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ABSTRACT: Food security has turned into a major concern among policymakers and the planners of 
the country development in recent years. Meanwhile, special attention has been paid to the agricultural 
sector as the most important sector responsible for food supply. Many believe that the agricultural 
extension is a key cornerstone to facilitate agricultural development and can play an essential role in 
accomplishing food security. As such, the present study was aimed to identify the modern functions of 
the extension system to accomplish food security. It used the Delphi technique in three rounds to 
establish a group consensus. The participants included the policymakers and experts of the agricultural 
extension in Iran. The results of the Delphi were subjected by content analysis. They were divided into 
seven major categories – including support, education, service-infrastructure, research, cooperation, 
communication-information, consultation and guidance – and 14 sub-categories and 30 concepts. 
Finally, NVivo software was applied to develop a comprehensive model of the extension system 
functions to accomplish food security. The results reveal that the extension system has a multifunctional 
nature with respect to the accomplishment of food security, implying its significance for food security and 
the roles that it can play. 
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INTRODUCTION 
 

 Food and nutrition are two essential requirements of all human communities, and the supply of adequate and 

proper food for all is embedded in the concept of ‘food security’ (Karam Soltani et al., 2007). Food security is a 

must for all individuals, families, communities, and society, and it is ameliorated greatly with the increase in 

investment. It plays a profound role in eliminating undernourishment and hunger by producing resistant and safe 

products (Karbalaeizadeh & Khosravipour, 2014). In this respect, meeting people’s food requirements is the key to 

enhance public health because proper nutrition guarantees the health of society and motivates people to work, do 

everyday activities, and live their life. From the perspective of human and spatial right for development (human and 

spatial justice), food security is a need, a right, and a criterion to assess democracy of the governments 

(Rokanddin Eftekhari, 2004). 
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 Since food security is a health indicator of families and individuals, its enhancement is the main request of 

political elites of the countries (Fallah Madvari et al., 2015). It is claimed that the first and uttermost duty of the 

agricultural sector is the supply of food security for the society because over 99% of global food reserves are 

supplied by the arable land and only less than 1% is derived from the oceans and other aquatic habitations. In this 

respect, agricultural extension is a pivot with a vital role in facilitating agricultural and rural development. This role is 

manifested in diverse and multiple functions. As such, it seems imperative to apply the agricultural extension to 

realize food security, supply safe food, and prevent environmental degradation. The agricultural extension can be 

much more effective in building food security for all people by introducing the biotechnology techniques in the 

agricultural sector (Karbalaeizadeh & Khosravipour, 2014). However, despite attempts by relevant agencies to 

increase per capita supply level and improve the nutritional status of the society, the food basket of the families in 

Iran are both quantitatively and qualitatively far from the global standards, and in spite of the considerable increase 

in food supply, we are still suffering from the problem of food insecurity. Previous studies and statistical data on 

nutritional status in Iran show imbalances in income distribution pattern and consequently, in nutritional status 

(Shahnoushi et al., 2011). According to a survey of the status of food security in different provinces of Iran in 2007 

by the National System of Food Security and Nutrition Survey (SAMPAT), 14 provinces are in relatively insecure to 

very insecure status (Hakim et al., 2012). 

 On the other hand, with the global population growth in the 20th century and the resulting need for ensuring 

food security, the agricultural systems rely on inputs and foreign operations for food production. Although the yield 

of most crops has been increased, this has not led to food security; rather, it has had several negative 

environmental, technical, economic, and social ramifications in most cases, especially in developing countries like 

Iran, and consequently, it has brought about global problems for food security (Mahdavi Damghani et al., 2004). 

The findings and claims by experts about the existing shortages both in the quantity and quality of food security all 

show that this can be examined as a problem in recent years. Therefore, it can be claimed that the systems and 

agents responsible for food security, including agricultural extension systems, have failed to perform optimally and 

adequately. So, to tackle this crisis, there is no question that we need change planning and management in all 

systems and mechanisms that are effective in this process such as agricultural extension systems because the 

rationale of extension arises from the nature of the agricultural work and the need for continuous growth and 

development. Thus, the extension institution should revise its visions and functions in order to have an adequate 

capacity for dealing with these changes (Allahyari et al., 2011). Overall, general models of the agricultural 

extension in most countries of the world are criticized for their failure in accomplishing their primary goals, such as 

enhancing production, supplying food security, and sustainability. In this perspective, traditional extension systems 

should change so as to be able to deal with new demands. This, in turn, will guarantee food security and alleviate 

rural poverty. Nonetheless, food security requires a revision in the priorities of extension services and a reform in 

national extension systems in which food security is accomplished by extension, communications, and their roles 

(Moradi Kafraj et al., 2014). 

 In other words, agricultural extension systems can function much more beneficially and effectively by adopting 

roles that are different from the past. Accordingly, it seems necessary more than ever that these functions are 

identified in the status quo of Iran’s agricultural extension and the features required for developing the extension 

system functions for accomplishing this goal are specified for optimal status. The agricultural extension has broad 

functions for accomplishing food security. These functions are manifested in different roles. Attention to these roles 

can enhance the quantity and quality of food and foodstuffs. On the other hand, different studies have addressed 

food security and extension system separately, but none has adequately considered food security within the 

framework of extension, especially from the perspective of its functions. So, identification and description of the 

extension system functions to accomplish food security is an initial step towards ensuring sustainable food security 

and it requires investment in all dimensions, especially in research. So, the basic question is that what the key 

functions of the extension system are to accomplish national food security. 
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 Depending on their rationale, potentials, features, and structure, the phenomena have certain duties, or the so-

called functions (Borzou & Alibeigi, 2011). As such, the agricultural extension system has functions that have been 

explored in different dimensions, conditions, and times with respect to its rationale. These functions are manifested 

in roles. Although the pivots of the agricultural extension have been unchanged or just slightly changed over time, 

the roles assumed for extension service may vary at different times depending on the conditions governing their 

development and goals (Falsafi, 2011). Thus, the researchers have approached the functions of the agricultural 

extension system and the roles of these functions from different perspectives. Some of the relevant studies are 

reviewed below. 

 Pnniah et al. (2008) state that the agricultural extension has mainly three functions and this system in future 

should focus on (i) guidance for problem-solving, and (ii) the transfer of technical knowledge and skills. They list 

these three functions as (a) farmers’ guidance in problem-solving, (b) the transfer of knowledge and skill through 

technical recommendations, and (c) the supply of inputs and other services to farmers. According to Abdollahi 

(1993) who used a systemic conceptual framework, extension services are combined with training and research to 

constitute a building block for the cultural dimension of the agricultural system in which dimension the extension is 

composed of interrelated components and elements that are in continuous interaction with one another and other 

environmental elements. As such, the functions of the agricultural extension system are to change the visions and 

actions of the farmers towards enhancing productivity, optimizing production, and contributing to sustainable 

agriculture development, improvement of farmer welfare, and rural development. In another overview, Bolliger and 

Reinhard (1994) classify the functions of the agricultural extension system into three categories including (i) the 

actual functions (the key ones are motivating, training the adults, transferring knowledge, developing extension 

topics and methods, planning extension, and evaluating extension), (ii) supplemental functions (i.e. the contribution 

of extension to the procurement of the tools for production, coordination with marketing and storage, research 

management, field trials, and infrastructure preparation), and (iii) intermediating functions (including control, 

validation, statistical data, promotion and development and methods and issues). Citing Roling, Shabanali Fami 

(2004) state that extension has two essential functions of technical innovation and human resource development. 

He argues that most extension systems are just engaged with the activities of technical innovation transfer for the 

production of food, material, and exporting commodities, whereas they care for the human resource development 

aspect, e.g. social and leadership development, organizing of farmers, and building social and local entities, to a 

lesser extent. 

 Sabouri (2009) mentions the functions of the agricultural extension system as the supply of information and 

awareness, the increase in human capacity, cooperation in development projects, training and learning, problem-

solving capability, improvement of skills, positive attitude to optimal changes, and the enhancement of 

management potential and capabilities. In the National Agricultural Extension Manual of the Timor-Leste Ministry of 

Agriculture (2001), the extension is defined as a system that has a set of functions to cause voluntary changes 

among rural people. These functions are as follows: technology transfer in different directions for the sustainability 

of the agricultural crops; management transfer for equipping, mobilizing, and organizing farmers and rural groups 

and communities; and the transfer of human resource training capacities and the increase in local potentials such 

as IPM, economic intelligence, farm management, and financial negotiations on inputs and market services. 

Likewise, Shabanali Fami (2004) argues that the key function of extension is to make optimal changes in human 

behavior by training. He suggests that these changes encompass a wide range of behavior aspects, the main ones 

being (i) the change in knowledge or what people know, (ii) the change in skill or the technique of doing a job, (iii) 

the change in attitude or emotion and reaction to specific issues, (iv) the change in farmers’ understanding or 

perceptions, (v) the change in goal or a path that should be followed in a specific time frame, (vi) the change in 

actions, and (vii) the change in farmers’ trust or self-reliance. 

 Niknami (2009) states that agricultural extension is a rural institution to accomplish human, agricultural and 

rural development and argues that extension plays a key role in this respect. Some functions of this institution are 

the selection, assessment, and transfer of technology, the sharing of knowledge and information, problem-finding, 
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and consulting with rural people. To Malekmohammadi (1998), the rationale of the extension is to create, spread, 

and strengthen researching for self-examination and others-examinations. He argues that the other functions of 

extension are the agricultural development and fostering people who are aware of their professions with respect to 

extension goals. In another definition, he explores extension within the society considering it as a social and 

economic and sometimes political institution. He claims that extension is a service institution for improving people’ 

welfare. This institution is, in fact, responsible for informing people about their main profession, i.e. farming. He also 

mentions that extension is a public issue and a general term with the role of informing in different societies; a role 

that guarantees personal and social developments, liberties, and the growth of opinions. According to him, the 

most important function of extension is to disseminate innovations within farming communities. 

 In a study on the role of extension in agricultural development in the Philippines, Asiabaka (2003) lists such 

roles as empowerment, capacity creation, consultation with farmers, appraisal, improvement of knowledge, skills, 

and attitudes for the control of the status, the supply of technologies, and the development of information sharing 

network among researchers, extension agents, and farmer. Other functions of extension are mentioned by 

Anderson and Feder (2004) as (a) the transfer of knowledge from the global knowledge pool and local research to 

farmers, (b) contribution to knowledge generation, (c) training, (d) human resource development, (e) empowering 

farmers to set goals and forethought, and (f) helping risk understanding and acceptance. In another definition by 

Allahyari et al. (2011), the main roles of extension are human resource development and technology transfer in 

which human resource development encompasses the improvement of technical, leadership, managerial, and 

organizational skills. Furthermore, technology transfer is a systematic process in which extension agents inform 

farmers about a wide range of issues, from a single ideal to a whole new technology, and motivate them. 

 Amini et al. (2012) state that extension has the role of educating and informing in different communities to 

accomplish modern agriculture and just extension is capable of identifying proper technologies and methods for 

their transfer and developing a training course for their users by relying on the adequate understanding of all fields, 

facilities, and drawbacks. According to Shabanali Fami (2004), the role of extension is to deliberately provide 

information and communication supports for the rural people who exploit renewable natural resources. Extension 

advises these groups, helps them explore their problems and identify opportunities, share their information with one 

another, and establish local communities to facilitate agricultural and rural development. Sabouri et al. (2010) have 

considered the dimension of infrastructure and supportive policies of agriculture. They conclude that the 

improvement of agricultural infrastructure, including skeleton sections (rural roads, irrigation and drainage canals, 

land leveling and defragmentation, silo, storage, cold storage, and mechanization), and supportive policies, 

including crop insurance, are other roles of extension to play in rural development. Wielinga (1999) lists the roles of 

extension as technology transfer, facilitation of the development of the communities, contribution to decision-

making, intervention, facilitation of cooperation, intermediation, and persuasion. 

 In its overview of the extension system roles, the National Agricultural Extension Manual of Timor-Leste (2011) 

shows that extension services used to be perceived as a channel for technology transfer to farmers, but with the 

change in agricultural conditions and the increased tendency towards globalization and commercialization, and the 

movement towards sustainability, extension is faced with a diverse set of issues and has taken roles beyond what 

used to be supposed for it. These roles encompass the better linkage of farmers with market crops and inputs, the 

alleviation of susceptibility, the development of small investments, the reduction of poverty, environmental 

conservation, and the empowerment and support of agricultural organizations. According to Nnadi et al. (2013), the 

main roles of agricultural extension are the reduction of poverty, the improvement of livelihood, the training of 

farmers, and the enhancement of production. Agricultural extension plays a vital role in the control of poverty. In 

this respect, the empowerment of society is the most suitable strategy for poverty alleviation. 

 

Materials and Methods 

 The present study was an applied and developmental work in terms of goal because, by definition, the study 

seeks to develop the applied knowledge on the subject matter and to contribute to the application of science and 
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practice in attempts to devise national development plans. To this end, we employed the modified classical Delphi 

technique. Since the statistical population was widely scattered and the participants were not readily accessible, 

the principle of anonymity was violated in some cases. Also, we made use of open and closed-ended questions 

and quantitative and qualitative analysis techniques. The Delphi is a multi-stage technique of opinion poll for 

subjective topics in which written responses are used instead of gathering the experts in one place (McKenna et 

al., 2002) and the rounds are repeated with the questionnaire until reaching a consensus (Browne, 2002). The 

subjective data of the experts are converted to objective data by statistical methods and this, in turn, leads to a 

consensus in decision-making. Therefore, this method can be employed in different fields of prediction and 

decision-making (Cheng and Lin, 2002). 

 The statistical population was composed of those agricultural extension and education experts that are 

involved in extension planning and policy-making. These people were divided into the following three categories: 

a) Boards of directors, inspectors, and the members of the committees of Iranian Agricultural Extension and 

Education Association (IAEEA) amounting to 25 people 

b) The normal members of IAEEA with Ph.D. degree amounting to 65 people 

c) Provincial extension coordination managers across the country and the general managers of deputy of 

extension and their deputies amounting to 40 people. 

 According to the statistics of IAEEA and the Ministry of Jihad-e Agriculture, the total size of the population was 

estimated at 130 people distributed across Iran. These people were invited to cooperate in the research by 

answering the question of Round 1. But, their number diminished at the next rounds because of their indisposition 

to cooperate, lack of time, and the limitations of the responding process. 

The main data collection instrument was an unstructured questionnaire (with open-ended questions) that was 

transformed into a structured questionnaire in the subsequent rounds. The interval validity and the reliability of the 

questionnaire were tested by the 3D-vision technique. Thus, we employed the methods of visiting the research 

location, asking questions from different people in different locations, and sharing the results of interpretation with 

the interviewees. To ensure the qualitative validity of the research and the reliability of the findings from the 

viewpoint of the researcher, participants, or readers of the research report, the following procedure was followed: 

1. Revision by members: the participants were provided with the derived themes to revise them and express 

their opinions about them. 

2. Peer review: in addition to collecting the opinions of academic supervisors and advisers, a panel of experts 

and postgraduate students discussed the themes and their categorization in a group meeting named 

invaluable empowerment. 

3. The participatory manner of research: the participants were asked to contribute to the analysis and 

interpretation of the data at different rounds too. 

 We derived the functions of the extension systems that are vital for accomplishing national food security from 

the members of the panel in three rounds of the Delphi technique. The questions of each round were administered 

and collected both face-to-face and electronically. In Round 1, the panel members were administered by an open-

ended question to list the functions of the agricultural extension system pertaining to food security. Then, after the 

questionnaires were collected, the themes were extracted from them and documents to form the basis for Round 2. 

In Round 2, all opinions collected in Round 1 were categorized and supplied to the Delphi members and they were 

requested to assess them. The assessment and scoring range was 0-10 in this round. The final items agreed upon 

in this round formed the basis for Round 3 questionnaire. Round 3 was similar to Round 2 with the only difference 

that the assessment was based on collecting the number of pros and cons. 

The Delphi rounds were analyzed by different methods. In Round 1, we used content analysis to extract the 

concepts (open encoding) from the questionnaires and documents. Then, their frequency was calculated and the 

findings were used to develop the questionnaire of Round 2. The data of Round 2 were analyzed by mean, 

standard deviation, the coefficient of variations, and the average coefficient of variations to determine the extent of 

consensus of the participants. The elements whose coefficient of variations was greater than the average 
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coefficient of variations were excluded and the ones whose coefficient of variations was smaller than or equal to 

the average coefficient of variations were kept to form the basis for the questionnaire of Round 3. In Round 3, to 

determine the extent of the consensus among the participants, their agreement/disagreement percentage was 

calculated for individual items. The items that were agreed upon by over two-thirds of the participants were kept 

and those whose score was smaller than two-thirds of the votes were removed. All these calculations were 

performed in SPSS software. After establishing the consensus, the Delphi technique was terminated by finalizing it 

with the use of content analysis. Finally, Nvivo software was applied to develop a comprehensive model out of the 

themes extracted from the results of previous techniques. This is described below. 

 

Results and Discussion 

Round 1 

Round 1 started with an open-ended question in an unstructured questionnaire: What are the key functions of the 

agricultural extension system to accomplish national food security? Table 1 presents the findings of Round 1 and 

the frequency of the items. 

Table 1. Experts’ opinions about the key functions of the extension system to accomplish food security 

Sr. No. Concepts (functions) Frequency 

1 Empowering target groups of the extension system to identify, adopt, and move towards food security 6 

2 Enhancing innovation capacity and optimization of production units in the agricultural sector 5 

3 Creating role-models (building model sites for safe food, etc.) 4 

4 Educating users about food security 4 

5 Fostering professional development of the human resource 4 

6 Establishing capable and active communities about food security with the participation of the private sector 4 

7 Conducting applied research on subject matter pertaining to the production of safe crops 4 

8 Educating the users about the use of chemical fertilizers 3 

9 Establishing ICT and IT learning centers 3 

10 Educating users about organic farming 3 

11 Considering participatory management in the projects of the agricultural sector, such as sustainable agriculture, etc. 3 

12 Fostering educational justice to develop educational opportunities 3 

13 Creating proper contact between the factors and elements of the extension network 3 

14 Enhancing the attitude of the users about the conservation of the resources (basic resources, capital, and labor) 3 

15 Providing technical consultation services to the users in order to move towards food security 3 

16 Conveying food security knowledge and research findings to the users 3 

17 Enhancing technical knowledge of the users about food security 3 

18 Providing free access of the users to food security knowledge 3 

19 Assessing the educational needs of users about food security in a timely and effective manner 3 

20 Optimizing production units and determining supervising agent and optimal manager 2 

21 Managing food security knowledge and information in the agricultural sector 2 

22 Coping with the factors threatening crop production by different methods such as the extension and development of crop 

insurance 

2 

23 Applying the potentials of leading producers to provide educational services and change the behavior in other farmers 2 

24 Providing accurate information about new findings on food security to the users 2 

25 Holding educational courses on food security in learners’ living place 1 

26 Deploying extension agents in farmers’ living place 1 

27 Increasing the effectiveness of the agricultural activities 1 

28 Planning for laying the ground for the cultural development 1 

29 Training users about modern agricultural technologies 1 

30 Establishing reciprocal interactions between the components of the national innovation system 1 

31 Increasing the production efficiency of the agricultural sector 1 

32 Enhancing operational skills of producers in all production processes 1 

33 Influencing the decision processes of the farmers 1 

34 Intervening of extension system to improve the food chain from farm to fork as a support system of producers 1 

35 Training consumers and leading them to food security 1 

36 Identifying the expectations and interests of producers in the agricultural sector 1 

37 Creating social institutions about food security 1 

(Source: Research findings) 
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 According to the findings of this round, 37 key functions were extracted for the extension system to accomplish 

food security (Table 1). In Table 1, the frequency of a function refers to the total number of participants who 

mentioned that function. Accordingly, the highest frequency in terms of resource and significant is related to 

‘empowerment of target groups’, ‘enhancement of innovation capacity and optimization of production units in the 

agricultural sector’, ‘the training of users about food security’, and ‘the professional development of the human 

resource’, implying the remarkable role of these factors in establishing food security from the perspective of the 

interviewees. The participants believe that the human resource of the extension system is the key factor 

underpinning the accomplishment of food security and this human resource encompasses both line and staff 

personnel and the target group of the users. Nonetheless, human capital cannot be developed with training and 

empowerment. Training enhances individuals’ knowledge and skill and improves the production and life quality of 

them. This finding is buttressed by Papzan et al. (2011)’s findings. On the other hand, since most people live in 

rural communities, elementary training is the basic tool to alleviate food insecurity in rural regions. Therefore, 

experts mentioned training and empowerment of human resources as the key functions of the extension system in 

higher priority order. This is in agreement with Sharafkhani et al. (2011), Owotoki (2005), Tao Yang (1997), Farhadi 

(2002), and Saadi et al. (2014) who have emphasized the role of training in increasing nutritional awareness and 

knowledge, adjusting nutritional pattern of the families, enhance crop yields, and finally, accomplishing food 

security. In fact, Owotoki (2005) argues that extension services and training and access to information resources 

have a crucial role in accomplishing higher crop yields and food security. Likewise, Benson (2007) reports that 

nutritional training and awareness, especially among illiterate and lowly literate women, are very important for 

reducing food insecurity of the families. In a similar study on quantifying the contribution of training in production in 

agricultural farms, Tao Yang (1997) found the positive, significant effect of farmers’ training on productivity and 

improvement of agricultural production. Similarly, Farhadi (2002) show that women’s training is crucial for adjusting 

the nutritional pattern of families as women are the people who foster healthy generations. If women are trained to 

the same extent as men, farm yields will increase by 7-22 percent. According to Saadi et al. (2014)’s study on 

extension training and food security of farmer families in Qorveh County, there is a positive, significant relationship 

between extension constructs and food security level. Also, nutritional awareness is related to food insecurity 

significantly and indirectly. Therefore, investments in human resource training and development and establishment 

of training courses pertaining to food production, preparation, storage, processing, selection, and consumption for 

reducing food insecurity can effectively contribute to realizing food security. In contrast, the lowest frequencies 

were devoted to such concepts as ‘the establishment of reciprocal interactions between the components of national 

innovation system’, ‘the training of users about modern agricultural technologies’, and ‘planning for laying the 

ground for cultural development’. 

Round 2 

 After the questionnaires of Round 1 were collected, they were subjected to content analysis in which the 

concepts (open encoding) were extracted from the questionnaires and documents and they formed the basis to 

develop the questionnaire of Round 2. It should be noted that the content analysis compares the items to remove 

the redundant ones and integrate the similar ones. Then, the number of concepts was reduced to 12 items. This 

round of Delphi analyzed the data using mean, standard deviation, the coefficient of variations, and the average 

coefficient of variations. The items whose coefficient of variations was greater than the average coefficient of 

variations were excluded and those whose coefficient of variations was smaller than or equal to the average overall 

coefficient of variations were used in the research process. Furthermore, the concepts were ranked with respect to 

their coefficients of variations and, in the case of equal coefficients, with respect to means comparison. 

The findings of Round 2 about the main functions of the extension systems for accomplishing food security are 

presented in Table 2. The experts believe that the concept of food security is not clear enough yet so that they look 

at this concept from various perspectives. They suggest that the perceptions are different about the functions of the 

extension systems for realizing food security. But, they all emphasize that different dimensions of food security 

should be considered in two general dimensions: quantitative and qualitative. The experts argue that the functions 
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of the extension system are mostly compared and contrasted with hardware and tangible functions of other 

systems whilst they are intangible and have training and consultation nature. Thus, outsiders think that the 

extension system is mostly inefficient in contributing to food security. Some emphasize the training functions with 

different skill, knowledge, and vision dimension and other emphasize the communication functions. These findings 

confirm Sabouri (2009)’s report according to which the functions of the extension system are training and learning, 

problem-solving skill, skill improvement, positive attitude to desirable changes, and improvement of management 

potential and capabilities. Also, participants considered the consultation and guidance function from different 

aspects, including effectiveness in decision processes of the users, building a model for influencing attitude, vision, 

and behavior of producers, and providing consultations about food security. This is in agreement with Ponniah et 

al. (2008)’s finding of functions pertaining to farmers’ the consultation and guidance towards problem-solving. At 

the same time, all participants emphasized the change in and diversity of functions and/or the improvement of their 

performance so that they all requested an integrated look at the functions. This vision towards the significance of 

the functions in accomplishing food security laid the ground for their prioritization in the present study as presented 

in Table 2. Accordingly, three functions of ‘effectiveness in decision processes of farmers’, ‘model building’, and 

‘the development of human resource’ acquired scores greater than the average total coefficient of variations and 

they were excluded, and nine functions were included the questionnaire of Round 3 to determine the final inclusion 

from the experts’ perspective.  

 

Table 2. The opinions of experts about the inclusion of extension system functions to accomplish food security 

Sr. 

No. 

Functions Average Standard 

deviation 

Coefficent 

of 

variations 

Rank 

1 Empowering target groups of the extension system to identify, adopt, and move towards food 

security 

9.21 1.46 0.15 1 

2 Conducting applied and need-oriented research on subject matter pertaining to the production 

of safe and organic crops and their management 

8.30 1.48 0.17 2 

3 Creating proper contact between the factors and elements of the extension network 8.21 1.50 0.18 3 

4 Enhancing operational skills of producers in all production processes 8.43 1.68 0.19 4 

5 Providing the required educations at staff and line levels about food security 8.40 1.66 0.19 5 

6 Enhancing innovation capacity and optimization of production units in the agricultural sector 8.26 1.64 0.19 6 

7 Establishing capable communities about food security with the participation of the private 

sector 

7.65 1.54 0.20 7 

8 Intervening of extension system to improve the food chain from farm to fork as a support 

system of producers 

8 1.69 0.21 8 

9 Providing technical consultation services to the users in order to move towards food security 7.59 1.61 0.21 9 

10 Creating role-models (building model sites for safe food, etc.) 7.56 2.44 0.32 10 

11 Influencing the decision processes of the farmers about food security 7.08 2.20 0.31 11 

12 Developing human resource of the extension system 5.32 2.64 0.49 12 

13 Average of the total coefficient of variations   0.23  

(Source: Research findings). The averages range from 0 to 10. 

 

Round 3 

In Round 3, which was the final round, the factors remaining from Round 2 were administered to experts to check 

the pros and cons. In this round, the frequency of the items and the percentage of pros and cons were specified. It 

was supposed that the items that were not agreed upon by two-thirds of the participants be removed and the 

remaining items were kept. The findings showed that all items obtained the score of over two-thirds of the votes. 

Thus, all were kept and presented the final result of the Delphi. They are presented in Table 3. 
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Table 3. The extent of the experts’ consensus on final functions of the extension system to accomplish food security 

Sr. 

No. 

Functions Frequency Pros 

(%) 

Cons 

(%) 

1 Empowering target groups of the extension system to identify, adopt, and move towards food security 17 100 - 

2 Conducting applied and need-oriented research on subject matter pertaining to the production of safe and 

organic crops and their management 

17 100 - 

3 Providing the required educations at staff and line levels about food security 17 100 - 

4 Intervening of extension system to improve the food chain from farm to fork as a support system of producers 17 100 - 

5 Building proper contacts among the factors and elements of the extension network 17 100 - 

6 Enhancing operational skills of producers in all production processes 17 100 - 

7 Providing technical consultation services to the users in order to move towards food security 17 100 - 

8 Enhancing innovation capacity and optimization of production units in the agricultural sector 16 94 6 

9 Establishing capable communities about food security with the participation of the private sector 16 94 6 

(Source: Research findings) 

Analysis of the Delphi results with content analysis technique 

Content analysis is a technique to reveal or describe the specific features of messages or symbols of a text 

systematically and objectively (Moghaddam et al., 2012). The technique is employed to figure out the different 

features of messages, visions, and thoughts of message sender, the reasons of message production, the impacts 

of the message, as well as to objectively and regularly analyze different messages that are exchanged through 

various manners like books, papers, manuscripts, speeches, interviews, movies, cassettes, photos, posters, letters, 

questionnaires, and any other form that can be received by reading, hearing, seeing, or other senses. The 

technique can be used in different stages, even to collect statistical information and data at identification stages. 

However, when a study aims to derive results out of the texts or other messages, content analysis constitutes the 

main research methodology (Janipoor & Khokrani, 2014). Therefore, we employed content analysis for the final 

and overall analysis of three rounds of the Delphi technique in order to identify the concepts and the major and 

minor themes as open encoding, axial encoding, and selective encoding. After we extracted the key concepts from 

the documents (questionnaires) and calculated their frequency, the final result of the Delphi was classified into 

seven major categories (axial encoding) including communication-information, consultation-guidance, training, 

service-infrastructure, research, cooperation, and support. These, indeed, form the key functions of the extension 

system for accomplishing food security (Table 4). Then, to systematically analyze the viewpoints at different rounds 

of the Delphi, the findings were packed in nine concepts (open encoding) and eight minor categories (axial 

encoding) including knowledge, insight, skill, information management, institutionalization, capacity creation, entity 

establishment, optimization, and material-spiritual (Table 4). 

 

Table 4. The functions of the extension system to accomplish food security 

Category 

(selective encoding) 

Sub-category 

(axial encoding) 

Concepts 

(open encoding) 

Education Knowledge Providing the required educations at staff and line levels about food security 

Skill Empowering target groups of the extension system to identify, adopt, and move towards food 

security 

Enhancing operational skills of producers in all production processes 

Service and infrastructure Capacity creation Enhancing innovation capacity and optimization of production units in the agricultural sector 

Support Material-spiritual Intervening of extension system to improve the food chain from farm to fork as a support 

system of producers with material and spiritual supports 

Cooperation Community 

establishment 

Establishing capable communities about food security with the participation of the private 

sector 

Research Management Conducting applied research on food security and granting free access of the users to their 

results 

Consultation and 

guidance 

Technical Providing technical consultation services to the users in order to move towards food security 

Communication and 

information 

Interactions Building proper contacts within the extension network (intra-organizational) 
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(Source: Research findings) 

Content analysis by Nvivo software 

Since qualitative research methodology is time-consuming and very expensive, computers have come to help the 

analysis of qualitative data since the mid-1980s to deal with this drawback. This has caused a considerable saving 

in time and cost of qualitative studies. NVivo is one of the different software tools for the analysis of qualitative data 

that can simultaneously build a theory and a conceptual network. This tool provides the users with various facilities 

for qualitative data analysis. One of its features is to draw a graphical model of the major and minor categories that 

has been extracted from the data and their relationship (Beheshti & Rezayat, 2015). In the present study after 

transcription of the interviews and the completion of the open, axial, and selective encoding process, all arguments 

that were presented by the participants were derived. Then, to organize the data and interrelated analyses, and 

more importantly, to build a comprehensive model by establishing the relationships of the code, the model of the 

extension system functions for accomplishing food security was drawn in NVivo as depicted in Figure 1. 

 

 
 

Figure 1. The functions of the agricultural extension system to accomplish food security 

 

Conclusions and Recommendations 

 Since extension activities play a crucial role in developing rural and agricultural communities, it seems that it is 

impossible to enhance the quality of educational-extension activities without the optimal use of all capabilities of 

extension (Souri et al., 2012). On the other hand, faced with the crisis of food security, it is clearly observed that the 

agricultural extension system should redefine its goals – the goals that are influenced by the change in the 

conditions of the agricultural sectors and the requirements of the extension receivers. As such, we need to find the 
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reasons for the inefficiency of the extension system functions and seek an approach to accomplish the new goals 

(Farrokhi & Sedighi, 2005). But, this cannot happen without precise recognition of the extension system functions 

to accomplish food security. Therefore, the present study aimed to identify the functions of the agricultural 

extension system to accomplish food security. The research findings, derived from the experts, show that the 

agricultural extension system has a multifunctional nature in its movement towards food security, implying the 

significance of this system in realizing food security and the roles that it can play. According to what was said, it 

can be concluded that the agricultural extension system should continuously seek understanding new states and 

changes so that it can ameliorate itself with respect to the external and internal conditions to improve its 

effectiveness in accomplishing food security. To this end, it should revise its functions and structure in order to deal 

with the challenges. In other words, the system requires a new phase – redefining and organizing of its functions 

and missions with a scientific approach and the participation of local and national communities – so that it can 

reassess its status and apply changes for the theoretical and practical organization of its functions towards food 

security. Thus, we conclude that food security can be accomplished by considering the functions of the extension 

system in seven dimensions – support, consultation-guidance, infrastructure-service, education, research, 

cooperation, and communication-information. Also, planning should be based on the specific conditions of each 

region and in accordance with the needs of the countries by exploiting modern scientific and technical 

achievements. This is called the development culture. These findings are consistent with Tabaraee and 

Hassannejad (2009). Also, it is observed that the experts emphasize the different dimensions of human resource 

education and development including the enhancement of operational knowledge and skills of producers in all 

production processes, the supply of technical consultation services to users to accomplish food security, 

empowerment of target group to consider food security, the leading of the food security studies towards applied 

research and providing the results to the target groups. So, it can be inferred that the most important factor 

underpinning the viability and success of the extension system in accomplishing food security is the empowerment 

of human resource to use their knowledge and information both in intra-organizational and extra-organizational 

aspects because the agricultural extension system of Iran uses different factors and elements for its functions 

including extension agents, extension workers, construction soldiers, farm supervisors, agriculture experts, and so 

on. So, the success of the extension programs mostly depends on the capabilities of the extension factors. This is 

in agreement with Ahmadpour et al. (2015) and Heidari et al. (2006).  
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