biological resources.
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Chapter Two. Literature Review

The purpose of this study is to determine Riyadh Extension Agents’ perceptions
regarding organic agriculture and Implications for training. Researchers (Al-Subaiee, Yoder, &
Thomson, 2005; Tiraieyari, Hamzah, Samah, & Uli, 2013; Tiraieyari & Jegak, 2011; Agunga,
1995) have conducted prior studies to determine extension agents’ perceptions regarding
sustainable agriculture (SA); however, few studies have examined extension agents’ perceptions
and knowledge related to organic agriculture (OA). Therefore, this chapter summarizes the
literature that is related to this study. The review of the literature includes five main areas related
to this research: 1) the emergence of sustainable agriculture as a concept; 2) extension’s role in
the emergence of sustainable agriculture and organic agriculture; 3) Saudi Arabia’s extension
system in relation to organic agriculture; 4) select barriers regarding adoption and diffusion of
organic agriculture; and 5) Extension agents’ attitudes and level of knowledge of alternative
agriculture.

Emergence of Sustainable Agriculture
Since the end of World War II, the agriculture system has changed dramatically. In the
twentieth century, industrial production drove the agriculture sector and agribusiness. For
instance, many governments subsidized agriculture and this, in part, increased the production of
food and made food relatively cheap in United States (Kuepper & Gegner, 2004). Food
production increased due in part to increased chemical use, technological advances (fertilizers,
seed and equipment), and government policies that contributed to maximizing agriculture
production. In the late twentieth century, researchers noted that conventional industrial
agriculture contributed to environmental devastation and had a profound impact on natural
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resources. Conventional industrial agricultural practices have contributed to water, land, and air
pollution and also soil loss (Roberts, 1995). The consequences of industrial agriculture’s
emphasis on high production also contributed to reduced biodiversity and degraded soil and
water. For these reasons, agriculture scientists responded with various alternative production
approaches called by names such as “natural, organic, low- input, alternative agriculture,
regenerative, holistic, biodynamic, biointensive and biological farming systems” (Earles &
Williams, 2005, p. 2). All of these approaches will promote greater biodiversity and protect the
soil and water.
Scientists and farmers have thus been searching for alternative production approaches for
food and fiber while also protecting our resources. Since the end of the twentieth century,
sustainable agriculture and environmental issues have received substantial attention from
scientists as well as the general public (Capalbo & Antle, 1988). The word sustainability comes
from Latin, sustinere, which means to keep in existence or to support for the long term (Rigby &
Caceres, 2001). The National Research Council NRC (1993) stated that sustainability helps to
“keep the productive capacity of natural resources in step with population growth and economic
demands while protecting and where necessary, restoring environmental quality” (p. 33). Hence
in the agriculture sector, (Earles & Williams, 2005) define sustainable agriculture as a system
that produces food but without depleting the natural resources or causing any negative impact on
the environment. In addition, sustainable agriculture can support a vibrant social life for rural
communities due to providing healthy food for families in rural areas. Sustainable agriculture is
linked to many broad issues such as food security and international economics faced by policy
makers and agricultural scientists.
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The New Environmental Paradigm
The term paradigm was first used in 1962 by Kuhn (1970) in order to explain a scientific
community and essential approaches. This term was expanded by social scientists to describe
elements of social change. Pirages and Ehrlich (1974) introduced the concept of “dominant
social paradigm” or “DSP” to explain a society’s fundamental and pervasive assumptions.
Furthermore, Pirages and Ehrlich (1974) indicated that a social paradigm includes values,
norms and beliefs about the environmental context. During the twentieth century, the DSP’s
core values were economic development and domination of nature (Cotgrove, 1982). Dunlap and
Van Liere (1978) introduced a new concept, the “new environmental paradigm” (NEP), which
supports setting limits on growth due to the belief that humans threaten the balance of nature.
NEP proponents do not support that nature exists for the benefit of humans. Therefore, the core
beliefs and values of NEP represent environmentalism and challenge the DSP’s emphasis on a
free market economy and domination of nature (Cotgrove, 1982). In the agricultural context,
Beus and Dunlap (1990) propose two agriculture paradigms, where the DSP corresponds with
“conventional” agriculture (CA) and the NEP is consistent with “alternative” agriculture (AA).

Agriculture Production Paradigms
According to Bellwood (2005), for more than 10,000 years agriculture has been practiced
and for most of history agriculture has not used pesticides or other chemicals for food production
and fiber. In the last two decades differences have appeared among the various agriculture
paradigms. For instance, the frameworks of these paradigms include traditional, industrial,
organic, and biodynamic agriculture concepts. Biodynamic agriculture here represents the
alternative agriculture movement. The following section introduces conventional agriculture as a
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form of industrial agriculture in contrast to biodynamic agriculture which is a form of alternative
agriculture.

Conventional Agriculture
The paradigm of conventional agriculture is defined as “Capital-intensive, large – scale,
highly mechanized agriculture with monocultures of crops and extensive use of artificial
fertilizer, herbicides and pesticides, with intensive animal husbandry” (Knorr & Watkins, 1984).
The increased production of agriculture during the twentieth century developed through the
evolution of synthetic fertilizers. Hence, these synthetic fertilizers provide nutrients for plants,
reduced of plants weight and also the volume of plants. It is more likely this is more efficient to
apply (Lotter, 2003). Moreover, the mechanization of agriculture, Mendelian genetics, and the
Green Revolution also played significant roles in the twentieth century for the development of
synthetic pesticides (Hurt, 2002). However, conventional agriculture has reduced the number of
farmers and laborers as well (Beus & Dunlap, 1990).

Alternative Agriculture
It seems difficult among researchers who critique conventional agriculture to precisely
define alternative agriculture because there are many alternative agriculture approaches such as
sustainable agriculture, organic agriculture, regenerative agriculture, ecoagriculture,
permaculture, bio dynamics, agroecology, natural farming, low-input agriculture, and diversified
agriculture (Buttel, Gillespie, Janke, Caldwell & Sarrantonio, 1986). However, despite the
differentiation among of these various alternative agriculture approaches, they have a common
objective (Beus & Dunlap, 1990)., Alternative agriculture has an emphasis on organic practices,
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because all alternative agriculture approaches prefer to reduce the use of synthetic chemicals
used in the production of food and fiber. In addition, alternative agriculture emphasize approach
to small scale farms and reduced energy use.
In Table 1, Beus and Dunlap (1990) compare two agricultural paradigms, clarifying the
primary distinction between conventional and alternative agriculture.

Table 1. Key Elements of Beus and Dunlap’s Competing Agricultural Paradigms
Conventional Agriculture
Centralization

Alternative Agriculture
Decentralization

Dependence

Independence

Competition

Community

Domination of nature

Harmony with nature

Specialization

Diversity

Exploitation

Restraint

Source: Beus & Dunlap (1990). Conventional Versus Alternative Agriculture.

Beus and Dunlap (1990) provide key elements for each paradigm and also analyze the
prominent and influential commentators for conventional and alternative agriculture. As
alternative agriculture is the framework of the organic agriculture concept, it is important to
provide a basic foundation for understanding core concepts of organic agriculture and the
principles of organic agriculture. Understanding the tenants of organic agriculture, which is
becoming more popular with the general public, is critical to addressing the problems and
challenges for the sustainability of our natural ecosystems and environment.
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Organic Agriculture
For thousands of years, many farmers practiced organic agriculture because there was no
other option before the discovery of fertilizers, synthesized chemicals, and pesticides. For
instance, crop residue, animal manure, and legume plants were the only resources available for
farmers to use as fertilizers (Kristiansen, Taji & Reganold, 2006). For this reason, it is certain
that organic agriculture had been the mainstream of agriculture before the development of
conventional industrial agriculture. However, in 1980, scientists became more interested and
more aware of organic agriculture including scientists, even those who do not support alternative
agriculture (Kristiansen, Taji & Reganold, 2006). Researchers became interested due to
conventional agriculture practices contribution to many environmental problems such climate
change, soil degradation and reduction in biodiversity. Additionally, conventional agriculture
contributes to groundwater nitrate problems and pollution of surface and pesticides are become
a growing problem in developed countries and developing countries (Halberg et al., 2006). There
are more than 500 different pesticides that have been used in the environment and most of these
were used in agriculture (Arias-Estévez et al., 2008).
Therefore, there are various effects of agrochemicals on water, soil, food, environment,
and health, and therefore, there is a need for considering organic farming concepts to support
sustainable development as defined by Ghimire (2002).

Negative Impact of Agrochemicals on the Environment: Soil, Water, and Food
The most important feature of organic agriculture systems is that they depend on soil
fertility and biological organisms. Soil fertility is very important because all farming systems
depend on maintenance and management of soil. The aim of soil fertility management is to
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create biological, chemical, and physical conditions that lead to plant growth and provide
nutrients at the time they are needed (White, Barbercheck, & Curran, 2015). Agricultural
practices affect soil fertility, which depends on the conditions of the environment and also on the
type of soil. Thus, farmers’ knowledge is important for explaining the problem of conventional
agriculture farming practices regrading soil fertility (Kristiansen, Taji, & Reganold, 2006).
However, organic agriculture tends to protect soil fertility because most likely the content of
organic and biological matter is higher than in conventional agriculture and also organic farming
typically provides great erosion control (Stolze, Piorr, Häring, & Dabbert, 2000).
Furthermore, agrochemicals in conventional agriculture have harmful effects on ground
and surface water. These problems are compounded by farmers using N fertilizers, which lead to
nutrient surpluses because after harvest there is a high level of residual nitrogen (Stolze et al.,
2000). The most important issue related to human exposure to pesticides is their presence in
water (Younes and Galal-Gorchev, 2000). For instance, the U.S. Environmental Protection
Agency (EPA) mentioned that traditional agriculture use had led to at least 46 pesticides in
groundwater and around 76 pesticides in surface waterbodies (Larson et al., 1997). All pesticides
in groundwater and surface water enter the water through the soil.
In addition, regarding food quality, significant differences between organic food
production and conventional production relate to food safety, primary nutrients in the plants
(such as vitamin C), and secondary nutrients in the plants (such as phytochemicals). Because of
these problems scientists and consumers have become more concerned. However, other
researchers at the beginning of the organic movement argued that there were not any significant
differences between organic and non-organic production regarding human health. But there are
numerous methods used for food production to make a difference regarding food composition,
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and therefore organic products can make a difference for human health (Kristiansen, Taji &
Reganold, 2006).

The Principles of Organic Agriculture
The International Federation of Organic Agriculture Movements (IFOAM), founded in 1972,
was the first organization to define the key principles of organic agriculture (Luttikholt, 2007).
In 1980, IFOAM articulated the first principles as follows:
1) To work as much as possible within a closed system, and draw upon local resources.
2) To maintain the long-term fertility of soils.
3) To avoid all forms of pollution that may result from agricultural techniques.
4) To produce foodstuffs of high nutritional quality and sufficient quantity.
5) To reduce the use of fossil energy in agricultural practice to a minimum.
6) To give livestock conditions of life that conform to their physiological needs and to
humanitarian principles.
7) To make it possible for agriculture producers to earn a living through their work and
developing their potentialities as human beings. (Organic Research Centre, 2014, p. 5.)
These principles have been frequently modified and added to over a period of time. As
Woodward and Vogtmann (2004) mentioned, the IFOAM General Assembly in 2002 revised the
standards and they made changes in the current principles. The IFOAM General Assembly in
2005 initiated and published a new draft of four principles:
•

Principle of Health: organic agriculture should sustain and enhance the health of
soil, plant, animal, and human as one and indivisible.
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•

Ecological Principle: organic agriculture should be based on and work with living
ecological systems and cycles, work with them, emulate them, and help sustain
them.

•

Principle of Fairness: organic agriculture should be built upon relationships that
ensure fairness with regard to the common environment and life opportunities.

•

Principle of Care: organic agriculture should be managed in a precautionary and
responsible manner to protect the health and well-being of current and future
generations and the and the environment. (IFOAM, n.d.-b)

Sustainable Agriculture Versus Organic Agriculture
There has been much debate about the basic principles of organic agriculture and
sustainable agriculture systems, and some researchers have been arguing that sustainable
agriculture and organic agriculture are synonymous. For instance, Rigby and Cáceres (2001)
quote Rodale who states that “sustainable was just a polite word for organic farming” (p. 26). In
addition, Lampkin and Padel (1994) commented that “sustainability lies at the heart of organic
farming and is one of the major factors determining the acceptability or otherwise of specific
production practices” (p. 5). Ikerd (1993) explains that organic farming reduces problems related
to water quality and food safety caused by pesticides and industrial fertilizers, so thus organic
farming is a form of sustainable agriculture, and we can also see that sustainability is important
in order to produce food organically. However, it seems that there are some fundamental
differences related to regulations/ third party certification, production practices, pesticides,
fertilizers, and focus. First, I will explain the common definitions of sustainable agriculture, and
then I will explain how organic agriculture is different.
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Ikerd (1993) defines that sustainable agriculture “must be capable of maintaining its
productivity and usefulness to society over the long run, and it must be environmentally-sound,
resource-conserving, economically viable and socially supportive, commercially competitive,
and environmentally sound” (p. 30). This definition is commonly used in the literature regarding
the subject of sustainable agriculture because it includes all aspects of life including social,
economic, and environment aspects.
Although there have been many definitions proposed by researchers in order to arrive at a
precise definition, defining sustainable and explicitly describing agriculture is extremely
problematic due to the increasing number of parties involved in the debate, according to Rigby
and Cáceres (2001). However, the US definition was the first one adopted that was published in
1989 by the American Society of Agronomy as follows: “A sustainable agriculture is one that,
over the long term, (1) enhances environmental quality and resource base on which agriculture
depends, (2) provides for basic human food and fiber needs, (3) is economically viable, and (4)
enhances the quality of life for farms and society as a whole” (as quoted by Janis, 2001, p. 91).
In other words, sustainable agriculture protects the natural resources for the next generation.
In addition, farmers’ practices have been developed to meet the needs of sustainability.
For example, Squire (2013) indicates that Linking Environment and Farming (LEAF) has
developed guidelines for practicing Integrated Farm Management (IFM). The IFM is a “whole
farm system, providing efficient and profitable production that is environmentally responsible”
(Hillocks, 2012, p. 90). Furthermore, Carroll and Risch (1990) reveal that Integrated Pest
Management (IPM) is related also to issues of sustainability because pervious researchers
believed that IPM treats biological problems, but it is essentially a social and economic approach
that satisfies the US sustainable agriculture definition. Najafabadi, Khedri, and Lashgarara
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(2012) state that sustainable agriculture is low input and Earles and Williams (2005) reveal that
sustainable agriculture includes “organic, low input, alternative, regenerative, holistic,
biodynamic, biointensive, and biological farming systems. All of them, representing thousands
of farms, have contributed to our understanding of what sustainable systems are” (p. 2). Sullivan
(2003) explained three principles for sustainable agriculture including economic profit, and
benefits for agriculture and society.
Sustainable agriculture and organic agriculture seem very similar, but other researchers
have said that they are separate concepts. For organic agriculture, there are numerous definitions
as well. The common way to define and understand organic agriculture is farming without
synthetic pesticides or conventional fertilizers. However, this might not be a sufficient definition
because it does not include aspects of social and economic life. The definition is more likely to
focus on environmental issues.
It appears that the more appropriate definition is provided by The National Organic
Standards Board (NOSB), which defined organic agriculture in (1995) as “an ecological
production management system that promotes and enhances biodiversity, biological cycles and
soil biological activity. It is based on management use of off farm inputs and on management
practices that restore, maintain and enhance ecological harmony” (p. 2). In addition, Lampkin
and Padel (1994) provide a comprehensive definition stating that organic agriculture creates
“integrated, humane, environmentally and economically sustainable production systems, which
maximize reliance on farm- derived renewable resources and the management of ecological and
biological processes and interactions, so as to provide acceptable levels of crop, livestock and
human nutrition, protection from pests and disease levels of crop, livestock and human nutrition,
protection from pests and disease, and an appropriate return to the human and other resources”
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(p.5). Mannion (1995) defines organic farming as aiming to reflect the deep interrelationships
between farm biota, food production, and the environment.
The regulation of organic production started in California, and it is the birthplace of
organic production, regulation, and also consumption (Guthman, 1998). In California also the
first private certification was founded by a group of farmers, the California Certified Organic
Farmers (CCOF). The purpose of certification has been influential in the market place because it
gains the trust of consumers, and it ensures farms are practicing to meet CCOF standards
legitimately. In addition, because of the regulations, there are expanding markets and increased
consumer demand for organic products. Moreover, USDA has methods to ensure integrity of
organic products such as inspecting farms and also testing for residue (USDA, 2014). However,
the organic certification does not mean that the production is 100% pesticide free, and it does not
guarantee the absence of chemicals. Organic certification just ensures that the farms produce
food with rigorous standards and verifies farmers’ production practices meet identified
regulations. Furthermore, the OA certification can help to offer new marketing opportunities for
farmers products (White, Barbercheck & Curran, 2015). In contrast, sustainable agriculture does
not have regulations, third party certifications, and unified practices.
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Extension’s Role in the Emergence of Sustainable Agriculture and Organic Agriculture
Sustainable agriculture has been gaining more support and consideration by social
movements (Hassanein & Kloppenburg, 1995). Some researchers of sustainable agriculture
emphasize that farmers are producers of knowledge (Warren, 1994). However, others argue that
sustainable agriculture can be transferred to farmers by extension agents (Tiraieyari, et al. 2013).
The National Research Council (NRC) (1993) emphasized that the role of education in
sustainable agriculture is important, and Allahyari (2009) indicated that agricultural extension is
a source of information that can play an important role in the support and achievement of
sustainable agriculture. Agunga (1995) mentioned that sustainable agriculture research findings
will not lead to a safer environment, unless this information arrives to farmers through
agricultural extension programs. As result we can see that extension agents represent a key factor
for increasing awareness among farmers regarding sustainable agriculture.
In order for extension agents to be more effective in sustainable agriculture, there must be
more training for them. For instance, National Sustainable Agriculture Coalition (2012)
“extension agents, and others who provide technical assistance to farmers and ranchers” (p. 90)
must be trained in sustainable agriculture systems in order to build and improve their knowledge
and improve their ability to communicate with farmers and to teach the components of
sustainable and organic agriculture. In the past, extension agents have contributed to
disseminating the information on sustainability to farmers and as a result farmer might adopt or
reject methods based on the information they have. However, through newly developed training
in sustainable agriculture and organic agriculture, extension agents can develop improved
extension education programs for farmers.
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Extension agents represent the conscious provision of new information and
communication to the agricultural community concerning organic agriculture and sustainability
as well. For example, Garforth and Lawrence (1997) suggest that extension agents can encourage
farmers to shift away from using traditional methods that increase production but are not
sustainable. The extension approach should support sustainable agriculture by collaborating with
farmers to solve problems. Collaboration is a method to influence farmers’ behavior, leading
them to adopt sustainable agriculture. Furthermore, encouraging farmers’ learning will enable
them to manage resources and thus support sustainability. Finally, Garforth and Lawrence (1997)
mention that the competence of extension agents can be improved by training them to address
the objectives of sustainability and by introducing management practices to support
development.
In most countries, agricultural extension departments are public service institutions with
more emphasis on rural development and also responsibilities for the agriculture sector (Oladosu
& Okunade, 2006). For instance, Van den Ban and Hawkins (1996) reveal that the role of
agricultural extension is “to help farmers form sound opinions and make effective decisions.
Farmers are encouraged to develop a high degree of independence in their decision-making” (p.
274). Furthermore, the agricultural research and extension personnel have been cooperating in
order to transfer research findings to farmers then from farmers to farm practices. Agriculture
extension can contribute more to sustainable agriculture and organic agriculture when both
research and extension are well-coordinated. Therefore, cooperation can help farmers to make an
appropriate decision between choosing sustainable farm systems with more care about
environment and natural resources.
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Sustainable agriculture is based on an understanding of the impact of conventional
agriculture for the long term on the environment and farmers’ goals. For instance, Allahyari
(2009) explained that the concept of sustainable agriculture is not only to shift farmers’ practices,
but it should be focused on increasing consciousness of farmers. Then farmers’ knowledge
information and skills will play a role in the transition to sustainable agriculture. For these
reasons, we can see that sustainable agriculture or organic agriculture systems depend on
intensive information. As a result, in order for farmers to practice organic agriculture they must
first access continuous networks of information and innovation regarding organic agriculture and
sustainability that are available to them. Hence, extension agents play a critical role for providing
information on organic agriculture and sustainable agriculture (Allahyari, 2009).
Farmers’ decisions are a key input for converting from conventional to organic farming
systems, but credible information is the most important factor to help farmers to transition to
organic systems and to arrive at sustainable decisions. Petersen and Hurley (1999) argue that
information is more important to organic producers than to conventional producers because
organic producers use low input in organic systems that require specialized knowledge and
information, and also this kind of information has contributed to the growth of the organic
industry. Graham (1994) noted that the lack of information about organic agriculture is the
biggest inhibitor for farmers to convert to organic systems (as quoted by Petersen and Hurley,
1999). Hassanein and Kloppenburg (1995) conducted a study about Wisconsin dairy farmers
who transferred to sustainable rotational grazing. The farmers indicated they converted to
sustainable agriculture because they had access to information on sustainable agriculture, and
also farmers were able to produce their own knowledge.
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In order to ensure that organic agriculture continues to grow, extension agents have to
develop specialized extension programs for organic farmers, and therefore, this will expand
farmers’ knowledge. For instance, Parker and Lillard (2013) noted that there are many
challenges mentioned in past studies such as a lack of engagement with organic farmers,
information, and training of extension workers. The authors indicate that these are obstacles for
organic systems and conventional system as well. However, they claim that by improving
communication with organic farmers, it is more likely that extension programs will become more
effective and therefore extension can play a key role in the organic movement. On the other
hand, one study conducted by (Crawford, Grossman, Warren & Cubbage, 2015) found that the
extension role for organic growers represented more of a supplementary source rather than a
primary source for information and network is more effective among organic farmers. Agents
can be trained to encourage peer-to peer activities because face-to-face interaction with organic
growers is a more important resource among organic growers, and it is more likely farmers will
adopt organic farming after hearing about it from their peers.

Role of Extension Agents in Kingdom of Saudi Arabia
Extension agents in developing countries play an important role in improving the
production and quality of life for rural communities. In addition, extension agents inform farmers
about new technology and information, and they design and deliver extension programs
regarding environmental issues caused as a result of the intensification of agricultural
production. These will help farmers to make decisions to adopt new technology or innovations in
agriculture. For example, Van den Ban and Hawkins (1996) demonstrated that extension agents
play a key role in diffusing agricultural innovations and affecting farmers’ adoption. Numerous
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studies mention that extension agents are the primary source for information related to new
farming technology (Rivera & Alex, 2004; World Bank, 2006).

Saudi Arabia’s Extension Systems in Relation to Organic Agriculture
The role of extension agents is different around the world. For instance, in the United
State extension aims emphasize an educational role and can be considered as primarily assuming
adult educator roles. Cooperative Extension System (CES) in the US includes federal offices,
USDA, state departments of agriculture CES in each State and outreach partners of Land Grant
University (USDA, n.d.). But, in Europe the role is helping farmers to solve problems. In
developing countries, the role of extension is to “promote adoption of modern agricultural
technology such as use of fertilizers” (Van den Ban & Hawkins, 1996, p. 23).
In Saudi Arabia’s Ninth Development Plan (2010–2014), the objective of the agriculture
sector was to enhance agricultural production by increasing water efficiency (Ministry of
Economy and Planning, 2014). The plan also emphasizes working to improve agricultural
markets’ efficiency and improving agricultural extension services’ effectiveness, especially for
small farmers. In addition, the plan aims to work towards sustainable development and
management. The plan encourages investment in the agricultural sector abroad, which is one
possible way to achieve food security in Saudi Arabia. Moreover, the country has been
endeavoring to achieve food security by implementing environmentally friendly agriculture
(Ministry of Economy and Planning, 2014).
In a global perspective, extension service organizations, including those in Saudi Arabia,
have been working to provide extension programs to farmers, and importantly agricultural
extension operates as part of the public sector. Agricultural extension services in Saudi Arabia

31
are provided to farmers without any charge by the Ministry of Environment, Water, and
Agriculture (MEWA). In general, the MoA has been managing the agricultural sector.
The governmental system of agricultural extension in Saudi Arabia has three levels of
organization: the central level, the regional level, and the branch level, and the MEWA manages
all three levels. At the central level, one single department manages both educational extension
and agricultural services. This central level has been managed by the General Director and he
reports to the Deputy Minister for Agricultural Affairs, who works under the Minister of
Agriculture (Al-Zaidi & El-Hag, 2004).
In the Department of Educational Extension and Agricultural Services, there are three
divisions: the Division of Outreach and Agricultural Media, the Division of Agricultural
Extension which subsumes two divisions: the Department of Extension Services and the
Department of General Services and the Division of Agricultural Pests, which has two partitions,
Department of Agricultural Quarries and the Section for control and locusts. At the regional
level, there is a division for extension and services in each directorate for agriculture in each
region. In addition, at the branch level, there are 120 branches distributed over Saudi Arabia, and
these branches have been managed by the regional directorates (Al-Zaidi & El-Hag, 2004).
The mission of agriculture extension in Saudi Arabia includes directing, coordinating,
and evaluating the implementation of extension programs that aim to improve and increase
agriculture production in the country. In addition, it raises and builds the knowledge level of
extension workers regarding the necessary practical and scientific background in order to serve
the farmers, beekeepers, and fishermen. According to the Ministry of Environment, Water, &
Agriculture (2017), the agricultural extension management is responsible for the following
objectives:
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1) Developing plans and programs to help farmers and to monitor their implementation
to ensure that they are conducted based on MoA expectations.
2) Benefiting from the research results that are obtained in Saudi Arabia or outside the
country in various fields of agriculture and delivering it to farmers.
3) Evaluating agricultural extension programs.
4) Working with administrative development management to train extension workers in
the agricultural field and others at all levels both internally and externally in order to
understand research results and then find the appropriate way to deliver it to farmers.
5) Working to deploy and report information and results that relate to methods of
developing and improving agricultural production.
6) Following up to provide the necessary support to the branches of the Ministry to
enable them to implement the plans and extension programs approved by the MoA.
7) Following up and attending to farmers’ requests and suggestions or comments
regarding the work of Ministry about farmers’ relations with agricultural banks and
with the general organizations for grain silos and solving farmers’ problems.
8) Coordinating, cooperating, and exchanging information with the agricultural research
department to identify the research conducted by centers and stations and also
propose research needed for farmers and provide extension workers guidance and
practical application.

Agricultural Extension Delivery Methods
In Saudi Arabia agricultural extension has used various methods including radio,
television, posters, newspapers, publications, magazine, and agriculture exhibits to deliver the
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agricultural information to audiences. The magazine, newspapers, and publications are
distributed to extension agents and also to farmers in order to improve and update their
knowledge and awareness about agricultures problems or agricultural innovations. For instance,
we have a radio program named “Agricultural Advisor Program.” The program is broadcast
weekly and hosts various agricultural experts to discuss new agricultural problems (Ministry of
Environment, Water, & Agriculture, 2017).
Moreover, individual contact methods and group contact methods are used in the Saudi
Arabian extension agent system. Then, through these methods extension agents provide
extension programs and provide services to farmers and this disseminates valuable agricultural
information among them

Increasing Interest in Organic Agriculture in the US, Europe, and Saudi Arabia
Currently, OA is practicing in 160 countries (Willer & Kilcher, 2011) and the global sales
are about 80 billion in 2014. Thus, it is clear that across the world the organic agriculture sector
has been increasing in the last decade in many countries, and now 43.7.4 million hectares of
organic agriculture (Willer & Lernoud, 2016).
The history of the organic farming movement in the United States originates at the
beginning of the twentieth century. According to Guthman (2014, p. 4), there are four broad
social movements that have had an influence on the emergence of organic marketing in US: 1)
alternative production and soil fertility, 2) pure food, 3) counterculture, and 4) modern
environmentalism. The first social movement, soil fertility and alternative production, aims to
reduce the impact of conventional agriculture on the environment due to negative traditional
agricultural practices that cause poor soil quality. The second social movement, entitled pure
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food, aims to address unintentional and intentional contamination of food, and researchers and
journalists have contributed to spreading information regarding contamination and adulteration
of food (Guthman, 2014, p. 5). The third social movement that influences organic farming is
counterculture, and in this movement people try to ensure there is a distinction between organic
and natural food. The last one that impacts organic agriculture is the environmental movement or
“modern environmentalism.” In 1962, Rachel Carson’s book Silent Spring helped to initiate the
US environmental movement, which has focused on sustainable development and has an
influence on organic agriculture and organic marketing. This environmental movement defined
sustainable development as paying more attention to other environmental issues such as dangers
of pesticide use among farmers Guthman (2014, p. 7).
Globally, the United States represents the largest organic market for sales. For example,
in 2013 US sales of organic products reached $35.1 billion, and it is largest market globally
(Mosier & Thilmany, 2016). In the USA, the annual increase for organic products has increased
by 15–20% in the last decade (Dimitri and Oberholtzer, 2009). The organic market is growing
because there is high demand that is driven by perceptions and beliefs among consumers and
also there is public support for organic producers (Lusk & Briggeman, 2009). Organic diffusion,
labeling, and policy (based on established standards) can be driven by market forces, because
these factors clearly have an influence on market growth and also public support exists for
farmers who transfer to organic methods. Third party regulators manage organic certification and
labeling, which are necessary for organic producers who are seeking to supply the growing
market demand (Mosier &Thilmany, 2016).
In the European Union (EU), many governments support subsidies for organic farming,
but conventional views claim that subsidies for organic farming are not efficient (Mann, 2003).
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Nevertheless, the number of organic farms in the EU has increased by more than double to
190,000 organic farmers in 2008 (Breustedt, Lohmann, & Tiedemann, 2011). The organic sector
is becoming important because of increasing consumer demand and increased supply. (Rigby,
Young, & Burton, 2001) provide useful information about the most important factors that affect
farmers’ decisions to grow organic food in the UK, and they indicate that environmental
principles, growing healthier food, and higher prices are the most important reasons to farm
organically. In addition, Germany in the last decade has a growing market for organic food
(Janssen & Hamm, 2014). In Europe there are different labels for organic certifications that are
issued by the private sector and government. These labels have contributed to developing the
organic market. However, some people claim that different labels will be confusing to the
consumer. On the other hand, others believe that consumers prefer different organic labels
(Janssen & Hamm, 2014).
At the beginning of 2005, the Saudi Arabian government passed legislation to regulate
OA, and as a result OA has become the fastest growing agriculture sector within the last seven
years due to government support. In 2005, Saudi Arabia started an organic agriculture project
involving a group of farms. In 2007, they established the first Saudi Organic Farming
Association (SOFA). In 2008, the government established the first department for OA and in
2009 developed an organic production policy. In 2010–2011 the department of OA started
providing technical information and began providing logos for organic products. Finally, in
2012, work began to increase awareness about organic food among consumers (Hartman et al.,
2012).
Subsequently the amount of agricultural land already converted to agricultural production
is 15666.15 hectares and an additional 20820.55 hectares are being converted to organic
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agriculture production (Ministry of Agriculture, 2015). In Saudi Arabia organic farmers are
producing palms, vegetables, fruits, cereals, and animal products. The Riyadh region, Alqssam
region, and Al Jawf region have the highest number of hectares for organic production (Ministry
of Agriculture, 2015).
Recently, a study was conducted in Saudi Arabia in four regions by Shaheen, Nakhlawy
and Shareef (2013) to assess consumers’ knowledge about organic food. The results showed that
knowledge about organic vegetables is the highest at 77.9%, and knowledge about organic fruits
is 64.2%. The results also indicated 88.45% believe that organic food has positive health effects;
whereas, only 42.32% believe that organic food had a positive impact on the environment. In
addition, the results showed that the Riyadh Region ranks as number one in number of
consumers, but other regions had a lack of information regarding organic products. The study
concluded that the main factors for spreading awareness about organic food are to support
organic producers and develop educational programs about organic food.

Resources Needed by Extension Agents in Saudi Arabia
The resources needed by agents may include vehicles, books, printers, access to radio and
tools for teaching, but I think in Saudi Arabia access to knowledge, information and upgrading
skills regarding organic agriculture are more important. According to Al-Shayaa, Baig &
Straquadine (2012) extension agents in Saudi Arabia can help in: 1) conserving the natural
resources and protect the environment (here extension agents can create and develop awareness
among rural communities); 2) educating and advising farmers on how to use farm input in a safe
and wise way to ensure and protect the environment and conserve the natural resources; 3)
helping farmers to implement sustainable agriculture, and also address any issue relate to adopt
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sustainable agriculture such as lower yields; and 4) informing and educating farmers about new
farming practices such as organic agriculture and helping farmers to adopt new agricultural
practices.
Extension agents can, if adequately supported, carry out these responsibilities and
activities to assist farmers, citizens in rural areas, and enhance rural development. However, in
order to do so, there is a great need for extension agents to be highly efficient regarding
providing strong services for sustainable agriculture and organic agriculture. The greatest needs
for extension agents are refreshing their knowledge and perception, upgrading their skills, and
being trained in methods they use to deliver their programs and to influence farmers’ behavior
(Al-Shayaa et al., 2012).
Knowledge and Perception: Farmers in Saudi Arabia totally depend on extension agents’
information, so if there is any lack of knowledge among farmers or incorrect information, the
best appropriate solution for them is for extension agents to solve and provide technical
information and to show farmers how to conduct practices (Van den Ban & Hawkins, 1996). The
knowledge and information will help farmers to understand and make their decision about
innovation (Oakley & Garforth, 1985). However, lack of knowledge and information among
extension agents can be barriers to adopt organic agriculture. It is most likely that adoption of
OA will increase whenever extension agents have more information and when they deliver this
knowledge to organic farmers.
Extension agents’ perceptions are important regarding OA in Saudi Arabia. Thus,
researchers and the MoA need to understand their perspectives in order to understand the
potential benefits and problems that face them. Knowing extension agents’ perspectives will
allow policy makers to develop an understanding for possible growth of OA and also for
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sustaining OA markets. Furthermore, in order to increase adoption of organic agriculture,
Constance and Choi (2010) indicated that stakeholders need increased information and support
from extension services. In addition, they mentioned that knowledge about organic farming
depends on information that is most likely lacking among extension agents. Because of these
challenges, understanding and assessing extension agents’ knowledge and needs regarding
organic agriculture has become an important issue. Therefore, in order to develop a successful
extension program in organic agriculture, we must know the current knowledge and perceptions
of Saudi extension agents regarding organic agriculture. In addition, agriculture extension in SA
will need to determine the current level of farmers’ and extension agents’ involvement in organic
agriculture.
Extension Agents Skills and Training: Another important need is personal skills for
extension workers. In Saudi Arabia, it is important for extension agents to be trained about
organic agriculture and to gain appropriate skills. For example, extension agents need to be able
to organize and develop extension programs, and to be able to communicate verbally to deliver
the program. In addition, extension agents must be able to analyze local or regional information
and learning situations. Agents should have leadership skills help others initiate, organize and
plan activities. In Saudi Arabia, most extension agents have not been trained in necessary skills
to develop effective extension programs related to OA. Because OA is a new agriculture
initiative in Saudi Arabia, there has been no study or needs assessment of extension agents
conducted which specifically has focused on their needs regarding organic agriculture. As a
result, inadequate training and lack of extension resources continue to be a major problem for
developing the role of extension in OA.
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Agricultural Extension Delivery Methods: In Saudi Arabia it is important for extension
agents to select appropriate methods for their educational goals and to pay attention to a range of
individual organic farmers and groups. Agents need to use the methods which should help
promote organic farmers to have a better at understanding of how to practice OA. Agricultural
extension has used various methods to advise such as radio, television, posters, newspapers,
publications, magazines, and agriculture exhibits to deliver the agricultural information to
audiences. The magazines, newspapers, and publications are distributed to extension agents and
also to farmers in order to improve and update their knowledge and awareness about agricultural
problems or agricultural innovations. For instance, we have a radio program named “Agricultural
Advisor Programs.” The program is broadcast weekly and hosts various agricultural experts to
discuss new agricultural problems (Ministry of Environment, Water, & Agriculture, 2017).
These represent traditional methods used over a long period of time. Perhaps it is time to
examine whether the social media in use today may be a possible avenue for educating farmers
regarding organic agriculture.
Moreover, individual contact methods and group contact methods with organic farmers
are used in the Saudi Arabian extension agents’ system. Then, through these methods extension
agents provide extension programs and provide services to organic farmers and this disseminates
valuable agricultural information among them. Finally, extension educators must have good
relationship with farmers (Oakley & Garforth, 1985).

Extension Agents as a Barrier to Adoption of Organic Agriculture
Support and subsides for adoption of organic farming are different from country to
country and also different for farmers and extension agents. The support for farmers may include
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financial assistance, information on how to maintain profits, knowledge, skill training, and
extension programs (Drost, Long, Wilson, Miller & Campbell, 1996). Organic practices require
more information, skill, time, and support, but without support or farmers’ participation in
designing organic practices and processes, farmers may be reluctant to adopt them. Extension
agents and agricultural scientists are an important resource of information for farmers in many
countries, and they play a significant role in persuading farmers to adopt innovations. However,
the power and effectiveness of extension agents depends on the knowledge they possess and
disseminate information to farmers (Oladele & Tekena, 2010). Three main factors influencing
adoption of OA and include the lack of support from institutions, the lack of information among
extension agents, and negative attitudes and perceptions regarding OA among both farmers and
extension agents Lillard (2011) indicates that the lack of institutional support from governments
is a primary barrier to the adoption of OA. For example, in the USA there has been relatively low
support by state and federal agencies to increase adoption of OA (Bloom & Duram, 2007;
Constance, & Choi, 2010). In comparison, many EU governments have been providing support
and subsidies for farmers to increase their adoption of OA. The support in the EU includes
information, knowledge, and financial assistance (Lillard, 2011). On the other hand, in the USA
the support for farmers is based on extension agents creating a link between Land Grant
Universities (LGUs) and farmers, and the extension agents and LGUs deliver the outcomes of
research and information to farmers and also study farmers’ needs (Gardner, 1990). The
cooperation between extension and LGUs usually has not focused on supporting organic farmers,
according to a study conducted in 1999 among organic farmers, who indicated that the lowest
source of information were extension agents and state department of agriculture personnel
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(Walz, 1999). Another constraint for adoption of OA is a lack of cooperation between extension
agents and farmers regarding OA (Walz, 1999).
Barriers to adoption are also related to the supply of information for farmers and
extension agents, because farmers depend on having reliable sources of information before they
can make the decision to convert to OA (Rodriguez et al., 2009; Nandwani, 2016). According to
a study by Oladele and Tekena (2010), farmers indicated that extension agents are the most
important dependable resource for information, but farmers sometimes complained about the
lack of information and knowledge. Additionally, the result of a survey of organic farmers
indicated that the lack information is a challenge to those who wanted to produce organically
(Walz, 1999). Lockeretz (1997) reported that growers who use little/or not use chemicals need
more information so they can practice alternative production methods. In another study, farmers
indicated that in order to produce organic products they need more knowledge, information, and
better training from extension agents (Farmer, Peters, Hansen, Boettner & Betcher, 2013).
Another resource needed is access to information about markets, prices, and promotions
to link organic producers and consumers, due to limited sources of information about organic
farmers market (Bloom, & Duram, 2007; Strochlic & Sierra 2007). In West Virginia, previous
survey research has shown that “farmers have limited access to potential markets” (Farmer, et
al., 2013, p. 49). In addition, the Fourth National Organic Farmers’ Survey (Walz, 2004) has
shown that the most useful information resources about OA are other farmers, conferences, and
workshops for organic marketing information, but university and state agricultural information
services ranked as the least useful sources of information for organic marketing. It is most likely
that adoption of OA will increase whenever extension agents have more information and when
they deliver this knowledge to organic farmers.
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According to Nandwani (2016) and Wheeler (2008-a), negative perceptions about OA
among farmers, agricultural scientists, and extension agents are another important barrier to
adopting OA, which has been facing slow growth and development. Oladele and Tekena (2010)
report farmers sometimes complain about the negative attitude among extension agents about
OA, and these can be obstacles to adoption. Furthermore, the rate of adoption among farmers is
influenced by their perceptions about profitability (Abadi Ghadim & Pannell, 1999; Rogers,
2003). Extension agents’ perceptions in urban areas reflect a higher level of interest in OA than
extension agents in rural areas (Lillard, 2011).

The Role of Extension in Transfer of Technology
Diffusion of innovation refers to spread of new concepts or idea; In 1960, rural
sociologist Everett Rogers introduced the theory of diffusion of innovations, and the theory has
been used to explains how new ideas, practices, technologies, and technical information are
spread and adopted from source to adopters or audiences. Diffusion theory has been used in
many disciplines in including sociology, anthropology, education, communication, marketing,
geography and agricultural extension to explain human behavior and understand the adoption
diffusion process (Rogers, 2003). Agricultural extension service is the most successful system in
diffusing agricultural technologies to farmers (Rogers, 1988). However, one of the most serious
problems among extension agents is that extension workers do not clearly understand the role of
extension regarding the transfer of agricultural technologies (Altalb, Filopek & Skowron, 2015).
Agricultural technologies contribute to promote food security in many countries, but farmers
differ in various cultures and settings regarding problems, needs, and level of education. Then
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extension agents should communicate with them using appropriate methods to transfer these
technologies (Mwangi, 1998).
In the KSA not all farmers are similar regarding their views on the adoption of OA.
Farmers usually behave differently, so before 2012 only 78 farmers adopted organic agriculture,
and the number has now increased to 385 farmers who requested to be organic farmers
(Hartmann et al., 2012). These farmers received the knowledge about the innovations and were
exposed to organic agriculture, and understand benefits of OA, and then practiced OA, and
finally made the decision to transition to OA. We can categorize these farmers as early adopters
and early majorities based on Rogers’ (2003) classification of adopter categories.
Extension agents in Saudi Arabia are more likely to have less knowledge toward the role of
extension regarding transfer of technology and organic practices to farmers and how to teach
farmers, but by upgrading their skills and training they can overcome this problem. According
Altalb, Filopek, and Skowron (2015), extension’s role in technology transfer can be more
effective when extension agents 1) create awareness of innovation, 2) explain the importance of
the new technology, 3) work as a mediator between farmers and researchers, 4) identify
problems, and 5) work as solution providers and support farmers’ organizations.
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Chapter Three. Research Methodology

This chapter describes the procedures used to conduct the study. The chapter includes the
research question and objectives of the study, information about the target population, study
design, development of the survey instrument with content validity and reliability information,
data collection process, and data analysis procedures used.

Research Question and Objectives
The major research question of the study was, what are the perceptions of extension agents in
Riyadh Region regarding organic agriculture and what are the implications for training? The
following eight research objectives were identified.
1. To describe the personal demographics of extension agents in Riyadh Region.
2. To identify extension agents’ perceptions in Riyadh Region toward OA.
3. To determine the level of interest extension agents have for receiving information
regarding OA and their preferred sources of information related to OA.
4. To determine the level of formal and informal training extension agents have received
and their current interest in training on OA.
5. To determine if extension agents’ perceptions toward OA, extension agents’ perceptions
about extensions’ role and involvement in OA, and their interest in participating in
training in OA differs across the demographic variables of age, experience in OA, highest
education level, current primary responsibility for information related to OA, and area(s)
of specialization.
6. To describe extension agents’ perceptions about the role of extension in OA.
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7. To determine which factors, influence extension agents’ interest in training on OA.
8. To determine whether the collective influence of age, experience, and level of education
on extension agents’ perceptions towards OA.

Research Design
This study represented cross-sectional, descriptive correlational research (Urdan, 2010, p.
5; Creswell, pp. 11–12). It represents cross-sectional research because it surveyed participants at
a specific point in time to collect their perceptions. The type of research design appropriate for a
research depends, in part, on the primary study objectives. In this study, basic research was used
since the primary objective was to generate knowledge and understanding of a phenomenon that
added to an existing body of knowledge. This study was quantitative, as it used numerical data
that focused on providing descriptions of variables and examining correlations between
variables.
Information on the Population
The study target population was the extension agents in Riyadh Region in Saudi Arabia.
The population of extension agents in the region of study was 127 (Al-Subaiee, Yoder, &
Thomson, 2005). The study was designed to survey all extension agents currently working in the
eight agricultural directorates in Riyadh Region, which is composed of 28 branches responsible
to provide extension services local farmers to farmers in Riyadh Region Extension agents
typically hold positions with responsibility for programming services Integrated Pest
Management (IPM), agriculture, horticulture, and agriculture and natural resources. The study
was considered a census of Riyadh Region agricultural extension workers. For purposes of this

46
study, the intent was not to generalize the results regarding extension agents in the Riyadh
Region or other regions in Saudi Arabia.

Instrumentation
A six-part (section) questionnaire (Appendix B) was used to collect data. This
questionnaire was developed by the researcher and used a previously developed questionnaire
developed by Lillard (2011) and Sisk (1995) Lillard’s research on extension agents’ perceptions
of OA in Texas, and Sisk (1995) addressed extension agents’ perceptions regarding sustainable
agriculture (SA) in the southern region of the USA. Lillard’s (2011) and Sisk’s (1995)
questionnaires (with approval obtained by the researcher) were partially modified to be context
and extension organization compatible with Riyadh extension agents in Saudi Arabi.
The questionnaire was developed in the English language and then translated into Arabic by the
researcher. The English and Arabic versions of the instrument were sent to a translator to ensure
that the content was consistent and understandable. The survey was designed for extension
agents and collected demographic and professional background information that included age,
years of experience, positions held in extension services, highest education level, and area of
specialization. The survey of extension agents also included items with a Likert response scale
assessing extension agents’ perceptions toward OA and also perceptions regarding extension
agents’ role and involvement in OA. There were items on the survey assessing farmers’ level of
interest in information about OA in the agents’ respective geographic area, and the level of
experience and training extension agents had received about OA. Finally, the survey included
sources used to obtain information related to OA.
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Content validity- Several steps were followed to establish the content validity and
reliability (internal consistency) for the summated Likert scales. First, a panel of experts (with
knowledge regarding OA and/or instrument development) reviewed the instruments to enhance
the questionnaires’ content validity. The panel’s purpose was to ensure that the instrument items
would provide information for the study objectives /variables. Second, after the survey was
translated into Arabic, the translation to Arabic was reviewed by an expert panel knowledgeable
in both Arabic and English. This provided information regarding the accuracy of the translation.
Third, the survey questionnaire was sent to faculty in the Department of Agricultural Extension
and Rural Sociology at King Saud University to further establish content validity for the Arabic
version. Minor modifications were made to several items such as reordering some items and
clarifying the language and the Likert response scales anchors in order to increase clarity.
Reliability-For reliability, a pilot study was conducted in which the reliability for the
summated scales was estimated by calculating Cronbach’s alpha (Cronbach, 1951). The pilot test
was administered in Al-Qassim Region Thirty extension agents were surveyed in the pilot test,
and 22 (73%) returned the questionnaire. Al-Qassim Region is close to Riyadh Region, only a
three-hour drive. After the data were entered in SPSS, a Cronbach’s alpha procedure was run
using the pilot test data from 22 participants. A zero-order correlation matrix was examined and
the Scale procedure in SPSS provided an alpha if item deleted column which was useful in
identifying items that needed to be recoded. The reliability for the summated scales from the
pilot study and the actual study are summarized in Table 2 below.
The reliability for the role of extension subscale variables was low (Cronbach's alpha =
.39) because there were some negative items inserted into the survey to test whether respondents
were actually reading the items rather than only circling the answers without reading the
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questions. It was possible to take out negative items that lowered the Cronbach's alpha, but these
items were important and provided more information to the study, and these items were kept
even though the Cronbach’s alpha was low. The goal of the study at the beginning was to collect
information from all extension agents in Riyadh Region, and thus the consistency of scales
becomes relatively less relevant.

Table 2. Cronbach’s Alpha Results for Summated Scale Variables.
Pilot Test
Number
Cronbach’s
Scale
of Items
Alpha
Perceptions of Organic Agriculture
9
.88
Extension Role in Organic Agriculture
9
.51
Agent Interest in Training for Organic
9
.92
Agriculture

Actual Study
Cronbach’s Alpha
.74
.39
.90

Data Collection
The Institutional Review Board (IRB) at The Pennsylvania State University approved the
study protocol and the survey instrument before the study was conducted (Appendix A).
Data were collected using an electronic questionnaire (Survey Monkey). Electronic surveys have
advantages such as shorter completion time, lower cost, more design options, and less data entry,
but some challenges include low response and loss of participants who do not have internet (Fan
& Yan, 2010). The Director of Extension and Agriculture Services in Riyadh Region provided
the email addresses of 127 extension agents, and the government administration also helped
obtain and verify these email addresses. Then the first invitation to participate in the study was
sent. The survey, at the voluntary discretion of the participant, then was completed and submitted
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electronically. Three separate reminders were sent by researcher to each recipient to enhance the
response rate.
The survey of extension agents began in early September 2016, and data collection ended
in late November 2016. The response rate was 55%, which was judged to be a good response
rate for an electronic survey. According to Manfreda et al. (2008), the average response rate in
electronic web surveys is approximately 11%; lower than in other survey data collection
methods.
The electronic survey consisted of six sections: a) level of interest in information on OA,
b) sources of information related to OA, c) interest in training on OA, d) extension agents’
perceptions toward OA, e) perceptions of extension agents about their role in OA, and f)
extension agents’ demographics.
The first section (interest in and status of OA) included several items, and the first item
was adapted from Lillard (2011). Extension agents were asked to indicate the change in interest
for information related to OA they received in their area over the last three years. Agents were
provided the following options: “increased,” “significantly increased,” “stayed same,”
“decreased,” “significantly decreased,” “no interest,” and “I do not know.” The second item
asked to evaluate their knowledge level regarding OA and SA. The third item asked extension
agents how frequently they were providing information on OA and the primary audiences
requesting information. The fourth item requested extension agents to evaluate how supportive
farmers were regarding OA by selecting one of the following options: “not supportive,” “slightly
supportive,” “somewhat supportive,” “very supportive”. The fifth item asked extension agents to
express their satisfaction regarding the progress of OA adoption/implementation in their area by
selecting one of the following options: “not at all satisfied,” “slightly satisfied” “moderately
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satisfied,” and “very satisfied.” For the last item in this section extension agents were asked to
indicate how complex of organic certification process in Saudi Arabia.
The second section (interest in training) asked extension agents the extent of training on
OA they have received, their interest in receiving future training, and their level of confidence in
providing programming on OA. The items related to level of training and level of confidence in
providing OA were modified and adopted from Lillard (2011). The third item asked extension
agents to rate how likely they would recommend training on OA to other extension agents by
using the following choices: “very high,” “high,” “moderate,”, “low,” and “very low.” The
section also included a question about extension agents’ interests in OA training. The agents
were provided a list of 9 items (topics) in OA and were asked to rate their interest in receiving
training on these topics. The question used a five-point response scale (1 = no interest, 2 = low
interest, 3 = moderate interest, 4 = high interest, 5 = very high interest). The researcher
operationally qualitatively interpreted the scale using the following criteria: 1.00–1.50 = no
interest, 1.51–2.50 = low interest, 2.51–3.50 = moderate interest, 3.51–4.50 = high interest, 4.51
– 5.00 = very high interest. Extension agents also were provided a comment box to allow them to
provide further suggestions about training topics
The third section (sources of information) examined the most important sources of
information related to OA for extension agents. Agents evaluated the usefulness of the sources
using the following choices: “not at all useful,” “not useful,” “somehow useful,” “useful,” “very
useful,” and “I do not know.” A comment box was included to allow extension agents to provide
further sources of information.
The fourth section examined extension agents’ perceptions toward OA. The items were
originally developed by Sisk (1995), but the items were modified to fit the context and culture
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for this study and to focus on OA rather than on sustainable agriculture. Extension agents were
asked to rate their level of agreement or disagreement with nine items using a five- point Likerttype scale (1 = Strongly Disagree, 2 = Disagree, 3 = Neither, 4 = Agree, 5 = Strongly Agree).
The researcher used following criteria to qualitatively describe and interpret the results: 1.00–
1.50 = Strongly Disagree, 1.51–2.50 = Disagree, 2.51–3.50 = Neither agree nor disagree, 3.51–
4.50 = Agree, 4.51–5.00 = Strongly Agree.
The fifth section evaluated perceptions about extension agents’ role in OA. The items also were
adapted from Sisk (1995), and modified to fit this study. Extension agents were asked to rate
their level of agreement or disagreement with eight items by using a five- point Likert-type scale
(1 = Strongly Disagree, 2 = Disagree, 3 = Nether, 4 = Agree, 5 = Strongly Agree). The
researcher used the following criteria to qualitatively interpret the results: 1.00–1.50 = Strongly
Disagree, 1.51–2.50 = Disagree, 2.51–3.50 = Neither disagree or agree, 3.51–4.50 = Agree,
4.51–5.00 = Strongly Agree.
The last section collected extension agents’ personal characteristics. The study requested
extension agents to provide their age, type of position they currently hold, whether or not they
bear primary responsibility for providing information related to OA in their branches, and
highest level of education. Extension agents were requested to enter a numerical answer for the
years of experience in the agriculture sector and in years of experience in OA. The extension
agents were also requested to report if their areas of specialization were general agriculture,
agricultural extension, agricultural economics, plant production, animal production, agricultural
engineering, plant protection, soil, and/or food sciences. A comment box was also included to
provide extension agents an opportunity to provide other areas of specialization they might have.
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Data Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS v.23.0.) and
the R data analysis program.
Descriptive statistics (frequencies, percentages, means and standard deviations were used
to address various research objectives 1, 2, 3, 4, and 6. Analysis of variance was used when
appropriate for objective 5, to determine if the agents’ perceptions regarding OA differed across
the demographic variables of years of experience in OA, age, education level, and responsibility
for information related to OA.
Several inferential statistics were calculated and alpha level was set at a level of p ≤ .05
as a standard for statistical significance. One-way analysis of variance (ANOVA) was used to
examine the significant differences in means among areas of specialization and educational level,
and also to determine if any statistically significant differences existed between their perceptions
and demographic characteristics. The ANOVA statistical assumptions of equal variance
(Levene’s test) and normality of the dependent variable across the levels of the independent
variable were checked. The Games-Howell (2014) post hoc test was used when the equal
variance assumption was not met and a post hoc follow up test was required. The Scheffe post
hoc test was used when the equal variance assumption was met and a post hoc test was required.
A t-test was used to examine significant among extension agents’ age, experiences in
OA, and responsibility for providing information related to OA and the following dependent
variables: 1) individual items regarding agents’ perceptions toward OA; 2) individual item
regarding perceptions about extension agents’ role in OA; and 3) individual items regarding their
interest in training in OA. For the independent t test the statistical assumption regarding
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homogeneity of variance was assessed. If there was unequal variance the adjusted (correction
factor for df) unequal variance t-test was used.
Multiple regression was used to analyze what factors influenced extension agents’
perceptions about extension agents’ role in OA, and to determine factors influencing their
interest in training on OA. In addition, multiple regression was used to determine whether the
collective influence of age, experience, level of education, and areas of specialization had a
collective influence on extension agents’ perceptions towards OA.
The study surveyed all agricultural extension agents in Riyadh Region in Saudi Arabia. A
census was conducted to collect data from the target population. Technically there was no need
to use a statistical inferential technique such as a t-test, analysis of variance, or regression to
generalize the results for those who did not respond in Riyadh Region. However, the results from
this study are more likely to be representative agents in Riyadh Region in the future, since
according to Huck (2012), interest in a topic among a population extends into the future, and his
argument was that future populations can be represented by current populations.
Therefore, in the results of this study, the agents in Riyadh Region are considered to be the
current population, and they are considered to be representative of any extension agents who
might work within the next few years in Riyadh Region.

Study Limitations
Although the study has reached its objectives, there were some limitations. First, the pilot
study was conducted by using paper and pencil surveys, but the actual data collection used an
electronic survey. Using an electronic survey may lead to misunderstanding the questions
because there is no guide to respond to questions the extension agents may have had. In addition,
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there is potential for error because some extension agents may have had limited access to
Internet. Furthermore, the findings of the study cannot be generalized to extension agents in
other regions of Saudi Arabia. Finally, the population in Riyadh Region was small, and it was
therefore difficult to find significant differences or relationships in the data.
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Chapter Four. Findings

The purpose of this study was to determine the perceptions of extension agents (EAs) in
the Riyadh Region regarding organic agriculture (OA) and the implications for training. This
chapter was divided into eight sections corresponding to the nine research objectives. The first
section presented results regarding extension agents’ personal demographics and their
professional background. In the second section, results were given concerning extension agents’
perceptions in the Riyadh Region concerning OA. In the third section, the level of interest in OA
throughout the extension agents’ region was described, as well as the number of stakeholders
receiving information on OA, and sources extension agents are using to gain information about
OA. In the fourth section, the level of training extension agents have received, their interest in
future training about OA, and their level of interest in participating in OA training.
The fifth section of the chapter presents results concerning the extension agents’
perceptions toward OA, extension agents’ perceptions about the extension systems involvement
in OA, and their interest in training in OA examined across the demographic factors of age, years
of experiences in OA, education level, whether or not they have primary responsibility for
providing information related to OA, and their areas of specialization. For objective six, the
objective was to determine the level of extension agents’ involvement in OA. The seven section
of the chapter presents results concerning the influence of age, experience in agriculture,
perceptions of OA, perceptions of extension’s role in OA, and education level has an impact on
extension agents’ interest in training on OA. Lastly, the eighth section presents the results
regarding factors affecting extension agents’ perceptions toward organic agriculture practices.
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Objective One: Extension Agents’ Background Characteristics

Extension Agents’ Personal Demographics
Age. Table 3 provides the extension agents’ age distribution (n = 50). The largest
percentage (46%) of extension agents were in the group for ages 31–40 years (n = 23), and only
22% were in the group for ages 41–50 years (n = 11). The lowest percentage was 14% in the
group for ages 51 or more years.
Highest education level. Table 3 also provides a distribution of extension agents by their
highest level of education (n = 52). The majority (65.4%) of respondents reported they had a
Bachelor’s degree from an agricultural college (n = 20). About 11.5% of extension agents (EAs)
had a post high school diploma of agriculture, and 15.4% had a high school diploma. Just 7.7%
of extension agents had a Master’s degrees.
Place of birth. The table provides the distribution of extension agents by place of birth (n
= 52). About 61% of respondents were born in urban counties, and around 39% were born in
rural counties.
Location where they grew up. The table provides the distribution of extension agents by
location where they grew up (n = 52). Respondents who grew up in urban counties accounted for
around 60%, and respondents who grew up in rural areas accounted for 40.4%.

Extension Agents Professional Background
Current extension position: Program area. An extension agent may have more than
one program area responsibility Table 1 provides the distribution of respondents by current
program area for EAs. Among the extension agents (n = 53), the majority of respondents were in
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agriculture positions (n = 37), and 39.3% of respondents were agriculture and natural resources
agents. Only 10.2% of respondents were horticulture agents (n = 5). Around 56.5% of
respondents were in integrated Pest Management position (IPM) (n = 30).
Years worked in agriculture sector. The table also provides the extension agents’ work
experience in the agriculture sector distributed by years. More than half of respondents (56%)
reported they had been working in the agricultural sector from 6 to 20 years (n = 29). Only 25%
of respondents indicated they had worked in the agriculture sector for 5 years or less (n = 13),
and 19% of respondents indicated they had worked in agriculture for 21 or more years.
Years worked in organic agriculture. The table provides the distribution of respondents
summarizing their personal work experience in OA (n = 49). The majority of respondents
(65.3%) had no work experience in OA (n = 32). Only 28.6% of respondents indicated they had
worked in OA for 5 years or less (n = 14). Around 6% of respondents had worked in OA for 6 or
more years (n = 3).
Area of specialization. The table provides the distribution of respondents by area of
specialization among extension agents (n = 52). Around 20% reported they specialized in
agricultural engineering (n = 10), followed by plant production, 15.4% (n = 8), and plant
protection, 13.5% (n = 7). The smallest areas of specialization were in food sciences (n = 0) and
animal production (n = 1).
Current responsibility for organic agriculture. The table provides the distribution of
extension agents by primary responsibility for information related to OA in their area (n = 52).
Most of the respondents (75%) reported that they were not the primary person responsible for
any information that was related to OA in the extension agents (n = 39) ; whereas, only 25%
reported that they were the agent responsible for providing OA information (n = 13).
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Table 3. Extension Agents’ (EAs) Personal Demographic Information and Professional
Background
Personal Demographics

n

%

≤ 30
31–40
41–50
≥ 51
Mean = 38.6; SD = 8.9; Range = 33; Low = 23; and High = 56
Level of Education Degree (n = 52)
High School
Diploma of Agriculture
Bachelor’s
Master’s
Ph.D.
EAs’ Place Birth (n = 52)
Urban
Rural
EAs’ Location Where They Grew Up (n = 52)
Urban
Rural

9
23
11
7

18
46
22
14

8
6
34
4
0

15.4
11.5
65.4
7.7
0.0

32
20

61.5
38.5

31
21

59.6
40.4

EAs’ Professional Background

n

%

37
16

69.8
30.2

21
32

39.6
60.4

5
44

10.2
89.8

30
23

56.6
43.4

13
15
14
10

25
29
27
19

Age Distribution for EAs (n = 50)

Current Program Area For EAs
Agriculture (n = 53)
Yes
No
Agriculture & Natural Resources (n = 53)
Yes
No
Horticulture (n = 49)
Yes
No
Integrated Pest Management IPM (n = 53)
Yes
No
Years Worked in Agriculture Sector (n = 52).
≤5
6–10
11–20
≥ 21
Mean = 13;.6 SD = 10.6; Range = 41; Low = 1; and High Max = 4
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Years Worked in Organic Agriculture (n = 49)
No experience.
32
≤5
14
≥6
3
Mean 1.37, SD 2.9, Range 16, Min 0, and Max 16
Area of Specialization (n = 52)
General Agriculture
5
Agriculture Extension
3
Agriculture Economics
6
Plant Production
8
Animal Production
1
Agriculture Engineering
10
Plant Protection
7
Soil
3
Food Sciences
0
Others areas
9
Yes
No

Current Responsibility for Organic Agriculture (n = 52)
13
39

65.3
28.6
6.1

9.5
5.8
11.5
15.5
1.9
19.2
13.5
5.8
0.0
17.3
25
75

Objective Two: Agents’ Perceptions Regarding Organic Agriculture (OA)
A 9-item instrument was used to identify Riyadh region extension agents’ perceptions
toward OA. Extension agents were requested to indicate their level of disagreement or agreement
by using a five-point Likert-type scale, ranging from: 1) strongly disagree, 2) disagree, 3)
neither, 4) agree, and 5) strongly agree. A majority (50%) or more respondents reported “agree”
or “strongly agree” for six of the nine statements. The highest item percentage agree or strongly
agree item was “Organic pest control methods would reduce the amount of pesticides used and
would contribute to the reduction of pesticide pollution” (87.1%), and the second highest item
was “Making niche markets for organic production will be beneficial to the agriculture sector in
KSA” (85.4%). The third highest item percentage value was “Chemical residues on many fruits
and vegetables pose a significant risk to consumers” (83.6%). However, the agents were more
likely to disagree or strongly disagree with the statement that “Most organic agriculture practices
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can be successfully implanted in my region” (23.6%). The percentage values of “neither” for
each item are displayed in Table 4.

Table 4. Distribution of Item Responses for Level of Agreement or Disagreement with
Statement Regarding Organic Agriculture (OA)

Item
Most organic agriculture
practices can be successfully
implemented in my region.
Agricultural systems using crop
rotations, green manure
crops, and animal manures
can be economically
comparable to a traditional
system that uses synthetic
fertilizers.
Chemical residues on many
fruits and vegetables pose a
significant risk to consumers.
Making niche markets for
organic production will be
beneficial to the agriculture
sector in KSA.
Most insects can be successfully
managed without using
synthetic insecticides.
Most plants diseases can be
successfully managed
without using synthetic
fungicides.
Most weeds can be successfully
managed without using
synthetic herbicides.
Crops with potential for
sustaining or increasing
production with limited
inputs should receive more
research emphasis.
Organic pest control methods
would reduce the amount of
pesticides used and would
contribute to the reduction of
pesticide pollution.

n

Strongly
Disagree
(1)
Row %

Agree
(4)
Row %

Strongly
Agree
(5)
Row %

Disagree
(2)
Row %

Neither
(3)
Row %

Mean

(SD)

55

3.6%

20.0%

41.8%

32.7%

1.8%

3.09

(.86)

55

1.8%

10.9%

21.8%

49.1%

16.4%

3.67

(.94)

55

3.6%

3.6%

9.1%

34.5%

49.1%

4.22

(1.01)

55

0.0%

1.8%

12.7%

36.4%

49.1%

4.33

(.77)

55

1.8%

10.9%

38.2%

40.0%

9.1%

3.44

(.87)

55

1.9%

9.3%

40.7%

44.4%

3.7%

3.39

(.78)

55

3.7%

13.0%

18.5%

57.4%

7.4%

3.52

(.94)

55

0.0%

3.7%

33.3%

44.4%

18.5%

3.78

(.79)

55

3.7%

1.9%

7.4%

51.9%

35.2%

4.13

(.91)

Summated Mean = 33.5; SD = 4.5; Range = 22; Low = 21; and High = 43 ; Item mean = 3.73
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Objective Three: Stakeholder Requests for Organic Agriculture (OA) Information.
This section summarizes the level of interest extension agents are receiving in their area for
information on OA, and the sources extension agents are using to gain information about OA.
Table 5 indicates that 40.3% of respondents reported that interest in OA in the past three
years by farmers (n = 27) decreased in their area, and 31.3% of respondents reported that level of
interest in the past three years in their area stayed the same (n = 21). Only 3% (n = 2) of
respondents perceived the demand in OA to have significantly decreased while 25.4.4 % (n = 17)
perceived that the demand to have significantly increased. None of respondents perceived there
to be no interest toward OA in their area.

Table 5. Level of Interest in Organic Agriculture (OA) in the Past Three Years in Riyadh
Region.
Level of Interest over The Past
£
%
Three Years in Their Area
Significantly increased
6
9.00
Increased
11
16.4
Stayed the same
21
31.3
Decreased
27
40.3
Significantly decreased
2
3.0
There is no interest
0
0.0
I do not know
0
0.0
Total
67
100.0

Table 6 showed that respondents indicated the current level of interest for information on OA
in the extension agents’ areas to be moderate (35.8%) or very low (34.3%). Only 9% of agents (n
= 6) perceived current demand to be high; whereas, 16.4% (n = 11) perceived the current interest
was low. agents 1.5% reported they perceived no interest for information on OA.
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Table 6. Current level of Interest in Organic Agriculture (OA) in Riyadh Region.
Current Level of Interest in
£
%
Riyadh Region
Very high
High
Moderate
Low
Very low
No demand
I do not know
Total

2
6
24
11
23
1
0
67

3.0
9.3
35.8
16.4
34.3
1.5
0.0
100.0

Table 7 shows that 38.2% of extension agents provided information on OA one time a month, and
37% of extension agents reported that they never provided information on OA. Almost 12% indicated that
they provided information on OA two to three times a month, and only 5.6% indicated that they provided
OA information a daily basis.

Table 7. Frequency of Providing Information about Organic Agriculture (OA)
£
%

Frequency of Providing Information
Never
One time a month
Two to three times a month
Four time a month
Very often, daily
Total

25
26
8
5
4
68

36.8
38.2
11.8
7.4
5.9
100.0

Table 8 showed extension agents’ perceptions of primary audiences’ demand for OA
information. About 60% of extension agents reported full time farmers to be the primary
audiences. Almost 44% of extension agents reported that consumers were the primary audiences.
About 26% of the extension agents reported part time farmers and other extension agents were
the primary audience for information that related to OA.

Table 8. Audiences of Extension Agents for Organic Agriculture (OA) Information
Primary Audience
Full time farmers
Consumers
Part time farmers
Homeowners
Other extension agents

Yes
60.%
43.6%
25.9%
3.6%
3.6%

No
40%
56.4%
74.1%
96.4%
96.4%

n
55
55
54
55
55

%
100.0
100.0
100.0
100.0
100.0
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Table 9 summarizes extension agents’ perceived level of support for OA among farmers
in their areas. The data indicates that around 45% (n = 24) farmers were not supportive of OA at
all, while only 3.7 % (n = 20) reported farmers were very supportive in their areas. About 37% (n
= 20) of extension agents reported farmers were somewhat supportive in their areas, and almost
15% (n = 8) reported farmers were slightly supportive of OA.

Table 9. Level of Farmer Support for Organic Agriculture(OA) in Riyadh Region.
Farmers are Supportive to OA
£
%
Not supportive at all
24
44.4
Slightly supportive
8
14.8
Somewhat supportive
20
37.0
Very supportive
2
3.7
Total
54
100.0

Table 10 summarizes the level of extension agents’ confidence in providing OA
information. Almost 24% (n = 13) of extension agents reported they were extremely unconfident,
while 34.5% (n = 19) of extension agents reported they were extremely confident. However,
about 26% (n = 14) of extension agents indicted they were slightly unconfident in providing
information on OA; whereas, only 14.5% (n = 8) of extension agents indicated they were slightly
confident. One person refused to answer the question.

Table 10. Level of Confidence in Providing Information Regarding Organic Agriculture(OA).
Level of Confidence
Extremely unconfident
Slightly unconfident
Slightly confident
Extremely confident
Refuse to answer
Total

£
13
14
8
19
1
55

%
23.6
25.5
14.5
34.5
1.8
100.0

Extension agents were asked to report their perception’ regarding usefulness of the
various OA information sources. Fifteen information sources were listed (Table 11) as examples
of OA information sources. The three most useful after combining useful and very useful were
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:1) “field days at organic farms” (80%), 2) “Training at college for organic agriculture” (80%),
and 3) “workshop about OA” (78.2%). Conversely newspapers (27%), relatives/ friends (35.9%),
SMS text (41.8%) were three least useful.
Table 11. Distribution of Item Responses for Perceived Useful Level of Information Sources
Not at
all
Not
Somehow
Very
I do not
Useful useful
useful
Useful
useful
know
Item
n
Row % Row % Row %
Row % Row % Row %
Website with organic
information
SMS text
Relatives, Friends
Extension bulletins from the
Ministry of Agriculture
(MOA)
Extension book for organic
agriculture
Agricultural magazines
Agricultural Exhibition
Agricultural companies
Agricultural programs on
Radio and TV
Newspapers
Field days at organic farms
Training at the college for
organic agriculture
Attending organic trial plots
Social media
Workshop about OA

55

1.8%

0.0

45.5%

30.9%

18.2%

3.6%

55
55

5.5%
1.9%

14.5%
24.5%

36.4%
32.1%

29.1%
32.1%

12.7%
3.8%

1.8%
5.7%

55

5.5%

5.5%

29.1%

41.8%

16.4%

1.8%

55

3.6%

3.6%

30.9%

43.6%

16.4%

1.8%

55
55
55

3.6%
1.8%
3.6%

18.2%
5.5%
18.2%

30.9%
18.2%
30.9%

29.1%
34.5%
30.9%

12.7%
38.2%
7.3%

5.5%
1.8%
9.1%

55

7.4%

7.4%

33.3%

35.2%

13.0%

3.7%

55
55

9.1%
0.0%

25.5%
3.6%

32.7%
12.7%

18.2%
38.2%

9.1%
41.8%

5.5%
3.6%

55

0.0%

1.8%

12.7%

45.5%

34.5%

5.5%

55

0.0%

1.8%

14.5%

34.5%

43.6%

5.5%

55
55

0.0%
0.0%

1.8%
3.6%

23.6%
14.5%

43.6%
40.0%

27.3%
38.2%

3.6%
3.6%

Objective Four: Agent Training in Organic Agriculture (OA)
The fourth objective was to determine the level of OA training extension agents have
received and their interest in future OA training. The data in (Table 12) showed most extension
agents cited personal experience 40% (n = 22) as an source of OA training. There was followed
by training on the job (30.6%, n = 17), and college courses (27.3%, n = 15). Extension agents
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reported that industry experience (3.6%) (n = 2), others (3.6%, n = 2), professional conferences
(9.1%, n = 5), and work with farmers (9.1%, n = 5) as the least reported sources of OA
experience and training.
Table 12. Agent Experience and Training Related to Organic Agriculture (OA)
Experience and Training
No experience
Personal experience
College course
University workshop
Industry
Professional conference
Work with farmers
On the Job training
Others

Yes
25.5%
40%
27.3%
14.5%
3.6%
9.1%
9.1%
30.6%
3.6%

n = Yes
14
22
15
8
2
5
5
17
2

No
74.5%
60%
72.7%
85.5%
96.4%
90.9%
90.9%
69.1%
96.4%

n = No
41
33
40
47
53
50
50
38
53

Total
55
55
55
55
55
55
55
55
55

%
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

The data in (Table 13) showed the number of training sessions extension agents had
received. About 37% (n = 17) of extension agents reported they had never received training
related to OA, while 34.8% (n = 16) reported they had an OA training session only one time
during their career in their agriculture sector. Almost 20% (n = 9) reported they had experienced
OA training two times, while only 6.5% (n = 3) had experienced OA training three times. Only
one person had experienced OA training more than three times.
Table 13. Number of Training Sessions Extension Agents Had Received Regarding Organic
Agriculture (OA)
Number of Training Sessions
£
%
Never
17
37
One time
Two times
Three times
More than three times

16
9
3
1

34.8
19.6
6.5
2.2

Mean = 1.48; SD = 3.6; Range = 25; Low = 0; and High = 25

Table 14 showed that extension agents were asked to indicate their interest in future OA training.
The data results show that almost 95% (n = 51) of extension agents were interested in additional training
while 3.7% (n = 2) reported they were not interested in training.
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Table 14. Extension Agents Interest in Future Training Toward Organic Agriculture (OA)
Response for Additional Training
n
%
Yes
No
Not sure
Total

51
2
1
54

94.4
3.7
1.9
100.0

Extension agents were asked if they would recommend other extension agents to have OA
training. The results in (Table 15) indicate almost 82.1% (n = 46) of extension agents
recommended other agents to have OA training.
Table 15. Recommend other Extension Agents to Have Training in Organic Agriculture (OA)
£
%

Recommendation for Training
Very high recommendation
High recommendation
Moderate recommendation
Low recommendation
Very low recommendation
Total

46
8
2
0
0
56

82.1
14.3
3.6
0.00
0.00
100.0

Extension agents were asked about their level of knowledge regarding sustainable
agriculture (SA) and OA. Data in (Table 16) revealed 75% (n = 51) of extension agents reported
they know the difference between OA and SA, while 25% (n = 17) reported there is no
difference.
Table 16. Extension Agents’ Level of Knowledge Toward Sustainable Agriculture (SA) and
Organic Agriculture (OA)
Difference Between OA and SA
£
%
Yes
No
Total

51
17
68

75
25
100

Level of Interest in Participating in Training on OA
Extension agents in Riyadh Region were asked to indicate their interest in participating in
future training on OA. The data in Table 17 summarizes nine items that were listed to assess
extension agents’ interest. The extension agents were asked to report their level of interest by

67
using a five-point scale: 1) no interest, 2) low interest, 3) moderate interest, 4) high interest, and
5) very high interest.
The highest three after combining highly interested and very interested in training on OA
were: “Organic agriculture in general” (50.0%), “Marketing of Organic production” (48.1%),
“Weed and disease management” (45.4%), and “Transitioning to organic agriculture” (42.%). On
the other hand, the lowest level of interest was for the following items: “Organic insect
management” (29.0%) and “Organic soil fertility management” (27.3%). The highest moderate
interest was for “Organic certification and how to get it” (43.0%).

Table 17. Distribution of Item Responses for Level of Interest in Participating in Training on
Organic Agriculture (OA)

No
Interest
(1)
Row %
Item
Organic agriculture
in general.
Organic agricultural
production systems.
Transitioning to
organic agriculture.
Organic greenhouse
management.
Weed and disease
management.
Organic insect
management.
Organic soil fertility
management.
Organic certification
and how to get it.
Marketing of
Organic production.

Low
Interest
(2)
Row %

Moderate
Interest
(3)
Row %

High
Interest
(4)
Row %

Very
High
Interest
(5)
Row %

n
54

3.7%

7.4%

38.9%

33.3%

16.7%

Mean (SD)
3.52 (.98)

53

3.8%

20.8%

34.0%

34.0%

7.5%

3.21

(.98)

52

5.8%

17.3%

34.6%

25.0%

17.3%

3.31

(1.13)

55

3.6%

18.2%

38.2%

25.5%

14.5%

3.29

(1.04)

55

5.5%

20.0%

29.1%

30.9%

14.5%

3.29

(1.12)

54

13.0%

16.7%

29.6%

29.6%

11.1%

3.09

(1.20)

55

7.3%

20.0%

40.0%

25.5%

7.3%

3.05

(1.03)

55

5.5%

18.2%

43.6%

20.0%

12.7%

3.16

(1.05)

52

7.7%

13.5%

30.8%

32.7%

15.4%

3.35

(1.14)

Mean = 28; SD = 8.1; Range = 36; Low = 9; and High = 45; Item Mean = 3.21
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Objective Five: Differences in Organic Agriculture Perceptions, Role of Extension in
Organic Agriculture, and Interest in Training on Organic Agriculture.
The fifth objective was to determine if the extension agents’ perceptions toward OA,
extension agents’ perceptions about involvement in OA, and their interest in participating in
training in OA differ across the demographic variables of age, experience in OA, education level,
role of bearing primary responsibility for information related to OA, and areas of specialization.

I. Differences Among Extension Agents’ Perceptions Toward OA by Demographic Factors:
Age, Years of Experience in OA, Education Level, Role of Bearing Primary Responsibility
for Providing Information Related to OA, and Areas of Specialization
Age. The findings in Table 18 showed that extension agents’ perceptions for individual
items related to OA were not significantly different for different age groups (p >.05). Extension
agents generally were fairly neutral regarding the item “most organic agriculture practices can be
successfully implemented in my region.” For the other eight items extension agents generally
agreed.
Experience in OA. The findings in Table 19 showed there were marginally significant
(Huck, 2008, pp. 169–172) mean differences (p = .06) among extension agents with differing
amounts of work experience in OA or no work experience regarding their perceptions about two
statements: “Crops with potential for sustaining or increasing production with limited inputs
should receive more research emphasis” and “Organic pest control methods would reduce the
amount of pesticides used which would contribute to the reduction of pesticide pollution in
Riyadh.”
Extension agents with experience in OA had a marginally significant higher level of
agreement (mean = 4.13), compared to extension agents without experience in OA (mean =
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3.66), regarding the statement, “Crops with potential for sustaining or increasing production with
limited inputs should receive more research emphasis.” Extension agents with experience in OA
had a significantly higher level of agreement (mean = 4.38) than extension agents without
experience in OA (mean = 3.81) for the statement “Organic pest control methods would reduce
the amount of pesticides used which would contribute to the reduction of pesticide pollution in
Riyadh.” For these two items the differences in the means would be considered a medium effect,
with (Cohen's d = .63 and Cohen's d = .65) respectively. The findings in Table 17 showed there
were no significant differences between extension agents’ experience in OA and agreement with
other statements (Table 19).
Primary responsibility for information related to OA. The findings in (Table 20)
showed that the mean differences in extension agents’ perceptions toward OA varied
significantly for extension agents with and without the role of bearing primary responsibility for
information related to OA regarding their perceptions of the statement, “Most organic agriculture
practices can be successful implemented in my region.” The independent t-test was used to
determine if there were differences in agents’ perceptions based on whether or not they bore
primary responsibility for providing information related to OA. Extension agents who were
primarily responsible for providing information related to OA had a significantly higher level of
agreement (mean = 3.62), compared to extension agents without responsibility in OA (mean =
2.90) for the item “most organic agriculture practices can be successful implemented in my
region.” The differences in the means would be considered a large effect (Cohen’s d = .91).
However, for the other eight items extension agents generally agreed or strongly agreed and
there were no statistically significate differences (p < .05).
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Educational level. The findings in Table 21 showed that extension agents’ perceptions
toward OA did not differ significantly according to educational level. For all nine items
extension agents generally agreed.
Areas of specialization. The results in Table 22 indicated that extension agents’
perceptions toward OA had significant differences when examined by area of specialization for
of the statement, “Most insects can be successfully managed without using synthetic
insecticides” (df = 3/48; F = 3.237; p = .030). For this item the differences in the mean would be
considered a low effect (Partial Eta Squared = .16). The Games-Howell post hoc test revealed the
means for agents with specialization in plant production, protection, soil, and agriculture
engineering were statistically higher means for the agents with specialization in the remaining
areas. For the item “Crops with potential for sustaining or increasing production with limited
inputs should receive more research emphasis,” there were marginal (Huck, 2008) mean
differences among extension agents with different areas of specialization (df = 3/47; F = 2.520; p
= .06). (Partial Eta Squared = .13). However, for the other seven items OA extension agents
generally agreed and there were no significant differences
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Table 18. T-test Comparison for Differences in Extension Agents’ Perceptions toward Organic
Agriculture (OA) by Extension Agents’ Age.
Age Ranges
Up through 35 years
36 to 56 years
n = 24
n = 26
Mean
SD
Mean
SD
3.08
.71
3.08
1.01

Item
Sig 2- tail
Most organic agriculture practices can
.980
be successfully implanted in my
region. .
Agricultural systems using crop
3.79
.77
3.58
1.13
.444
rotations, green manure crop, and
animal manures can be
economically comparable to a
traditional system that uses
synthetic chemicals.
Chemical residues on many fruits and
4.13
1.04
4.31
1.05
.539
vegetables pose a significant risk to
consumers.
Making niche markets for organic
4.33
.70
4.46
.81
.555
production will be beneficial to the
agriculture sector in KSA.
Most insects can be successfully
3.50
.83
3.42
.65
.768
managed without using synthetic
insecticides.
Most plants diseases can be
3.42
.65
3.40
.95
.944
successfully managed without
using synthetic fungicides.
Most weeds can be successfully
3.50
.93
3.52
1.04
.944
managed without using synthetic
herbicides.
Crops with potential for sustaining or
3.88
.85
3.68
.80
.413
increasing production with limited
inputs should receive more research
emphasis.
Organic pest control methods would
4.08
.65
4.00
1.18
.763
reduce the amount of pesticides
used and would contribute to the
reduction of pesticide pollution.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).
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Table 19. T-test Comparison for Differences in Extension Agents’ Perceptions Toward Organic
Agriculture by Extension Agents’ Experience in Organic Agriculture (OA)
Experience in OA
Having No
Having Experience
Experience in OA
in OA
n = 32
n = 17
Mean
SD
Mean
SD

Item
Sig 2- tail
Most organic agriculture practices can be
2.91
.89
3.35
.86
.098
successfully implanted in my region.
Agricultural systems using crop rotations,
green manure crop, and animal manures
can be economically comparable to a
3.66
1.00
3.65
.93
.975
traditional system that uses synthetic
chemicals.
Chemical residues on many fruits and
vegetables pose a significant risk to
4.22
1.02
4.24
.97
.958
consumers.
Making niche markets for organic
production will be beneficial to the
4.34
.86
4.41
.62
.775
agriculture sector in KSA.
Most insects can be successfully managed
3.47
.84
3.47
1.00
.995
without using synthetic insecticides.
Most plants diseases can be successfully
managed without suing synthetic
3.41
.75
3.50
3.53
.705
fungicides.
Most weeds can be successfully managed
3.53
.98
3.50
1.03
.919
without using synthetic herbicides.
Crops with potential for sustaining or
increasing production with limited
3.66
.86
4.13
.61
.060
Cohen's d = .63
inputs should receive more research
emphasis.
Organic pest control methods would
reduce the amount of pesticides used
3.81
1.13
4.38
.50
.060
Cohen's d = .65
and would contribute to the reduction
of pesticide pollution in Riyadh.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5)
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Table 20. T-test Comparison for Differences in Extension Agents’ Perceptions Toward Organic
Agriculture by Extension Agents’ Role of Bearing Primary Responsibility for Information
Related to Organic Agriculture (OA).
Role of Being Primarily Responsible for Information
Related to OA
Responsible for
Not Responsible for
Information Related to Information Related
OA
to OA
n = 13
n = 39
Item
Mean
SD
Mean
SD
Sig 2- tail
Most organic agriculture practices can
be successfully implanted in my
3.62
.76
2.90
.82
.010
Cohen's d = .91
region
Agricultural systems using crop
rotations, green manure crop, and
animal manures can be
3.54
1.19
3.72
.88
.566
economically comparable to a
traditional system that uses
synthetic chemicals.
Chemical residues on many fruits and
vegetables pose a significant risk to
4.38
1.12
4.15
.98
.484
consumers.
Making niche markets for organic
production will be beneficial to the
4.46
.77
4.31
.80
.548
agriculture sector in KSA.
Most insects can be successfully
managed without using synthetic
3.23
1.09
3.56
.789
.238
insecticides.
Most plants diseases can be
successfully managed without
3.31
.94
3.45
.76
.594
suing synthetic fungicides.
Most weeds can be successfully
managed without using synthetic
3.62
.96
3.47
.97
.653
herbicides.
Crops with potential for sustaining or
increasing production with limited
4.00
.70
3.71
.83
.269
inputs should receive more research
emphasis.
Organic pest control methods would
reduce the amount of pesticides
used and would contribute to the
4.46
.66
4.03
1.00
.151
reduction of pesticide pollution in
Riyadh
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).
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Table 21. ANOVA Comparison Between Differences in Extension Agents’ Perceptions Toward
Organic Agriculture (OA) by Their Level of Education.
Highest Educational Level

Item
Most organic agriculture
practices can be
successfully implanted in
my region.
Agricultural systems using
crop rotations, green
manure crops, and animal
manures can be
economically comparable
to a traditional system
that uses synthetic
chemicals
Chemical residues on many
fruits and vegetables pose
a significant risk to
consumers.
Making niche markets for
organic production will
be beneficial to the
agriculture sector in KSA.
Most insects can be
successfully managed
without using synthetic
insecticides.
Most plants diseases can be
successfully managed
without suing synthetic
fungicides.
Most weeds can be
successfully managed
without using synthetic
herbicides.
Crops with potential for
sustaining or increasing
production with limited
inputs should receive
more research emphasis
Organic pest control methods
would reduce the amount
of pesticides used that
would contribute to the
reduction of pesticide
pollution in Riyadh.

High school
n=8
Mean
SD

Diploma of Ag
n=6
Mean
SD

Bachelor’s
n = 34
Mean SD

Master’s
n=4
Mean
SD

3.00

.75

3.33

.81

3.03

.90

3.25

1.25

.853

3.50

.75

3.83

1.32

3.62

.98

4.25

.50

.592

3.63

1.40

4.50

.83

4.32

.87

4.00

1.41

.297

4.13

.64

4.50

.83

4.41

.74

4.00

1.41

.614

3.25

.88

3.83

.98

3.47

.89

3.50

.57

.685

3.25

.70

3.67

.81

3.36

.85

3.75

.50

.638

3.38

1.06

4.17

.40

3.42

.90

3.50

1.73

.373

3.36

1.06

3.50

.54

3.91

.72

3.50

1.29

.518

3.88

.83

3.67

1.36

4.30

.68

4.00

2.00

.363

Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).

Sig 2- tail

75
Table 22. ANOVA Comparison Between Differences in Extension Agents’ Perceptions Toward
Organic Agriculture (OA) by Extension Agents’ Areas of Specialization

Item
Most organic agriculture
practices can be
successfully implanted in
my region.
Agricultural systems using
crop rotations, green
manure crop, and animal
manures can be
economically comparable
to a traditional system
that uses synthetic
chemicals.
Chemical residues on many
fruits and vegetables pose
a significant risk to
consumers.
Making niche markets for
organic production will
be beneficial to the
agriculture sector in KSA.
Most insects can be
successfully managed
without using synthetic
insecticides.
Most plants diseases can be
successfully managed
without suing synthetic
fungicides.
Most weeds can be
successfully managed
without using synthetic
herbicides.
Crops with potential for
sustaining or increasing
production with limited
inputs should receive
more research emphasis.
Organic pest control methods
would reduce the amount
of pesticides used and
would contribute to the
reduction of pesticide
pollution in Riyadh.

Ag Extension,
Ag Economics,
and General Ag
n = 14
Mean
SD

Areas of Specialization
Plant production,
protection, and
Ag
soil
Engineering
n = 19
n = 10
Mean
SD
Mean SD

Other areas
n=9
Mean SD

Sig 2- tail

2.86

1.02

3.32

.82

3.10

.73

2.89

.92

.455

3.86

.94

3.68

1.05

3.90

.56

3.11

1.05

.252

4.36

.633

4.32

1.05

4.30

.67

3.67

1.58

.378

4.21

.80

4.53

.69

4.60

.51

3.89

1.05

.141

3.00

.96

3.63

.83

4.00

.47

3.33

.87

.030
Partial Eta
squared = .16

3.14

.94

3.44

.78

3.80

.63

3.33

.70

.265

3.29

1.2

3.78

.64

3.80

.78

3.00

1.1

.134

4.07

.82

3.61

.60

4.10

.56

3.33

1.1

.069
Partial Eta
squared = .13

4.21

.89

4.11

1.02

4.40

.51

3.78

1.20

Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).

.542
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II. Differences Among Extension Agents’ Perceptions Toward the Role of Extension in OA
by Age, Years of Experience in OA, Education Level, Bearing Primary Responsibility for
Information Related to OA, and Area of Specialization.

Age. An independent t-test was used to determine if there were differences between the
age of extension agents regarding their perceptions for individual items about extension’s
involvement in OA (Table 23). The findings showed the mean differences were significant (p
<.05) for extension agents of different ages regarding their perceptions of the statement,
“Extension agents’ services in Riyadh currently have the capabilities needed to meet educational
needs on organic agriculture.” Extension agents of ages up through 35 had a significantly higher
level of agreement (mean = 3.42), compared to extension agents aged 36 to 56 (mean = 2.88).
For this item the differences in the mean would be considered a medium effect (Cohen's d = .61).
For the other eight items extension agents generally agreed or strongly agreed. The group of
extension agents aged up through 35 years had a more slightly positive perception of
involvement in OA than the other group of extension agents (aged 36–56). The differences were
not significant but the means of five items were slightly higher in the group aged up through 35
years of age.

Experience in OA. The results showed (Table 24) there were significant mean
differences (p <.05) attributed to agents work experience in OA for two statements “My
supervisors would be supportive of me increasing my amount of programming on OA” and
“More time and adequate funding should be set aside for training in the area of OA.”
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Extension agents with experience in OA had a significantly higher (p = .026) positive
perception (mean = 3.65) compared to agents without experience in OA (mean = 2.94) for the
statement, “My supervisors would be supportive of me increasing my amount of programming
on OA”. Extension agents with experience in OA had a significantly higher(p = .038) positive
perception (mean = 4.53) than extension agents without experience in OA (mean = 4.00) for the
statement, “More time and adequate funding should be set aside for training in the area of OA”.
For these two items the differences in the mean would be considered a moderate effect (Cohen's
d = .69 and Cohen's d = .68). The results indicated that there were no significant differences
among extension agents’ amount of experience in OA for the other seven statements (Table 29).

Primary responsibility for information related to OA. An independent t-test was used
to determine if there were differences in extension agents’ perceptions about extension’s
involvement in OA relative to the binary variable of whether or not they bore primary
responsibility for information related to OA in their area. Extension agents were fairly neutral
regarding the item “extension agents’ services in Riyadh currently have the capabilities needed
to meet educational needs for organic agriculture.” For the other items extension agents generally
agreed (Table 25). There were no significant differences for any the items relative to the
independent variable.

Educational level. The findings (Table 26) showed that extension agents’ perceptions
regarding the role of extension agents’ involvement in OA differed significantly by the agents’
level of education for the statement, “Extension agents’ services in Riyadh region have provided
adequate training for extension agents in areas of organic agriculture” (df = 3/48; F= 2.987; p =

78
.040), and for this item the differences in the means would be considered a low effect (Partial Eta
Squared = .15). For the item, “It is not the job of extension agents in Riyadh to provide
information on OA” (df = 3/48; F = 3.263; p = .029), the mean difference would be considered a
low effect (Partial Eta Squared = .16). For the other items, there were no statistically significant
differences (Table 24). Post hoc test was used to find where the differences existed. The GamesHowell post hoc test revealed exactly where differences existed for two items where the overall
ANOVA F was significant. Agents with a Bachelor degree were significant more negative (m =
2.41) than those with a diploma (m = 3.33) that adequate training had been provided. Also,
agents with Bachelor degree (m = 1.74) were significantly more disagreement than agents with
an agriculture diploma (m = 2.83) with the statement that agents should not be involvement in
OA.

Areas of specialization. A one-way analysis of variance results (Table 27) revealed no
significant differences among extension agents with differing areas of specialization regarding
their perceptions about extension’s involvement in OA. Extension agents were generally
somewhat neutral regarding the statement “my supervisors would be supportive of me increasing
my amount of programming on OA.” For the other eight items extension agents generally
agreed.
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Table 23. T-test Comparison for Differences in Extension Agents’ Perceptions Toward Role of
Extension Agents Involvement in Organic Agriculture (OA) by Extension Agents’ Age.
Age
Up through 35 years
36 to 56 years
n = 24
n = 26
Item
Mean
SD
Mean
SD
Sig 2- tail
Extension agents in Riyadh region
provide major leadership in
4.08
.77
4.04
.66
.826
areas of OA
Extension agents’ services in
Riyadh region have ignored
3.54
.83
3.73
1.00
.474
organic farmers in the past
Extension agents’ services in
Riyadh region have provided
adequate training for extension
2.79
1.28
2.62
.89
.574
agents in areas of organic
agriculture.
It is not the job of extension agents
in Riyadh to provide information
2.08
1.17
2.04
.95
.883
on OA.
Extension agents’ services in
Riyadh currently has the
3.42
.71
2.88
1.01
.038
capabilities needed to meet
Cohen's d = .61
educational needs for organic
agriculture.
My supervisors would be
supportive of me increasing my
3.21
1.21
3.08
1.01
.679
amount of programming on OA.
More time and adequate funding
should be set aside for training
4.08
1.01
4.35
.68
.287
in the area of OA.
Extension agents’ service in Riyadh
should do more to support
3.96
1.12
4.27
.66
.235
organic farming.
Extension agents’ services in
Riyadh region have ignored
3.35
1.07
3.42
1.06
.807
environmental issues caused by
conventional agricultural.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).
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Table 24. T-test Comparison for Differences in Extension Agents’ Perceptions Toward the Role
of Extension in Organic Agriculture (OA) by Extension Agents’ Experience in Organic
Agriculture
Experience in OA
Having No
Having
Experience in OA Experience in OA
n = 32
n = 17
Item
Mean
SD
Mean
SD
Sig 2- tail
Extension agents in Riyadh region
provide major leadership in
3.97
.82
4.06
.74
.708
areas of OA
Extension agents’ services in
Riyadh region have ignored
3.53
.84
3.71
1.04
.529
organic farmers in the past.
Extension agents’ services in
Riyadh region have provided
adequate training for extension
2.66
1.12
2.76
1.03
.743
agents in areas of organic
agriculture.
It is not the job of extension agents
in Riyadh to provide information
2.13
1.18
1.76
.56
.244
on OA.
Extension agents’ services in
Riyadh currently have the
capabilities needed to meet
3.09
.96
3.31
.79
.437
educational needs on organic
agriculture.
My supervisors would be
supportive of me increasing my
2.94
1.04
3.65
.99
.026
amount of programming on OA.
Cohen's d = .69
More time and adequate funding
should be set aside for training
in the area of OA.
Extension agents’ services in
Riyadh should do more to
support organic farming.
Extension agents’ services in
Riyadh region have ignored
environmental issues caused by
conventional agricultural.

4.00

.91

4.53

.62

.038
Cohen's d = .68

4.13

.97

4.18

.80

.853

3.48

1.06

3.18

1.07

.348

Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).
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Table 25. T-test comparison for Differences in Extension Agents’ Perceptions Toward the Role
of Extension Agents Involvement in Organic Agriculture by Extension Agents’ Role of Bearing
Primary Responsibility for Information Related to Organic Agriculture (OA)
Primary Responsibility for Information
Related to OA
Responsible for
Not Responsible
Information Related
for Information
to OA
Related to OA
n = 13
n = 39
Item
Mean
SD
Mean
SD
Sig 2- tail
Extension agents in Riyadh region
provide major leadership in
4.23
.72
3.90
.78
.184
areas of OA.
Extension agents’ services in
Riyadh region have ignored
3.85
1.14
3.46
.82
.193
organic farmers in the past.
Extension agents’ services in
Riyadh region have provided
adequate training for extension
3.00
1.15
2.62
1.04
.267
agents in areas of organic
agriculture.
It is not the job of extension agents
in Riyadh to provide information
2.15
1.14
2.00
1.02
.651
on OA.
Extension agents’ services in
Riyadh currently have the
capabilities needed to meet
3.15
.98
3.18
.86
.917
educational needs for organic
agriculture
My supervisors would be
supportive of me increasing my
3.62
.87
3.00
1.12
.078
amount of programming on OA
More time and adequate funding
should be set aside for training
4.38
.65
4.10
.91
.309
in the area of OA.
Extension agents’ service in Riyadh
should do more to support
4.31
.63
4.05
.97
.379
organic farming.
Extension agents’ services in
Riyadh region have ignored
3.17
1.11
3.41
1.04
.490
environmental issues caused by
conventional agricultural.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).
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Table 26. ANOVA Comparison Between Differences in Extension Agents’ Perceptions Toward
the Role of Extension Agents Involvement in Organic Agriculture (OA) and Extension Agents’
Level of Education.
High School
n=8
Mean
SD

Highest Educational Level
Diploma of Ag
Bachelor’s
n=6
n = 34
Mean
SD
Mean
SD

Master’s
n=4
Mean
SD

Item
Extension agents in Riyadh
region provide major
3.63
.91
4.17
.40
4.06
.77
3.75
.95
leadership in areas of OA
Extension agent’s services in
Riyadh region has
3.25
1.16
3.50
.54
3.62
.92
3.75
.95
ignored organic farmers
in the past.
Extension agents’ services in
Riyadh region have
provided adequate
3.38
1.01
3.33
1.2
2.41
.988
3.00
.81
training for extension
agents in areas of organic
agriculture
It is not the job of extension
agents in Riyadh to
2.50
1.06
2.83
1.3
1.74
.93
2.50
.57
provide information on
OA.
Extension agents’ services in
Riyadh currently have the
capabilities needed to
3.38
.91
3.17
.98
3.15
.90
3.00
.81
meet educational needs
on organic agriculture
My supervisors would be
supportive of me
3.25
.88
3.50
1.04
3.18
1.08
2.25
1.5
increasing my amount of
programming on OA.
More time and adequate
funding should be set
4.00
1.06
4.17
.40
4.24
.89
4.00
.81
aside for training in the
area of OA.
Extension agents’ services in
Riyadh should do more
4.00
1.06
4.17
.75
4.15
.92
4.00
.81
to support organic
farming
Extension agents’ services in
Riyadh region have
ignored environmental
3.25
1.1
3.60
.89
3.26
1.08
4.00
.81
issues caused by
conventional agricultural.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).

Sig 2- tail
.451

.753

.040
Partial Eta
squared = .15

.029
Partial Eta
squared = .16

.906

.338

.887

.970

.566
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Table 27. ANOVA Comparison Between Differences in Extension Agents’ Perceptions Toward the Role
of Extension Agents’ Involvement in Organic Agriculture (OA) by Their Areas of Specialization.
Area of Specialization
Ag Extension,
Ag Economics,
and General Ag
n = 14

Plant
Production,
Protection and
Soil
n = 19

Agricultural
Engineering
n = 10

Other Areas
n=9

Item
Mean
SD
Mean
SD
Mean
SD
Mean SD
Extension agents in Riyadh
region provide major
3.79
1.02
4.16
.60
4.10
.73
3.78
.66
leadership in areas of OA.
Extension agents’ services in
Riyadh region have
3.43
1.1
3.95
.70
3.30
.48
3.22 1.09
ignored organic farmers in
the past.
Extension agents’ services in
Riyadh region have
provided adequate training
2.64
1.15
2.58
1.12
2.60
1.07
3.22 .833
for extension agents in
areas of organic
agriculture.
It is not the job of extension
agents in Riyadh to
1.86
1.02
2.00
1.10
2.00
.94
2.44 1.13
provide information on
OA.
Extension agents’ services in
Riyadh currently have the
capabilities needed to
3.36
.74
2.89
1.07
3.50
.52
3.11
.92
meet educational needs for
organic agriculture.
My supervisors would be
supportive of me
2.93
.917
3.21
1.08
3.20
1.61
3.33
.70
increasing my amount of
programming on OA.
More time and adequate
funding should be set
4.29
.611
4.00
.94
4.60
.69
3.89 1.05
aside for training in the
area of OA.
Extension agents’ service in
Riyadh should do more to
4.07
.82
4.00
1.00
4.60
.516
3.89 1.05
support organic farming.
Extension agents’ services in
Riyadh region have
ignored environmental
3.57
1.15
3.17
.92
3.60
.96
3.11
1.2
issues caused by
conventional agricultural.
Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5).

Sig 2- tail
.450

.124

.487

.625

.284

.832

.215

.287

.548
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III. Differences Among Extension Agents’ Interest in Participating in Training on OA
According to Age, Years of Experience in OA, Education Level, Bearing Primary
Responsibility for Information Related to OA, and Area of Specialization.
Age. The findings in Table 28 showed that extension agents’ interest in training for
individual topic area on OA were not significantly different (p >.05) for different age groups.
Extension agents generally expressed moderate interest regarding the training topic area.” For
the other eight items extension agents generally had slightly moderate interest training on OA
topics.
Experience in OA. The findings in Table 29 showed there were significant mean
differences (p <.05) among extension agents according to whether or not they had work
experience in OA regarding their interest in training for the items “organic agriculture in
general,” “organic agricultural production systems,” and “organic soil fertility management.”
Extension agents with experience in OA had a significantly higher level of interest (mean
= 4.12) compared to extension agents without experience in OA (mean = 3.26) regarding the
item, “organic agriculture in general.” Extension agents with experience in OA had a
significantly higher level of interest (mean = 3.69) compared to extension agents without
experience in OA (mean = 2.97) for the item “organic agricultural production systems.”
Extension agents with experience in OA had a significantly higher level of interest (mean = 3.53)
compared to extension agents without experience in OA (mean = 2.84) for the statement
“Organic soil fertility management.” For these three items the differences in the mean would be
represent a large effect (Cohen's d = .97; Cohen’s d = .81, and Cohen’s d = .74). However, the
findings in (Table 34) indicated that extension agents generally expressed moderate interest in
the other OA topics.
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Primary responsibility for information related to OA. The findings in Table 30
showed that there were significant mean differences among extension agents with respect to
whether or not they bore responsibility for providing information related to OA regarding their
interest in receiving future training about “organic agriculture in general.” Extension agents with
responsibility for information related to OA had a higher level of interest in training in OA
(mean = 4.08) compared to extension agents with no responsibility related to OA (mean = 3.34).
For this item, the difference in the mean would be represents a large effect (Cohen’s d = .85).
Educational level. A one-way analysis of variance was used to determine if there were
significant differences among extension agents with different educational levels regarding their
interest in participating in training topics. Extension agents generally expressed fairly moderate
interest in the training topics (Table 31).” For the other eight items, extension agents generally
expressed moderate interest. There were no significantly difference in the agents topic interest by
agent educational level.
Areas of specialization .A one-way analysis of variance was used to determine if there
were significant differences among extension agents with differing areas of specialization
regarding their interest in participating in OA training. The results indicated that extension
agents’ interest in participating in training in OA differed significantly when examined according
to their areas of specialization for the item “organic agriculture in general” (df = 3/47; F= 4.394;
p = .008) and for this item the differences in the mean would be considered a low effect (Partial
Eta Squared = .21). For other items, there were no statistically significant differences (Table 32).
The Games-Howell post hoc test indicated agents specializing in agriculture engineering (mean =
4.20) had significantly higher mean than agents specializing agricultural extension, economics,
and general agriculture (mean = 3.00), and agents specializing in other areas (mean = 3.11).
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Table 28. T-test Comparison for Differences in Extension Agents’ Interest in Participating in
Training on Organic Agriculture (OA) by Extension Agents’ Age.
Age
Up through 35
years
36 to 56 years
n = 24
n = 26
Item
Mean
SD
Mean
SD
Sig 2- tail
Organic agriculture in general.
3.58
1.01
3.48
1.04
.728
Organic agricultural production
systems.

3.30

.92

3.08

1.09

.439

Transitioning to organic
agriculture.

3.33

1.00

3.17

1.27

.618

Organic greenhouse management.

3.29

.99

3.19

1.12

.744

Weed and disease management

3.46

1.06

3.15

1.22

.354

Organic insect management.

3.26

1.17

3.04

1.24

.526

Organic soil fertility management.
Organic certification and how to get
it.
Marketing of organic production.

3.04
3.21

1.04
1.09

3.08
3.08

1.05
1.09

.906
.663

3.50

1.06

3.25

1.15

.439

Scale: No interest (1); Low interest (2); Moderate Interest (3); High Interest (4), and Very High Interest (5)
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Table 29. T-test Comparison for Differences in Extension Agents’ Interest in Participating in
Training on Organic Agriculture by Extension Agents’ Experience on Organic Agriculture (OA)
Experience in OA
No Experience in OA Experience in OA
n = 32
n = 17
Item
Mean
SD
Mean
SD
Sig 2- tail
Organic agriculture in general.
3.26
1.09
4.12
.60
.004
Cohen's d = .97

Organic agricultural production
systems

2.97

1.04

3.69

.79

.020

Transitioning to organic agriculture

3.17

1.28

3.41

.87

.489

Organic greenhouse management

3.28

1.11

3.35

.93

.822

Weed and disease management

3.19

1.25

3.65

.78

.177

Organic insect management.

3.06

1.26

3.47

1.00

.260

Organic soil fertility management.

2.84

1.16

3.53

.62

Cohen's d = .81

.029
Cohen's d = .74

Organic certification and how to
get it

3.09

1.14

3.35

.86

.418

Marketing of organic production.

3.17

1.26

3.69

.94

.155

Scale: No Interest (1); Low interest (2); Moderate Interest (3); High Interest (4), and Very High Interest (5)
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Table 30. T-test Comparison for Differences in Extension Agents’ Interest in Participating in
Organic Agriculture (OA) Training by Whether or not They Bear Primary Responsibility for
Information Related to Organic Agriculture
Primary Responsibility for
Information Related to OA
Responsible for Not responsible
Information
for Information
Related to OA
Related to OA
n = 13
n = 39
Item
Sig 2- tail
Mean
SD
Mean
SD
Organic agriculture in general
4.08
.64
3.34
1.04
.022
Cohen's d = .85

Organic agricultural production
systems
Transitioning to organic agriculture

3.45

1.03

3.13

1.00

.349

3.23

1.09

3.25

1.15

.959

Organic greenhouse management

3.46

.96

3.21

1.05

.443

Weed and disease management

3.46

.87

3.28

1.19

.620

Organic insect management

3.46

1.05

3.05

1.22

.289

Organic soil fertility management

3.15

.98

3.05

1.05

.758

Organic certification and how to get
it
Marketing of Organic production

3.38

.76

3.08

1.10

.359

3.58

.90

3.24

1.21

.376

Scale: No interest (1); Low interest (2); Moderate Interest (3); High Interest (4), and Very High Interest (5).
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Table 31. ANOVA Differences in Extension Agents’ Interest in Participating in Training on
Organic Agriculture (OA) by Their Level of Education.
Highest Educational Level
High School Diploma of Ag Bachelor’s
Master’s
n=8
n=6
n = 34
n=4
Sig 2Item
Mean SD Mean
SD
Mean SD Mean SD
tail
Organic agriculture in
3.13
.64
4.00
1.22
3.53 1.02 3.75 1.25
.473
general.
Organic agricultural
2.75
.70
3.20
1.30
3.27
.94
3.50
1.7
.563
production systems
Transitioning to organic
agriculture
Organic greenhouse
management
Weed and disease
management
Organic insect
management.
Organic soil fertility
management.
Organic certification and
how to get it.
Marketing of Organic
production.

2.88

.64

3.60

1.34

3.28

1.14

3.25

1.70

.721

2.75

.46

3.50

1.37

3.29

1.03

3.75

1.25

.368

2.63

.51

3.33

1.36

3.53

1.10

3.00

1.41

.202

2.63

.91

3.33

1.25

3.24

1.25

3.25

1.25

.601

2.50

.75

2.83

.75

3.18

1.02

3.75

1.50

.179

3.00

.000

3.33

1.21

3.12

1.06

3.50

1.73

.847

3.00

.53

4.20

.83

3.24

1.22

3.67

1.52

.265

Scale: No interest (1); Low Interest (2); Moderate Interest (3); High Interest (4), and Very High Interest (5)
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Table 32. ANOVA Differences in Extension Agents’ Interest in Participating in Training on
Organic Agriculture (OA) by Extension Agents’ Areas of Specialization.
Areas of Specialization
Plant
Ag Extension,
Production,
Ag Economic, Protection, and
Ag
and general Ag
Soil
Engineering Other Areas
n = 14
n = 19
n = 10
n=9
Sig 2Item
Mean
SD
Mean
SD
Mean SD Mean SD
tail
Organic agriculture in
3.00
1.24
3.78
.732
4.20
.79
3.11
.78
.008
Partial Eta
general.
squared =
.21

Organic agricultural
production systems
Transitioning to
organic agriculture
Organic greenhouse
management
Weed and disease
management
Organic insect
management
Organic soil fertility
management
Organic certification
and how to get it
Marketing of Organic
production

3.14

1.09

3.12

.92

3.60

1.17

3.00

.86

.569

3.21

1.36

3.38

1.08

3.30

1.25

3.00

.70

.887

3.14

1.29

3.37

.89

3.40

1.07

3.11

.92

.867

2.93

1.26

3.58

1.01

3.80

1.03

2.89

.92

.111

2.71

1.43

3.42

1.01

3.44

1.13

3.00

1.18

.320

2.86

1.23

3.21

.97

3.30

.86

2.89

1.05

.641

2.86

1.16

3.26

1.04

3.30

1.16

3.22

.66

.672

3.07

1.32

3.47

1.06

3.90

1.19

2.75

.46

.136

Scale: No interest (1); Low interest (2); Moderate Interest (3); High Interest (4), and Very High Interest (5).
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Objective Six: Role of Extension in Organic Agriculture
The purpose of this objective was to examine agents’ perceptions regarding the role of
extension agents’ involvement in OA. As shown summarized in (Table 33), extension agents
were provided a list of nine statements to indicate their level of agreement or disagreement for
each statement related to agents’ involvement in OA. For each statement extension agents
provided answers on a five-point scale: “strongly disagree,” “disagree,” “neither,” “agree,” and
“strongly agree.”
The three items with the highest percentage after combining the agree and strongly agree
responses were. “more time and adequate funding should be set aside for training in the area of
OA” (85.1%), “Extension agents service in Riyadh should do more to support organic farming”
(81.4%), and “Extension agents in Riyadh region provide major leadership in areas of OA”
(77.8%). The extension agents tended to select “disagree” and “strongly disagree” for the
statements, “It is not the job for extension agents in Riyadh to provide information on OA”
(75.9%), and “Extension agents’ services in Riyadh region has provided adequate training for
extension agents in areas of organic agriculture” (51.9%). In the following section agents’
perceptions regarding the role of extension in OA are analyzed by background variables of the
agents.
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Table 33. Distribution of Item Responses for the Level of Agreement or Disagreement
Regarding the Role of Extension in Areas of Organic Agriculture (OA)
Item
Extension agents in Riyadh
region provide major
leadership in areas of
OA.
Extension agents’ services in
Riyadh region have
ignored organic farmers
in the past.
Extension agents’ services in
Riyadh region have
provided adequate
training for extension
agents in areas of organic
agriculture.
It is not the job of extension
agents in Riyadh to
provide information on
OA.
Extension agents’ services in
Riyadh currently have the
capabilities needed to
meet educational needs
for organic agriculture
My supervisors would be
supportive of me
increasing my amount of
programming on OA.
More time and adequate
funding should be set
aside for training in the
area of OA.
Extension agents’ services in
Riyadh should do more to
support organic farming.
Extension agents’ services in
Riyadh Region have
ignored environmental
issues caused by
conventional agricultural.

n

Strongly
Disagree
(1)

Disagree
(2)

Neither
(3)

Agree
(4)

Strongly
Agree
(5)

Mean

(SD)

54

0.00%

3.7%

18.5%

53.7%

24.1%

3.98

(.77)

54

0.00%

13.0%

33.3%

37.0%

16.6%

3.57

(.92)

54

9.3%

42.6%

24.1%

18.5%

5.6%

2.69

(1.06)

54

35.2%

40.7%

11.1%

11.1%

1.9%

2.04

(1.05)

53

3.8%

22.6%

30.2%

43.4%

0.00%

3.13

(.90)

54

0.00%

13.0%

31.0%

37.0%

7.4%

3.17

(1.11)

54

1.9%

1.9%

11.1%

44.4%

40.7%

4.20

(.85)

54

1.9%

3.7%

13.0%

44.4%

37.0%

4.11

(.90)

54

1.9%

26.4%

20.8%

39.6%

11.3%

3.32

(1.05)

Scale: Strongly Disagree (1); Disagree (2); Neither (3); Agree (4), and Strongly Agree (5). Item mean = 3.35
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Objective Seven: Factors Influencing Training Interest
Objective seven examined if age, experience in agriculture, perceptions of OA,
perceptions about extension’s role in OA, and level of education have an impact on extension
agents’ interest in training on OA. Multiple regression was used to determine which variables
have an impact on interest in training. Variables including age, experience in agriculture,
perceptions of OA, perceptions of extension’s role in OA, and education level were included in
the first regression model, but no significant correlations were found in this model. Subsequently
a first order interaction between age and education was added in the second model. The results
from the regression analysis reported there was no significant impact on the response variable
with or without interaction. The output showed that the variables explained only 24% of the
variability in respondents’ interest in training in OA. The only variable that accounted for a
significant difference in the variance in respondents’ interest in training in OA was perception of
OA (Table 34). Multicollinearity was examined between all continuous variables using VIF, and
there was no evidence of multicollinearity. However, it is cautioned that the number of cases in
the regression analysis is very small considering the number of predictor variables in the analysis
and caution must be used in “trusting” the results (Hair, Black, Babin & Anderson, 2010, p. 175).
The results demonstrated that the individual items of experience in agriculture, perceptions of
extension’s role in OA, age, educational level and the interaction were not significant for this
sample.
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Table 34. Summary of Multiple Regression Analysis for Variables Predicting Interest in
Training on Organic Agriculture (OA)
Variable
Coefficient
SE
t
p
Experience in agriculture (continuous variable)
-.07
.30
-.21
.84
Age (continuous variable)
-.14
.40
-.33
.74
Education level (two groups- BS or less vs >BS)
-5.19
12.4
-.41
.68
Interaction of education level * age
.14
.32
.44
.67
Perceptions of OA
.94
.31
2.96
.005
Perceptions of extension’s role in OA
-.08
.39
.19
.85
Note: df 6/47 =; p = < .05 R2 = .24 and Adjusted R-Squared .11.

Objective Eight: Factors Influencing Organic Agriculture Perceptions
This objective examined what factors affect extension agents’ perceptions toward organic
agriculture practices. Multiple regression was used to determine if any personal characteristics
predicted extension agents’ perceptions of OA. The variables’ amounts for experience in the
agriculture sector, age, and level of education were included in the regression model. It was
found that extension agents’ experience in the agriculture sector, their age, education, and the
interaction of education with age explained 25% of the variability in extension agents’
perceptions of OA (Table 35). Multicollinearity was examined between age and experience
using VIF, and there was no evidence of multicollinearity. The interaction had a negative impact
on the extension agents’ perceptions.
The negative coefficient for experience in agriculture demonstrated that when the
extension agents had less experience in agriculture, they had more positive perceptions toward
OA. The positive coefficient for education level indicates those with higher levels of education
had higher perceptions regarding organic agriculture. The positive coefficient for age was .96,
which indicates a positive impact of age on extension agents’ perceptions toward OA.
The correlation coefficients in Table 34 reveal no significant bivariate relationships
between extension agents’ age, experience in agriculture, and perceptions regarding OA (p >

95
.05). However, after the interaction in the regression model, these factors contributed toward
explaining the variance in extension agents’ perceptions regarding OA.
In both regression models, the normal distribution was checked for all continuous
variables and these variables had normal distributions. In addition, in order to assess the
normality of errors in the models, a normal q-q plot of the standardized residuals was used to
check the normal probability (Sheather, 2009). The results show that all points are close to a
straight line, and therefore the error terms are consistent with a normal distribution. In a good
model, the residual should have normal distribution and equal variance, so the q-q plot was
performed.
Table 35. Summary of Multiple Regression Analysis for Variables Predicting Perception of
Organic Agriculture (OA)
Variable
Coefficient
SE
t
p
Experience on agriculture (continuous variable)
-.324
.14
-2.20
.033
Age (continuous variable)
.96
.27
3.56
.001
Education level (two groups-BS or less vs >BS)

15.4

5.58

2.77

.008

Interaction of education level * age

-.95

.14

-2.81

.007

Note: df 4/49 = ; p ≤.005; R2 = .25 and Adjusted R-Squared .18

Table 36 shows the intercorrelation among extension agents, interest in training on OA,
perceptions of OA (Response variables), and explanatory variables were age, experience in
agriculture, experience in OA, and number of trainings in OA. Response variables and
explanatory variables were continuous variables.

96
Table 36. Correlations of Variables on Interest and Perception of Organic Agriculture (OA)
Variable
Interest in
training
on OA

Interest in
training on
OA

Perceptions of
involvement in
OA

Perceptions
of OA

Age

Experience
in
agriculture

Experience
in OA

1

Perceptions
of
involveme
nt in areas
of OA.

.539

1

Perceptions
of OA

.001

.084

1

Age (yrs)

.737

.617

.761

1

Experience in
Agricultur
e (yrs)

.231

.499

.371

.000

1

Experience in
OA

.884

.387

.208

.006

.002

1

.060

.099

.246

.274

.276

.056

Number of
training
sessions
received
in OA

Number of
trainings in
OA

Note: The correlation is significant at .05 level (2-tailed)

1
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Summary
The study specifically focused on agents’ perceptions toward organic agriculture
practices, the role of extension in organic agriculture, and agents’ interest in training related to
organic agriculture. Agents’ perceptions related to these three areas were examined for
differences across agent demographics and professional background variables.
There were no significant differences in the summated scores for agent perceptions
regarding organic agriculture practices, the role of extension in organic agriculture and training
interest in organic agriculture when examined by age, educational level, responsibility for OA,
experience with OA, and agent specialization areas. There were several items within each of the
three scales that differed across agent background variables. Table 37 summarizes these
differences.
Table 37. Summary of ANOVA Results for Agent Perceptions.
Background Variable
Age
2 levels

Perception of OA

Perception Extension Role

Perception Training Interest

No Difference in Scale Score
No Difference in items

No Difference in Scale Score
Yes Difference for 1 item

No Difference in Scale Score
No Difference in items

Education level
4 levels

No Difference in Scale Score
No Difference in items

No Difference in Scale Score
Yes Difference for 2 items

No Difference in Scale Score
No Difference in items

Responsibility for OA
2 levels

No Difference in Scale Score
Yes Difference for 1 item

No Difference in Scale Score
No Difference in items

No Difference in Scale Score
Yes Difference for 1 item

Experience with OA
2 levels

No Difference in Scale Score
Yes Difference for 2 items

No Difference in Scale Score
Yes Difference for 2 items

No Difference in Scale Score
Yes Difference in 3 items

Specialization Area
4 level

No Difference in Scale Score
Yes Difference for 2 items

No Difference in Scale Score
No Difference in items

No Difference in Scale Score
Yes Difference in 1 item

In addition, multiple regression was used to determine which variables have an impact on
interest in training. The results from the regression analysis reported there was no significant
impact on the response variable with or without interaction. The only variable that accounted for
a significant difference in the variance in respondents’ interest in training in OA was perception
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of OA (Table 38). Furthermore, factors affecting extension agents’ perceptions toward organic
agriculture practices were examined. It was found that extension agents’ experience in the
agriculture sector, their age, education, and the interaction of education with age explained some
of the variability in extension agents’ perceptions of OA. After the interaction in the regression
model was conducted, these factors were shown to contribute toward explaining the variance in
extension agents’ perceptions regarding OA (Table 38).

Table 38. Summary of Regression Results for Agent Perceptions and Interest in Training.
Background Variable
(Independents)
Experience in agriculture (continuous
variable)

Perception of OA
(Dependent)
Significant difference

Training Interest
(Dependent)
No Difference in Scale Score

Education (two groups- BS or less vs >BS)

Significant difference

No Difference in Scale Score

Age (continuous variable)

Significant difference

No Difference in Scale Score

Perceptions of OA (continuous variable)

Not applicable

Significant difference

Perceptions of extension’s role in OA
(continuous variable)

Not applicable

Interaction of education level * age

Significant difference

No Difference in Scale Score

No Difference in Scale Score
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Chapter Five. Summary, Conclusions, Discussion, and Recommendations
This chapter provides a summary of the study’s purpose, objectives, and procedures. The
chapter includes conclusions, implications, and recommendations taken from the study’s results.
Previous literature is provided in order to link the study’s results with previous studies.
Recommendations originating from the study are provided as well as recommendations for
possible future research. There were eight objectives in Chapter 1, but these objectives were
combined into four objectives in Chapter 5. For example, Objectives 1, 2, and 6 in Chapter 1 are
represented as Objective 1 in Chapter 5. Objectives 3 and 4 were combined to represent
Objective 2 in Chapter 5. Objectives 7 and 8 were combined to represent Objective 3 in Chapter
5. Finally, Objective 5 from Chapter 1 is represented as Objective 4 in Chapter 5. These
objectives were combined based on similarity of statistical analysis required.

Purpose of Study
The purpose of this study was to determine the perceptions of extension agents (EAs) in the
Riyadh region regarding organic agriculture (OA) and implications for training. The objectives
of the research were:
1. To identify extension agents’ personal characteristics and experiences in OA, their
perceptions toward OA, and their perceptions about the role of extension agents in OA.
2. To determine extension agents’ level of interest in training in OA, level of training they
have received, and their sources of information related to OA.
3. To determine what factors, affect extension agents’ perceptions regarding organic
agriculture practices, and factors that affect their interest in OA training.
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4. To determine if the extension agents’ perceptions regarding OA, perceptions towards
extension agents’ involvement in OA, and their interest in OA training differ across
demographic variables of age, experience in OA, level of education, role of bearing
primary responsibility for information related to OA, and their area of specialization.

Summary of Study Procedures
In this study, a descriptive correlation approach and a census sampling method were
used. Extension agents in Riyadh Region were selected. Eight agricultural directorates that were
composed of 28 branches in Riyadh Region were targeted. In the 28 branches, there were 127
extension agents. All 127 extension agents in Riyadh Region were selected for the survey. The
survey included extension agents in four agriculture program roles: agriculture, agriculture and
natural resources, horticulture, and integrated pest management. A pilot study was conducted in
Al-Qassim Region to assess instrument content validity and reliability. Thirty extension agents
were surveyed for the pilot test, with a response rate of 73%. Cronbach’s (1951) alpha was used
to calculate reliability for each interval measurement scale.
Non-response in the study was handled using one of Lindner, Murphy and Briers (2001)
methods, which provide three statistically sound techniques for handling nonresponse: 1)
comparing between early and late respondents, 2) using days to respond as regression variables,
3) comparing respondents to non-respondents. In this study, I used the method of comparing
early and late respondents after I grouped them in two groups: early respondents and late
respondents. A t-test was used to determine if there were any statistically significant differences
between both groups. The results indicated that no statistically significant differences (p >.05)
were found between the early and late respondents for any of the study’s variables of interest.
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The statistical analysis software program SPSS version 22.00 and R were used for all statistical
analyses.
The explanatory variables in the study were 1) age, 2) years of experiences in OA, 3)
primary responsibility for information related to OA, 4) level of formal education, and 5)
program areas of specialization. The response (dependent) variables were 1) perceptions of OA,
2) level of interest in receiving training on OA, and 3) perceptions of extension agents’ role in
OA.
Survey Monkey was used to collect the data. A total of 127 extension agents were
surveyed, and 55 provided information used in the final data analysis. Descriptive and inferential
statistics were used to study relationships among respondents’ perceptions toward OA, interest in
training in OA, and the perceived role of extension agents in OA. Analysis of variance was used
to study how extension agents’ perceptions toward OA, interest in training in OA, and
perceptions about the role of extension agents in OA differed across various demographic items.
Multiple regression was used to study what factors influenced agents’ perceptions toward OA,
interest in training in OA, and the role of extension agents in OA.

Conclusions and Discussions
In this chapter, the nine objectives discussed in Chapter One were combined into four
objectives.
Objective One: Conclusion and Discussion
This objective was to identify extension agents’ personal characteristics and experience
in OA, their perceptions toward OA, and their perceptions about the role of extension agents’ in
OA.
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Extension agents’ personal characteristics and experience. This objective describes
extension agents’ personal characteristics. Nine demographic variables were examined: age,
level of education, place of birth area where they grew up, professional background, years of
experience in agriculture sector, years of experience in OA, areas of specialization, and
responsibility for OA.
Almost half of the extension agents were between 31 and 40 years of age (n = 23, 46%),
with other extension agents being distributed between three other age groups: less than 30 years
of age (n = 9, 18%), 41–50 years of age (n = 11, 22%), and over 51 years of age (n = 7, 14%).
The mean age was 38.6.
The majority (65.4%) of respondents reported they had a bachelor’s degree from an
agricultural college (n = 34. About 11.5% of extension agents had a two-year diploma of
agriculture (n = 6), and 15.4% had a high school diploma (n = 8). Just 7.7% of extension agents
had a master’s degrees (n = 4).
More than 60% of respondents were born in urban counties, and around 38.5%
respondents were born in rural counties. Around 60% of them grew up in urban areas, and 40%
grew up in rural areas.
All four professional background positions were represented. The majority of
respondents were in agriculture positions (n = 37, 69.8), and 39.3% of respondents were
agriculture and natural resources agents (n = 21). Only 10.2% of respondents were horticulture
agents (n = 5). Around 56.5% of respondents were in integrated pest management positions (n =
30).
More than half of the respondents (n = 29, 56%) had been working in the agricultural
sector for 6 to 20 years, but only (n = 13, 25%) of the respondents had worked in the agriculture
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sector for 5 years or less. The smallest group was respondents who had worked in the agriculture
sector for over 21 years (n = 10,1 9%).
A majority of respondents (n = 32, 65.3%) had no work experience in OA, but there was
a sizable number of respondents who had one to five years of work experience in OA (n = 14,
28.6%). Around 6% of respondents had worked in OA for 6 years or more (n = 3).
Around 20% of the extension agents reported agricultural engineering as their area of
specialization (n = 10), followed by plant production at 15.4% (n = 8), and plant production at
13.5% (n = 7). The smallest areas of specialization were in food sciences (n = 0) and animal
production (n = 1).
A majority of respondents (n = 39, 75%) reported that they were not the primary person
responsible for any information that was related to OA in their extension area; on the other hand,
only 25% reported they were the agent responsible for OA information (n = 13).
A majority of extension agents (n = 51, 75%) reported they knew the difference between
OA and SA (sustainable agriculture), but there were 25% (n = 17) who stated that they did not
know the differences between the two paradigms.
Discussion of agents’ personal characteristics and experience. The mean age of
extension agents in Riyadh Region was 38.6 years. The mean was less than the mean of
extension agents in the North Central region of the USA (45 years) in studies by Jayaratne and
Martin (2001) and Lillard (2011), in which the largest group was between 41–50 years. The
mean finding in the present study was quite similar to the mean age of extension agents in
Riyadh Region (36.19 years) found by Al-Subaiee (2003). Both the mean number of years of
experience working in the agriculture sector in Riyadh Region and North Central region of USA
were similar: 13.6 and 13.97 years, respectively. The majority of extension agents in Riyadh
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Region had a bachelor’s degree (65.4%) from a college of agriculture, while extension agents in
the North Central region of USA had a master’s or doctoral degree (Jayaratne &Martin, 2001).
Moreover, Al-Subaiee (2003) found most of extension agents extension agents 54% in Riyadh
Region had a diploma, but in the present study 65.4% had bachelor’s degrees in agriculture.
Our findings indicated that the majority of extension agents did not hold primary
responsibility for OA information. Furthermore, a majority of extension agents who held
positions in IPM and agriculture and natural resources did not hold responsibility for information
on OA, even though they hold positions that should be related to OA. These results were similar
to those in Lillard (2011). The expectation was that a greater proportion of extension agents in
Riyadh Region would hold primary responsibility for OA.
Extension agents’ perceptions toward OA. Extension agents indicated the highest level
of agreement, indicating agree or strongly agree, for the statement, “Organic pest control
methods would reduce the amount of pesticides used and would contribute to the reduction of
pesticide pollution” (87.1%), and the second highest item percentage value was for “Making
niche markets for organic production will be beneficial to the agriculture sector in KSA”
(85.4%). The third highest item percentage value was “Chemical residues on many fruits and
vegetables pose a significant risk to consumers” (83.6%), followed by the statements “most
weeds can be successfully managed without using synthetic herbicides” (64.8%) and “crops with
potential for sustaining or increasing production with limited inputs should receive more
research” (62.9%). Thus, the results indicated that overall agents had a slightly positive
perception of OA. However, 23.6% of the agents disagreed or strongly disagreed with the
statement that “Most organic agriculture practices can be successfully implanted in my county.”
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Discussion of extension agents’ perceptions toward OA. Numerous previous studies on
extension agents’ perceptions and attitudes have focused on sustainable agriculture (SA) and
found that extension agents did not have a clear understanding, and they were not well informed
about SA. In addition, they were unable to develop extension education programs about SA
(Agunga, 1995; Jayaratne, Martin, & DeWitt 2001; Coffnner & Kolodinsky, 1997). However, in
Saudi Arabia, only one research study has studied sustainable agriculture and found extension
agents had positive perceptions regarding sustainable agriculture concepts (Al-Subaiee, Yoder, &
Thomson, 2005). No studies in Saudi Arabia have examined extension agents’ perceptions
regarding OA. Lillard (2011) discussed extension agents’ perceptions of OA in the US. His study
found that the item “Making niche markets for organic production will be beneficial to the
agriculture sector” received the second highest level of agreement, and the results of the research
were similar to the findings in the present study. Extension agents in Riyadh region did perceive
chemical residues on fruits and vegetables to pose a significant risk to consumers, but in Lillard’s
(2011) study of extension agents in Texas, the results were different since the extension agents
did not perceive chemical residues on fruits and vegetables to pose a significant risk to
consumers. Moreover, extension agents in Texas tended to neither agree nor disagree with the
statement that weeds can be managed without using synthetic chemicals while extension agents
in Riyadh tended to agree with the statement that weeds can be managed without using synthetic
chemicals. Extension agents in this study did perceive OA to be economically viable by using
crop rotation and green manure, while extension agents in Texas did not perceive OA to be
economically viable. Previous research studies found extension agents tended to perceive
alternative agriculture as not economically viable (Agunga, 1995; Jayaratne, Martin & DeWitt
2001; Creamer, Baldwin & Louws, 2000). In Lillard’s studied (2011) found extension agents had
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a neutral perception toward OA, however, in present study Thus, the results indicated that overall
agents had a slightly positive perception of OA.

Extension agents’ perceptions about the role of extension agents in OA. Where
combining the “agree” and “strongly agree”. responses the item receiving the most agreement by
extension agents was “more time and adequate funding should be set aside for training in the
area of OA” (85.1%). The second highest level of agreement item was “Extension agents’
service in Riyadh should do more to support organic farming” (81.4%), and the third highest
agreement item by extension agents was “Extension agents in Riyadh region provide major
leadership in areas of OA” (77.8%). The extension agents tended to select “disagree” and
“strongly disagree” with the statements, “It is not the job of extension agents in Riyadh to
provide information on OA” (75.9%), and “Extension agents’ services in Riyadh region has
provided adequate training for extension agents in areas of organic agriculture” (51.9%). The
item receiving the highest number of responses of neither agree nor disagree was for the
statement, “extension agents’ services in Riyadh region have ignored organic farmers in the
past.”
Discussion of extension agents’ perceptions about the role extension agents in OA.
Extension agents in Riyadh had ambivalent perceptions regarding the role of extension agents’ in
their involvement in OA. This study and Lillard (2011) found that extension agents need more
time and adequate funding for training in the area of OA. In addition, both studies found that
extension agents tended to disagree with the item, “It is not the job of extension agents to provide
information on OA.” This study found that extension agents in Riyadh should do more education
related to OA, and the results are similar to the findings of other studies that found that extension
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services were not providing information on OA (Agunga, 1995, Creamer, Baldwin & Louws,
2000; Lohr, and Park, 2003; Rodriguez, Molnar, Fazio, Sydnor, and Lowe, 2009; Wheeler,
2008). In addition, Lohr and Park (2003) revealed that different institutions play a significant
role regarding OA adoption, such as the organic industry and the private sector. Information is
more useful than public resources, and therefore extension agents should improve their
credibility with organic farmers by developing their skills and knowledge about OA. Lohr and
Park (2003) found that organic farmers in the south and north central United States have looked
at extension agents as a barrier to OA due to their lack of information toward OA.
Another study by Walker (2009) found that organic farmers in Texas indicated a lack of
support from extension agents in OA, and people who were interested in OA depend on other
sources for information rather than on extension agents. Collaborations with local farmers has
led to an increase in extension agents’ involvement in OA. For example, Creamer, Baldwin, and
Louws (2000) conducted training programs that allow extension agents to work with organic
farmers, and these collaborations had a positive effect on agents regarding their involvement in
OA, and also it was an important step forward to increase the collaboration with organic farmers.
Therefore, extension agents in Riyadh should work with organic farmers to develop partnerships
in order to increase extension agents’ involvement in OA. In Malaysia, Tiraieyari and Uli (2011)
reported that the adoption of sustainable agriculture was a challenge for extension agents, but it
can be overcome by training of farmers. Agunga (1995) found that extension agents in Ohio did
not believe that sustainable agriculture (SA) was profitable. However, the author reported that
the advocates of SA should understand that SA is a new concept, and it might have benefits in
the future. The author reported that extension agents have to determine their role in supporting
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SA or advocating sustainable and alternative agriculture. The author also stated that both
advocates of SA and extension agents support each other and share information.
This study found that extension agents in Riyadh generally had an ambivalent perception
regarding the role of extension agents in OA, and also found that extension agents should support
OA. In addition, extension agents tended to not perceive any good extension services in Riyadh
that provided adequate information on OA, and the results are similar to the findings of Lillard
(2011), and thus it is more likely that these agents will not increase the organic programing in
Riyadh Region.

Objective Two: Conclusion and Discussion
This objective aimed to determine extension agents’ level of interest in participating in
OA training, level of training they have received, experience in OA, and their sources of
information related to OA.
Conclusion. Most of the extension agents in Riyadh were interested in receiving training
on OA. Organic topics receiving the most interest were OA in general, marketing of organic
products, weeds and disease control, transitioning to OA, production systems of OA, and
greenhouse management. There was less interest in soil fertility management and organic
certification.
Extension agents indicated that most of their previous OA experience was informal
experience. For example, 40% (n = 22) of extension agents cited personal experience as the
source of OA training, while training on the job (30.6%, n = 17) and college courses (27.3%, n =
15) were the next most common formal experience sources. Extension agents reported that
industry experience (3.6%, n = 2), other sources (3.6%, n = 2), professional conferences (9.1%, n
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= 5), and work with farmers (9.1%, n = 5) were the least reported sources of experience and
training. Extension agents indicated the most useful resources for OA information were field
days at organic farms and training at college. There was also interest in OA workshops. The
results support previous research by Lohr and Park (2003) that organic farmers perceived
information from the private sector (organic industry) was more likely to be used than extension
agents’ services. Lohr and Park (2003) recommend extension agents improve their OA
knowledge and credibility with organic farmers by learning from the private OA sector.
Extension agents indicated that the most useful resources for information on OA were
field days with organic farmers, training at college, and workshops, while SMS text was the least
useful resource. Full-time farmers and consumers were their main audiences for the information
related to OA.
Extension agents (35%) indicated they received training on OA one time, 20% received
OA training two times, while 37% of respondents did not receive any OA training. Almost all of
the extension agents (95%) expressed their interest in future OA training.
Discussion. Extension agents’ in this study expressed their interest in OA training on OA
topics in general, marketing, weed management, and transitioning to OA. They were less
interested in training on soil fertility, insect management, and organic certification. The results
differed from those found by Lillard (2011) for extension agents’ in Texas, who were interested
in training on soil fertility and insect management, and less interested in topics related to
marketing, certification, and transition to OA. Both the Saudi and Texas extension agents
expressed less interest in organic certification. Moreover, the present study on Riyadh extension
agents indicated that around 37% were interested in training on OA but had never received
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training on OA, and these results were similar to previous studies (Lillard, 2011; Yadav et al.,
2013; Coffnner & Kolodinsky, 1997)
Extension agents in Riyadh Region indicated their previous OA experiences were
primarily through informal training. This indicates a lack of leadership in providing information,
experience, and research on organic agriculture from the Ministry of the Environment, Water,
and Agriculture (MEWA). These results were similar to Lillard’s (2011) finding that the most
useful resource was informal training. For example, in KSA one of the challenges that is facing
OA is the lack of research and extension (Hartmann, et al., 2012). Therefore, the lack of
information and research has contributed to low adoption of sustainable agricultural practices. In
the USA, Creamer, Baldwin, and Louws (2000) explained that land grand universities (LGUs)
need to provide information, conduct research, and deliver extension program to support organic
farmers. The authors also reported that farmers will use organic standards when farmers have
information on organic agriculture. In addition, the authors argued that the lack of training and
research led to much perceived unresponsiveness on the part of extension agents.

Objective Three: Conclusion and Discussion
The third objective determined what factors influence extension agents’ perceptions
toward organic agriculture practices, and their interest in training on OA.
Conclusion. In objective three, personal characteristic variables were included to explain
extension agents’ perceptions toward OA practices. The following variables were included in the
regression model: experience in agriculture, age, level of education, and interaction of level of
education with age. All variables were significant in explaining the variance perceptions toward
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OA. The variables explained 25% of the variability in extension agents’ perceptions toward OA
(Table 33).
This objective also examined whether any personal characteristic variables explain
extension agents’ interest in OA training. The variables included were, experience in agriculture,
perceptions of OA, perceptions of extension’s role in OA, age, education level and interaction of
level of education with age. The only variable that accounted for a significant of the variance in
respondents’ interest in training in OA was perception of OA, and it explained 24% of the
variability in extension agents’ interest in training in OA (Table 32).
Discussion. Personal characteristic variables were used to predict/explain extension
agents’ perceptions toward OA practices. The results were quite different from previous studies.
This study found statistically significant differences in perceptions of extension agents toward
OA across differences in experience in agriculture, age, and level of education and interaction of
level of education with age. However, previous research did not find any significant difference in
any demographic variables (Allahyan, Branch & Rasht, 2008; Jayaratne, Martin, & DeWitt,
2001; Sisk, 1995). Wheeler (2008-b) found knowledge, experience, information, age and
education were significant in explaining differences among agricultural professionals’ attitudes.
Wheeler (2008-b) found that increased knowledge of professionals about OA led to a positive
view about OA innovation. In the theory of health education, Health Belief Model (1974)
mentioned that there are variables that influence an individual’s behavior and these include
population demographics. The model has been used as theoretical framework in research of adult
behavior change. The model will explain when extension agents take action about future interest
in training in OA.

112
Lillard (2011) found only years worked for Texas extension service to be a significant
variable in explaining differences of agents’ perception toward OA practices. In the present study
the variable experience in agriculture was included in the Riyadh study. Sisk (1995) found only
age was a statistically significant difference for extension agents’ perceptions regarding
sustainable agriculture, but he did not find any significant differences by education background
and type of institution of employment. Therefore, the findings in this study were somewhat
similar to those of previous researchers. Personal demographics do have an influence in
explaining differences in agents’ regarding OA.
Multiple regression was used to examine factors which influenced extension agents’
interest in future training in OA. The results did not support previous research. For example,
Lillard (2011) Texas found agents perceptions toward OA, respondents’ perceptions regarding
extension agents’ involvement in OA, and current level of interest in OA in their county, and
numbers of years worked in agents explained 51% variability in explaining interest in training.
However, in present study, the only variable that accounted for a significant among of variance
in extension agents’ interest in training in OA was perception of OA.
The results of the present study support two constructs—perceived benefits and perceived
self-efficacy—of Rosenstock’s (1974) HBM model that an individual’s perceptions toward
behavior change, an individual’s perceptions regarding the benefits of change, an individual’s
self-efficacy, and an individual’s perceptions regarding barriers to change all influence whether
an individual takes action to change the behavior. If extension agents’ in Riyadh Region have a
positive perception regarding OA, did not have negative or ambivalent ideas about the role of
extension agents in OA, and have sufficient perceived knowledge and skills (self-efficacy)
relative to OA, they are more likely to be interested in training related to OA. The implication is
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that two constructs of the HBM help explain, understand and determine an extension agent’s
interest in training in OA.

Objective Four: Conclusion and Discussion
There were no differences in the summated score for the 9-item perceptions toward
organic agriculture scale. Perceptions toward organic agriculture practice items generally would
average close to “agree” (item mean = 3.73) on the response scale.
There were four item mean differences when examined by agents’ level of responsibility
for organic agriculture, agents’ experience in organic agriculture, and agents’ area of
specialization. These differences reflect low to moderate effect sizes.
The four items where differences existed included:
1. Organic pest control methods would reduce the amount of pesticides used and would
contribute to the reduction of pesticide pollution.
2. Most organic agriculture practices can be successfully implanted in my area.
3. Most weeds can be successfully managed without using synthetic herbicides.
4. Crops with potential for sustaining or increasing production with limited inputs
should receive more research emphasis.
No differences existed in item means by age or education level.

Discussion of differences regarding role of agents in OA for age, years of experience in
OA, responsibility for information related to OA, educational level, and area of specialization.
The results showed significant mean differences for extension agents’ perceptions toward the
role of extension agents in OA when examined by their age, years of experience in OA,
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responsibility for information related to OA, highest educational level, and area(s) of
specialization for five out of nine items. These items were “Extension agents’ services in Riyadh
currently have the capabilities needed to meet educational needs for organic agriculture,” “My
supervisors would be supportive of me increasing my amount of programming on OA,” “More
time and adequate funding should be set aside for training in the area of OA,” “Extension agents’
services in Riyadh region have provided adequate training for extension agents in areas of
organic agriculture,” and “It is not the job of extension agents in Riyadh to provide information
on OA.” The extension agents’ perceptions towards the role of extension agents involvement in
OA did not vary significantly when examined by their responsibility for information related to
OA and area(s) of specialization. Differences existed when examined by age, years experience
in OA and highest education level.
Previous research in the United States has found similar results., Lillard (2011) found
gender of Texas agents to be statistically significant in explaining differences in the perceived
role of agents in OA. Sisk (1995) found significant differences in extension agents’ perceptions
toward their role in sustainable agriculture for age, in particular, for extension agents under 33
years of age. In addition, Sisk (1995) also found significant differences in perceptions varying
across agents’ differing farm backgrounds, while he did not find any differences varying across
differing educational backgrounds.
In this study, there are some similarities with previous research, such as the finding that
there are significant differences among extension agents’ age and experience, and education
level, but previous research did not find significant difference among education-related variables,
as in the studies by Sisk (1995) and Jayaratne, Martin, and DeWitt (2001). The present study did
not find significant differences across different areas of specialization, and Sisk (1995) also did
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not find significant differences among extension agents’ perceptions due to their areas of
specialization. In addition, Jayaratne, Martin, and DeWitt (2001), found there were no significant
differences among general extension agents’ perceptions regarding sustainable agriculture when
they were examined by their age, education, and areas of specialization.

Differences among extension agents’ interest in training in OA by age, experience in
OA, bearing primary responsibility for information related to OA, educational level, and
areas of specialization.

Age. The findings in this study showed that extension agents’ interest for individual items
in participating in training on OA were not significantly different (p >.05) for different age
groups. Extension agents generally expressed moderate interest in the item “organic soil fertility
management.” For the other eight items extension agents generally had high interest or very high
interest.
Experience in OA. The findings showed that there were significant mean differences (p
<.05) among extension agents according to whether or not they had work experience in OA
regarding their interest in training about the items “organic agriculture in general,” “organic
agricultural production systems,” and “organic soil fertility management.” As one would expect
those agents with previous experience in OA generally expressed greater interest in receiving
additional training in OA.
Responsibility for information related to OA. The findings showed that there were
significant mean differences among extension agents with respect to whether or not they bore
primary responsibility for information related to OA regarding their interest in receiving future
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training about “organic agriculture in general.” Extension agents with primary responsibility for
information related to OA had a higher level of interest in training in OA. The effect size was
large. Extension agents generally expressed moderate interest for the item “transitioning to
organic agriculture.” For the other six items, agents generally expressed moderate interest.
Educational Level. Extension agents generally expressed fairly moderate interest
regarding the item “organic certification and how to get it.” For the other eight OA topic items,
extension agents generally expressed high interest
Areas of specializations. One-way analysis of variance results indicated that extension
agents’ interest in participating in training in OA differed significantly when examined according
to their areas of specialization (low effect size) for the item “organic agriculture in general” The
results found those who had a background in agricultural engineering were generally more
interested in training in OA than agents with other areas of specialization. The effect size
indicated large difference. For other items, there were no significant differences.
Discussion of differences among extension agents’ interest in training by age,
experience in OA, responsibility for information related to OA, educational level, and areas of
specialization. The findings show that the mean differences among extension agents’ interest in
training in OA when examined by their age, experience in OA, responsibility for information
related to OA, educational level, and areas of specialization were significant for five out of nine
items. These items were related to “organic agriculture in general,” “organic agricultural
production systems,” and “organic soil fertility management.” It is important to note that the
agents’ interest in training in OA “organic agriculture in general” was significantly different
when examined by agents’ experience in OA, whether or not they bore primary responsibility for
information related to OA, and their areas of specialization.

117
However, the means of extension agents’ interest in training on OA did not vary
significantly when examined by age and educational level. In Lillard’s (2011) study, Texas
extension agents had statistically significant differences in interest in training on OA varying
across their current residence and the population density of their region. Overall, the findings
from previous research and this study provide mixed findings between extension agents’
personal demographics and their interest in training on OA.
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Recommendations for Program Application
The following recommendations are offered for program development in organic
agriculture and are based on the study findings and the experiences of the investigator. These
recommendations are offered as a basis for enhancing the role of agents in implementing the
Eighth Saudi Development Plan (2005–2010) agriculture policy focused on organic agriculture
as one aspect of sustainable agriculture (Ministry of Economy and Planning, 2005). The Saudi
Arabian Agriculture policy of agriculture plan targets the diffusion and implementation of
organic agriculture practices among farmers to achieve a balance between agriculture production
and the preservation of the natural resources as a strategy to implement the goals of the Seventh
Saudi Development Plan (2000–2005) (Ministry of Economy and Planning, 2000).
The first recommendation is focused on continuing and enhancing the professional
development of extension agents via formal and/or non-formal education and training so they
may effectively and efficiently provide critical local leadership in the diffusion and adoption of
organic agricultural concepts and practices. This study found that around 50% of agents were
not confident in providing information regarding OA to their clients with and about 40% of
agents reporting they never had any training related to OA. There appears to be a substantial
void in agents’ organic agriculture knowledge and expertise and in their self-efficacy for sharing
that knowledge and expertise with clients. To address this void a collaborative effort should be
used to complete a needs assessment of agents that includes input from local extension agents,
faculty from King Saud University and appropriate personnel from the KSA Ministry of
Agriculture. Using basic participatory concepts common to Rapid Rural Appraisal (RRA)
enhances that all key players in the program development and planning process are heard and
contributes to shared ownership of the professional development initiative.
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The second recommendation addresses the formal and non-formal components of a
professional development initiative. Agents indicated the most useful sources of organic
agriculture information included field days (80%), college courses (80%), workshops (78%), trial
plots (78%) and social media (70%). How to most appropriately provide professional
development for agents should be partially based on using methods or learning approaches they
find useful. It is recommended that a combination of formal delivery approaches (college
courses, structured workshops, etc.) and non-formal approaches (trial plots, field days, social
media) be used to further enhance the capacity and capability of agents to provide leadership
locally in the diffusion and adoption of organic agriculture. The involvement of the private sector
(providers including businesses) should be considered as an important component in a
professional development initiative.
The third recommendation relates to the evaluation and assessment regarding the
usefulness and effectiveness of the professional development initiatives. It is recommended that
both formative and summative evaluation techniques be used to evaluate the fidelity and value of
the professional development provided for the agents. As such, end-of- line stakeholders
including farmers should be participants in the evaluation process. Agents should develop action
plans for disseminating organic agriculture concepts and practices with farmers providing
information regarding the value of the educational programming provided by agents.
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Recommendations for Future Research
The current research study provided baseline information regarding organic agriculture in
one region of the Kingdom of Saudi Arabia. The following suggestions for future research are
offered to develop a knowledge base regarding the Saudi Arabian initiative in organic
agriculture.
1. There is a need to complete a national KSA study of extension agents’ current level of
knowledge, expertise in and perceptions about OA across all 13 provinces of the KSA.
This national study would provide baseline information regarding the current capacity for
extension services’ personnel to effectively.
2. There is a need for an assessment of extension service and extension agents’ desired role
in the diffusion and adoption of organic agricultural concepts and practices. This
assessment should include an examination of the current capacity and resources available
and additional resources and organization changes needed. A SWOT analysis (Strengths,
Weaknesses, Opportunities, and Threats) may be an important component to help identify
opportunities and barriers that currently exist.
3. Currently there exists limited information regarding Saudi farmers’ and consumers’
perceptions towards OA and factors and information sources which have influenced their
understanding and perceptions regarding OA. Research in this area will probably most
useful using a combination of quantitative and qualitative information obtained by
interviews and surveys.
4. Saudi Arabia’s organic agriculture commitment was to: 1) increase productivity of and
the expansion of organic farms; 2) provide consumers healthier food; 3) conserve natural
resources; and 4) enhance preservation of water through sustainable water usage for
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agriculture. Future research is needed to assess the effectiveness of knowledge and
communication systems in developing multiple organic agricultural initiatives that
contribute to sustainable rural community development. The goal of that research would
be to identify resilient local community strategies for the production and marketing of
organically grown using organic land management practices.
5. Determine the current sources of information that are used by organic farmers in Riyadh
Region and how much they trust these sources of information.
6. In future research that will replicate this study, it is recommended to add more items
regarding the role of extension in OA to increase the Cronbach's alpha.
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perception of OA, and the role of agricultural extension in OA.
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completion of the project.
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technology used. The Pennsylvania State Office for Human Research Protections in the
Department of Health and Human Services may review records related to this project.
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Date:
Subject:
Dear Extension Agents in the Riyadh Region:
My name is Bader Mohsen Alotaibi, and I am a graduate student in Agricultural and Extension
Education and International Agricultural Development at the Pennsylvania State University.
I am conducting a study on Riyadh extension agents’ perceptions toward organic agriculture
(OA) and implications for training as part of my Ph.D. dissertation.
The purpose of the study is to determine the current perceptions of extension, the level of interest
in receiving training in OA, and the role of extension agents in OA. Understanding your
perceptions and knowledge regarding OA is important to us to provide training to better help you
assist farmers in understanding the potential problems and benefits of organic agriculture. I
invite you to participate in this study by completing the survey.
The information will give guidance to the Ministry of Agriculture for offering extension
educational programs to help extension workers to meet organic producers’ needs. Your answers
will be anonymous and will be kept confidential.
The survey will take 10 –13 minutes to complete.
Please return it to the Agricultural Directorate in your area.
If you require additional information or you have any questions, please contact me on
0504240201 or email me bma158@psu.edu, or my academic advisor, Dr. Edgar Yoder, at (814) 863-7853.
Thank you for taking the time to complete this survey.
Sincerely,
Bader Alotaibi,
Doctoral Candidate
Dr. Edgar Yoder (Academic Advisor)
Agricultural Economics, sociology and Education
The Pennsylvania State University,
Phone, 814-863-7853
Email: epy@psu.edu
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Riyadh Extension Agents’ Perceptions Regarding
Organic Agriculture and Implications for Training
1- The level of interest in growing organically in the last three years in my area has:

o
o
o
o
o
o
o

Increased
Significantly increased
Stayed the same
Decreased
Significantly decreased
There is no interest.
I do not know

2 - Currently, the level of interest in organic agriculture in your area is
o Very high
o High
o Moderate
o Low
o Very low
o No demand
o I do not know
3- There are differences between organic agriculture and sustainable agriculture:
o Yes
o No
o I do not know

4- What is the current level of farmers interest in growing organically in your county?
o No demand
o Extremely low
o Low
o Moderate
o High
o Extremely high
o I do not know
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5- How often do provide information about organic agriculture (visiting, email, phone
call, etc.) for farmers.
o Never
o One time a month
o Two to three times a month.
o Four time a month.
o Very often - daily

6- Who is your primary audiences for the that information? Check all that apply
o Not applicable
o Full time farmers
o Part time farmers
o Consumers
o Homeowners
o Other extension agents
7- What experience or training have you had related to organic agriculture and how
many? (check all that apply)
o None
o Personal experience
o College course
o University/ workshop
o Industry/workshop
o professional conference
o working with producers using organic agriculture practices
o on the job/ training
o other please specify………………………..

8-

How many times have you received training in the field of organic agriculture?
……………..

9- Would you recommend extension agents to have training on OA?
o Very high recommend
o High recommend
o Moderate recommend
o Low recommend
o Very low recommend
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10- Please indicate your level of confidence in providing information and programming
on organic agriculture OA.
o
o
o
o
o

I am extremely unconfident answering even general question about OA.
I am slightly unconfident answering question on OA.
I am slightly confident answering question on OA.
I am extremely confident answering even specific question on OA.
I refuse to answer question on.

11- Is the organic certification process complex in Saudi Arabia?
o
o
o
o
o
o

Not at all complex.
Slightly complex.
Somewhat complex.
Moderately complex.
Very complex.
I do not know.

12- Would you like to receive additional training regarding organic agriculture?
o Yes
o No
o Not sure
13 – How supportive are farmers in your area to extension agents in OA advise
provided?
o
o
o
o

No supportive at all
Slightly supportive.
Somewhat supportive.
Very supportive.

14- Are you satisfied with the progress of OA in your area?
o
o
o
o

Not at all satisfied
Slightly satisfied
Moderate satisfied.
Very satisfied.
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15- Do you purchase organic food?
o Yes
o No
16- Have you made any improvements in your skills and your information regarding
OA in last three years?
o Yes
o No

17- Please indicate how useful the following sources of information.
Sources of information

Not Somehow
Very I do not
Not at all
Useful
useful useful
useful know
useful

Website with organic
information
SMS text
Relatives, Friends
Extension bulletins from the
Ministry of Agriculture (MOA)
Extension book for organic
agriculture.
Agricultural magazines
Agricultural Exhibition
Agricultural companies
Agricultural programs in Radio
and TV
Newspapers
Field days at organic farms.
Training at the college for
organic agriculture.
Attending organic trial plots.
Social media.
Workshop about OA
Others useful sources……………………..
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18- Please indicate your level of interest in participating in training on the following
practices, using following scale

Statement

No
Interest

Organic agriculture in general.
Organic agricultural production systems.
Transitioning to organic agriculture.
Organic greenhouse management,
Weed, and disease management.
Organic insect management.
Organic soil fertility management.
Organic certification and how to get it.
Marketing of Organic production.

Other please specify……………………………..

Low
Moderate High
Interest Interest Interest

Very High
Interest
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19- Please indicate your level of agreement or disagreement with the following
statements regarding organic agriculture using following scale:
Statement
Most organic agriculture practices can
be successful implanted in my region.
Agricultural systems using crop
rotations, green manure crop, and
animal manures can be economically
comparable to a traditional system
that uses synthetic
Chemical residues on many fruits and
vegetables pose a significant risk to
consumers.
Making niche markets for organic
production will be beneficial to the
agriculture sector in KSA.
Most insects can be successfully
managed without using synthetic
insecticides.
Most plants diseases can be
successfully managed without suing
synthetic fungicides.
Most weeds can be successfully
managed without using synthetic
herbicides
Crops, with potential for sustaining or
increasing production with limited
inputs, should receive more research
emphasis:
Organic pest control methods would
reduce the amount of pesticides used
which would contribute to the
reduction of pesticide pollution.

Strongly
Disagree
Disagree

Nether

Agree

Strongly
Agree
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20- Please indicate your level of agreement or disagreement with the following
statements concerning the role of extension in areas of organic agriculture using
following scale:
Statement
Extension agents in Riyadh region
provides the major leadership in
areas of OA.
Extension agent’s services in Riyadh
region has ignored organic farmers
in the past.
Extension agents’ services in Riyadh
region has provided adequate
training for extension agents in areas
of organic agriculture.
It is not the job for extension agents
in Riyadh to provide information on
OA.
Extension agents’ services in Riyadh
currently has the capabilities needed
the meet educational needs on
organic agriculture
My supervisors would be supportive
of me increasing my amount of
programming on OA
More time and adequate funding
should be set aside for training in the
area of OA.
Extension agents service in Riyadh
should do more to support organic
farming.
Extension agent’s services in Riyadh
region has ignored environment
issues that caused by conventional
agricultural.

Strongly
Disagree

Disagree Nether

Agree

Strongly
Agree
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General Data:
21- What is your age?
Age……………….

22- How many years have you worked in agricultural sector?
…………………
23- How many years have you worked for organic agriculture?
………………..

24- What type of extension agent position does you hold?
o
o
o
o
o

Agriculture
Agriculture and natural resources
Horticulture
Integrated pest management
Other please specify………………………

25- Are you the primary agent responsible for information related to organic agriculture in
your county?
o Yes
o No
26- What is your highest level of formal education?
o
o
o
o
o

High school
Diploma of agriculture
Bachelor’s degree
Master’ degree
Doctoral degree.
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27 - What was your area specialization did you pursue?
o
o
o
o
o
o
o
o
o
o

Agricultural extension
Agricultural Economic
General agriculture
Plant protection
Animal production
Soil
Agricultural engineering
Horticulture Crops
Food Sciences
Other ,…………………………………………….

28 - Place of Birth
o Rural
o Urban
29- Where did you grow up?
o Rural
o Urban
30- Which branch do you work in?
………………
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Appendix C: Arabic Questionnaire
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المكرم المرشد الزراعي /
السالم عليكم ورحمة هللا وبركاتة  ،،،،وبعد
افيدكم باني محاضر بقسم االرشاد الزراعي واالجتماع الريفي بكلية الزراعة بجامعة الملك سعود ومبتعث لدراسة الدكتوراه
بامريكا بجامعة بنسلفانيا الحكومية.
ويسعدني دعوتكم للمشاركة في هذا البحث الذي يتناول " تصور المرشدين الزراعين في منطقة الرياض نحو الزراعة
العضوية واحتياجاتهم التدريبة نحوها".
تهدف الدراسة الي التعرف علي تصور المرشدين الحالي نحو الزراعة العضوية ،وكذلك مستوي االهتمام بالتدريب فيما يتعلق
بالزراعة العضوية  ،وكذلك دور االرشاد الزراعي نحو الزراعة العضوية.
وألهمية دوركم في نقل المعلومات الزرعية والعضوية للمزراعين :ارجو التكرم باالطالع علي محاور االستبانة  ،والتكرم
بوضع عالمة اشارة ( √ ) امام العبارات التي تمثل رأيكم واالجابة علي الفقرات بموضوعية  ،لما في ذلك من اثر بالع في
تحقيق اهداف الدراسة ،وقد تستغرق االجابة علي جميع اسئلة االستبانة من  10الي  13دقيقه ،علما ا ما ستدولون به من
معلومات سيعامل بسرية تامة ولن يستخدم اال ألغراض البحث العلمي فقط.
في حال الرغبة في اي استفسار يمكنك االتصال علي  0504240201او عن طريف االيميل
Bma158@psu.edu
عزيزي المرشد تعاونكم البناء هو المنشود وشكر لك مقدما علي مساعدتك في اتمام البحث.
رابط االستبانة
الباحث
بدر العتيبي
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تصورات المرشدين الزراعيين نحو الزراعة العضوية في
منطقة الرياض واحتياجاتهم التدريبيةعلى تطبيقها

 -1ما هو مستوى االهتمام ابلزراعة العضوية خالل الثالث السنوات املاضية يف منطقتك:
مرتفع.
مرتفع نوعا ما.
متوسط.
منخفض نوعا ما.
منخفض
ال أعرف.

-2يف الوقت احلايل ما هو مستوى االهتمام ابلزراعة العضوية يف منطقتك؟
مرتفع جدا.
مرتفع.
متوسط.
منخفض حلد ما.
منخفض.
ال أعرف.

 -3هل يوجد فرق بني الزراعة العضوية و الزراعة املستدامة؟
نعم.
ال .
ال أعرف.

 -4ما هو مستوى الطلب احلايل بني املزارعني على تطبيق الزراعة العضوية يف منطقتك؟
ال يوجد طلب.
منخفض.
منخفض حلد ما.
متوسط.
مرتفع حلد ما.
مرتفع.
ال اعرف.
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-5كم من املرات تقوم بتوصيل املعلومات املتعلقة ابلزراعة العضوية (زايرة ,إمييل ,تليفون ,مقابالت) للمزراعني:
 ال يوجد.
مرة واحدة يف الشهر.
 مرتني ايل ثالث مرات يف الشهر.
 اربع مرات يف الشهر.
كل يوم.

 -6من هم املستفيدون من معلوماتكم املتعلقة ابلزراعة العضوية ( اخرت مجيع ما ينطبق):
ال ينطبق.
املزارع املتفرغ كليا للزراعة.
املزارع الغري متفرغ.
املستهلكني.
 أصحاب احلدائق.
الفروع الزراعية األخرى

 -7ماهي اخلربات أو الدورات التدريبية اليت تلقيتها يف جمال الزراعة العضوية (اخرت مجيع ماينطبق عليك)؟
اليوجد.
خربات شخصية.
دراسة بعض املقررات يف الكليات الزراعية.
حضور ندوات وورش عمل يف اجلامعة.

الشركات الزراعية.
مؤمترات.
العمل مع املزارعني العضويني.
التدريب عن طريق العمل.
 أي خربات أخرى………………………

 -8كم عدد الدورات التدريبة اليت تلقيتها يف جمال الزراعة العضوية؟
………………
 -9هل تنصح املرشدين الزراعيني ابخذ دورات تدريبية يف الزراعة العضوية؟
 انصح بشدة.
 انصح .
 متوسط النصح.
 نصح منخفض.
 نصح منخفض بشدة.
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 -10ما هو مستوي الثقة لديك من اجل إعطاء معلومات وبرامج إرشادية فيما يتعلق ابلزراعة العضوية:
لست واثق جدا لإلجابة على أي سؤال عام فيما يتعلق ابلزراعة العضوية.
نوعا ما غري واثق لإلجابة عل أي سؤال يف الزراعة العضوية.
واثق متاما لإلجابة عل أي سؤال له عالقة ابلزراعة العضوية.
نوعا ما واثق لإلجابة على أي سؤال له عالقة ابلزراعة العضوية.
 أرفض اإلجابة عن أي سؤال له عالقة ابلزراعة العضوية.

 -11هل طريقة احلصول علي الشهادة العضوية معقده يف السعودية؟
 غري معقد علي االطالق.
 معقد قليال.
 نوعا ما معقد.
 متوسط التعقيد
 معقد جدا.
 ال اعرف.

 -12هل ترغب يف احلصول علي تدريب اضايف علي الزراعة العضوية؟
نعم.
 ال.
 غري متاكد.

 -13هل املزارعني يف منطقتك يدعمون االرشاد الزراعي خبصوص االرشادات والنصائح املتتعلقة ابلزراعة
العضوية املقدمة من جهاز االرشاد الزراعي؟
 غري داعمني جدا لالرشادات الزراعية
 داعمني لالرشادات.
 نوعا ما داعمني لالرشادات.
 داعمني جدا لالرشادات

 -14هل انت راضي عن التطور اخلاص ابلزراعة العضوية يف منطقتك؟
 غري راضي جدا عن التطور.
 راضي عن التطور احلاصل.
 متوسط الرضا عن التطور.
 راضي جدا عن التطور.
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 -15هل تشرتي غذاء عضوي ؟
 نعم.
 ال.

 -16هل هناك تطور وحتسن يف معلوماتك ومهارتك املتعلقة ابلزراعة العضوية يف الوقت احلايل ؟
 نعم.
 ال.

 -17من فضلك ما هو مدى الفائدة الشخصية من استخدام مصادر املعلومات التالية:
غري مفيد
متاما

غري متوسط
مفيد الفائدة

مفيد

مفيدة
متاما

ال أعلم

املواقع اإللكرتونية املتعلقة ابلزراعة العضوية.
الرسائل النصية عن طريق اجلوال
االقارب ,االصدقاء
نشرات ارشادية من وزارة الزراعة
كتيبات ارشادية عن الزراعه العضوية
جمالت زراعية
معارض زراعية
شركات زراعية
الربامج االذعية والتلفيزيونية الزراعية
الصحف
حضور إجراء جتارب تطبيق الزراعة العضوية.
التدريب يف الكلية علي الزراعة العضوية.
اليوم احلقلي يف املزارع العضوية.
وسائل التواصل االجتماعي
ورش العمل عن الزراعة العضوية

أي مصادر أخرى مفيدة لك

......................................................................................................

160

 -18من فضلك أشر إىل مستوى اهتمامك الشخصي ابملشاركة يف التدريب علي الزراعة
العضوية:
املعي ــار
الزراعة العضوية بشكل عام.
نظام اإلنتاج ابلزراعة العضوية.
التحول إىل الزراعة العضوية.
ادارة الزراعة العضوية يف البيوت احملمية
أمراض الزراعة العضوية وطرق مكافحة احلشائش.
إدارة احلشرات العضوية ومكافحتها.
احملافظة على خصوبة الرتبة وإدارهتا.
الشهادة العضوية وكيفية احلصول عليها.
تسويق املنتجات العضوية.

بشدة منخفض
جدا

منخفض متوسط عايل بشدة عايل جدا
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 -19من فضلك ما هي درجه موافقتك أو عدم موافقتك علي العبارات التالية املتعلقة ابلزراعة
العضوية:
املعي ــار
كثير من الممارسات الزراعية العضوية ناجح تطبيقها في
منطقتي.
استخدام روث الحيوان واألسمدة الخضراء كسماد عضوي في
النظام الزراعي تكون ناجحة اقتصاديا مقارنة بالنظام التقليدي
الذي يستخدم األسمدة الصناعية والمواد الكيمائية.
المخلفات الكيمائية في الخضروات والفاكهة تشكل خطر كبير
على صحة المستهلكين.
تخصيص أسواق كبيره للمنتجات العضوية في السعودية قد يكون
مفيد للقطاع الزراعي.
معظم الحشرات يمكن إدارتها بنجاح من دون استخدام المبيدات
الصناعية.
معظم أمراض النباتات يمكن إدارتها بنجاح من دون استخدام
المبيدات الفطرية الصناعية.
معظم الحشائش يمكن إدارتها بنجاح من دون استخدام مبيدات
الحشائش الصناعية.
القدرة على المحافظة على إنتاج المحاصيل مع محدودية
المدخالت الصناعية يحتاج مزيد من األبحاث.
طرق مكافحة اآلفات العضوية تقلل من استخدام المبيدات وتسهم
في الحد من التلوث بالمبيدات.

غري موافق
بشدة

غري موافق حمايد

موافق

موافق
بشدة
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 -20ماهي درجة موافقتك علي العبارات التالية اليت تشمل دور االرشاد الزراعي فيما يتعلق
ابلزراعة العضوية يف منطقة الرايض:
املعي ــار
يعتبر االرشاد الزراعي الجهاز االهم في يتعلق بتزويد المزراعين
بالمعلومات المتعلقة بالزراعة العضوية.
لقد تجاهل االرشاد الزراعي الزراعة العضوية في العشر سنوات
الماضية.
يقدم االرشاد الزراعي المعلومات الكافية والدورات التدريبية
لمنسبوبية فيما يتعلق الزراعة العضوية
ليس من عمل االرشادر الزراعي تزويد المزراعيين بمعلومات
عن الزراعة العضوية.
في الوقت الحالي يستطيع جهاز االرشاد الزراعي القيام بتقديم
برامج تعليمية ارشادية عن الزراعة العضوية
يقوم مديري المباشر بتشجيعي ودعمي في تطوير البرامج
االرشادية حول الزراعة العضوي.
يحتاج االرشاد الزراعي دعم مالي وتدريبي لتطوير العاملين
االرشاديين على الزراعة العضوية.
االرشاد الزراعي في منطقة الرياض يحتاج عمل جهود كثيرة
لدعم الزراعه العضوية.
االرشاد الزراعي تجاهل المشاكل البيئية التي سببتها الزراعة
التقليدية باستخدام األسمدة الصناعية

غري موافق
بشدة

غري موافق حمايد

موافق

موافق
بشدة
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البياانت العامة:
 22كم عمرك؟

.............
-22كم عدد سنوات خرباتك يف الزراعة

؟

.....................

-23عدد سنوات العمل يف الزراعة العضوية؟

...............

 -24ما هو نوع اخلدمة اإلرشادية اليت تقدمها؟
الزراعة.
الزراعة واملوارد الطبيعية.
الغاابت.
مكافحة اآلفات.

أخرى..............................................

 -25هل أنت مسؤول أويل عن املعلومات املتعلقة ابلزراعة العضوية يف منطقتك؟
نعم
ال

 -26ما هو مؤهلك التعليمي؟
 اثنوية عامة  .دبلوم زراعي.
 بكالوريوس  .ماجستري.
 دكتوراه.

 -27ما هو ختصصك الدقيق؟
 شعبة عامة.
 إنتاج نبايت.
 وقاية نبات.

 إرشاد زراعي.
 إنتاج حيواين.
 علوم تربة.

 اقتصاد زراعي.
 هندسة زراعية.
 علوم أغذية.
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 -28مكان امليالد ؟
حضر.

ريف.

 -29مكان النشاة؟
 حضر.
 ريف .

 -30الفرع الزراعي الذي تعمل فية؟
................
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