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Abstract 

 

Agricultural Extension Agents (AEAs) in Nigeria are saddled with the responsibility of helping farmers 

improve their knowledge and skill in agriculture thereby improving their livelihood opportunities. Based 

on this the study looked into the effectiveness of the agents in ensuring sustainable agricultural 

development. Specifically the study described the socio-economic characteristics of the AEAs, determined 

their levels of knowledge and skills in sustainable agricultural development activities and identified their 

training needs. Three states: Lagos, Oyo and Ondo states were randomly selected from the six in 

southwest Nigeria and all the AEAs in the Agricultural Development Projects in the selected states were 

sampled. Data were collected using a validated questionnaire. Data analysis was done using appropriate 

descriptive and inferential statistics. Results of the study revealed that males (68.1%) dominated 

extension service in southwest Nigeria. The mean age of the AEA was 39 years and the mean year of 

experience of the AEA was 10 years. AEAs highest mean score on knowledge in sustainable agricultural 

development activities was recorded in livestock manure management (x = 3.37) and the highest mean 

score in skill was recorded in farmers organization establishment (x = 2.98). Some of the training needs 

identified included participatory needs analysis and livestock manure management. The study concluded 

that many of the identified training needs are outside the pre-service training of the AEAs.  
 

Key words: agriculture, sustainable development, extension agents, human capital, training needs analysis  

 

INTRODUCTION  
 

The concept of sustainability is illustrated by 

three interconnected mutually inclusive 

themes or spheres of the environment, society 

and economics [17]. The balance of these 

three spheres informed the definition of 

sustainable development as the development 

that allows the present generation to satisfy 

their needs without jeopardizing the ability of 

coming generations to meet their own needs. 

[5] defined sustainable agriculture 

development as one that results into abundant 

food production without depleting natural 

resources or resulting in environmental 

pollution. It is agriculture that uses natural 

principles to develop sustainable crop and 

animal production systems.  

Furthermore, [17] submitted that sustainable 

agriculture development is that which is in 

line with the values of the society and one 

whose success cannot be separated from 

vibrant rural areas, good lives for farm 

families and food security for all.   

Ensuring sustainable agriculture development 

calls for practice and technology which are 

technically appropriate, economically viable, 

environmentally friendly and socially 

acceptable [10]. Indeed, no agriculture could 

be said to be sustainable if it is not capable of 

ensuring a significant family income and a 

wholesome livelihood [1].  

Sustainable agriculture development 

therefore, seeks to ensure that resources are 

used efficiently, renewable resources are 

replaced, and essential non-renewable 

resources are conserved. There is balance of 

inputs and outputs by minimizing resource 

costs and relying more on inputs derived from 
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the farm. This therefore depends not just on 

the motivations, skills, and knowledge of 

individual farmers, but on actions taken by 

organizations [6]. 

The goal of agricultural extension is to satisfy 

knowledge, skills and needs of all types of 

farmers in order to help them in running their 

farms efficiently and to become good citizens 

to improve their quality of life. Thus, the role 

of extension is very important to support 

sustainable agriculture which is moving from 

production to a wider set of sustainability. A 

key to sustainable agriculture development is 

the existence of sufficiently well trained 

personnel in all of the disciplines needed in 

the planning, development and management 

processes [23]. This means that the extension 

worker like a teacher needs to prepare and 

rehearse beforehand and teach well like a 

good teacher. The success of extension 

depends heavily upon selection of qualified 

and motivated personnel. But the basic 

problem of agricultural extension 

management is the lack of skillful field 

personnel needed to satisfy the requirements 

of sustainable agriculture. [4]. Training and 

continuous capacity development of extension 

agents will better position them to drive the 

needed institutional and community 

reorganization needed to ensure sustainable 

agriculture development and help the farmers 

with the adoption of the tenets of sustainable 

agriculture development.  

Extension agents are adults most of whom are 

starters, mid-level career people and people 

almost at the end of their career and are 

sourced from different specializations in 

agriculture and even some of them from non-

agriculture related specialization [3]. To keep 

updating the competencies: knowledge, skills 

and abilities of these people in recent 

development issues across the globe like 

sustainable agriculture development, training 

as a tool already established in improving 

human capital is encouraged. 

Training that is not geared towards the exact 

needs of the trainees is bound to fail. This is 

because the possibility of addressing what is 

needed to improve performance is almost zero 

and it cannot be said to command adequate 

clientele participation since adults are self-

directed in learning and only learn for 

immediate application and not for future 

application as children.  

Theoretical framework for human capital 

development and training needs analysis 

[26] defined human capital as an important 

ingredient in improving a firm assets and 

workers to improve production as well as 

maintain competitive advantage. Human 

capital implies processes that have to do with 

capacity development activities in and outside 

work environment that is targeted at 

improving what employees know and can do 

as well as improves his/her values to ensure 

satisfaction and performance and also by 

extension improves the performance of the 

firm [19]. According to [24] human capital is 

significant for improving the skill, and 

knowledge and competencies of the 

employees. [22] defined human capital as ñthe 

knowledge, skills, competencies, attributes 

embodied in individuals that facilitate the 

creation of personal, social and economic 

well-beingò. Human capital concentrates on 

the economic behaviour of individuals 

especially in the way their embodiment of 

knowledge and skills empowers them to 

improve their productivity and their income 

and by so doing increase the efficiency and 

the wealth of the societies they live in [25]. 

Considering these definitions of human 

capital, it could be deduced that the focus of 

human capital is the knowledge or 

information, expertise and skills an employee 

possesses through the investment of education 

and training. Human capital to extension 

agents specifically will include knowledge 

and requisite skills and positive attitude 

needed in managing extension service systems 

as well as those required in reaching various 

clienteles in the field of agriculture and rural 

development for optimum production and 

improved livability. This implies that the 

productivity and effectiveness of each 

extension agent is a function of the 

accumulated human capital over the years 

foundationally during the pre-service training 

in colleges and universities and continuously 

through the various in-service and on the job 

training programmes. This is as a result of 

changing paradigm of development work and 
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improvement and update in technologies over 

the years.  This explains the reasons why 

extension organization cannot afford to fold 

their arms as far as human capital 

development is concerned because extension 

agentsô performance will not improve by 

itself, performance, once deteriorated 

becomes increasingly difficult to improve and 

performance will only stay improved if there 

is continuing support from the performance 

improvement system [27]. [7] dichotomized 

between the two types of human capital: the 

general-purpose human capital and the firm-

specific human capital. According to the 

author, the general-purpose human capital 

consists of knowledge acquired through 

education and training in valuable areas to a 

wide spectrum of firms such as general skills 

in writing, communication and team work. 

Firm-specific human capital takes care of 

expertise gotten through education and 

training in areas specific to certain industry.  

Whatever the angle human capital is 

considered, education and training are its most 

vital investment although it is not built within 

the walls of formal educational institutions 

and frameworks alone. In the light of recent 

happenings across the globe in agriculture and 

rural development, agricultural extension 

agents desire new set of skills or 

competencies to be more efficient in ensuring 

agricultural and rural development 

considering various complications like climate 

change, environmental degradation, gender 

issues, hidden hunger and so forth. These 

competencies are the abilities, skills and 

knowledge ï the behavioural dimensions that 

will differentiate between effective and 

ineffective performance of task [20] and [14]. 

Human capital focuses on two main areas 

which are the individual and the organization.  

[12] established four important components of 

human capital. These are (i) enhancement of 

individual skills (ii) the development of 

organizational capacities (iii) adaptability and 

flexibility and (iv) individual employability.  

These four components critically considered 

reveal that the focus of human capital is both 

organizational and individual development 

and value addition.  Looking from the angle 

of individual improvement and development, 

[11] opined that human capital is important to 

give the individual a competitive edge while 

from the organization side, the firm gains 

advantage over others by possessing crucial 

resources that cannot be duplicated by their 

competitors.  This implies that as individual 

competitive advantage increases, the 

competitive advantage of the firms they work 

also improves. This means that there is a 

direct relationship ceteris paribus between the 

development of the competitive advantage of 

the employees and the overall competitive 

advantage of their firms within a specific 

industry. As the discourse on human capital 

continues, firms develop motivations to 

improve its management towards reducing 

risks and increasing productive potentials. 

This supposes employees skill development in 

other to become competitive in their 

organizations [19].  

Over time, the theory of human capital has 

evolved rapidly. Greater emphasis has now 

been placed on training related areas. This has 

a deeper relationship to the individual worker 

in that it sharpens their productivity. 

Therefore, training is crucial to human capital 

investment. Training itself as an intervention 

programme is not floating. Since adults are 

concerned and they do not learn as children do 

[18], training must have a direct relevance 

with what they do and it must promise 

immediate improvement if it will command 

their attention. If training programme will 

therefore be relevant to the need of the 

employees and the organization, it must be 

based on adequate training needs analysis that 

had revealed the various performance gaps 

[28].  

In the light of this study, it implies that to 

improve the human capital of the agricultural 

extension agents in southwest Nigeria with a 

view to raising their individual performance 

and the entire productivity of extension 

service within the Agricultural Development 

Programme, training could be considered an 

important mechanism. In fact, workforce low 

competitiveness has been attributed to training 

[19]. Furthermore, this proposed training 

cannot achieve the desired result without 

appropriate training needs analysis using 

adequate models. Therefore, to improve the 
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competencies (the human capital) of the 

agricultural extension agent in sustainable 

agriculture, training programme based on 

adequate training needs analysis is desired. 

The study therefore, aimed to answer the 

following questions. What is the level of 

knowledge of agricultural extension agents in 

southwest geopolitical zone of Nigeria? How 

competent are the agricultural extension 

agents in ensuring sustainable agriculture 

development in southwest geopolitical zone of 

Nigeria? What specific areas of sustainable 

agriculture development do they require 

training on?  

Objectives of the study 

The specific objectives of the study were to:  

1. describe the socio-economic characteristics 

of the agricultural extension agents in 

southwest geopolitical zone of Nigeria; 

2. determine the knowledge and competence 

levels of agricultural extension agents in  

southwest, Nigeria in sustainable agriculture 

development; and 

3. identify the training needs of agricultural 

extension agents in sustainable agriculture 

development. 

 

MATERIALS AND METHODS  

 

Southwest geopolitical zone of Nigeria is 

made up of 6 States which are Lagos, Ogun, 

Oyo, Osun, Ogun and Ekiti States. Lagos, 

Oyo and Ondo states were randomly selected 

for the study. All the extension agents with the 

Agricultural Development Programe (ADP) in 

the three states were reached using structured 

questionnaire duly validated and pre-tested. 

The information collected ranged from socio-

demographic characteristics, level of 

knowledge and competence in sustainable 

agricultural development. The sustainable 

agriculture development model used for the 

study consisted of eighteen items generated by 

the researcher from desk study. Many of the 

socio-demographic variables were measured 

by their actual numbers while level of 

knowledge and competence were measured on 

a 5 point Likert type scale of 1 to 5 and 

categorized according to [3] and [2] as 1 - 

1.49 (No knowledge/Not able), 1.5 ï 2.49 

(Little knowledge/Little ability), 2.5 ï 3.49 

(Moderate knowledge/Somewhat able), 3.5 ï 

4.49 (High knowledge/Able) and 4.5 -5 (Very 

high knowledge/Very able). In all 382 copies 

of the questionnaire were returned after four 

weeks. Data collected were summarized using 

descriptive statistics. Borich model of needs 

analysis was used to identify the training 

needs of the extension agents [8].  

Borich model of needs assessment involves 

four steps which are listing competencies; 

surveying in-service employees (clientele 

group); ranking competencies, and comparing 

high priority competencies with training 

programme content. Applying this model to 

prioritize the needs of a group of employees, a 

discrepancy score will be calculated for each 

employee for each issue raised by subtracting 

the competency score from the knowledge 

score. A weighted score will then be 

calculated by multiplying the discrepancy 

score by the mean knowledge rating for each 

issue raised. A mean weighted discrepancy 

score (MWDS) will be calculated by taking 

the sum of the weighted discrepancy scores 

and dividing by the number of complete 

participant responses for the issue. The 

individual and groupings of professional 

competencies will then be ranked from lowest 

to highest using the computed mean weighted 

discrepancy score [13][9]. For this study, a 

Borich calculator [21] was used to avoid 

errors due to manual computation of large 

data set. 

 

RESULTS AND DISCUSSIONS 

 

Selected socio-economic characteristics of 

agricultural extension agents in the study 

area 

Results in Table 1 shows that males (68.1%) 

dominated agricultural extension agents 

(AEA) in southwest geopolitical zone of 

Nigeria. This result corroborated the findings 

of [16] who reported that male dominated 

extension service delivery in Osun State. 

Also, Table 1 shows that the mean age of AEA 

in the zone is 39 years. Large proportions 

(83.0%) of the AEAs were between the ages 

45 years and below. Table 1 also shows that 

majority (83.8%) of the AEAs were married. 

Result in Table 1 also indicates that majority 
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(73.0%) of the AEA had Bachelor of Science 

or Higher National Diploma degrees with 16.2 

per cent having Master of Science. The study 

presents an interesting result as almost all the 

AEAs (96.6%) read agricultural related 

courses such as agronomy, agricultural 

extension, agricultural economics, and animal 

science with only 3.4 per cent that read non-

agricultural related courses. 

 
Table 1. Selected socio-economic characteristics of the 

agricultural extension agents 
Variables Frequency  Percentage 

Gender of agents 

Male 260 68.1 

Female 122 31.9 

Age of agents in years 

< 25 years 5 1.3 

26-35 years 111 29.1 

36-45 years 201 52.6 

46-55 years 64 16.8 

56 years + 1 0.3 

Mari tal status of agents 

Single 58 15.2 

Married 320 83.8 

Widowed 2 0.5 

Divorced 2 0.5 

Specialization of agents 

Crop science 121 31.7 

Animal science 51 13.4 

Soil science 26 6.8 

Agricultural Economics 62 16.2 

Agricultural Extension 91 23.8 

Home Economics 11 2.9 

Agricultural Engineering 3 0.8 

Non-agricultural related 

specialization 

17 4.4 

Level of education of agents 

Secondary school education 12 3.1 

Ordinary National Diploma 18 4.7 

National Certificate of Education 9 2.4 

Bachelor of Science/Higher National 
Diploma 

279 73.0 

Master of Science 62 16.2 

Doctor of Philosophy 2 0.5 

Professional cadre of agents 

Village Extension Agent 269 70.4 

Block Extension Agent 56 14.7 

Zonal Extension Agent 13 3.4 

Subject Matter Specialist 29 7.6 

Block Women in Agriculture 15 3.9 

Source: Field Survey, 2016 

 

Table 1 reveals that majority (70.4%) of the 

AEA in Southwest geopolitical zone of 

Nigeria are Village Extension Agent while 

others were Block Extension Agents,  Subject 

Matter Specialist, Block Women in 

Agriculture and Zonal Extension Officer. 

Table 2 shows that more than half (55.2%) of 

AEA in the zone had been in service for about 

10years while 37.2 per cent had been in 

service for 11-20 years. The mean year of 

service of AEA in the zone is 10 years. 

However, it was interesting to indicate that the 

mean year of service of AEA in Lagos state is 

12 years. On average income, about 46.6 per 

cent of AEA in the zone made between 40, 

001 - 80, 000 monthly.  

The mean of monthly income of AEA in the 

zone was 60, 274 while for the 3 states was 

Oyo ( 67, 552), Lagos ( 76, 509) and Ondo 

( 69, 117) respectively. Average number of 

farm families covered by AEA in the zone was 

485. Average for the states was Oyo (440), 

Lagos (958) and Ondo (381) respectively. 

Considering the World Bank standard of one 

agent to 800 farmers, this finding portrays 

AEA/farmer ratio as adequate.  

However, this findings deviates sharply from 

that of [15] who reported AEA/farmer ratio of 

1:800 and 1:1612 for Oyo and Lagos state in 

2012 and 1:1480 for Ondo state in 2011.  

Result in Table 2 reveals that many (68.6%) of 

AEAs in Southwest geopolitical zone of 

Nigeria had Subject Matter Specialists as their 

source of information on agricultural issues 

with 41.8 per cent having  radio, academic 

journal and agricultural books as their sources 

of information on agricultural issues 

respectively. 

This finding reveals that AEAs utilize various 

sources for accessing information on 

agriculture. This will help them to be 

informed on current happenings and changes 

in agriculture across the globe. 

Perceived level of knowledge on sustainable 

agriculture development activities 

Result in Table 3 shows the perceived level of 

knowledge of agricultural extension agents in 

sustainable agricultural development 

activities. Results in Table 3 shows that the 

AEAs have moderate knowledge in thirteen of 

the 18 items listed on sustainable agricultural 

development activities.   

The mean scores are below 3.00 in 7 of the 

listed items used to conceptualize sustainable 

agriculture development activities.   
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Table 2. Selected socio-economic characteristics of respondents 
  VARIABLES  FREQUENCY  PERCENTAGE  CENTRAL TENDENCY  

Information sources on agricultural extension: 

Internet 
Colleagues 

Bulletin/Newsletter 

Radio 
Television 

Text messages 

Subject Matter Specialist 
Journals 

Books  

 

 
79 

44 

49 
51 

30 

25 
262 

41 

36 

 

 
20.7 

11.5 

12.8 
13.4 

7.9 

6.5 
68.6 

10.7 

9.4 

 

Number of farm families covered: 

< 250 

251 - 500 
501 - 750 

751 - 1000 

1001 - 1250 
1251+ 

 

148 

23 
17 

142 

31 
21 

 

 

38.7                

6.0 
4.5 

37.2 

8.1 
5.5 

Means: 

Oyo = 470 + 54 

Lagos = 658 + 88 
Ondo = 441 + 73 

SW = 485 + 75 

Length of service: 

< 10 years 

11 ï 20 years 

21 ï 30 years  
31 years +  

 
211 

142 

27 
2 

 
55.5                             

37.2 

7.1 
40.5 

Means: 
Oyo = 18.5+ 2.40 

Lagos = 12.08+ 3.37 

Ondo = 11.27 + 2.31 
SW = 10.34 + 2.09 

Average monthly income: 

< 40, 000 
40, 001 ï 80, 000 

80, 001 + 

 

115 
178 

89 

 

30.1 
46.6 

23.3 

 

Means: 

Oyo = 67, 552Ñ14, 218 

Lagos = 76, 509Ñ15,682  

Ondo = 69, 117Ñ21, 503 
SW   = 60, 274Ñ23, 747 

Source: Field Survey, 2016. 
 
Table 3. Perceived level of Knowledge of extension agents in issues in sustainable agricultural development 
Issues in sustainable agricultural development  

 

OYO ADP LAGOS ADP ONDO ADP SOUTHWEST 

ADP 

Participatory technology development 
Integrated crop management 

Agricultural waste management 

Gender analysis 
Livestock manure management 

Integrated pest management 
Low external input utilization 

Water conservation 

Participatory monitoring and evaluation 
Soil erosion 

Organic farming 

Integrated weed management 

Composting 

Farmers organization establishment 

No tillage 
Participatory needs analysis 

Agroforestry 

Children involvement in programme planning & 
implementation 

2.43 
2.54 

2.62 

2.33 
3.21 

3.19 
2.88 

2.86 

2.94 
3.15 

2.42 

2.91 

3.16 

2.95 

2.83 
2.44 

3.03 

2.38 

2.46 
2.77 

2.78 

2.30 
3.67 

3.18 
2.89 

3.05 

3.53 
3.27 

2.43 

3.42 

3.14 

3.30 

3.18 
2.53 

2.93 

2.21 

2.41 
2.62 

2.68 

2.22 
3.23 

3.27 
3.27 

3.23 

3.27 
2.51 

3.22 

3.14 

3.22 

3.17 

3.15 
2.51 

3.16 

2.29 

2.43 
2.64 

2.69 

2.28 
3.37 

3.21 
3.01 

3.05 

3.25 
2.45 

3.26 

3.16 

3.17 

3.14 

3.05 
2.49 

3.04 

2.29 

Source: Field Survey, 2016 
 

The highest mean score was recorded in the 

livestock manure management (x = 3.37) 

followed by the mean score of the item 

participatory monitoring and evaluation (x = 

3.25).  The least mean score was recorded in 

the item children involvement in programme 

planning and implementation (x =2.29).  This 

reveals that in respect of sustainable 

agriculture development activities, AEAs in 

the region are deficient in their knowledge on 

almost half of the items listed. Analysis of 

Variance (ANOVA) result in Table 4 reveals 

that a significant difference exists in the 

knowledge of the AEAs on sustainable 

agriculture development activities across the 

states.  

Furthermore, Post Hoc test in Table 5 shows 

that there is no significant  

difference in the knowledge of AEAs on 

sustainable agricultural development activities 
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between Lagos and Ondo states but a 

significant difference exists between the 

knowledge AEAs in sustainable agricultural 

development activities in Oyo state and Lagos 

states. 

 

 
Table 4. Result of Analysis of Variance Test 

       Sum of 

Squares     Df Mean Square       F         Sig. 

SADAKtotal    Between 

Groups 
2190.361 2 1095.180 3.041 .049 

   Within 

Groups 
136491.139 379 360.135   

   Total 138681.500 381    

SADAStotal    Between 

Groups 
6555.317 2 3277.659 6.608 .002 

   Within 

Groups 
187977.680 379 495.983   

   Total 194532.997 381    

SADAKtotal = sustainable agricultural development activities knowledge total score 

SADAStotal = sustainable agricultural development activities skill total score 

Significant at 0.05 level 

Source: Field Survey, 2016 
 
Table 5. Result of Post Hoc Test 

     Dependent Variable    (I) State ADP                  (J) State ADP Mean Difference (I-J) 

Std. 

Error Sig. 

95% Confidence Interval 

Lower Bound 

Upper 

Bound 

  SADAK 

total 

            LSD 

 

 
 

  

        OYO ADP                  LAGOS ADP -5.76954* 2.34197 .014 -10.3744 -1.1647 

                  ONDO ADP -2.85287 2.35834 .227 -7.4899 1.7842 

   LAGOS ADP                      OYO ADP 5.76954* 2.34197 .014 1.1647 10.3744 

                  ONDO ADP 2.91667 2.46560 .238 -1.9313 7.7646 

     ONDO ADP                      OYO ADP 2.85287 2.35834 .227 -1.7842 7.4899 

                 LAGOS ADP 
-2.91667 2.46560 .238 -7.7646 1.9313 

 SADAS 

 Total 

           LSD         OYO ADP                  LAGOS ADP 4.06580 2.74841 .140 -1.3382 9.4699 

                  ONDO ADP -6.36817* 2.76763 .022 -11.8100 -.9263 

   LAGOS ADP                   OYO ADP -4.06580 2.74841 .140 -9.4699 1.3382 

                  ONDO ADP -10.43397* 2.89350 .000 -16.1233 -4.7446 

     ONDO ADP                      OYO ADP 6.36817* 2.76763 .022 .9263 11.8100 

                 LAGOS ADP 10.43397* 2.89350 .000 4.7446 16.1233 

SADAKtotal = sustainable agricultural development activities knowledge total score 

SADAStotal = sustainable agricultural development activities skill total score 

Significant at 0.05 level 

Source: Field Survey, 2016. 

 

Perceived level of competence (skill) on 

sustainable agricultural development 

activities 

Similar to knowledge score, Table 6 shows 

that the AEAsô competence was also 

moderate.  From the results in Table 6, all the 

mean scores were below 3.00 which x-rayed 

the position of extension agents in 

southwestern Nigeria in ensuring the desired 

sustainable agriculture development. The 

highest mean score was recorded in farmersô 

organization establishment (x = 2.98) and 

lowest in children involvement in agricultural 

programme planning and implementation (x = 

2.39). Generally, the findings of the study 

revealed that extension agents in southwestern 

Nigeria displayed inadequate skills in all the 

items listed in the study. This is an indication 

to what the extension agents in southwestern 

Nigeria are capable of doing in ensuring 

sustainable agriculture development. Result in 

Table 4 shows a significant difference in the 

skill level of the AEAs in sustainable 

agricultural development activities across the 

three states. Furthermore, the result of Post 

Hoc test in Table 5 reveals that no significant 

difference exists between the skill level of 

AEAs in sustainable agricultural development 

activities in Oyo and Lagos states but a 

significant difference exists between the skill 
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level of AEAs in sustainable agricultural development in Ondo and the other two states. 

 
Table 6. Perceived level of Competence of extension agents in issues in sustainable agricultural development 

Issues in sustainable agricultural development OYO  

ADP 

LAGOS  

ADP 

ONDO  

ADP 

SOUTHWEST  

ADP 
Participatory technology development  

Integrated crop management 
Agricultural waste management 

Gender analysis 

Livestock manure management 
Integrated pest management 

Low external input utilization 

Water conservation 
Participatory monitoring and evaluation 

Soil erosion 

Organic farming 
Integrated weed management 

Composting 

Farmers organization establishment 
No tillage 

Participatory needs analysis 
Agroforestry 

Children involvement in programme planning & 

implementation 

2.53 

2.93 
2.77 

2.54 

2.76 
2.98 

2.63 

2.88 
2.88 

2.77 

2.74 
2.94 

2.87 

2.97 
2.84 

2.43 
2.95 

2.42 

2.45 

2.50 
2.53 

2.29 

2.65 
2.53 

2.59 

2.33 
2.83 

2.63 

2.82 
2.74 

2.83 

2.79 
2.69 

2.37 
2.48 

2.23 

2.64 

3.11 
2.81 

2.75 

2.83 
3.23 

3.14 

3.11 
3.19 

3.14 

2.98 
3.16 

3.21 

3.17 
3.16 

2.53 
3.20 

2.53 

2.54 

2.85 
2.70 

2.53 

2.75 
2.91 

2.91 

2.77 
2.97 

2.85 

2.85 
2.95 

2.97 

2.98 
2.90 

2.44 
2.88 

2.39 

Source: Field Survey, 2016. 

 

Mean weighted discrepancy scores 

(MWDS) of competencies in sustainable 

agriculture development 

Results in Table 7 shows the Mean Weighted 

Discrepancy Score (MWDS) for the items 

listed on sustainable agriculture development 

activities which are the areas of training needs 

of the AEAs. Eight of the items had MWDS 

higher than 1. The items were participatory 

needs analysis (1.47), gender analysis (1.43), 

livestock manure management (1.39), children 

involvement in planning and implementation 

of agricultural programme (1.38) agricultural 

waste management (1.25), participatory 

technology development (1.12), and 

integrated crop management (1.11) and soil 

erosion (1.08). Many of these identified 

training needs were outside the curricula of 

both undergraduate and postgraduate 

programmes in many of the universities in 

Nigeria and as such agents were not exposed 

to knowledge and expertise in these areas 

during their pre-service training. The main 

thrust of sustainable agriculture development 

in line with the general thrust of sustainable 

development is producing abundant food 

without depleting the earthôs resources or 

polluting the environment. Therefore, training 

AEAs on sustainable agriculture development 

activities like agricultural waste management 

and soil erosion management will help them 

play good part in ensuring the health of the 

rural environment in line with the focus of 

sustainable development. Furthermore, if 

agricultural production is to be sustainable, 

then local people must be involved in all the 

stages of planning, implementation, and 

evaluation of agricultural programme.  
 

Table 7. Mean weighted discrepancy score of issues in 

sustainable agricultural development 

Issues in sustainable agricultural development MWDS 

Participatory technology development 1.12 

Integrated crop management 1.11 

Agricultural waste management 1.25 

Gender analysis 1.43 

Livestock manure management 1.39 

Integrated pests management 0.88 

Low external input utilization 0.44 

Water conservation 0.55 

Participatory monitoring and evaluation 0.69 

Soil erosion 1.08 

Organic farming 0.82 

Integrated weed management 0.65 

Composting 0.64 

Farmers organization establishment 0.48 

No tillage 0.47 

Participatory needs analysis 1.47 

Agroforestry 0.56 

Children involvement in programme planning 

and implementation 1.38 

Source: Field Survey, 2016 

 

This is ethical and will definitely empower the 

rural people. Children especially must be 

included in any way possible to paint a picture 

in their minds that will encourage them to be 

involved in growing crops and raising animals 

for food and raw materials production. Also, 
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gender issues must be tackled to provide level 

ground for both male and female to achieve 

their full potentials as regard farming 

especially in the rural areas. Therefore, 

training AEAs on managing these 

competencies is germane to the success of 

their work and by extension to sustainable 

agricultural development in general. 

  

CONCLUSIONS 

 

The findings of the study establish that many 

AEAs in southwest Nigeria lacked knowledge 

and competence in many sustainable 

agricultural development activities which 

were not part of their pre-service training. 

Furthermore, the findings of the study reveal 

that a significant difference exist between the 

knowledge of AEAs on sustainable 

agricultural development between Oyo and 

Lagos states and a significant difference exist 

between the skill of AEAs on sustainable 

agricultural development activities between 

Ondo and the other two states. Therefore, the 

following recommendations were made. 

There is need for constant training needs 

assessment of AEAs after recruitment to bring 

them up to date with current developmental 

issues across the globe. Regular on ï the ï job 

training should be carried out for the AEAs to 

keep them informed and updated on recent 

developmental and environmental issues like 

sustainable agricultural development 

activities. Anytime capacity development 

programme is being planned for AEAs in 

southwest Nigeria, the peculiarity of each 

state should be considered in programme 

design and implementation. 
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Abstract 

 

This study assessed rural youthôs adoption of cassava production technologies in Southwestern, Nigeria and 

determined the extent of usage of the technologies among them. A multistage sampling procedure was used to select 

135 respondents. A well structured interview schedule was used to elicit information from the respondents. The data 

collected were analyzed using descriptive and inferential statistics. The results showed that the average age of rural 

youths that were engaging in cassava production in the study area was 29 Ñ 2.6 years with average farm size of  2.5 

Ñ 0.3 hectares. Also, household size (r = 0.249; P Ò 0.01) and extent of usage of the technologies (r = 0.363, p Ò 

0.01) shows significant relationship with level of adoption of the technologies at 0.01 while age (r = 0.097; P Ò 

0.05) and years of former education (r = 0.181; P Ò 0.05) were significant at 0.05. It was concluded that the extent 

of usage of the technologies in the communities affect the rate of adoption positively and this might enhance the 

positive perception of youths on cassava production thereby ensure food security in the study area. 

 

Key words: assessment, rural youths, Cassava production technologies, food security  

 

INTRODUCTION  
 

In Nigeria, agricultural production is still 

carried out using physical strength, which 

declines with age. This has therefore been 

observed as one of the major constraints to 

agricultural production in Nigeria [10]. 

Though youths have desirable qualities that 

can promote agriculture, most of them have 

strong apathy toward it [2][4]. The 

development of the agricultural sector of the 

Nigerian economy therefore depends on the 

young people, more especially the rural 

youths. This is because a larger population of 

youths represents the link between the present  

and  the  future  as  well  as  a  reservoir  of  

labour [10]. 

There are challenges faced by rural youth in 

participating in agricultural production. Some 

of these challenges are: strong beliefs in 

traditions and customs that are often in 

conflict with development and change 

concern; low education level, lack of relevant 

information, limited job opportunity, limited 

financial support available for rural youth and 

low management capabilities of youth leaders 

in the rural areas [12]. 

Cassava (manihot spp) is one of the most 

popular root crops grown in West Africa 

especially in Nigeria. Cassava is a major 

staple food in Nigeria. In 2004, the estimated 

cassava output from Nigeria was 

approximately 34 million tones. This 

production performance had rated Nigeria as 

the largest cultivator of cassava in the world 

[9]. In 2002, cassava suddenly gained 

prominence in Nigeria following the 

pronouncement of the presidential initiatives 

on the crops. This initiative was aimed at 

using cassava production as engine of growth 

in Nigeria. In 2011, the federal government 

came up with a programme tagged 

Agricultural Transformation Agenda (ATA) 

which focus in enhancing the role of 

agriculture as an engine of inclusive growth 

leading to rural employment, wealth creation, 

and diversification of the economy. 

The initiative focus on ten major agricultural 

products value chain which includes: cassava, 

rice, maize, soybeans, cotton, tomato, fishery, 

mailto:tundeyjoy@yahoo.com
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oil palm, poultry and fruit. [16] reported that 

despite the ongoing  cassava  revolution  in  

Nigeria  and  the  high level of awareness of 

associated technologies, lower  levels of  

cassava  technologies  usage are still 

predominates. Cassava has being a versatile 

staple food for the people in south western 

region of Nigeria  for a long time in which the 

adults and youths participate actively in the 

production, but the use of the improved 

technologies have not been maximized to 

make cassava always available for the people 

and also to export. Social systems theory is 

adopted for this study. The study was laid on 

social system theory of corporate actors, 

which look into the way social life is 

organised and, sometimes, transformed ([6], 

[7] and [11]). It questions the everyday 

assumptions which sharpen individual lives 

and reflects in a systematic manner on such 

issues as the division of power, nature of 

identity, forms of agency and rationality; and 

human experiences as pre-modern, modern or 

post-modern subjects. It serves as a field of 

critical inquiry which is interdisciplinary in 

character, and addresses the various social and 

human sciences on adoption of Cassava 

production technologies in the study area. The 

foregoing arouse the quest to assess rural 

youths adoption of cassava production 

technologies by identify and determine the 

awareness of cassava production technologies 

available to the youths and determines the 

level of adoption of these technologies among 

these youth. The null hypothesis tested was 

that there is no significant relationship 

between the adoption of cassava production 

technologies and rural youth personal 

characteristics. 

 

MATERIALS AND METHODS  

 

The study was conducted in Southwest, 

Nigeria. A multistage sampling procedure was 

adopted for the study. In the first stage, two 

states were purposively selected in southwest, 

Nigeria which were Osun (It lies between 

longitude 6 Ü51ôN and 8 Ü10ôN on the North-

South pole and latitudes 4 Ü 05ôE and 5Ü02ôE 

on the East - West pole with estimated 

population of 4,137,627 [8] estimation)and 

Oyo (It lies in the coordinate of 8Ü00ôN 

4Ü00ôE with estimated population of 

6,617,720 ([8] estimation) states due to high 

level of cassava production and access to 

cassava production technology in the areas. In 

the second stage, purposive sampling 

technique was used to select two local 

governments each from the  states selected 

which are Ibarapa central (Igbo-Ora) and 

Ibarapa East (Eruwa) Local Government 

Areas (LGAs) in Oyo state; and Ife North 

(Ipetumodu) and Ede South (Oke Ireesi) 

LGAs in Osun State. In the third stage, 

proportionate sampling technique was used to 

randomly select five; four, six and four 

communities from the selected LGAs 

respectively representing 20 percent of the 

rural communities in them, in all 19 

communities were selected. In the fourth 

stage, Snow ball sampling technique was used 

to select about 7 rural youths in each 

community selected to make a total of 135 

respondents. Validated structured interview 

schedule was used to elicit information from 

the respondents 

 

RESULTS AND DISCUSSIONS 

 

Demographic characteristics of youths 

Results in Table 1 shows that the average age 

of the respondents was 29.13Ñ4.86 years, 

majority (67.4%) were male, majority (95.8%) 

were single, their average years of former 

education was 11.9Ñ3.15 years and their 

average farm size was 2.5Ñ 0.98 hectares with 

average income of about N191,444.44 Ñ 

88,656.78 per month.  

This finding reveals that they are still in their 

active age based on the ]15] categorization of 

youth and Torimiro [13] which defined youth 

as a group of people that are found within the 

age group of 13 to 30 years of age.  

Also, [14] asserted that farming occupation in 

rural areas is dominated by male gender as a 

mean of livelihood.  

Their low income might be connected with 

their low involvement in Cassava production 

because the uses of the improved technologies 

have not been maximized to make cassava 

always available for the people and also to 

export. 
 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

23 

Table 1. Showing the Socio-economic Characteristics of the respondents 

Variables Frequency  Percentage  Mean  Std. Dev 

Age  

15 - 19 

20 - 24 

25 - 29 

30 - 35 

Total 

 

10 

37 

80 

135 

 

5.9 

7.4 

27. 4 

59.3 

100.0 

 

 

29.13 

 

 

Ñ4.86 

Sex 

Male                                         

Female                 

 

91 

44 

 

67.4 

32.6 

  

Marital Status             

Single                                      

Married 

Divorce 

Total 

 

115 

5 

- 

135 

 

95.8 

4.2 

- 

100 

  

Years of Formal 

education 

0 

1 - 6 

7 - 12 

13+ 

Total 

 

 

1 

20 

74 

40 

135 

 

 

0.7 

14.8 

54.8 

29.7 

100 

 

 

 

 

 

11.9 

 

 

 

 

 

Ñ3.15 

Average stipend per 

month 

<216,000 

216,000 - 431,999 

432,000 - 647,999 

864,000+ 

Total 

 

 

93 

36 

5 

1 

135 

 

 

68.9 

26.7 

3.7 

0.7 

100 

 

 

 

N19,144.44 

 

 

 

Ñ N 8,656.78 

 

Farm size (in 

hectares) 

1 - 2.99 

3 - 6 

Total 

 

 

83 

52 

135 

 

 

61.5 

38.5 

100 

 

 

 

2.5 

 

 

 

Ñ 0.98 

Source: Field Survey, 2015. 

 

Awareness and adoption of cassava 

production technologies 

Table 2 shows the awareness and adoption of 

the cassava production technologies that 

available to the rural youth in the study areas 

among which were improved varieties of 

cassava (such as TMS 30572, TMS 4 (2)1425, 

TMS 50395, TMS 63397), use of tractor, use 

of herbicide for weeding, plant population 

density of 10,000 plants/ha to mention a few.  
 

Table 2. Awareness and adoption of cassava production technologies by rural youth 

Technologies Awareness Adoption 

 

Improved cassava varieties that are low in HCN level and 

resistance to diseases 

Use of tractor 

 

89(65.9) 

 

64(47.4) 

 

75(55.6) 

 

55(40.7) 

Use of herbicides 

Plant population density of 10,000 plants/ha 

Use of appropriate length of cutting per stand 

Appropriate spacing of 1m by 1m 

Early weeding at least twice in 30 days 

Fertilizer dose (NPK 15:15:15) 

Intercropping of cassava with maize/cowpea 

Supplying of missing stand 

Use of pesticides 

Timely harvesting 

84(62.2) 

65(48.1) 

66(48.9) 

59(43.7) 

74(54.8) 

76(56.3) 

82(60.7) 

71(52.6) 

77(57) 

98(72.6) 

58(43) 

51(37.8) 

57(42.2) 

54(40) 

60(44.4) 

65(48.1) 

74(54.8) 

65(48.1) 

55(40.7) 

79(58.5) 

Figures in parenthesis represent percentage. 

Source: Field survey, 2015 
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Further analysis shows that 65.9 percent of 

the respondents were aware of the availability 

of improved cassava varieties while 55.6 

percent adopted it and 62.2 percent of the 

respondents were aware of use of tractor for 

land preparation while 43 percent of them 

adopted it among others. This is in agreement 

with findings of [5] that more than average of 

the youth who are involved in agricultural 

production in the study areas were aware of 

the availability of improved varieties of 

agricultural planting materials but fairly 

number of them adopted it. 

Extent of usage of the cassava production 

technologies available to the rural youth 

The results in Table 3 show ranked means of 

usage of these technologies to see the order of 

their usage. The result shows that improved 

cassava varieties are the technologies used 

mostly (2.51Ñ0.76) by the respondents, 

followed by intercropping (2.34Ñ0.83) and 

supplying missing stands (2.27Ñ0.77) among 

others. 
 

Table 3. Extent of usage of the cassava production technologies available to the rural youth 

Technologies Extent of usage 

Mean 

 

Std Dev. 

 

Rank 

 

Improved cassava varieties that are low in HCN level 

and resistance to diseases 

Use of tractor 

 

 

2.51 

2.24 

 

 

0.76 

0.73 

 

 

1st 

4th 

Use of herbicides 

Plant population density of 10,000 plants/ha 

Use of appropriate length of cutting/ stand 

Appropriate spacing of 1m by 1m 

Early weeding at least twice in 30 days 

Fertilizer dose (NPK 15:15:15) 

Intercropping of cassava with maize/cowpea 

Supplying of missing stand 

Use of pesticides 

Timely harvesting 

2.22 

1.96 

2.00 

1.94 

2.01 

2.16 

2.34 

2.27 

1.90 

2.18 

0.84 

0.83 

0.78 

0.92 

0.91 

0.87 

0.83 

0.77 

0.74 

0.88 

5th 

10th 

9th 

11th 

8th 

7th 

2nd 

3rd 

12th 

6th 

Source: Field survey, 2015. 
 

Hypothesis testing 

In order to establish relationship between the 

demographic characteristics of the 

respondents and their level of adoption of 

Cassava production technologies, data were 

subjected to correlation È and chi-square (X2) 

analyses. Results in Table 3 shows that there 

was significant relationship with level of 

adoption of the technologies and household 

size (r = 0.249; P Ò 0.01), extent of usage of 

the technologies (r = 0.363; P Ò 0.01) at 0.01 

while age (r = 0.097; P Ò 0.05) and years of 

former education (r = 0.181; P Ò 0.05) were 

significant at 0.05. 
 

Table 3.  Result of Pearsonôs correlation analysis showing relationship between socio-economic characteristics of 

the rural youth, extent of usage and adoption of cassava production technologies 

Variables Correlation coefficient 

           (r) 

P-value 

 

Decision 

Age in years 0.097*  0.706 S 

Household size 0.249**  0.004 S 

Years of residence 0.511 0.196 NS 

Farm size  0.034 0.701 NS 

Income in farming per year 0.034 0.127 NS 

Years of formal education 

Extent of usage 

0.181*  

 

0.363**  

0.036 

 

0.010 

S 

 

S 

*Correlation is significant at the 0.05 level (2-tailed)  

** Correlation is significant at the 0.01 level (2-tailed) 

S= Significant 

NS= Not significant 

Source: Field survey, 2015. 
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Also, the results in Table 4 reveal that marital 

status (ɢ2=1.802 PÒ 0.05) had positive and 

significant associated to the level of adoption 

of Cassava production technologies by the 

rural youth at 0.05 level of significant. This 

agrees with [3] and [1] who opined that youth 

are less conservative in their nature and are 

more receptive to change. These results imply 

that there were significant relationship 

between the adoption of cassava production 

technologies and some selected rural youth 

socio-economic characteristics, therefore, the 

null hypothesis is rejected. 

 

 
Table 4. Result of Chi square analysis showing relationship between socio-economic characteristics of the rural 

youths and adoption of cassava production technologies 

Variable X2ïvalue Df P-value Decision 

Sex 0.167 1 0.821 NS 

Marital status 1.802*  1 0.043 S 

     

     

     

*significant at the 0.05 level (2-tailed) 

S= Significant 

NS= Not significant 

Source: Field survey, 2015 

 

CONCLUSIONS 

 

The study concluded that farming activities is 

still male dominated, their income was low 

(N19,000.00k) that about $60 per month, 71 

percent had secondary education and in most 

cases the level of awareness of the cassava 

production technologies among the 

respondents was higher than adoption. The 

adoption and extent of usage of cassava 

production technologies (r = 0.363, p Ò 0.01) 

by rural youths are significantly related at 

0.01 significant level. Therefore, if more 

technologies are introduced to the youths and 

they are thought how best to use them, they 

might make maximum use of the 

technologies, change their strong apathy 

towards agriculture which may enhance the 

positive perception of youths on cassava 

production thereby ensure food security in the 

study area. 
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Abstract 

 

The growth of the investment activity in the Russian agro-industrial complex (AIC) is substantiated by the specificity 

of the agro-industrial production, the functioning of which is related to overcoming the following systemic 

problems: underdevelopment of infrastructure facilities, shortage of qualified production and management 

personnel, and a low level of developing scientifically grounded economic forms. The article introduces methods for 

supporting the AIC investment activity, including the economic methods that were recognized as the most preferable 

ones. The following instruments that have a direct financial influence in the taxation, credit-and-monetary, 

budgetary and external economic areas have been defined within economic methods: provision of tax credits for the 

placed investments (so-called tax credit); provision of tax incentives and special tax regimes for investors at AIC 

enterprises; accelerated depreciation of fixed capital; targeted lending of AIC enterprises for investment purposes; 

subsidies and subventions from local budgets for AIC enterprises; forming and funding of AIC investment projects 

from regional budgets; provision of budgetary guarantees to AIC private investors; attracting foreign investment in 

the region AIC; provision of privileges (taxation, lending) to AIC enterprises that participate in the foreign 

economic activity, etc. The sequence of organizing investment processes in AIC is shown. The normative and legal 

support for the AIC investment activity in the form of a three-level system of normative acts is given. 

 

Key words: investment, agro-industrial complex, supporting investment activity 

 

INTRODUCTION  
 

Since the population of the Earth increases, 

the agrarian sector of the world economy 

needs constant inflows of investments. 

According to the Food and Agriculture 

Organization of the United Nations (FAO), as 

on 2050 an annual funding of $209 billion 

will be required to provide inhabitants from 

93 developing countries (including Russia) 

with food at the minimum level [12]. 

In 2017 in the Russian AIC sector a new 

mechanism of preferential lending was 

introduced. It freed agricultural producers 

from issuing numerous documents for 

subsidies and long waiting for public funds. 

Now they have the right for the preferential 

bank lending with a maximum rate of 5%, and 

state subsidies are sent directly to banks [1]. 

According to Interfax, in 2017 the total 

approved lending amount was RUB 700 

billion, including RUB 500 billion for 

investment lending, and RUB 200 billion ð 

for short-term loans [8]. In 2016, the amount 

of investment loans was less than RUB 130 

billion. Today, 100 authorized banks 

participate in the new lending program, but 

due to the competition, the interest rate often 

decreased down to 2-3%. Due to preferential 

loans in the amount of RUB 66 billion, it is 
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planned to build 90 dairy farms, which in the 

future will increase the milk production by 

500 thousand tons. Preferential loans in the 

amount of RUB 118 billion will be spent for 

creating 50 greenhouse complexes, which will 

increase the collection of vegetables by 480 

thousand tons. Another RUB 72 billion of 

credit funds will be spent to process AIC 

products, and RUB 115 billion ï to purchase 

agricultural machinery. [8] 

The volume of investment in fixed assets in 

AIC has increased by almost 4% to RUB 612 

billion. At the same time, the share of 

investments supported by the state increased 

from 26% in 2016 up to 46% in 2017. In 

2018, the volume of state support for AIC is 

planned to remain at the level of 2017 ï RUB 

242 billion, including RUB 85.5 billion to 

support investments [10]. 

It is necessary to note that in the context of the 

sanctions imposed upon Russia on the EU 

food market, Russia has got an opportunity to 

enter the market of high quality food (dairy, 

fish and grain products) in the countries of 

Southeast Asia: China, Japan and South 

Korea. In general, in the context of the 17% 

decrease in total export in Russia in 2016, the 

export of agricultural products increased by 

5.2% and was equal to the export of weapons. 

However, the volumes of foreign investments 

in the Russian AIC are still insufficient. 

According to the data of the Central Bank of 

Russia, they made up USD 830 million as on 

July 2016 [2, 3, 6]. However, the targeted 

foreign investment orders from countries of 

Southeast Asia, the Middle East and China for 

large quantities of food that are similar to 

foreign purchases of Russian weapons, energy 

resources, equipment for nuclear power plants 

could considerably contribute to the 

innovative development of the AIC 

companies. 

For example, according to IPT Group experts, 

Chinese investments abroad exceed USD 116 

billion per year, which is the third largest 

amount in the world after the U.S. (USD 337 

billion) and Hong Kong (USD 150 billion). It 

is expected that after 2020 the volume of 

Chinese foreign investment will have 

exceeded USD 500 billion. However, the state 

task of increasing the Chinese investments in 

the Russian economy up to USD 12 billion by 

2020 happened to be rather difficult to 

achieve. In 2014, the Chinese direct 

investments in Russia amounted to only USD 

7 billion. In 2015, there was a sharp reduction 

of the Chinese investments: in the first half of 

the year, the decline was one fifth of the total 

amount. According to Chinese investors, the 

main reasons that complicate investments in 

the Russian economy, including in the agro-

industrial sector, include the following: 

instability in macroeconomics (57%); 

problems with the legislation (43%); 

corruption (14%); sanctions war and problems 

of Russia with the U.S. and the EU (14%); 

complicated procedures related to registering 

property rights and trademarks (14%); and 

reduction of consumer purchasing power in 

the Russian Federation (29%) [9]. 

Due to the above, the objectives of financial 

support for the AIC investment activity are 

the following: to create many financial 

conditions and opportunities for the 

sustainable development of the agricultural 

complex; to timely provide financial resources 

to the industry enterprises that produce 

competitive products that can be sold to return 

the made investments. 

In case of the smooth-running investment 

process, the deficit of public funds in AIC 

should be compensated by private financing, 

and the state plays a special role in attracting 

private investors.  

The purpose of the study is to analyze 

methods of efficient financial support for the 

AIC investment activity. 

The study hypothesis: the authors assume that 

the efficient financial support for the AIC 

investment activity is achieved by developing 

and implementing regulatory and legal, 

organizational, and resourceful support for 

investment processes by using administrative, 

economic, and institutional methods of 

supporting the investment activity. 
 

MATERIALS AND METHODS  

 

To achieve the set goal and confirm the 

hypothesis, an expert survey with 50 

respondents was carried out. 

Samples are characterized by: 
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-Specialization of experts: managerial 

(general director of the company), 10%, 

financial (preparing financial statements, 

financial control, taxation, etc.), 90%, 

-Type of company: processing and marketing 

20%, agricultural production 78%, consulting 

2%, 

-Number of the company employees 

(persons): up to 500 ï 34%, from 500 to 2,500 

ï 40%, more than 2,500 ï 26%, 

-Period of the companyôs strategy 

-Form of the company ownership: 1-2 years ï 

22%, 3-5 years ï 44%, 6-10 years ï 34%. 

The experts were asked a number of questions 

suggesting the possibility of choosing several 

statements related to: 

-Identifying and studying trends on the 

agricultural productsô market in general, 

-Existing AIC problems and preferred 

strategies of AIC enterprises. 

In the context of the goal set in the study, the 

following issues were considered: 

-Groups of methods for supporting the 

investment activity in AIC, 

-General characteristics of the methods 

indicated in the survey, and 

-Certain methods and instruments for 

supporting the investment activity in AIC in 

relation to a particular group of methods. 

Data were collected through an online survey 

and personal interviews. When analyzing the 

data, the following was made: identification 

and research of trends on the market in 

general and investment activity in AIC, in 

particular, and data analysis (analytical study 

of the survey results to integrate the obtained 

conclusions). 
 

RESULTS AND DISCUSSIONS 
 

Business representatives gave a positive 

expert assessment of the industry and their 

own companies: 78% of experts said about 

positive or more likely positive state of 

affairs, almost 90% of respondents assessed 

the situation in their company positively or 

rather positively. 

AIC experts assessed the Russian AIC 

perspectives as follows: 40% of experts did 

not expect any considerable changes in the 

AIC development, while 14% of them 

believed that the situation might change for 

the worse. 

According to the experts, 85% of AIC 

companiesô profits for three years are 

generated by state subsidies that are still one 

of the main factors of investing in AIC. 

At the same time, 44% of companies intend to 

increase the volume of external, 

nonsubsidized financing in the near future (by 

borrowed funds or by a capital increase). The 

most demanded sources of financing for AIC 

are still loans from a Russian bank (62% of 

respondents) and the use of domestic sources 

of financing (54% of respondents). 

Based on expert answers, the 2017 Top 10 

problems of the Russian AIC were compiled 

(Table 1). 
 

Table 1. Top 10 Problems of the Russian AIC in 2017 
No. AIC problem % of 

references 

1 Lack of state support and financing 44% 

2 Insufficiently qualified staff 36% 

3 Imperfection of the industry regulation by 
the state 

30% 

4 High cost of energy resources 22% 

5 Low payment capacity of the population 20% 

6 Nonflexibility of the tax system in relation 

to AIC 

18% 

7 Weak introduction of high technologies 10% 

8 Risk of changes in stock prices for 

agricultural products 

10% 

9 Lack of capacities and production potential 8% 

10 Low attractiveness of the Russian AIC for 
foreign investments 

8% 

Source: Compiled by the authors  

 

According to Top 10 AIC Problems in Russia, 

most of them are directly or indirectly related 

to insufficient financial support for 

investments in AIC. 

Based on the expertsô answers, the Top 10 

Strategies of Russian AIC Enterprises in 2017 

had also been compiled (Table 2). 
 

Table 2. Top 10 Strategies of Russian AIC Enterprises 

in 2017 
No. Strategy % of 

references 

1 Costs reduction 84% 

2 Increase in overall production 70% 

3 Entering new markets 66% 

4 Increase in production and technical potential 

(introduction of new capacities) 

62% 

5 Business development through natural growth  60% 

6 Investing in the personnelôs development 58% 

7 Investing in advanced technologies 48% 

8 Attraction of external sources of financing 30% 

9 Entering markets of new products or services 4% 

10 Changing purchasing strategy 4% 

Source: Compiled by the authors 
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According to the Top 10 Strategies of Russian 

AIC Enterprises, most of them are also related 

to the need in financial support for 

investments. Due to the importance of 

financial support for investments in AIC 

enterprises, the experts were asked about the 

characteristics and importance of methods for 

supporting the investment activity. The results 

of the survey are shown in Table 3. 
 
Table 3. Methods of Supporting AIC Investment 

Activity  
Group of 

methods 
General characteristics 

% of 

references 

Administrative 

They are based on the authority 
and strength of the state that 

creates and regulates legal 

conditions for regional industry 
investors. They formalize the 

nature of interrelations between 

investors and entities for 
investments, which allows directly 

resolving the most acute 

investment contradictions on a 
purposeful and operational basis. 

44% 

Economic 

They take into account various 

interests and motives of various 

subjects of regional investment 
markets and create terms and 

conditions that contribute to the 
formation of their economic 

interest. 

88% 

Institutional 

They are involved in establishing a 

system of institutions that are 
necessary for the activity of the 

entities involved in regional 

investment processes to achieve 
their goals and objectives within 

the regional investment strategy. 

36% 

Source: Compiled by the authors 

 

According to the survey results, the experts 

define economic methods as the most 

important ones when supporting the AIC 

investment activity. Therefore, the experts 

were asked about the most preferred economic 

instruments for supporting investment activity 

in AIC. The results of the survey are shown in 

Table. 4. 

The growth of the investment activity in the 

Russian AIC, as stated earlier, has gradually 

increased over the recent years. Due to this, 

new areas of the regional AIC activity and 

new investment projects implemented by 

them need to develop optimal financing 

schemes based on external sources. 

According to the experts, in the AIC 

investment activity its regulatory and legal 

support on the regional level is of great 

importance, because regional legislation, as 

the majority of experts believe, determines 

legal, economic and social opportunities for 

implementing investment activities, the 

procedure of providing investors with state 

support and equity guarantees within the 

region, the forms and methods of financing 

priority sector investment projects and 

programs, the procedure of providing 

preferential loans for investment and tax 

benefits. 

 
Table 4. Economic Instruments for Investment 

Activities in the AIC 

Instruments General characteristics 
% of 

references 

Taxation  

Providing tax abatements for the 

placed investments (so called tax 

credit) 

72% 

Providing tax incentives and special 

tax regimes for investors in AIC 

enterprises (investment tax holidays 
for income tax and regional taxes for 

several years) 

62% 

Accelerated depreciation of fixed 

capital 
58% 

Credit-and-

monetary 

Targeted lending to AIC enterprises 

for investment purposes 
64% 

Budgetary 

State guarantees for repayment of 

the borrowed funds allocated for the 
investment tasks of AIC enterprises 

66% 

Subsidies and subventions to AIC 

enterprises from local budgets  
26% 

Formation and financing of 
investment projects at AIC 

enterprises by using fund from 

regional budgets 

24% 

Selection and financing of 

investment projects of AIC 

enterprises on a competitive basis  

44% 

Control over the effective use of 
budget funds aimed at financing 

investment projects of AIC 
enterprises  

42% 

Providing private investors of AIC 

enterprises with budget guarantees  
20% 

External 

economic 

Attraction of foreign investments in 
the AIC of the region 

32% 

Providing privileges (tax, credit) for 

AIC enterprises that participate in 

the foreign economic activity  

16% 

Source: Compiled by the authors 

 

According to the experts, in order to ensure 

the maximum efficiency of the agrarian 

investment policy, it is necessary to develop it 

together with the nationwide investment 

strategy based on the maximum consideration 

of the world experience. Due to this, the 

agricultural investing experience of foreign 

countries causes interest. 

It is necessary to note that Germany, Great 

Britain, France and Italy are the developed 

European countries that pursue efficient 
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investment policies. In addition to the national 

policy, they actively develop investment 

incentives within the EUôs general 

agricultural policy (Table 5). 

 
Table 5. Instruments of Investment Incentives in the 

EU Common Agricultural Policy 
Instruments to stimulate 

investments in AIC 
 

Countries  

Germany Great 
Britain 

France Italy 

Accelerated depreciation 

of fixed assets  

+ + + + 

Preferential loans for AIC + + + + 

Subsidizing AIC + + + + 

Tax privileges    + 

Special system of 

agricultural lending  

+    

Source: Compiled by the authors 

 

The German investment policy is 

characterized by a high level of openness and 

liberalization. In terms of investments in 

material and technical assets, the German 

experience is very valuable. Thus, after 

uniting the country, the government took 

measures to create favorable conditions for 

capital inflows to the East Germany. During 

this period, the state provided additional 

opportunities to debit or increase depreciation 

charges on fixed assets if these funds were 

invested in acquiring or producing new fixed 

assets. The 12% compensation rates for 

acquiring agricultural machinery and 

renewing production were applied, and the 

compensation for the expenses for creating 

production capacities and restructuring 

production were up to 23% of such expenses. 

Foreign investors were treated as domestic 

ones by their status and rights. 

Nowadays in Germany, it is an important 

factor of developing the agricultural 

investment policy to create a special system of 

financial and credit relations that would not 

only accumulate and provide production 

processes with the necessary resources but 

will also stimulate the material and technical 

renewal of the industry. 

In Germany, there is a whole system of 

agricultural lending that consists of the 

Raiffeisen banks group, the Union of German 

Peopleôs Banks that unite about 1,470 

associations of farmers and rural 

entrepreneurs of the territories, the 

Agricultural Rent Bank, the German and 

Settlement Land Bank, the Credit Institute, 

and a system of saving associations that are 

controlled by the state. German farmers are 

provided with preferential loans either 

according to the General Program of 

Agricultural Loans that offers a 4ï7% rates 

reduction for the existing loans, or according 

to the Investment Incentive Program that 

provides loans at 1% per annum. In addition, 

in the country there are special programs like 

ñYoung Farmersò, ñAgricultureò and ñVillage 

Renovationò that offer preferential terms and 

conditions for agricultural lending [7].  

Organic farming became an important 

direction in German investing. It is stimulated 

due to direct payments that make up 200 

Euro/ha per year. Direct payments are a 

common instrument in the EU to stimulate the 

development of agriculture and provide 

farmers with fixed payments as calculated per 

1 hectare of agricultural land. They are often 

temporary and aim at assisting farmers in the 

redevelopment of their production activity [4]. 

In the United Kingdom there is also a 

favorable investment climate. Here foreign 

investors are not required to obtain any 

permits to carry out their activity on the 

territory of the state. In the UK, there is no 

specialized agrarian bank, and the policy of 

the banking system in relation to agriculture 

does not differ from other branches of the 

economy. However, banks are involved in 

various government subsidies, and this often 

makes a loan preferential. Investments in the 

agrarian sector are carried out mainly by the 

method of permanent lending. According to it, 

the loan amount, interest rate and type of debt 

are reviewed between the creditor and the 

borrower on an annual basis and are 

determined by the economic state of the 

company [5]. 

To speed up the modernization of agriculture 

and to ensure the competitive production, 

France provides special preferential terms and 

conditions of lending. In particular, depending 

on the terms and conditions of agricultural 

production, the interest rate of preferential 

loans varies from 3.1 to 8.9%. Privileged 

borrowers (cooperatives on machinery use) 

use a preferential loan with an interest rate 

from 4.1 to 4.35%. In addition, the country 

has an efficient system of attracting its own 
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and foreign capital. The government provides 

investors with subsidies at a rate of 25% of 

the cost of all capital investments made in 

land and equipment that are bought during the 

first three years of the project implementation. 

A system of long-term preferential loans is 

also widely used. The mechanism of 

preferential loans for the agricultural sector 

functions according to the bonification 

principle that is implemented in the form of 

the state compensation of the difference 

between the preferential interest rate of the 

loan and the contractual interest rate [3]. 

The legislation of Italy is rather protectionist 

in relation to investors. The main means of 

stimulation are subsidies, tax and credit 

benefits. In particular, the companies 

established for agricultural activity in the 

south are exempted from the income tax and a 

local tax equivalent for 10 years. The profit 

from foreign investments that was reinvested 

in the south of the country is also exempted 

from a number of other local taxes. Investors 

who buy land in this region to construct 

industrial agricultural facilities are exempted 

from registration, mortgage and land taxes 

[11]. 

It is necessary to note that the amortization 

policy is greatly important when managing the 

investment process. It is of great priority in 

stimulating investments in such countries as 

France, Germany and the United Kingdom. In 

addition to the traditional uniform debiting of 

depreciation charges, the amortization 

legislation of these countries includes the use 

of accelerated depreciation rates. The purpose 

of this method is to stimulate intensive 

renovation of the production means and to 

overcome the moral wear and tear of technical 

means. 

The use of accelerated depreciation rates is 

also applied in the USA, Japan, Italy and other 

countries. In Germany, it is permitted to write 

off 40% of the expenses related to acquiring 

new equipment during the first year of 

operation. 

Thus, summarizing this information, it is 

possible to state that in the AIC of the 

developed countries, investment processes are 

primarily determined by the market situation, 

peculiarities of the agrarian area in relation to 

the size and sources of financing the 

investments that are made mainly by private 

capital (domestic and foreign), direct 

budgetary financing, indirect budgetary 

subsidies for private investments (through tax 

incentives and investment loans), and 

investments from public and charitable 

foundations. At the same time, various 

methods of state stimulation of investment 

processes are used ð tax, depreciation, credit, 

etc. Tax holidays, tax investment deductions 

and investment tax credits are widely used to 

stimulate productive investments, taking into 

account the economic situation and the need 

in the development of various industries. 

Based on these facts and the foreign 

experience, the authors believe that the 

following measures should be the efficient 

instruments for stimulating the AIC 

investment activity: 

(i)According to the example of Great Britain, 

investments in R&D and construction of 

industrial facilities should either not be taxed 

(subject to their strategic importance) or be 

subject to a tax credit. Tax credits for the use 

of equipment should be differentiated 

according to its age: new equipment should 

not be taxed; equipment with a service life of 

1 year should be subject to a 50% tax credit, 

that of 2 years ï 25%, etc. 

(ii)Based on the example of Italy, the funds of 

foreign investors reinvested in the agriculture 

of depressed regions should be completely 

exempted from taxation. 

(iii)Based on the international experience with 

the market economy, in order to accelerate the 

innovative renovation of the material and 

technical state of agriculture, fixed assets 

should be subject to the norms of accelerated 

depreciation. 

 

CONCLUSIONS 

 

The financial support for the AIC investment 

activity is closely related to other types of 

support: administrative, economic, 

institutional, etc. That is why it is necessary to 

consider it taking into account interrelations 

of the investment processes in the industry. It 

allows to make the conclusion that efficient 

financial support for the AIC investment 
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activity is achieved by forming and 

implementing regulatory and legal, 

organizational, and resource support for 

investment processes by using administrative, 

economic, and institutional methods of 

supporting the investment activity. 

Having considered the experience of foreign 

countries in the area of agricultural 

investment, it is necessary to note that 

approaches to attracting investments in the 

industry vary greatly and depend on the goals 

of the country. Thus, some countries 

determined the attraction of foreign capital to 

the agrarian sector as an unconditional priority 

and, based on this, they created conditions for 

foreign investors that sometimes were even 

better than those for domestic entrepreneurs. 

In addition, successful use of tax incentives, 

the policy of credit reimbursement, 

contribution to investing in scientific and 

technical progress, and depreciation policy 

can become efficient factors in financial 

insurance of investments in AIC. 

 

ACKNOWLEDGEMENTS  

 

The study was carried out with the financial 

support of the Russian Foundation for Basic 

Research, project No. 16-02-00374-OGN 

Innovative Approaches to Increasing the 

Efficiency of Using the Resource Potential of 

the Agro-Industrial Complex of the 

Mesoregion (on the materials of the NCFD). 

 

REFERENCES 

 
[1]Babaeva, Z.S., Postnova, M.V., Yalmaev, R.A., 

Kasimova, Z.N., Isbagieva, G.S., 2017, Agricultural 

lease as a form of financial support for the expanded 

reproduction of the agro-industrial complex, Espacios, 

38(62). 
[2]Babaeva, Z.Sh., Shahbanov, R.B., Shahbanova, 

S.R., Asekova, B.N., Postnova, M.V., 2017, Problems 

and Contradictions of the Financial System of the 

Agro-business Industry of Russia in Conte, European 

Research Studies Journal,  XX(2B): 467-482. 
[3]Chartier, O., Doghmi, M., van den Broek, M., 2014, 

Study on Investment in Agricultural Study: Review for 

France, Paris. http://www.impresa-

project.eu/fileadmin/user_upload/IMPRESA/Filesharin

g/IMPRESA_country_report_France.pdf, Accessed 

Oct.20, 2017.  
[4]Federal Ministry of Food, Agriculture and 

Consumer Protection, 2010, German Agriculture Facts 

and Figures. 

https://www.bmel.de/SharedDocs/Downloads/EN/Publi

cations/GermanAgriculture.pdf?__blob=publicationFile 

Accessed Oct.20, 2017.  
[5]Ferguson, S., Furtan, H., Carlberg, J., 2006, The 

political economy of farmland ownership regulations 

and land prices, Agricultural Economics, 35, 59-65. 
[6]Ganenko, I., 2017, Ne te dengi: inostrannyye 

investory vkladyvayut v APK Rossii vsego po $600 

mln/god (Different Money: Foreign Investors Invest in 

the Russian Agribusiness only $600 Million/Year ).  

http://www.agroinvestor.ru/investments/article/25946-

ne-te-dengi/, Accessed Dec. 2, 2017.  
[7]Grosse, J., 2015, Foreign agricultural investors in 

Eastern Germany: A qualitative study of how they 

affect the local labor market, in: Environmental 

Economics and Management: Masterôs Program, 

Uppsala. 
[8]Interfax, 2017, Results of 2017: The AIC Fighting 

Against Record Harvesting.  

http://www.interfax.ru/business/593508, Accessed 

Oct.20, 2017.   
[9]IPT Group, 2016, 57% of Chinese Companies are 

Planning to Increase Investments in Russia.  

http://iptg.ru/press/articles/57-kitayskikh-kompaniy-

planiruyut-uvelichit-investitsii-v-rossiyu, Accessed 

Oct.20, 2017.   
[10]Kulistikova, T., 2017, Investitsii v selskoye 

khozyaystvo vyrosli na 2.4% [Investments in 

Agriculture Has Grown Up By 2.4%].  

http://www.agroinvestor.ru/investments/news/28960-

investitsii-v-selskoe-khozyaystvo-vyrosli-na-2-4/, 

Accessed Oct.20, 2017.   
[11]Lowder, S., Carisma, B., Skoet, J., 2012, Who 

invest in agriculture and how much? An empirical 

review of the relative size of various investments in 

agriculture in lowand middle-income countries, ESA 

Working Paper, 12-09, 2012. 
[12]Potapenko, D., 2017, Stop-faktory dlya investitsiy 

[Stop Factors for Investments].  

http://www.agroinvestor.ru/investments/article/26756-

stop-faktory-dlya-agroinvestitsiy/, Accessed Dec.2, 

2017.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.impresa-project.eu/fileadmin/user_upload/IMPRESA/Filesharing/IMPRESA_country_report_France.pdf
http://www.impresa-project.eu/fileadmin/user_upload/IMPRESA/Filesharing/IMPRESA_country_report_France.pdf
http://www.impresa-project.eu/fileadmin/user_upload/IMPRESA/Filesharing/IMPRESA_country_report_France.pdf
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/GermanAgriculture.pdf?__blob=publicationFile
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/GermanAgriculture.pdf?__blob=publicationFile
http://www.agroinvestor.ru/investments/article/25946-ne-te-dengi/
http://www.agroinvestor.ru/investments/article/25946-ne-te-dengi/
http://www.interfax.ru/business/593508
http://iptg.ru/press/articles/57-kitayskikh-kompaniy-planiruyut-uvelichit-investitsii-v-rossiyu
http://iptg.ru/press/articles/57-kitayskikh-kompaniy-planiruyut-uvelichit-investitsii-v-rossiyu
http://www.agroinvestor.ru/investments/news/28960-investitsii-v-selskoe-khozyaystvo-vyrosli-na-2-4/
http://www.agroinvestor.ru/investments/news/28960-investitsii-v-selskoe-khozyaystvo-vyrosli-na-2-4/
http://www.agroinvestor.ru/investments/article/26756-stop-faktory-dlya-agroinvestitsiy/
http://www.agroinvestor.ru/investments/article/26756-stop-faktory-dlya-agroinvestitsiy/


Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

34 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

35 

INFLUENCE OF HUMAN RESOURCES FUNCTIONS ON 

ORGANISATIONAL CULTURE AMONG EMPLOYEES OF FEDERAL 

UNIVERSITY OF AGRICULTURE, SOUTHWEST, NIGERIA  

 
Abiona Grace BOLAJI, Ajao BIODUN, Idowu YOMI  

 

Federal University of Agriculture, Abeokuta, Department of Agricultural Administration, 

P.M.B.2240 Ogun State, Nigeria. Phone: +234-7036435769; Email: dolace6ng@gmail.com 

 

Corresponding author: dolace6ng@gmail.com 
 

Abstract 

 

The study examined the influence of Human Resources functions on Organizational Culture in the Federal 

University of Agriculture, Abeokuta, Nigeria. Multistage sampling technique was used to select 146 respondents 

with the use of a well-structured questionnaire. Data collected were analysed using descriptive and inferential 

statistical tools. Results revealed the mean age of the respondents were 39.2 years, majority (58.9%) were males, 

89.1% were married and mean income of the employees were #81,610 per month. Major human resources functions 

that influenced organizational culture identified were: recruitment and selection (xə=3.67), performance appraisal 

(xə=3.67), career planning (xə=3.58), training and development (xə=3.36) and compensation administration (xə=3.25). 

Also, employees abide with the organisation culture based on the way they preserved and maintained by the 

employees (xə=3.05) and code of conduct were adhered to in the studied organisation (xə=3.05). More so, significant 

association existed between marital status (ɢ2=44.21, pÒ0.05), educational status (ɢ2=71.03, pÒ0.05), age (r=0.079, 

pÒ0.005), years of working experience (r=0.031, pÒ0.005), human resources strategies (r=0.389, pÒ0.005) and 

organizational culture. The study concluded that employees adhere to the code and conduct of the organisation. 

Modernized equipment for effective job delivery is highly recommended. 

 

Key words: human resources functions, constraints, organisational culture and faculty lecturers  

 

INTRODUCTION  
 

Human resources comprises the people who 

make up the workforce (that is procurement 

and retention of talented employees) of a 

business sector, organization and economy 

[2].  Human resources is synonymously used 

with human capital, talent, manpower, labour, 

personnel or people who maintain morale 

within the organisation, creating motivational 

compensation plans and maintained 

performance appraisal programs.  [3, 13] also 

said that human resources is more diversified 

with  specialized department attached to it 

with relative of performing various function 

by ensuring important information about 

benefit, laws and employment issues is 

disseminated and also help them to develop 

their skills [1]. Human resources also create a 

way of finding, screening, recruiting and 

training job applicants, as well as 

administering employee-benefit programs.  

More so, human resource functions involves 

completing all the functions of a human 

resource department in an effective manner to 

achieve the overall goals, missions and future 

aspirations of an organization. [7] described 

human resource function as the interface 

between strategic management and human 

resource management to develop 

organizational performance. It is the strategy 

adopted by an organization which aims at 

integrating its organizationôs culture, its 

employees and system by coordinating a set 

of actions to get the required organizational 

goals. 

Culture simply refers to the underlying values, 

beliefs, codes of practices that governs a 

particular group of people in an organisation 

[1; 4; 11 and 19].    

According to [15] organizational culture is the 

pattern of values, norms, beliefs, attitudes and 

assumptions that may not have been 

articulated but shape the ways people in 

organizations behaves and carried out their 

normal duties in an organisation. It is 

concerned with what goes in organizations 

since it is guided with the rules, regulations, 
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standards, work procedure, uniqueness of the 

organization and management of resources 

[18]. Therefore, a supportive culture is 

considered as a motivational instrument which 

promotes organizational growth and 

employeeôs productivity [9]. Based on this, 

the study addressed the specifically influence 

of human resources functions on 

organisational culture at Federal University of 

Agriculture, Abeokuta, Ogun State, Nigeria. 

The objectives were to: ascertain the personal 

characteristics of the employees, identifying 

various human resources functions, determine 

various organisational culture and identify the 

constraints faced by the employees in the 

study area. 

 

MATERIALS AND METHODS  

 

The study area  

The study was carried out at the Federal 

University of Agriculture Abeokuta 

(FUNAAB), Ogun State, Nigeria. The Federal 

University of Agriculture Abeokuta is one of 

the three agricultural institutions established 

by the Federal Government of Nigeria, with 

the acronym UNAAB till 2011 when Federal 

was added to its name. FUNAAB was 

established on January 1, 1988 by the Federal 

Government. FUNAAB was one of the first 

two Universities of Agriculture created and 

the other is located in Makurdi. The 

University started off from the old campus of 

Abeokuta Grammar School, Isale-Igbehin 

near the city centre. In December 1997 it 

moved to its permanent site on a 10,000 

hectare campus which is located next to the 

Ogun Osun River Basin Development 

Authority on the Abeokuta-Ibadan road in the 

North Eastern end of the city, 15 km from 

Abeokuta city centre.  

The Federal University of Agriculture 

Abeokuta is under Odeda local government in 

Ogun State. The University has 179 academic 

programmes made up of 44 undergraduate 

programmes, 135 graduate programmes which 

include 22 Postgraduate diploma programmes, 

57 Masters Degree programmes and 56 

Doctorate degree programmes. FUNAAB 

presently has a total of 10 academic college 

Data collection and analyses 

The population of this study comprise of 

agricultural employees at Federal University 

of Agriculture, Abeokuta, Ogun State, 

Nigeria. Multistage random sampling 

techniques was used to select the respondents 

form the study area. The research was carried 

out among 146 respondents. The data for the 

study were obtained using a structured 

questionnaire. The questionnaire was 

structured into sections to generate 

information about personal characteristics, 

constraints, Human resources functions, and it 

effect on organisational culture were 

measured using  5 points Likert rating scale 

of: Strongly agree =5, agree = 4, undecided= 

3, disagree = 2 and strongly disagree =1. 

Descriptive and inferential statistics were used 

for data analysis. Descriptive statistics 

included frequencies, percentages, mean and 

standard deviation. Pearson Product Moment 

Correlation and Chi-square analysis was used 

to determine effect of human resources 

functions on organisational culture. 

 

RESULTS AND DISCUSSIONS 

 

Table 1 presents the mean age of the 

respondents was 39.2 years, with less than 

half (48.8%) of the employees within the 

ranges of less than or equal to 40 years. This 

means that the employees were still at their 

youthful and vibrant age for work. This result 

supports the findings of [10, 12 and 17] who 

reported that most of the Agricultural 

employees in Nigeria were in the age range of 

20-40 years. Also, more than half (58.9%) of 

the respondents were male while 41.1% were 

female. This indicates that there are more 

male employees as compared to female 

employees in the studied institution. Almost 

(89.1%) of the respondents were married, 

while 10.9% were single. This is in 

congruence with findings of [6] who was of 

the opinion that a great importance is attached 

to the marriage institution in Nigeria. It is 

wordy to note that simple majority (50.0%) of 

the respondents had PhD while, 32.8% had 

MSc. This implies that most of the employees 

had doctorate degree in the studied 

organisation. The mean income of the 

employees was #81,610.00 per month while 
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the mean years of experience was 12 years 

and this results is supported by [5] who 

observed that long-term employees generally 

have higher productivity and efficiency on the 

job than newer employees, due to their length 

of experience with their respective firm. 

 
Table 1. Distribution of respondents by their personal 

characteristics 

Variables Freq. Percent Means 

Age(years) 

Less than or equal 

to 30 

11 7.8 39.2 

years 

31-35 28 19.7  

36-40 31 21.3  

41-45 29 19.7  

46 and above 46 31.5  

Sex 

Male 86 58.9  

Female 66 41.1  

Marital status  

Married 130 89.1  

Single 16 10.9  

Educational status 

.PH/PhD 73 50.0  

Msc 48 32.8  

Bsc 25 17.2  

Monthly income(#) 

Less or equal to 

100,000 

21 14.3  

101,000-150,000 59 40.4 #81,610 

Above 151,000 66 45.3  

Years of working experience(years) 

Less or equal to 

5years 

18 12.3 12 

years 

6-10 42 28.7  

11-15 56 38.4  

16 and above 30 20.6  

Source: Field Survey, 2017 

 

Human resources functions was explored 

during the cause of the study. Based on this 

human resources functions identified were: 

employees applied for their job (x←=4.76) and 

their duties and responsibilities are well-

defined (x←=4.25). Also, they are encouraged 

to participate in workshop and seminar 

(x←=4.23), the organization places the right 

person for the right job (x←=4.09), constructive 

feedback makes work better (x←=4.03), 

selection of candidates is strictly based on 

merit (x←=3.81). This agrees with [16] who 

explains that employees who are well 

educated can share their knowledge and skills 

while using their creativity to understand and 

improve the morale and relationship in an 

organization.  

Table 2 also revealed that, training enhance 

employees knowledge and skills (x←=3.76), 

employees get motivated based on promotion 

(x←=3.75), responsibilities and duties assigned 

are within employees capacity (x←=3.55), 

employees career is well planned (x←=3.52), 

training contents are relevant to the changing 

needs (x←=3.43), respondent in good standing 

always receive maximum of salary grade 

(x←=3.41). This support the findings of [17] 

who asserts the structure of an organization, 

the organizational culture and human resource 

practices have an impact on the organization 

system at all levels.  

 
Table 2. Distribution of respondents by human 

resources functions 

Human 

resource functions 

Means SD 

Employees applied for their job 4.76 0.43 

Duties and responsibilities are well-

defined 

4.25 0.71 

They are encouraged to participate 

in workshop and seminar 

4.23 0.96 

The organization places the right 

person for the right job 

4.09 0.92 

Constructive feedback makes work 

better 

4.03 0.75 

Selection of candidates is strictly 

based on merit 

3.81 0.39 

Training enhance employees 

knowledge and skills 

3.76 1.06 

Employees get motivated based on 

promotion 

3.75 1.12 

Responsibilities and duties assigned 

are within employees capacity 

3.55 1.18 

Employees career is well planned 3.52 0.88 

Training contents are relevant to the 

changing needs 

3.43 1.04 

Respondent in good standing 

always receive maximum of salary 

grade 

3.41 0.99 

Alternative staffing methods 3.40 1.33 

High turnover rate due to human 

resource planning 

3.40 0.92 

Additional inputs of employees get 

rewarded 

3.28 1.24 

Satisfactory policies implemented 

in the organization 

3.27 0.96 

Provision of comprehensive 

compensation and benefit program 

3.25 0.97 

Source: Field survey, 2017 

 

In addition, alternative staffing methods 

(x←=3.40), high turnover rate due to human 
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resource planning (x←=3.40), additional inputs 

of employees get rewarded (x←=3.28), 

satisfactory policies implemented in the 

organization (x←=3.27), provision of 

comprehensive compensation and benefit 

program (x←=3.25), knowledge acquisition 

through training to include social skills and 

problem solving (x←=3.24). This agrees with 

[18, 20] who affirmed that compensation and 

benefits are the most basic elements that 

encourages employeesô inputs as well as 

performance. 

Different organisation with different culture 

based on this organizational culture exhibited 

by employees in the study area was explored 

during the course of the study.  Major 

organisational culture identified in the study 

area were: traditions of the organization are 

preserved and maintained (x←=3.05), adherence 

to code and conduct (x←=3.05) and 

familiarization with the standard operating 

procedure (x←=3.00). 

This agrees with [8] who was of the opinion 

that rules and regulation helps organization to 

restrains employees behaviour.  

 
Table 3.Distribution of the respondents by various 

organizational culture 

Cultural Statements 

Traditions of the organization are preserved and 

maintained 

Adherence to code and conduct 

Familiarization with the standard operating 

procedure 

Employees were cultured based on healthy 

competition among them at their workplace 

Extract the best out of each team member 

Limited concern about employees welfare by 

management 

Frequent punishment of staff due to complicated 

laws, rules and regulations 

Rules set out within the organization are practical 

The organization decides the ways employees 

interact at their workplaces 

Allowances, fringe benefit and career development are 

made provided for only employees having symbols of 

higher status and authority within the organization 

The organizationôs culture brings all the employees 

on a common ground 

Source: Field survey, 2017 

 

More so, employees were cultured based on 

healthy competition among them at their 

workplace (x←=2.99), extract the best out of 

each team member (x←=2.97), limited concern 

about employees welfare by management 

(x←=2.93) and frequent punishment of staff due 

to complicated laws, rules and regulations 

(x←=2.92). This results is in line with the 

assertion of [21] who said that organizational 

culture is a form of cohesive effect on 

organization to generate a sense of loyalty 

among employees and turn recognizable 

organizational value to a social glue. 

The results of Chi-square and Pearson 

Product Moment Correlation Table 4 shows 

significant association/relationship existed 

with marital status (ɢ2=44.21, pÒ0.05), 

educational status (ɢ2=71.03, pÒ0.05) and 

employment status of employee (ɢ2=21.77, 

pÒ0.05), age (r=0.079, pÒ0.005) and years of 

working experience (r=0.031, pÒ0.005), 

human resources functions (r=0.389, 

pÒ0.005) and organisational culture. The 

implication of this results is that irrespective 

of the age an educational status of the studied 

employees, adherence to the culture of the 

study area was the ultimate [21]. This results 

is in line with [14] who argue that bad and 

poor culture of the organization will lower the 

level of job satisfaction and reduce 

employeesô productivity in an organization. 
 

Table 4. Test of relationship between independent 

variables and organizational culture 

Variables       ɢ2 Df  r  P Decision 

Marital 

status   
44.21 2  0.03 S 

Educational 

status 
71.03 3  0.04 S 

Employment 

status 
21.17 1  0.04 S 

Age   0.079 0.00 S 

Years of 

working 

experience 

  0.031 0.004 S 

Human 

Resources 

practices 

  0.389 0.001 S 

Constraints   0.337 0.003 S 

Source: Field survey, 2017. 

 

CONCLUSIONS 

 

The study concluded that management of the 

institution always place a strong emphasis on 

providing a proper and clearly specified job 

description and job profile prior to recruiting 

and selection of recruited applicants. It was 

also discovered that employees familiarise 
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themselves with the norms, values, etiquettes, 

rules and regulations that revolve around their 

work environment. The study further 

concluded that employees believed in the 

culture of the organization, it extracts the best 

out of them to perform better as a team, 

promote healthy competition among 

employees and allow them to stand on a 

common ground. It becomes paramount for 

any organisation to emphasis on the rules and 

regulations meant to govern the affairs of 

employees should be flexible so as to 

accommodate dynamism from employees. In 

addition, the organization can strategically get 

latest equipment and facilities, provision of 

adequate transportation and provision of 

incentives through internally generated funds. 
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Abstract 

 

The study determine the effect of welfare scheme on employeeôs job satisfaction in Cocoa and Forest Research 

Institute of Nigeria, Southwest, Nigeria.  Three hundred and twenty five employees were selected through simple 

random sampling techniques with the use of interviewed guide. Data collected were analysed using different 

statistical tools. Results revealed that the mean age of the employees was 38years, more than half (56.4%) of the 

employees were male, 32.9% and 52.1% were married. The result also revealed major welfare services as flexibility 

of work schedule (ὼ= 2.54), access to holiday and tours (ὼ= 2.33),  availability of soft loan ὼ ςȢρχȟ health 

services ὼ 2.11) and compensation for non-working period ὼ ςȢπωȢ the result also revealed that 76.3% of the 

employees had high level of satisfaction in the study area. Significant relationship existed between sex (ὼ ρπφȢςȟ 
religion (ὼ ρπτȢω, pԇ0.05), rank (ὼ ρςτȢτ,pԇ0.05), welfare services(ὶ πȢτχ,pԇ0.05) and employeesԍ job 
satisfaction. Access to holiday and tour after work enhance employeesԍ job satisfaction. This study recommend that 

adequate facilities and feeding allowance should be provided for the employees. 

 

Key words: welfare scheme, agricultural employees, job satisfaction and challenges  

 

INTRODUCTION  
 

The main reason of hired an employee is to 

serve an organization better in achieving its 

targeted goal. This set of hired employee must 

be retrained and maintained by the 

organization through various means in order 

to ensure the sustainability of such 

organization. For employee to remain glued to 

a particular staff such workforce needs 

different facilities such as welfare and 

environmental factors that will improve their 

mode operation with time [1]. Welfare 

facilities are designed to take care of the well-

being of the employee either by the 

management or by collaborative effort of 

different group within the system. Welfare is a 

corporate attitude or commitment of the 

organization in respect of workforce safety or 

being happy [6]. Welfare facilities contribute 

to better work and pull the interest of the 

employee-employer together. It is worthy to 

note that if workers interest are pulled 

together, this will ginger workers to work and 

create better environment for greater 

performance among the workforce. According 

to [7] employee who are well motivated 

through different welfare facilities will also 

contribute their quota which will reflect in the 

achievement of organizational goals. 

Employeeôs job satisfaction has been defined 

in so many different ways. Some believe that 

it is simply how content an individual is with 

his or her job [4, 15]. It is a multi-dimensional 

psychological responses to the job itself. 

According to [16] ñEmployees attain 

satisfaction when their needs are met. Other 

scholars have also noted that job satisfaction 

measures vary in the extent to which they 

measure feelings about the job or cognitions 

about the job (cognitive job satisfaction). [2] 

opined that employeesô moods and emotions 

at work are also related to overall job 

satisfaction which can be positive or negative 

emotions. The study focus specifically on 

effect of welfare scheme on employeesô job 

satisfaction in Cocoa and Forest Research 

Institute of Nigeria. 
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MATERIALS AND METHODS  

 

This study was carried in two selected 

research institute in southwest Nigeria (Cocoa 

Research Institute of Nigerian CRIN and 

Forestry Research Institute of Nigeria FRIN). 

CRIN founded in 1964, and CRIN was 

originally a branch of the West Africa Cocoa 

Research Institute (WACRI), with 

headquarters at Tafo, Ghana. The Institute 

now has its headquarters at Idi-Ayunre, near 

Ibadan. The cocoa research institute in Oyo 

state was established by the Federal 

Government of Nigeria through the Nigeria 

research institute act of 1964. The Act 

established research institute for cocoa, palm 

oil, coffee, and cola. CRIN was established to 

promote and improve the productivity and of 

cocoa and its products in Nigeria and globally.  

Also, The Forestry Research Institute of 

Nigeria was established in 1973. It has its 

headquarter in Ibadan, Oyo State. The 

institution is mandated to conduct research 

has eight functioning departments. The vision 

is to ensure true scientific research activities 

and man power development, sustainable 

forest resources production, management 

utilization, biodiversity conservation, forest 

based raw materials provision, food 

production and security through agro forestry 

and wild life employment opportunities 

thereby alleviating poverty, and 

environmental conservation and management. 

Data collection and analysis 

The population of this study comprise of 

agricultural employees of Cocoa Research 

Institute of Nigerian (CRIN) Oyo State, 

Nigeria Multistage random sampling 

techniques were used to select the respondents 

form the study area. The research was carried 

out among 325 respondents, data for the study 

were obtained using a structured 

questionnaire. The questionnaire was 

structured into sections to generate 

information about the employees, welfare 

scheme  and it effect on employeeôs job 

satisfaction were measured using  5 points 

Likert type rating scale. Data were analysed 

and presented in tables. Regression analysis 

was used to determine effect of welfare 

scheme on employeesô job satisfaction. 

RESULTS AND DISCUSSIONS 

 

It is wordy to note that the mean age of the 

employees were 38 years and 46.3% of the 

employees fall within the range 36 ï 40 years 

(Table 1).  
 
Table 1. Distribution of respondents by their personal 

characteristics 

Variables Frequency Percentage Mean 

Age (years)    

Less than 

30 
122         37.1 38 years 

31-35 84         25.6  

36-40 68 20.7  

Greater 

than 40 
56 17.0  

Sex    

Male 185 56.4  

Female 143 43.6  

Educationa

l status 
   

B.Sc 108 32.9  

HND 80 24.4  

OND 40 12.1  

MSc 74 22.6  

PhD 28 8.5  

Marital 

Status 
   

Married 256 78.0  

Single 72 21.9  

Religion    

Christianit

y 
200 61.0  

Islam 72         39.0  

Income( )    

Less than 

100,000 
127 38.7 

107,692.0

0 

101,000-

1500,000 
108 32.9  

>150,000 93 28.3  

Source: Field survey, 2016 

 

This result implies that the employees were 

still at their youthful and vibrant age for work. 

This result supports the findings of [2, 10], 

who reported that most of the most 

Agricultural employees were within this age 

range of 30 ï 40 years. Also, majority 

(56.4%) of the employees were male while, 

43.6% were female. This implies that there 

are more male than female working at the 

institute. This results is corroborated by the 

assertion of [3, 15] who asserted that most 

research institute in Southwest Nigeria is 

constitute with male staff. More so, it is 

wordy to note that 32.9% of the employees 

had BSc as their educational qualification. 

Majority (78.0%) were married while, 21.9% 
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were single which an indicator that most 

employees were married is. Most (61.0%) of 

the employees were Christians while, 39.0% 

were Muslims. 

The result in the Table 2 below shows that 

majority of the respondents affirmed that the 

welfare services provided by the management 

of their organisation were: Security services 

( ὼ 2.87), accommodation ( ὼ 2.79), 

transportation and canteen services (ὼ 2.78), 

maternity leave ( ὼ 2.68), training and 

education facilities (ὼ 2.61) and retirement 

benefits ( ὼ 2.59). This implies that the 

organisation had made all these welfare 

package available to cushion any challenges 

that might happen suddenly. That is 

availability of accommodation and 

transportation system will make the employee 

to be more relax and discharge their duties 

efficiently and have strong attachment with 

the organisation. This results is in line the 

assertion of [5] who asserted that employeeôs 

welfare includes provision of relaxation 

centers, and worksô canteen together with 

various saving schemes. 
 

Table 2. Distribution of respondents by types of welfare 

scheme 

Welfare scheme Mean SD 

Provision of security services 2.87 1.90 

Provision of accommodation 2.79 1.65 

Provision of transportation and 

canteen services 
2.78 1.55 

Availability of maternity leaves 2.68 1.43 

Availability of training and 

education facilities 
2.61 1.39 

Provision of retirement benefit 2.59 1.28 

Compensation for non-working 

periods 
2.43 1.26 

Provision of insurance policies 2.33 1.18 

Provision of health and welfare 

services 
2.21 1.08 

Provision of counselling services 2.01 0.98 

Source: Field survey, 2016 

 

Ability of the employee to remain in an 

organization depends on how satisfied they 

are with organization [2] Table 3 shows the 

result on the finding of employeesô job 

satisfaction in the studied area. Based on this 

employees derived their satisfaction through: 

flexibility in work scheduling (ὼ ςȢυτ and 

opportunities for promotion (ὼ υȢυσ. this 

result is in line the report of [8, 13, 16] who 

said employees become committed when they 

get promotion and this gives them utmost 

satisfaction.  

Also, other indicators were relationship with 

co-workers (ὼ ςȢτφ, opportunities to 

utilize their skills and talents within and 

outside the organization (ὼ ςȢτσ.  
This result is supported with the findings of 

[14]and [9]who were of the opinion that job 

become interesting if the workforce can be 

allow to fulfil their obligation with less 

supervision. Few of the studied employees 

were averagely satisfied with relationship 

with supervisors (ὼ ςȢςτ, opportunities to 

repeat task (ὼ ςȢσσȟ and location of work at 

hand (ὼ ςȢςψ. this is also in line with [11] 

who was of the opinion that indicators 

mentioned above will improve the  interest an 

employee and led to better satisfaction.  It 

necessary to note that the level of employeeôs 

job satisfaction is high in the studied 

organisation. 
 

Table 3. Distribution of level of employeesô job 

satisfaction  

Statements Mean SD 

Flexibility in scheduling 2.54 0.50 

Opportunities for Promotion 2.53 0.66 

Amount of paid vacation time/sick 

leave offered 
2.45 1.00 

Relationships with your co-workers  2.46 0.70 

Hours worked each week 2.43 0.68 

Opportunity to utilize your skills and 

talents within and outside the 

organization 

2.43 0.66 

Support for additional training and 

education both locally and 

internationally 

2.41 0.66 

Benefits (Health insurance, life 

insurance, etc.) 
2.36 0.67 

Opportunity to redo a task that is not 

done properly 
2.33 0.74 

Location of work 2.28 0.76 

Relationship(s) with your 

supervisor(s) 
2.24 0.78 

Degree of independence associated 

with your work roles 
2.22 0.74 

Time given to complete a task  2.20 0.59 

Job Security 2.13 0.77 

Recognition for work accomplished 2.12 0.80 

Opportunity to learn new skills 2.11 0.74 

Source: Field survey, 2016 

 
Table 4. Level of job performance 

Categorisation Frequency Percentages 

Low level  18 23.7 

High level 58 76.3 

Source: Field survey, 2016 
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The results indicated that there is significant 

relationship between employees sex (ɢ2= 

106.211, p<0.05), religion (ɢ2= 104.87, 

p<0.05), and rank (ɢ2= 124.484, p<0.05). This 

results implies there was strong relationship 

between employeeôs religion and their welfare 

packages. Also, significant relationship 

existed between employees welfare scheme(r 

= 0.470 P<0.05) and job satisfaction.  This 

results is in line with [12 and 15] who was of 

the opinion that better welfare scheme will 

enhance employeesô attitude. 
 
Table 5. Test of relationship between independent 

variables and job satisfaction 

Variables ɢ2 df R P-value 

Sex 106.211 1  0.00 

Marital 

status 

40.397 4  0.91 

Religion 104.934 1  0.00 

Rank 124.484 2  0.00 

Position  61.510 1  0.22 

Welfare 

scheme 

  0.470 0.04 

 Source: Field Survey, 2016 

  

CONCLUSIONS 

 

The welfare measures in the studied 

organization involves various aspect that 

helps the employee to argument their monthly 

package form the government. Based on this, 

the study concluded that employee are 

satisfied because the received batter welfare 

package on security, transportation, maternity 

leaves and training both at local and 

international.  Also, employees had high level 

of job satisfaction in the studied organisation. 

It will become more important if the 

organisation or labour union can intensify 

more on welfare package in order to better the 

life of their members. Also, individual bodies 

can also be of help by proving more fund that 

will allow many members to benefit from the 

package at the same time. 
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Abstract 

 

The urgency of this study is substantiated by the problems related to forecasting the development of the national 

food market and the need to increase the capacity of the food security system. The problem becomes especially 

urgent due to the need to improve its sustainability and competitiveness. That is why in order to solve the problems 

of developing the national food security system, it is important to understand strategic benchmarks where the 

forecasts are considered to be especially important substantiated development benchmarks. The reality level of 

substantiating parameters of the food market development in the forecast models depends on the degree of 

accounting resources of the food commodity groups, and the opportunities for their forecasting are the basis for the 

reality of the forecast development scenarios. That is why the approach offered in the article assumes the solution to 

an urgent and timely problem. The goal of this article is to substantiate methodological approaches to commodity 

group forecasting of the food market development as the most objective in the system of strategic food security 

management, and based on this, to substantiate offers on developing the national food security system. Defining 

strategic long-term forecasts of the national food security system development and parameters of the food market 

based on them is an important area of scientific studies based on a comprehensive analysis of the agro-food 

market's activity, identifying the existing problems and developing offers on improving management instruments. 

The objects of the study are strategically important commodity groups of the production food subsystem of the 

national economy and food resources of the market. 

 

Key words: agriculture, import substitution, forecasting, food security, grain 

 

INTRODUCTION  
 

The urgency of this study is substantiated by 

the problems in the strategy of the further 

development of the national food security 

system. Under the existing circumstances, the 

revealed imperfection is related to the 

insufficient scientific substantiation of the 

methodology to forecast the parameters of the 

production subsystem: the methods used to 

forecast the parameters of the national food 

security system development do not fully take 

into account the peculiarities and resource 

potential of the production subsystem by food 

groups. Therefore this problem becomes 

especially important in the context of the 

sanctions regime and the growing 

competition. The need in the objectivity and 

reality of the forecast models in the strategy of 

food security management under these 

conditions seems to be a factor that solves the 

problems on further increase in the resources 

of the food market [9]. 

The need to take into account the principles of 

predictability in the system of strategic 

management measures is indicated in Decree 

of the President of the Russian Federation No. 

120 dated 30.01.2010 and the Doctrine of 

Food Security of the Russian Federation dated 

November 28, 2008, and are formalized in the 

State Program for the Development of 

Agriculture and Regulation of Agricultural 

Products, Raw Materials and Food Markets 

for 2008-2012. [5, 7]. 

Legislatively the consistency and 

predictability principle is applied in measures 
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on implementing Resolution of the Russian 

Government No. 717 dated 14.07.2012 ñOn 

the State Program for the Development of 

Agriculture and Regulation of Agricultural 

Products, Raw Materials and Food Markets 

for 2013-2020ò. Besides, this principle is 

applied in the National security strategy of the 

Russian Federation until 2020 approved by 

Decree of the President of the Russian 

Federation No. 537 dated May 12, 2009. In 

accordance with the orders of the President of 

the Russian Federation and the Government of 

the Russian Federation, measures were 

initiated to improve the forecasting 

mechanisms stated in the Concept of Long-

Term Socio-Economic Development of the 

Russian Federation until 2020 (approved by 

Order of the Government of the Russian 

Federation No. 1662-r dated November 17, 

2008) [4, 14]. 

Thus, the issues on improving approaches to 

forecasting in the system of measures on 

strategic management of the national food 

security system and food market development 

are an urgent and timely problem. 

Today, long-term trends in prices for 

agricultural products have strategic 

consequences for food security. They are as 

important as the trends related to short-term 

price leaps for the trend. In their work 

Raushan Bokusheva, Hockmann Heinrich and 

Subal Kumbhakar [3] studied the latest 

generalizing market forecasts for different 

scenarios, and then analyzed data on how 

trade policy restrictions are usually changed to 

prevent national markets from short-term 

fluctuations in international prices around 

their long-term trends. 

It is known that over the last 50 years the 

international agricultural trade has been 

developing rapidly. In particular, in the 1960s, 

analytical studies were focused on the crisis in 

the global agriculture caused by the policy of 

supporting domestic prices. There were 

attempts to measure the results caused by the 

national policy in developing countries and to 

form a model of their impact on the world 

agricultural markets. T. Josling, K. Anderson, 

A. Schmitz, and S. Tangerman [10] developed 

instruments to explain trends and fluctuations 

in world prices and consequences of the crisis 

on food markets. They also formulated tasks 

for the future, including analysis of trade 

based on consumer preferences for certain 

production methods and in terms of 

understanding the impact, i.e. mitigation of 

the consequences related to the climate 

change, and, accordingly, the formation of 

forecasts on the adaptation of food markets to 

it. According to the authors, this paper 

specifies quite relevant instruments to explain 

trends and fluctuations in world prices and 

consequences of the crisis on food markets. 

It is possible to distinguish the article by N. 

Farhadi and S. Moosavi [6] as an example of 

studying the forecast of the interaction 

between investments in an agrocompany and 

competition in the industry. The authors 

selected a statistical aggregate that consists of 

all companies listed at the Teheran stock 

exchange from 1989 to 1993. 129 companies 

were selected as a sample for the study. The 

work used a multidimensional regression. The 

generalized estimation was carried out by the 

least squares method (EGLS). The data of the 

obtained model and the estimated developed 

hypothesis were verified. The results show a 

considerable and direct relationship between 

them. The use of the multidimensional 

regression model, as well as the generalized 

estimation approach by using the least squares 

method, is of great scientific interest. 

In their work Clo® Garnache, Pierre M®rel, 

Richard Howitt and Juhwan Lee offered a 

new information method for calibrating the 

shadow values of constraints in positive 

mathematical models of agricultural supply 

programming [8]. The shadow values are 

chosen to minimize the deviation of the model 

from the observable costs related to the 

activity and data input, which improves the 

informational basis of the calibrated model. 

The supposed elasticity of demand for 

nitrogen minimally depends on the choice of 

shadow values. However, the predicted 

environmental results differ, because this 

choice has the impact on the distribution of 

nitrogen in regions and cultures. In the work, 

the mathematical model of agricultural supply 

programming is urgent. 

In their work K. Anderson, S. Jha, and S. 

Nelgen summarize the latest forecasts of food 
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markets up to 2030 under various scenarios 

and then analyze data on how trade policy 

restrictions are usually changed to protect 

national markets from short-term fluctuations 

of international prices around their long-term 

trends. The authors argue that long-term 

trends in prices for agricultural products have 

political consequences for food security, 

which is as important as the trends related to 

short-term price leaps for the trend [2]. This 

work is of considerable scientific interest 

because it contains a methodology for 

determining long-term trends. 

Such researchers as A.I. Altukhov, V.V. 

Drokin, and A.S. Zhuravlev consider todayôs 

fundamentally new social and economic 

situation in the agrarian area [1]. In their 

opinion, it does not fit into the framework of 

the current national agrarian policy as a long-

term instrument for the economic regulation 

of the agro-food market and state support for 

the agrarian sector. It is possible to ensure 

food security based on import substitution in 

the context of globalization of national agro-

food markets under macroeconomic 

conditions that contribute to the development 

of the competitive agricultural sector [11]. 

The main reason constraining the 

development of the industry is the 

nonequivalent interbranch exchange that is 

not favorable for agriculture. The article 

offers and tests the authorôs model (variant) of 

the methodical scheme for estimating the 

impact of price interindustry relations and 

state financial support (in the form of 

subsidies) of agricultural organization on their 

profitability formation [13]. 
 

MATERIALS AND METHODS  

 

It is important to understand trends (forecasts) 

of the parameters of problem sectors of the 

agro-food market that are based on a 

comprehensive analysis of the activities of 

these markets, identifying the existing 

problem sectors and developing offers for 

improving management tools. 

The study objects are the most important 

problems of strategic development of food 

groups and resources of the food market. 

The materials of this study include the 

statistical data of the food product groups 

under study that are found in public sources 

and on official websites, as well as materials 

of the food groups submitted to the authors 

under official requests made within the state 

task. 

The conducted research used such methods as 

analysis and comparison, induction and 

deduction methods, graphical analysis 

method, and the generalization method. Based 

on assessing methodological approaches, 

defining production opportunities and the 

capacity of the food market, the authors offer 

a system of measures to solve the above 

problems. It consists of the following stages: 

ï Stage 1: collecting and processing the initial 

information, 

ï Stage 2: developing methods to estimate the 

capacity of the agro-food market, 

ï Stage 3: developing the forecast of the food 

market development, and 

ïStage 4: developing offers on the elimination 

of shortcomings. 

At the first stage, it is necessary to carry out 

the following activities: to obtain official data 

on the food market by requesting Rosstat or 

marketing agencies, and adding the volume of 

the informal market (35-40%)to them; to 

collect and to analyze statistical data on the 

population size; and to calculate the volumes 

of security for each commodity group per 

person. 

The second step of the first stage is to 

systematize data, to make up grouping and 

analytical tables, dynamic series of analyzed 

indicators, diagrams. 

This stage of the information analysis is 

preparatory because it makes the quantitative 

and qualitative estimation of the food market 

capacity. 

The third stage is to define production 

opportunities and potential capacity. 

The potential capacity will be interpreted as 

the maximum possible sales volume. At the 

same time, the volume of sales is a set of 

potential consumers who buy food products 

based on physiological standards of 

consumption. However, at the same time, the 

potential capacity of the food market cannot 

be achieved, because consumers have certain 
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restrictions: the profitability of the population, 

financial constraints, consumption limitations, 

etc. 

At the fourth stage, the results of the real and 

potential capacity of the market of the main 

groups of food products are compared. Using 

the comparative analysis, it is possible to 

identify the provision of the potential food 

product capacity, which allows defining the 

possibility of exporting this product to other 

regions, as well as importing deficit products 

under a considerable excess of the real 

capacity over the potential. 

 

RESULTS AND DISCUSSIONS 

 

Based on estimating methodological 

approaches, defining the potential capacity of 

the food market, the authors offer a system of 

measures to solve the above problems. It 

consists of the following stages. 

The first stage results in obtaining analytical 

data that are a basis for defining the potential 

capacity of the food market. 

At the second stage, it is necessary to 

determine the real capacity of the food 

market. It is defined as the sum of the volume 

of production, the volume of import by trade 

organizations, the volume of surplus in trade 

organizations and the volume of state 

reserves, minus the volume of export: 

 
Ὁ ὠ ὠ ὠ ὠ ὠ  

 

where: E is the real capacity of the food 

market, 

Vpris the volume of food production, 

V imis the volume of food import, 

Vsurpis the volume of food surplus in trade 

organizations, 

Vsris the volume of state reserves, and 

Vexp is the volume of food export. 

At the same time, these indicators are 

calculated as the total volume of sales of the 

product group under consideration. 

The third stage is the determination of the 

potential capacity. 

The required capacity will be interpreted as 

the maximum possible sales volume. At the 

same time, the volume of sales will be 

considered as a set of potential consumers 

who buy food products, based on 

physiological standards of consumption. 

However, at the same time, it is impossible to 

achieve the potential capacity of the food 

market because consumers have certain 

restrictions: the profitability of the population, 

financial constraints, consumption limitations, 

etc. 

When calculating the potential capacity of the 

food market, annual consumption rates per 

person or medical consumption rates and the 

total size of the population are used: 

 

ὅ Ὓ Ὕ or ὅ Ὓ Ὕ 

 

where: C is the capacity of the food market, 

Sc is the standard of food consumption by one 

person, 

Smc is the standard of medical consumption of 

food by one person, and 

Tp is the total size of the population. 

The authors think that in order to define the 

consumption standard more accurately, it is 

necessary to divide the population of the 

country into the following groups: 

- by the intensity of consumption (with a 

high, medium, and low degree), 

- by age (children, youth, employable 

population, pensioners), and 

- by the territory of residence (urban, rural 

population). 

At the fourth stage, the results of the real and 

potential capacity of the market of the main 

groups of food products are compared. Using 

the comparative analysis, it is possible to 

identify the provision of the potential food 

product capacity, which allows defining the 

possibility of exporting this product to other 

regions, as well as importing deficit products 

under a considerable excess of the real 

capacity over the potential. 

It is reasonable to define the capacity of the 

market of agricultural enterprises on the basis 

of secondary data of state or regional 

statistics. The ratio of the turnover of an 

agricultural enterprise to the capacity of the 

market gives the market share of this 

enterprise. The market share of the enterprise 

can be characterized as an objective indicator 

that can generalize the result of the 

competition in the market [12]. A selective 
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comparison of the main positions of 

agricultural production and food industry 

indicates that in most cases the change of the 

trade balance in physical volumes is 

considerably compensated by the change in 

production, but the production growth exceeds 

the growth in the trade balance only for 

poultry meat and flour. 

To create the terms and conditions for 

sustainable development and optimal 

functioning of the food security system, it is 

necessary to forecast the least efficient factors 

calculated on the basis of the dynamics of 

minimum (medical) standards and 

consumption levels of food groups at average 

rates (Table 1) and volumes of consumption, 

production and sales of food product groups 

in 2013-2016 at minimum and average rates 

for three groups (Table 2). 

 

 
Table 1. Dynamics of Minimum (Medical) Standards and Food Consumption at Average Rates for Three Groups 
Groups of products Minimum standards by population groups, (kg per year 

per person) 

 

Dynamics of food consumption at average rates 

for three groups (tons) 

 

 Employable 

population  

 

Pensioners  Children  Average 

standard 

for three groups 

 

Average consumption at 

average standards for 

three groups in 2013 

 

Average consumption at 

average standards for 

three groups in 

2014 

 

Average consumption at 

average standards for 

three groups in 2015 

 

Average consumption at 

average standards for 

three groups in 2016 

 

Population, thous. 

people 

 

    143,347 143,667 146,267 146,545 

Bakery and pasta in 

terms of flour, cereals, 

legumes, in total 

        

 126.5 98.2 77.6 100.8 14,449,377.6 14,481,633.6 14,743,713.6 14,771,736 

         

Potatoes 100.4 80.6 88.1 95.5 13,689,638.5 13,720,198.5 13,968,498.5 13,995,047 

Vegetables and melons 114.6 98.0 112.5 108.4 15,538,814.8 15,573,502.8 15,855,342.8 15,885,478 

Fruits, berries and 

grapes 

60 45.0 118.1 74.4 10,665,016.8 10,688,824.8 10,882,264.8 10,902,948 

Meat and meat 

products, in total 

58.6 54.0 44.0 52.2 7,482,713.4 7,499,417.4 7,635,137.4 7,649,649 

         

Milk and dairy 

products in terms of 

milk, in total 

290 257.8 360.7 302.8 43,405,471.6 43,502,367.6 44,289,647.6 44,373,826 

         

Eggs 210 200 201 203 29,099,441 29,164,401 29,692,201 29,748,635 

Fish and fish products 18.5 16.0 18.6 17.7 2,537,241.9 2,542,905.9 2,588,925.9 2,593,846 

Sugar 23.8 21.2 25.8 22.3 3,196,638.1 3,203,774.1 3,261,754.1 3,267,953 

Oil 11.0 10.0 5.0 8.7 1,247,118.9 1,249,902.9 1,272,522.9 1,274,941 

Source: Compiled by the authors on the basis of the Federal State Statistics Service data (www.gks.ru) 

 

Table 2. Consumption, Production and Sales of Food Products in 2013-2016 at Minimum and Average Standards for 

Three Groups 
Groups of products Dynamics of food consumption at average standards for three 

groups (thous. tons) 

Production of food products 

groups in, thous. tons 

 

2013 2014 2015 2016 2013 2014 2015 

Bakery and pasta in terms of flour, cereals, legumes, in 

total 14,449.4 14,481.6 14,743.7 14,771.8 18,036 18,162 1,8213 

Potatoes 13,689.6 13,720.2 13,968.5 13,995.0 30,199 31,500 33,600 

Vegetables and melons 15,538.8 15,573.5 15,855.3 15,885.5 16,109 15,500 16100 

Fruits, berries and grapes 10,665.0 10,688.8 10,882.3 10,902.9 2,941.5 2,995.6 2903.3 

Meat and meat products, in total 7,482,713.4 7,499,417.4 7,635.1 7,649.6 8,544.2 9,070.3 9,565.2 

Milk and dairy products in terms of milk, in total 43,405.5 43,502.4 44,289.6 44,373.8 30,700 30,790.9 30,796.9 

Eggs, mln  29,099.4 29,164.4 29,692.2 29,748.6 41,286 41,860 42,571.7 

Fish and fish products 2,537.2 2,542.9 2,588.9 2,593.8 3,789 3,725 3,829 

Sugar 3,196.6 3,203.8 3,261.8 3,267.9 4,959 5,249 5,743 

Oil 1,247.1 1,249.9 1,272.5 1,274.9 3,934 4,976 4,655 

Source: Compiled by the authors on the basis of the Federal State Statistics Service data (www.gks.ru) 

 

In order to forecast the indicators of the food 

production and consumption market taking 

into account the size of population, Excel and 

official statistical reporting data for the 

previous ten years (not more) were used in 

order to forecast trends for subsequent years. 

In the authorsô opinion, it is possible to 

resolve this problem by using the following 

model (1): 

 

 
 

where: ʅtis the annual value of the indicator t, 
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f(ʍt10) is the function of average t (11) for 

11years, and 

ʉ(ʍt10) is the characteristic of the model that 

shows the forecasted indicators for future 

years based on the previous ones; in this case, 

11 years. 

It is necessary to calculate the function f(ʍt11) 

as an average. 

According to the above analysis of Table 2, 

the following types of food groups have the 

greatest deviation from the required 

minimum: fruits and berries (31.7%), and 

milk and dairy products (70.7%). 

On average the minimum consumption rate 

for the consumer group ñfruits and berriesò is 

74.4 kg per person. Based on this, their 

necessary production is calculated (Table 3) 

 
Table 3. Dynamics of Gross Collection, Actual Consumption of Fruits, Berries and Grapes Per Capita 

Year 

Population, thous. 

persons 

Gross collection of 

fruits, berries and grapes, 
thous. kg  

Consumption per capita, 

kg  

Required production of fruits, berries and 

grapes, thous. kg 
(with a minimum rate of 74.4 kg per person) 

Actual indicators 

2003 145,000 3,451,000 23.8 10,778,000 

2004 144,200 3,935,000 27.2 10,728,000 

2005 143,500 3,710,000 25.8 10,676,000 

2006 142,800 2,174,000 15.2 10,624,000 

2007 142,200 2,818,000 19.8 10,580,000 

2008 142,800 2,669,000 18.6 10,624,000 

2009 142,700 3,067,000 21.4 10,617,000 

2010 142,800 2,473,000 17.3 10,624,000 

2011 142,900 2,927,000 20.4 10,632,000 

2012 143,000 2,931,000 20.5 10,639,000 

2013 143,300 2,941,500 21 10,662,000 

2014 146,090 2,995,600 21 10,869,096 

2015 146,267 2,903,300 20 10,882,265 

2016 146,545 3,300,000 22.5 10,902,948 

2017 146,877 2,880,000 19.6 10,927,649 

2018 146,904 3,350,000 22.8 10,929,658 

2019 147,500 11,000,000* 74.6 10,974,000 

2020 147,900 13,000,000* 87.9 11,003,760 

2021 148,200 13,300,000* 89.7 11,026,080 

2022 148,500 13,500,000* 90.9 11,048,400 

Source: Compiled by the authors on the basis of the Federal State Statistics Service data (www.gks.ru) 

 

At this stage of development, one of the most 

important problems of the countryôs food 

security is the liquidation of disproportions in 

the structure of food production, the 

optimization of its quality and the creation of 

terms and conditions for the competitiveness 

of the national food security system. It 

resulted in the following: 

ïProcesses related to the formation and 

development of a bimodal type of the 

economic structure of the national food 

security system characterized by large-scale 

production (agroholdings), liquidation of the 

small and medium-sized business sector in 

agriculture, its underdevelopment in 

processing, and agro service of the national 

agroindustrial complex, 

ïThe imperfection of the program-targeted 

management of the development and 

functioning of the national food security 

system, and 

ïImpact of the globalization of food markets 

due to entering the WTO and liabilities to 

further use the potential of the national food 

security system. 

In practice, management of the national food 

security system development can be explained 

by its imperfection, taking into account the 

consistency and predictability principle. 

The situation on the food market is 

characterized by the achieved food security 

parameters for the main groups of commodity 

supply, and the inability to achieve them in 

separate but significant areas (milk, beef meat, 

vegetables and fruits). 

 

CONCLUSIONS 

 

Based on the study, it is possible to note that 

the creation of terms and conditions for 

sustainable development and functioning of 
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the food security system involves the 

development of programs that suppose: 

ÅOptimization of the parameters of the 

economic structure and its formation in 

regional food security systems by the product 

type in accordance with the available resource 

potential and the mechanism for attracting 

development resources (budget funds, credit 

sources, citizensô funds), 

ÅImprovement of the mechanism of the 

program-targeted regulation of the 

development and functioning of regional food 

security systems in accordance with the 

principles of the territorial and product 

approach instead of the existing territorial and 

sectoral approach. 

A prerequisite for this is the creation of the 

terms and conditions for the sustainability of 

rural areas according to parameters of the 

rural populationôs employment in order to 

form a high-quality labor potential. 

The problem can be resolved by improving 

the mechanism of managing the development 

of the national food security system and 

activating the innovative approach to 

organizing the improvement of the 

mechanism for regulating the food market 

development. 
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Abstract 

 

The rural areas possess a substantial potential of growing and t have a vital social role in the social and economic 

life of every country. The social and economic life in the rural areas is carried out via rural communities. The 

paperwork is presenting the results of a study which was performed in rural communities of CŁlŁraѽi County 

regarding the public perception of the inhabitants on the development of the rural communities. The criteria of the 

analysis were the following: the locality, the age, the level of education, the gender and the professional status. The 

study emphasized the fact that the model of the communityôs development may be considered as a local specific 

model, which is the result of some complicated processes that required a long- term evolution. 

 

Key words: rural development, citizensô involvement, rural community, active participation 

 

INTRODUCTION  
 

Rural communities are communities on a 

voluntary basis, which help the institutions 

with the sustainable continuity of the social 

and economic life [11]. 

From the administrative point of view, the 

Romanian territory is organized, at NUTS5 

level in 320 localities (of which 103 

municipalities ï the most important cities) [8] 

which forms the urban areas and 2,861 

villages, which represent the rural area (at 31 

of December 2011) [9].  

On their turn, the villages are most of them 

formed from more villages (12,957 villages).  

The towns and the villages are clustered in 

counties (NUTS3 level) which hold 

administrative functions.  

The 42 counties are clustered in 8 regions of 

development (NUTS2), which do not have 

administrative functions. [3] 

The rural areas of Romania cover 87.1% of its 

territory and 47.2% from its population, 8.98 

million of inhabitants 2011 [5]. 

The Countyôs surface is 5,088 square 

kilometres, representing 2.1% of the 

Romanian territory, CŁlŁraĸi County 

occupying rank 28 considering the size among 

the countryôs counties.  

The population of CŁlŁraĸi County is formed 

of 308,655 inhabitants (1.64% of the 

countryôs population) [6].  

From the point of view of the distribution on 

the areas of residence 61.55% are living in the 

rural areas 38.45% of the countyôs population 

lives in the urban areas [1].  

The level of the populationôs urbanization 

being under the average of the country, which 

is 46.1% [6]. 
 

MATERIALS AND METHODS  

 

Starting from the assumption that the citizensô 

participation represents an important marker 

in the rural development [10], it was carried 

out during the year 2017, a survey, on a 

questionnaire basis in the rural communities 

from CŁlŁraἨi County in order to capture the 

public perception on the influence of the rural 

communities (citizens/organizations) 

regarding the rural development.  

The research was carried out through the 

inquiry method on the questionnaire basis, 

which represents an instrument of research 

consisting of a series of questions and of 
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answers based on quality (the following were 

used: very much, a lot, little, not at all) in 

order to collect the information.   

The analysis of the data from the 

questionnaire was carried out with the help of 

the conformity test ɢ2 (ñhi-squareò) which can 

be applied to any statistic distribution.  

ɢ2 test allowed the clustering and the 

calculation of the qualitative answersô 

significance on the criteria of the respondentsô 

characterization (village of residence, age, 

level of education, sex, professional status). 

The significance was calculated for the 

probabilities of transgression. <0.05%, 

insignificant; 0.05, significant (*); 0.01, 

distinctive significant (**); 0.001, very 

significant (***)).  

The research was carried out in three main 

villages (Belciugatele, Dragalina and DragoἨ 

VodŁ), with 100 respondents and villages with 

a number of 80 respondents, which were 

analysed as ~other villages~.  

The selection of the respondents was carried 

out by choosing the fifth house. The author 

was accompanied by educational staff which 

knew the inhabitants of the villages. 

 

RESULTS AND DISCUSSIONS 

 

The investigated rural communities present a 

different level of social and economic 

development.  

They are different as size and stretch and they 

are positioned in different areas of CŁlŁraἨi 

County.  

 
Table 1. The structure of the population from the studied villages according to gender, in the year 2016, in CŁlŁraἨi 

County.  

Village 
TOTAL POPULATION MALE FEMALE 

No % No % No % 

Belciugatele 2,247 100,0 1,139 50,7 1,108 49.3 

Dragalina 8,597 100.0 4,382 51.0 4,215 49.0 

DragoἨ VodŁ  2,946 100.0 1,458 49.5 1,488 50.5 

Data source: INS, 2013 Regional Direction of Statistics- CŁlŁraĸi ï Stable population at 1 January 2011[6] 

 

The studied villages have a population of 

13,790 people (Table 1), which represents 

22.38%, of the total population from CŁlŁraἨi 

County.  (Dragalina with 8.597 inhabitants, 

DragoἨ VodŁ with 2.946 inhabitants and 

Belciugatele with 2.247 inhabitants). 

The occupied surface of the three villages is  

5,088 ha, which represents 7.55% of the 

countyôs surface (Table 2). 

The populationôs density is very different, 

from 38 citizens/square km in DragoἨ VodŁ 

village, to 46.2 citizens/square km in 

Belciugatele village to 74.4% in Dragalina 

village.  

 
Table 2.  The surfaces and population share and the populationôs density of the investigated villages, comparing 

with CŁlŁraἨi County 

Village 
Total surface Population Density 

km2 % Inhabitants % Inh./km2 % 

Belciugatele 80.14 1.58 2,247 1.58 28.0 46.22 

Dragalina 180.71 3.55 8,597 3.55 47.6 78.42 

DragoἨ VodŁ 127.76 2.51 2,946 2.51 23.1 38.01 

Total County 5,088 100 308,655 100.00 60.7 100.00 

Data source: INS, 2013 Regional Direction of Statistics- CŁlŁraĸi ï Stable population at 1 January 2011[6] 

 

In CŁlŁraἨi County the density was of 60.7 

citizens/square km (rank 32 on counties)[7], 

and at the country level of 84.4 citizens/square 

km (rank 84 in the world)[12]. 

Analysing the correlation between the rural 

development and the existence of some strong 

rural communities, at the village level it is 

noted that there is a very significant 
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distinction (***) of the appreciation degree. 

(Table 3) 

 

 
 

Table 3. The analysis of the correlation between the village development and the existence of some organized 

communities according to the studied villages from CŁlŁraἨi County, in the year 2017 

Village MU 

Do you believe that the existence of some strong organized 

communities can influence the development of your 

village? 

Total 

Very much A lot Little Not at all no % 

Belciugatele No 7 10 32 51 100 26.25 

DragoἨVodŁ No 26 39 30 6 101 26.51 

Dragalina No 86 14 0 0 100 26.25 

Other villages No 38 25 14 3 80 21.00 

Total 
No 157 88 76 60 381 100 

% 41.21 23.10 19.95 15.75 100 x 

Indicators 

Test 

ɢ2 
Threshold of significance    

Ò 0.2 0.1 0.05 0.01 0.001   

CHIINV (Chi theoretic) Ó 12.24 14.68 16.92 21.67 27.88   

CHIINV (Chi calculated) 247.99         ****    

 Pearson Coefficient 0.628             

Data source: CŁlin ïNŁstase Mariana, 2017, Questionnaire- rural communities, CŁlŁraἨi County [2] 

 

The inhabitants of Dragalina and DragoἨ 

VodŁ are the ones which appreciate very 

much the positive influence of the strong 

organized communities in the development of 

the village of which they belong to.  

 The respondents of the questionnaire have 

declared that they are consulted by the local 

public authorities, there is decision 

transparency and an important number have 

participated in an active manner to the 

implementation of the local projects, 

meanwhile the level of acknowledgement of 

the influence and the impact of the 

communities in the rural development is low 

represented in Belciugatele village.  

 

 
Table 4. Analysis of the correlation between the village development and the existence of some organized 

communities according to the respondentsô age from CŁlŁraἨi County in the year 2017 

Age  MU 

Do you believe that the existence of some 

strong organized communities can influence the 

development of your village? 

 

Total 

Very much A lot Little Not at all no % 

Under 30 years no 22 19 13 12 66 17.32 

Between 31-40 years no 62 25 15 6 108 28.35 

Between 41-50 years no 41 26 21 15 103 27.03 

Between 51-60 years no 18 12 12 10 52 13.65 

Over 61 years no 14 6 15 17 52 13.65 

Total 
no 157 88 76 60 381 100 

% 41.21 23.10 19.95 15.75 100 x 

Indicators 
Test ɢ2 Threshold of significance    

Ò 0.2 0.1 0.05 0.01 0.001   

CHIINV (Chi theoretic) Ó 20.47 23.54 26.30 32.00 39.25   

CHIINV (Chi calculated) 43.48         ***    

Pearson Coefficient  0.320             

Data source: CŁlin ïNŁstase Mariana, 2017, Questionnaire- rural communities, CŁlŁraἨi County [2] 

 

In this regard, the correlation is appreciated 

with very much and a lot by 17% of the 

Belciugatele villageôs inhabitants, 65% of 

DragoἨ VodŁ inhabitants, 90% of Dragalina 

inhabitants, and 63% of the inhabitants from 

the other villages. 

From the statistical analysis of the answers on 

the respondentsô criteria of age, according the 

correlation between strong communities and 
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the development of the village, resulted that 

the pattern of appreciation is different, such as 

the differences of the answers are appreciated 

as very significant (***)(Table 4). 

Therefore, the segments of age between 31-40  

years old and segments of age between 41-50 

years old, they most appreciate and 

acknowledge the impact of the organized 

communities on the local development, the 

first segment (very much and a lot 87 

Inhabitants, 81 %) and the second segment 

(very much and a lot 67 Inhabitants, 65%).  

The least appreciates the segment over 60 

years (very much and a lot 20 Inhabitants, 

38%). 

Regarding the statistic distribution of the 

answers, according to the level of education, 

concerning the correlation between strong 

communities and the development of the 

village, also have resulted different 

appreciations, respectively the answers 

appreciated as very significant from the 

statistic point of view. (***)(Table 5).  

 

Table 5. The analysis of the correlation regarding the development of the village and the existence of the 

communities organized according to the level of education of the respondents, from CŁlŁraἨi County, in the year 

2017 

Last graduated school MU 

Do you believe that the existence of some strong organized 

communities can influence the development of your village? 
Total 

Very much A lot  Little Not at all no % 

1-4 Years of studies no 3 2 7 1 13 3.41 

5-8 Years of studies no 20 27 19 17 83 21.78 

High-school no 83 44 39 36 202 53.02 

University no 51 15 11 6 83 21.78 

Total 
no 157 88 76 60 381 100 

% 41.21 23.10 19.95 15.75 100 x 

Indicators 

Test 

ɢ2 
Threshold of significance    

Ò 0.2 0.1 0.05 0.01 0.001   

CHIINV (Chi theoretic) Ó 12.24 14.68 16.92 21.67 27.88   

CHIINV (Chi calculated) 35.63         ***    

Coefficient Pearson 0.292             

Data source: CŁlin ïNŁstase Mariana, 2017, Questionnaire- rural communities, CŁlŁraἨi County [2] 

 

Thus it can be noted that the appreciations 

very much and a lot, they grow with the level 

of education: 38% at1-4 years of  studies (5 

Inhabitants), 56% 5-8 years of studies (47 

Inhabitants), 63% high-school studies (127 

Inhabitants) and 79% university degree (66 

Inhabitants). 

These appreciations confirm the affirmation 

that ñthe development doesnôt start from 

goods, but from education, organization and 

the discipline of humans [4]. 
 

Table 6. Analysis of the correlation between the development of the village and the existence of some organized 

communities according to the respondents' gender, in CŁlŁraĸi County, in 2017 

Data source: CŁlin ïNŁstase Mariana, 2017, Questionnaire- rural communities, CŁlŁraἨi County [2] 
 

Regarding the distribution on gender, the ones 

that most appreciate the importance of 

organized communities and their impact on 

the rural development are men (60.1%), being 

Gender MU 

Do you believe that the existence of some strong organized 

communities can influence the development of your village? 
Total 

Very much A lot Little Not at all No % 

Male no 88 50 45 46 229 60.10 

Female no 69 38 31 14 152 39.90 

Total 
no 157 88 76 60 381 100 

% 41.21 23.10 19.95 15.75 100 x 

Indicators 

Test 

ɢ2 
Threshold significance   

Ò 0.2 0.1 0.05 0.01 0.001   

CHIINV (Chi theoretic) Ó 4.64 6.25 7.81 11.34 16.27   

CHIINV (Chi calculated) 8.36     *        

Coefficient Pearson 0.147             
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known the fact that in the rural mentality, the 

rural family model is centred on power and 

masculine representation, the woman being 

the one who raises children and doing 

household (39.9%).  

This difference is statistically appreciated as 

significant (*) (Table 6). 

Analysing the statistic distribution of the 

answers, according to the professional status 

of the respondents it is noted that there are 

differences very significant (***) between the 

modality of the answer (Table 7). 

 

 

Table 7. The analysis of the correlation between the village development and the existence of some organized 

communities according to the professional status of the respondents, from CŁlŁraἨi County, in the year 2017 

Data source: CŁlin ïNŁstase Mariana, 2017, Questionnaire- rural communities, CŁlŁraἨi County [2] 

 

CONCLUSIONS 

 

From the analysis of the correlation between 

strong communities and the village 

development after the comparison criteria: 

village, age, level of education, gender, and 

professional status of the respondents, it 

results that there are differences among all 

these criteria that are appreciated statistically 

as very significant (***), with the exception 

of the cluster according to the gender, which 

is significant (*). 

In villages, the answers like: very much and a 

lot, regarding the correlation between strong 

communities and the village development, 

register a ratio which ranges between 17% 

and 90 %.   

Between ages the answers like: very much 

and a lot are contained between 20% and 

67%, and according to the gender between 

39.9% for the female and 60.1% for the male. 

According to the level of education the 

differences are from 38.4 %, at 1-4 years of 

studies to 79.5%, to university degree, and 

according to the professional status from 

28.5% to retired inhabitants and unregistered 

unemployed, to 69.8 % at employees. 

According to the given answers it can be 

considered that the model of the communityôs 

development may be considered as a local 

specific model, which is the result of some 

complicated processes that required a long- 

term evolution.  
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Abstract 

 

Considering that the form and size of the goat's udder can influence its productive capacity, a series of 

measurements of certain dimensions of the udder at Romanian breeds Alba de Banat and Carpatina were 

performed, as follows: large perimeter of the udder, small perimeter of the udder, prior depth of the udder, back 

deepness of udder, length of udder, length and thickness of nipples. The primary data obtained was statistically 

processed using statistical functions available in Microsoft Excel and the main statistical parameters were 

determined: arithmetic mean, standard error of mean and variability coefficient. The udder measurements indicated 

that, in both breeds, the udder suffers transformations along lactations; thus, with regard to the large perimeter, as 

well as the small perimeter of the udder, the largest dimension is reached at the 3rd lactation, after which it begins 

to decrease. These dimensional evolutions indicate that the udder increases its capacity over the productive life of 

the animal in order to store the quantity of the milk. The same transformation curve has the nipples in the sense that 

both their length and thickness are amplified until the 3rd lactation and then begin to diminish. The length of the 

udder is higher at Carpatina by 20.3% than  Alba de Banat, suggesting a longer form, but  nipples at Alba de Banat 

are longer (by 9%) and thicker (by 22.7%) compared to Carpatina, so it is better suited to the mechanical milking. 

 

Key words: goats, milk, udder, dimensions, measurements 

 

INTRODUCTION  
 

The opportunity of these researches is that in 

the specialty literature on the Romanian goat 

breeds there are quite a few references 

regarding the sizes of the udder. The form and 

development degree of the udder can 

influence its productive capacity. The sizes of 

the udder increase in the same time with milk 

production, to the top of the lactation curve, 

after that begin to decrease. The results of 

other researches in this direction have shown 

that these dimensions are influenced by breed 

and are positively correlated with the milk 

production, also depending on the lactation 

curve [2]. 

The udder and its characteristics are 

influenced by several factors such as 

genotype, growing and management systems 

applied. The breed is an important factor that 

determines the production of milk, and in this 

sense there are different levels of amelioration 

[9]. Research conducted in Nigeria on local 

breeds demonstrated that the age of the goat, 

the lactation phase and the weight of the goats 

are important factors that have great influence 

on the udder size [1]. Lactation number 

influence on milk production, where the 

evolution is ascending with a maximum at the 

3rd lactation, after which, beginning with the 

4th lactation, the production starts to decrease, 

is also confirmed by the research of other 

authors [4]. 

 

MATERIALS AND METHODS  

 

Research has been carried out in the goatsô 

farm belonging to S.C. AGROFAM 

HOLDING S.R.L., located in CŁlŁraĸi 

County, on the biological material represented 

by the lactating goats of Alba de Banat and 

Carpatina breeds. 

There were performed 7 types of udder 

measurements, on different lactations, for  120 

goats, of which 60 goats of Alba de Banat 

breed  and 60 goats of Carpatina breed, using 

the ribbon, as follows [3]:  

- The udder's large perimeter - determined as 

circumference of udder in zone of its grip on 

abdomen; 
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- The udder's small perimeter - determined as 

a circumference of udder in the zone of the 

nipples grip on udder; 

- The anterior depth of udder - size between 

the zones of udder grip on abdomen, in the 

anterior part of udder, to the area where 

nipples are attached to udder; 

- The posterior depth of udder - dimension 

between the zone of udder grip on abdomen, 

in the back part of udder, by the point of 

nipples attachment to the udder; 

- The udder's length - dimension between 

anterior part of udder's grip on abdomen, by 

posterior part of udder's grip on abdomen; 

- The nipples length - determined from their 

gripping area on abdomen, to their top; 

- Nipple thickness - measured as their 

circumference. 

We should mention that the timing of the 

measurements was 3 hours before the second 

milking of the day. 

The primary data obtained was statistically 

processed using the statistical functions 

available in Microsoft Excel program and the 

main statistical parameters were determined: 

arithmetic mean, standard error of mean and 

coefficient of variability, following the 

relations: 

  

Arithmetic mean [5]:  X = 
n

Xi
n

i

ä
=1

 

 

Standard error of mean:   
x

s  = Ñ 
n

s  

 

Coefficient of variability: V % = 100³
X

s  

 
The test of differences statistical significance 

between averages was carried out with the 

help of ANOVA Single Factor, within the 

Excel program. 

The measurements provided clues about the 

form and sizes of the udder as well as 

mechanical milking suitability, being an 

originality aspect of the research in the 

domain of goat rising in our country. 

RESULTS AND DISCUSSIONS 

 

Analyzing the data in Table 1, illustrated in 

Figure 1, it is noted that with regard to the 

large perimeter of the udder and the small 

perimeter of the udder, the largest dimension 

is reached at the 3rd lactation [8].  

Practically, the evolution of these two 

dimensions indicates that the udder undergoes 

transformations along lactations, so that after 

the third lactation begins to diminish. 

The prior depth of udder increases 

permanently by the fourth lactation (by 

33.3%), and regarding the back depth of 

udder, it has a continuous dimensional 

evolution until the third lactation, after which 

it begins to decrease.  

The length of the udder reaches the maximum 

size at the 4th lactation (30.20 cm), 57.3% 

higher than the first lactation. 

 
Table 1. Udder's sizes at Alba de Banat, on lactations 

(cm) (n = 60) 

Specification  

X  Ñ 
x

s  

First 

lactation  

Second 
lactation 

Third 
lactation  

Fourth 
lactation  

Large 

perimeter 
of the 

udder 

41.60+ 
1.86 

43.40+ 
1.03 

49.20+ 
3.06 

47.60+ 
0.68 

Small 
perimeter 

of the 

udder 

37.40+ 

1.08 

41.60+ 

2.42 

47.20+ 

0.86 

44.40+ 

0.40 

Prior depth 
of the 

udder 

6.00+ 

0.32 

6.20+ 

0.37 

7.20+ 

0.58 

8.00+ 

0.45 

Back depth 
of the 

udder 

12.00+ 

1.14 

15.80+ 

1.46 

18.20+ 

1.36 

17.80+ 

0.58 

Length of 

the udder 

19.20+ 

0.97 

27.60+ 

1.86 

29.60+ 

1.54 

30.20+ 

1.07 

Length of 

the nipples 

8.00+ 

0.32 

8.00+ 

0.63 

10.20+ 

0.74 

7.60+ 

0.25 

Nipples 
thickness 

14.80+ 
0.58 

17.40+ 
1.03 

18.80+ 
0.66 

11.60+ 
1.03 

Source: Own calculation. 

 

These dimensional evolutions indicate that the 

udder increases its capacity over the 

productive life of the animal in order to store 

the amount of milk that for this breed, reached 

a maximum of 2.3 kg / day during the studied 

period. 
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The same transformation curve has the nipples 

in the sense that both their length and 

thickness are amplified until the 3rd lactation 

and then begin to diminish.  

Thus, the nipple length of the 3rd lactation 

(L3) is 27.5% higher than the first lactation 

(L1), and their thickness is 27% higher at L3 

than L1. 

 

 
Fig. 1. Evolution of udderôs sizes at Alba de Banat, on 

lactations 

Source: Author's calculation. 

 

The test of differences statistical significance 

between lactations regarding udder's 

dimensions at Alba de Banat using ANOVA 

Single Factor shows there are significant 

differences (P <0.05) between lactations for 

the large udder perimeter, the udder's prior 

depth, and the nipples length. 

Distinctly significant differences (P <0.01) 

there are between lactations regarding small 

perimeter of udder and udder's back depth. 

Very significant differences between 

lactations (P <0.001) there are at Alba de 

Banat in terms of length of udder and 

thickness of nipples. 

 
Table 2. The mean of udder's sizes at Alba de Banat 

(cm) (n = 60) 

Specification X  Ñ x
s

 
V% 

Large perimeter of the 

udder 
45.45 + 1.12 11.00 

Small perimeter of the 

udder 
42.65 + 1,05 11.03 

Prior depth of the udder 6.85 + 0.27 17.89 

Back depth of the udder 15.95 + 0.78 21.95 

Length of the udder 26.65 + 1.20 20.13 

Length of the nipples 8.45 + 0.34 17.79 

Nipples thickness 15.65 + 0.74 21.17 

Source: Own calculation. 

 

The mean, standard error of the mean and 

coefficient of variability of these sizes 

parameters of udder at Alba de Banat are 

shown in Table 2. 

The average dimensions of the udder at Alba 

de Banat breed suggest a globular form of it, 

with a good abdominal grip, with well-

developed nipples, suitable for both manual 

and especially mechanical milking. 

 

 
Fig. 2. Goats of Carpatina breed 

Source: Photo by author 

 

At Carpatina breed, the same types of 

measurements were performed, on different 

lactations, and the results are found in Table 3 

and Figure 3. 

In this breed, there is also an evolution of the 

udder's sizes, from the beginning of the 

productive life to the end of it, or until the 

maximum lactation (L3). 
 

Table 3. The udder's sizes at Carpatina, on lactations 

(cm) (n = 60) 

Specification X  Ñ x
s

 

L1 L 2 L 3 L 4 

Large perimeter of 

the udder 

35.40 

+ 0.51 

36.20 

+ 2.52 

44.80 

+ 1.28 

38.40 +  

0.93 

Small perimeter of 

the udder 

30.60 

+ 0.51 

40.40 

+ 1.12 

44.40 

+ 1.21 

40.40 + 

1.12 

Prior depth of the 

udder 

5.60 +  

0.40 

9.60 +  

0.40 

15.20 

+  1.24 

11.40 +  

0.75 

Back depth of the 
udder 

12.00 
+0.55 

16.40 
+ 0.40 

18.80 
+ 0.58 

21.40 + 
1.40 

Length of the udder 
21.60 

+ 1.44 

29.20 

+ 0.74 

38.40 

+ 0.75 

39.00 + 

0.55 

Length of the nipples 
5.80 +  

0.49 

8.40 + 

0.25 

9.20 +  

0.37 

7.60 +  

0.81 

Nipples thickness 
9.80 +  
0.37 

12.60 
+  0.51 

14.40 
+  1.03 

14.20 +  
1.43 

Source: Own calculation. 
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The perimeters of udder, the prior depth of 

udder, as well as parameters of nipples reach 

the maximum size at L3, then decrease, and 

posterior depth of udder and its length 

increase along the lactations. 

 

 
Fig. 3. The evolution of the udder dimensions at 

Carpatina breed, on lactations 

Source: Own calculation. 

 

It can be seen that at L3, the large udder 

perimeter increases by 26.6% compared to L1, 

and the small perimeter of the udder increases 

by 45.1% between L1 and L3. Also, the prior 

depth of udder is greatly increased, by 171% 

in the same period, and the back depth of 

udder increases by 78.3% at the end part of 

lactations compared to L1. 

The length of the udder has also a spectacular 

evolution, which is 80.6% higher at L4 than 

L1, surpassing Alba de Banat breed, where 

the increase is 57.3%. 

Also, the length and thickness of the nipples 

evolves until the 3rd lactation, when the 

maximum of the productions is reached. 

The test of statistical significance of 

differences between lactations in terms of 

udder's sizes at Carpatina using ANOVA 

Single Factor shows that there are 

insignificant NS differences (P> 0.05) 

regarding the small perimeter of udder, the 

prior and posterior depths of udder and the 

length of udder. 

There are also significant differences among 

lactations (P <0.05) in terms of nipple 

thickness and distinct significant differences 

(P <0.01) regarding the large perimeter of the 

udder and the length of the nipples. 

 

 
Fig. 4. Goats of Carpatina breed 

Source: Photo by author 

 

 

In Table 4 there are presented the average 

dimensions of the udder at Carpatina, which 

show, among other things, that the small 

perimeter of the udder is actually slightly 

larger than the large perimeter and the length 

of the udder is higher than that of Alba de 

Banat with 5.4 cm. 

Also, the depths of the udder are higher at 

Carpatina than Alba de Banat, all of these 

indicating a different form from Alba de 

Banat, where the udder is globular, at 

Carpatina being in the form of pear, flaccid 

and not so well gripped by abdomen like the 

other breed. 

 
Table 4. The mean of the udder's sizes at Carpatina 

breed (cm) (n = 60) 

Specification X  Ñ x
s

 V% 

Large perimeter of the 

udder 
38.65+1.07 12.40 

Small perimeter of the 

udder 
38.95+1.26 14.46 

Prior depth of the udder 10.45+0.87 37.19 

Back depth of the udder 17.15+0.88 22.96 

Length of the udder 32.05+1.70 23.73 

Length of the nipples 7.75+0.38 21.70 

Nipples thickness 12.75+0.60 21.12 

Source: Own calculation. 

 

Following Figure 5, the udder's average sizes 

in the two breeds are compared. At Alba de 

Banat, the large perimeter of the udder is 
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17.6% higher than Carpatina, and the small 

perimeter of the udder is 9.5% higher. 

 

 
Fig. 5. The average sizes of udder at Alba de Banat and 

Carpatina  

Source: Author's calculation. 

 

The prior depth of the udder at Carpatina is 

52.6% larger than Alba de Banat, and the back 

depth is higher by 7.5%. 

Also, the length of the udder is higher at 

Carpatina than Alba de Banat by 20.3%, 

suggesting a longer shape, while the nipples at 

Alba de Banat are longer by 9% and thicker 

by 22.7 %, compared to Carpatina, thus, they 

are more suited to mechanical milking. 

Statistical significance of differences among 

the two breed averages indicates that there are 

insignificant NS differences (P> 0.05) 

regarding the udder's large perimeter, the back 

depth of udder and length of nipples. 

There are also significant differences (P 

<0.05) with respect to the small perimeter of 

the udder and the length of the udder, distinct 

significant differences (P <0.01) on the 

thickness of the nipples and very significant 

differences (P <0.001) regarding the anterior 

depth of the udder. 

 

CONCLUSIONS 

 

It is necessary to monitor all the categories of 

factors that determine milk production, in 

order to positively influence both the top of 

the lactation curve, the variations and the rate 

of decline [6]. 

Udder measurements indicated that, in both 

breeds, the udder suffers transformations 

along lactations; thus, with regard to the large 

perimeter, as well as the small perimeter of 

the udder, the largest dimension is reached at 

lactation 3, after that it starts to decrease. 

At Alba de Banat, the prior depth of the udder 

and the udder's length grow continuously until 

the 4th lactation. 

These dimensional evolutions indicate that the 

udder increases its capacity over the 

productive life of the animal in order to store 

the milk quantity produced. 

The same transformation curve has the nipples 

in the sense that both their length and 

thickness are amplified until the 3rd lactation 

and then begin to diminish. 

The average dimensions of the udder at Alba 

de Banat breed suggest a globular shape with 

a good abdominal attachment, with well-

developed nipples, suitable for both manual 

and especially mechanical milking. 

Average udder dimensions at Carpatina show 

that the small perimeter of the udder is 

slightly larger than the large perimeter, and 

the length of the udder is larger than Alba de 

Banat with 5.4 cm. 

Also, the depths of the udder are larger at 

Carpatina than Alba de Banat, all of these 

indicating a different form from Alba de 

Banat, where the udder is globular, at 

Carpatina being in the form of pear, flame and 

not so well caught by the abdomen as the 

other breed. 

The necessity to implement a strategy for the 

improvement of goats for dairy production is 

due to the increased interest of Romanian 

breeders for this species, as well as the 

opportunity for export of goat milk products 

to the European markets [9]. 

By launching an improvement program based 

on performance and growth technologies, the 

efficiency of exploitation of goats will 

increase [10]. 
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Abstract 

 

The purpose of the study was to analyze the technical efficiency of sheep farming using Data Envelopment Analysis 

(DEA) in Isparta province in Turkey. The data used were collected from 80 farmers using the stratified sampling 

method by means of a questionnaire. The technical efficiency of the sheep farming varied between 0.63 and 1.00. 

The mean efficiency of farms was calculated to be 0.41 and 0.48 for constant and variable returns to scale 

assumptions, respectively. The greatest slacks were defined as veterinary-drug costs and labour use. The most 

significant factors affecting efficiency of sheep farming were education, family and hired labour, AU, milk yield per 

sheep, age at separation (years) and number of lambs per sheep born (%). 

 

Key words: sheep farms, technical efficiency, data envelopment analysis 

 

INTRODUCTION  
 

Livestock activities are important for 

balancing of the workforce and better usage of 

main and by-products obtained with plant 

production. In addition, livestock activities 

provide optimal resource utilization and have 

a positive impact on farm income [13]. 

Animal husbandry has an important function 

in rural and economic development as well as 

in balanced and healthy nutrition [4]. Sheep 

breeding takes an important place among 

animal production activities in the world. 

Forage and pastures that are not used for other 

purposes can be evaluated through sheep 

production activity. The sheep transform the 

natural vegetation in such areas to food such 

as meat and milk to feed people. Sheep 

benefit more poor forage than other farm 

animals. Sheep also produce wool and leather 

products such as those used in making 

clothing items for people's lives [14]. 

One of the major problems of the sheep farms 

in Turkey is that they are usually small family 

farms. This situation affects the supply of 

inputs and the use of technology negatively. 

However, there are also advantages such as 

small-scale enterprises can deal with the 

production process more closely. Nowadays 

Determination and comparison of the farm 

performance become more important. The 

most appropriate method for this comparison 

is to determine the efficiency score [28]. 

The efficiency is defined as the degree of 

reaching the targets and the relationship 

between the desired goal and the actual goal. 

It is important to distinguish between the 

results and the outputs while focusing on the 

efficiency. Measuring and evaluating results is 

more difficult than evaluating the input or 

output [19]. The efficiency allows 

determining where the company is situated in 

the current competitive market and shows 

how well the output can be obtained from the 

available inputs [36]. 

There have been many studies on animal 

production related to Data Envelopment 

Analysis. Toro-Mujica et al., (2011) [34] were 

analysed production processes and economic 

viability of farms in a traditional dairy sheep 

farming community of Spain (Castilla-La 

Mancha), and modelled their production and 

quantifying their technical efficiency. 

Theocharopoulos et al., (2007) [32] used data 

envelopment analysis to determine the 

effectiveness of sheep breeding enterprises in 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

66 

Greece. Theodoridis et al., (2012) [33] used 

the data envelope analysis to determine the 

technical efficiency of Sakēz sheep farming in 

Greece. Many studies related to the efficiency 

levels of dairy farms in Turkey has also done 

[20, 23, 3, 24, 6, 7, 17, 25, 5, 29, 26, 28]. 

¥zden and Armaĵan (2014) [27] used data 

envelopment analysis to determine the 

efficiency of beef cattle farms. ķanal and Iĸēk 

(2014) [30] used data envelopment analysis to 

determine the efficiency of bovine farms in 

Erzurum province. Gul et al. (2016) [18] used 

data envelope analysis to determine the 

technical efficiency of goat farms in Isparta. 

Thanks to Turkey's geographical structure and 

the wide pastures are thought to have 

significant potential for sheep breeding. 

Recently, in Turkey and in the Isparta the 

presence of sheep appears to be significantly 

increased. Sheep number in Turkey is 

approximately 23.1 million head in 2010 and 

reached 33.7 million in 2017, with an increase 

of 46%. Isparta Province shows a 129% 

increase in the same period and reached 229 

thousand sheep. 

In this study, it is aimed to determine the 

technical efficiency of sheep farms in Isparta 

province. Data envelopment analysis, which is 

a non-parametric method, has been used for 

the technical efficiency. Tobit Regression 

Analysis investigated the relationship between 

the technical efficiency coefficients obtained 

from the DEA and the selected socio-

economic variables in order to determine the 

factors causing the inefficiency. It is hoped 

that this study will provide useful data to 

sheep producers, policy makers and 

researchers working on this issue. 
 

MATERIALS AND METHODS  

 

The main material of the study is obtained by 

using the questionnaire from the sheep farms 

in Isparta. It has also benefited from similar 

work carried out by various individuals and 

organizations. Survey data cover the 

production period of 2017.  

According to the information obtained from 

Isparta Province Sheep & Goat Breeders 

Association, the districts of Centre, Yalva­, 

and ķarkikaraaĵa­, are dominant in sheep 

breeding, so these districts were selected. All 

the sheep farms in these districts are 

constituted the research population. 

According to TUĶK data, the selected districts 

constitute approximately 67% of total sheep in 

Isparta province. For this reason, it can be said 

that the research region has the qualifications 

to represent the sheep farming in Isparta 

Province. 

The number of samples representing the 

population was calculated as 80 by using the 

Neyman method [35]. The distribution of 

selected enterprises by groups is given in 

Table 1. 

Table 1. Distribution of sheep farms according to the 

animal numbers 

Animal number Farm 

number 

Percentage (%) 

Ò100 23 28.75 

101-200 22 27.50 

201+ 35 43.75 

Total 80 100.00 

Source: Own calculation 

 

Efficiency analysis 

Efficiency is a concept that refers to the 

proper use of resources without waste. 

Technical efficiency is defined using the input 

component in the most appropriate way and 

the most successful output level [31]. 

In order to identify technically active unit 

among the examined farms, technical 

efficiency was calculated using Data 

Envelopment Analysis (DEA) method. DEA 

is a technique based on linear programming 

principles and designed to measure the 

relative effectiveness of farm or economic 

organizations for transforming input into the 

output referred to as "Decision-making Units" 

in the literature [12]. The Data Envelopment 

Analysis (DEA) does not impose any 

functional form and can handle easily multiple 

input and multiple output cases. Moreover, in 

DEA applications inputs and outputs can have 

very different units of measurement without 

requiring any a priori trade-offs or any input 

and output prices. These highly desirable 

features provide this analysis become popular 

among researchers [16]. 

Coelli et al., (1998) [11] explained efficiency 

in two main ways. These are input-oriented 
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and output-oriented criteria. The input-

oriented model of the Banker Charnes Cooper 

(BCC) for decision-making units that produce 

M output using K inputs with different inputs 

is given below: [11, 12]. 

 

Min ɗ, ɚ ɗ 

limitations 

 

-y i + Yɚ Ó 0 

ɗ xi - Xɚ Ó 0 

N1 'ɚ= 1 

ɚ Ó 0 

 

Where ɗ is a scalar value, N1ô is the constraint 

for the convexity condition, and ɚ is an N x 1-

dimensional vector. Y is the output matrix; X 

represents the input matrix. The efficiency 

scores of the farms are indicated by ɗ, which 

takes a value between zero and one. This 

linear programming model needs to be solved 

for each farm separately. ɗ value will be the 

efficiency score for the farm i. This linear 

programming problem must be solved 

separately for each farm in the research 

sample. According to Farrell's (1957) [15] 

definition, the ɗ value indicates that it is 

technically efficient. Coelli et al., (1998) [11] 

and Coelli (1996; 1997) [9, 10] developed a 

computer program that implements a robust 

multi-stage model among multi-stage 

methodology and other options. 

In this study, four input and one output 

models have emerged. In the analysis, gross 

production value (GPV) per bovine unit 

output was used. Milk and dairy products, 

wool, fertilizer and productive value increases 

were taken into account in the calculation of 

GPV. The inputs used in the analysis are; 

labour force (hour / AU), concentrate feed (kg 

/ AU), roughage (kg / AU) and veterinary-

drug costs (TL / AU). The labour input 

consists of the sum of foreign and family 

labour hours per cattle unit. 

 

RESULTS AND DISCUSSIONS 

 

General information on interviewed sheep 

farms is given in Table 2. The average age of 

sheep breeders was 47.54 years, and their 

education duration was 5.80 years and their 

experience was 23.05 years in sheep farming. 

In a similar study by G¿l et al. (2016) [18], 

the average age of the breeders was 

determined as 50.51 years, their education 

level as 5.18 years and their experience in 

goat breeding as 25.33 years. 

The average sheep stock in the farms was 

found 183.49 heads (17.58 AU). The milk 

yield per sheep was calculated at 0.44 

liters/day and the average lactation period was 

indicated 96.38 days.  The grazing duration of 

the cows were found to be 242 days per year. 

In a study conducted in Konya province, it 

was determined that the average grazing time 

of sheep was 240 days [1]. 

The average planting area per farm is 5.02 

hectares. The average planting area of the 

forage crops was 4.64 hectare, it was 

determined that 35.68% consisted of barley, 

27.60% wheat, and 13.93% vetch. Feed plants 

constitute 92.32% of the total processed area. 

It was determined that 27.50% of the 

producers surveyed used credits for sheep 

farming. 40 per cent of the breeders use 

credits from cooperatives and 93.75 per cent 

from Breeding Sheep-Goat Breeders 

Association. 

 
 Table 2. General features of sheep breeding farms 

Source: Own calculation 

 

Statistical data on the variables used in the 

Data Envelopment Analysis is given in Table 

3. The highest variability observed in the chart 

is observed in 51.39% roughage intake 

followed by 42.61% workforce, 41.85% 

veterinary-drug expenditures and 24.47% 

concentrated feed intake. G¿l et al. (2016) 

[18] determined that inputs showing the 

Features                                                                                       Mean 

Breeders age (year) 47.54 

Breeders education level (year) 5.80 

Breeders experience (year) 23.05 

Sheep (head) 183.49 

Sheep (AU) 

Milk yield (lt/sheep/ day) 

Lactation duration (day) 

Grazing duration (day) 

17.58 

0.44 

96.38 

242 

Planted area (ha)  5.02 

Forage crops area (ha) 4.64 

Credit usage rate (%) 

Cooperative membership (%) 

Breeding Sheep-Goat Breeders  

Association membership (%) 

27.50 

40.00 

93.75 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

68 

highest variability in goat breeding farms in 

Isparta province are labour (hr / AU), 

concentrate feed (kg / AU) and roughage (kg / 

AU).   

 
Table 3. Descriptive statistics of DEA variables 

Source: Own calculation 

 

The purpose of the input-oriented data 

envelopment analysis is; the amount of input 

used can be reduced proportionally without 

producing a change for output produced. The 

results of the analysis for the input are given 

in Table 4. As seen in the table, it was found 

that out of 80 sheep farms, except for 5 farms 

(6.25%), the scale was below constant return 

to scale and 13 farms (16.25%) were below 

the variable return to the scale. The technical 

efficiency scores of the sheep farms range 

from 0.48 to 1.00. The average efficiency 

score of researched farms was calculated as 

0.69 under the assumption of fixed return on 

the scale and 0.79 under the assumption of the 

variable return to scale. In this case, it may be 

the case that sheep farms reduce their inputs 

by 21% without changing the output amount. 

Among the 13 efficient sheep farms, 2 of 

them are found in-group 1, one is in the group 

2 and 10 farms are in the group 3. The 

average activity of sheep farms in Greece by 

Theocharopoulos et al. (2007) [32] was 0.54 

under the assumption of the constant return to 

scale and 0.66 under the variable return 

assumption. In this case, it was stated that it 

might be the case that the enterprises should 

reduce the inputs by 24% while keeping the 

output amount. 

In a study conducted by G¿l et al. (2016) [18], 

the average activity of goat breeding farms 

was calculated as 0.44 under the assumption 

of the constant return to scale and 0.66 under 

the variable return to scale assumption. It has 

been found that sheep farms need to reduce 

their inputs by 34% without reducing the 

amount of output. 
 

 

Table 4. Input- oriented efficiency score results 

Efficiency score  CRS VRS SE 

1.00 5 13 5 

0.91-0.99 6 6 29 

0.81-0.90 9 22 22 

0.71-0.80 16 15 19 

0.61-0.70 17 15 5 

0.51-0.60 16 7 0 

0.41-0.50 11 2 0 

Min 0.41 0.48 0.63 

Max 1.00 1.00 1.00 

Mean  0.69 0.79 0.87 

Source: Own calculation 
 

Input losses and excessive input usage 

The input losses due to the inefficiency of 

sheep farms were calculated by subtracting 

the targeted input usage amounts from the use 

of existing inputs of the farms, which did not 

provide efficiency in the production, in order 

to realize an effective production activity. In 

other words, the surplus labour, concentrate 

feed, roughage and veterinary-drug 

expenditures of the ineffective farms in each 

group are determined according to the 

reference farms. It has been found that 25 of 

the 80 sheep farms use 7.64% surplus labour, 

15 sheep farms use 3.68% surplus 

concentrated feed, 8 of the sheep farms use 

2.19% surplus roughage and 26 of the sheep 

farms spend 8.78% surplus for the veterinary 

and drugs (Table 5). In a study conducted by 

G¿l et al. (2016) [18] in Isparta province, it 

was found that that 44 of the 92 goat farms 

use 23.59% surplus labour, 60 goat farms use 

28.85% surplus concentrated feed, 26 of the 

goat farms use 15.58% surplus roughage and 

30 of the goat farms spend 21.26% surplus for 

the veterinary and drugs. 

Variables  Min Max Mean Std. Ev. Variation coefficient (%) 

Output      

GPV/AU 5177.23 10670.73 7178.30 1160.96 16.17 

Input      

Labour(hour/AU) 150.39 912.04 326.65 139.19 42.61 

Concentrated feed(kg/AU) 361.27 1936.38 1078.81 264.03 24.47 

Roughage(kg/AU) 260.15 4865.13 1170.14 601.34 51.39 

Veterinary and drug expenses/AU 113.12 613.50 302.03 126.41 41.85 
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Determination of causes of technical 

inefficiency 
The relationship between efficiency scores 

and selected socio-economic variables was 

investigated by Tobit regression in order to 

determine the factors causing ineffectiveness. 

In the analysis of Tobit, the variables such as 

education level, total labour hour, number of 

sheep as AU, milk yield (lt / sheep / day), age 

at which sheep were separated from the right 

side (years) and number of lambs per breeding 

sheep the effects on the technical efficiency 

levels of the enterprises have been examined. 

The coefficients obtained with the Tobit 

regression are given in Table 6 together with 

the standard error and p values. 

The educational status of the breeders is 

represented by a dummy variable. Number 1 

represented those with a level of education of 

8 years and over and the others were 

represented by number 0. Findings show that 

as the education level increases, the 

effectiveness of farm increases and it is 

statistically significant (p <0.05). However, 

some researchers have stated that there is a 

negative relationship between educational 

level and effectiveness [21, 2, 8, 22, 29]. G¿l 

et al. (2016) [18] found that there was a 

positive relationship between the level of 

education and efficiency in their study. 

However, this was not statistically significant 

(p> 0.10). 

The labour was represented by the total 

annual time of the family and foreign labour. 

According to the results of the regression, the 

decrease of the coefficient shows that the 

efficiency decreases with increasing the 

labour utilization and this result is statistically 

significant (p <0.01). (G¿l et al., 2016) [18], 

there was a negative relationship between the 

labour and the efficiency and statistically 

significant (p <0.01). 

According to the obtained results, sheep 

number as animal unit affects the efficiency of 

the farms and this was found statistically 

significant (p <0.01). Another result of the 

research is that the milk yield (lt / sheep/day) 

increases the efficiency of the farm and this 

result is statistically significant (p <0.10). G¿l 

et al. (2016) [18] found that there was a 

positive relationship between milk yield per 

goat and efficiency of the farm and their 

finding was statistically significant (p <0.01). 

Milking duration / separation from the 

milking of the sheep was included as a year to 

the model. The results showed that the 

efficiency decreased with increasing the age 

of separation from the milking, and this result 

was statistically significant (p <0.01). 

Regression analysis results showed that the 

efficiency increased as the calving rate per 

sheep (%) increased, and this finding was 

statistically significant (p <0.01). 

 
Table 5. Input losses and excessive usage 
 

Input  

Number of 

farms 

Average input 

losses 

Average input 

usage 

Excessive input usage 

(%)  

Labour (hour/AU) 25 25.05 326.65 7.64 

Concentrated feed (kg/ AU) 15 39.74 1,078.81 3.68 

Roughage (kg/ AU) 8 25.60 1,170.14 2.19 

Veterinary and drug expenses (TL/ AU) 26 26.52 302.03 8.78 

Source: Own calculation 

 

Table 6. Results of Tobit regression analysis 
Variable Coefficient Std. Error  z-value p-value 

Constant 0.255379 0.170879 1.494500 0.1350 

Education 0.058504 0.028101 2.081925 0.0373* 

Labour  -6.758645 1.480359 -4.565543 0.0000*** 

AU 0.019677 0.002444 8.051922 0.0000*** 

Milk yield (lt/sheep/day) 0.279166 0.147005 1.899026 0.0576* 

Milking duration / separation from the milking (year) -0.050281 0.018177 -2.766175 0.0057*** 

The calving rate per sheep (%) 0.005679 0.001030 5.512388 0.0000*** 

Source: Own calculation 
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CONCLUSIONS 

 

It was found that out of 80 sheep farms, 

except for 5 farms (6.25%), the scale was 

below constant return to scale and 13 farms 

(16.25%) were below the variable return to 

the scale. The technical efficiency scores of 

the sheep farms range from 0.48 to 1.00. The 

average efficiency score of researched farms 

was calculated as 0.69 under the assumption 

of fixed return on the scale and 0.79 under the 

assumption of the variable return to scale. In 

this case, it may be the case that sheep farms 

reduce their inputs by 21% without changing 

the output amount. 

It has been found that approximately 31 % of 

the sheep farms use 7.64% surplus labour, 

19% of the sheep farms use 3.68% surplus 

concentrated feed, 10% of the sheep farms use 

2.19% surplus roughage and 33% of the sheep 

farms spend 8.78% surplus for the veterinary 

and drugs. Especially veterinary-drug 

expenditures and labour costs are drawing 

attention in the input losses. It is suggested for 

breeders to take collective services by 

combining with other farms instead of 

receiving individual veterinary services that in 

order to reduce the veterinary-drug costs. The 

need for an active producer organization is 

better understood when farms are in small-

scale. It is recommended that more 

technological improvements are needed to 

optimize the use of the family labour or 

foreign labour. 

According to Tobit regression analysis, the 

education level (p <0.05), total labour hours 

(p <0.01), number of sheep in terms of AU (p 

<0.01), milk yield (lt / sheep / day) 0.10), 

milking duration / separation from the milking 

(year) (p <0.01) and the calving rate per sheep  

(%) (p <0.01) affect the efficiency of the 

farms and these were found statistically 

significant.  It was found that the training 

levels of producers should have a positive 

effect on the farm efficiency. Therefore, it has 

concluded that training and extension services 

are important. Keeping high yielding breeds 

of sheep in farms appropriate to the regional 

conditions will also increase the efficiency 

levels. 
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Abstract 

 

Many factors such as poor transportation, inadequate capital and credit facilities, problem of supply, the 

magnitudes and multiplicity of fees arising from market operations and change in climate amounts to price 

instability which is quite threatening, as  participant in rice marketing stand the danger of crashing in their 

investment if price fall. The study was conducted to predict the future price of paddy rice and described the 

problems militating against rice marketing. Data were collected from 204 rice marketers using multi stage sampling 

approach. Markov chain Techniques and simple statistical measures such as tables, means, frequencies and 

percentages were employed as tools for data analysis. The Markov chain result predicted 2% of the retailers to sell 

at a price of Ò N4500, 4% to sell at prices between N4501 to N6500 and 94% to sell at prices above N6500 per 

100kg bag in distant future. While, in the wholesale category 20% would sell at Ò N4500, 60% would sell at prices 

between N4501 to N6500 and 20% would sell a 100kg bag of paddy rice at prices above N6500. The study 

recommends the state and non-governmental organizations to establish a broad common base of information for all 

economic agents involved in rice marketing chain. This will help policy makers to monitor marketing issues which 

are paramount in evaluating the outcome of agricultural price policies. The state should reconstruct rural roads for 

easy transfer of agricultural inputs and good. Financial support and formation of unions would enable the 

marketers benefit from large scale operation. These will stabilize prices and guarantee adequate returns hence, 

improved standard of living. 

 

Key words: Markov chain, Paddy rice, marketing  

 

INTRODUCTION  
 

Rice is an edible grain of the origin 

Gramineae and genus Oryza. It is rated as one 

of the main food for more than 50% of human 

race globally [3] and the third most cultivated 

crop worldwide. It is a main calorie generic 

food for many people [12]. Estimate shows 

that about 500 million metric tonnes is 

produced annually from land area of 150 

million hectares [20]. The crop is a substantial 

grain to the extent that most people use it as 

part of their daily diet particularly in Asian 

countries and part Africa [11]. The global 

demand for rice has being on the increase and 

to meet up with the future challenges 

production has to increase from annual 

production of 586 million metric tonnes in 

2001 to 756 metric tonnes in 2030 [16].  

High rate of increase in urban population is 

one of the factors responsible for the 

escalation of demand for rice in black African 

countries. Urban population in African is 

projected to increase by 10%, demand for the 

commodity is expected to grow tremendously 

[2]. Research has shown that importation of 

the commodity into African countries has 

been on the increase. In 2006 alone, Africa 

imported 32% leaving 68% to the rest of the 

world [6]. Similarly, 9.68 million metric 

tonnes, worth more than $5 billion was 

brought into black African countries in year 

2009. Rice has become a necessity now in 

Africa than in other parts of the globe because 

of high population growth and rice is 
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cherished more than it was before [22]. Rice 

has become one of the Nigeriaôs leading foods 

to the extent that its consumption has 

outpaced production, making Nigeria the 

world leading importer of rice. In 2010, the 

total demand for milled rice in Nigeria was 

estimated to be around 5,000 kg million of 

which 3,200 kg million kg was produced 

locally and the deficit was bridged by 

importation [15]. 

Studies related to agricultural products prices 

helps in the upkeep of food availability status. 

Adequate  agricultural marketing set up and 

its position in ensuring food availability in 

Nigeria is vital in minimizing post-harvest 

losses; guarantee sufficient reward to farmers 

investment and  invigorating a boost in 

agricultural production thereby adding to the 

level of food availability in Nigeria as a result 

of  appropriate information on prices of 

agricultural products [18]. Thus, producers 

will decide on the number of hectares to 

cultivate bearing in mind the preceding 

market value. This shows that price dictates 

the demand and supply of food commodities. 

If the market value of farm produce increases, 

the more resolute the eagerness of farmers and 

agricultural production will expand [23]. Price 

of farm products in Nigeria is not exempted 

from seasonal price variation as a result of 

unpreventable gab between planting period 

and harvest. Price is lowest at harvest and 

escalates as season progresses and reaches its 

peak at planting time [21]. Price instability is 

a broad obstacle that is caused by many 

elements, these conjointly, put the marketers 

at high risk. Although increase market value 

of goods is heart balm to farmers, volatile 

price is quite a terrible thing, as farmers and 

participants in rice marketing stand the danger 

of crashing in their investment if price fall.  

The nature of agricultural commodity market 

is one of the reasons why prices keep 

fluctuating. Supply is far less than peopleôs 

need thus, escalated prices. Negative effects 

of climatic change and problems caused by 

population increased translates into price 

volatility in agricultural product market. [13]. 

Therefore, this study was conducted to 

analyze paddy rice marketing in the area 

under study. The objectives studied were: 

(i) predict the future price of paddy rice and 

(ii)  identify major constraints militating 

against rice marketing. 

   

MATERIALS AND METHODS  

 

Study Area 

The study area is situated in Northern part of 

Nigeria on latitude 70 to 110N and longitude 

110 to 140E. Adamawa state boarders Taraba, 

Gombe and Borno states [1]. It has boundary 

with Cameroon republic to the east.  The State 

occupies an area of 38,741 km2 with about 

3,860,023 people inhabiting it [17] using 

2.5% growth rate).  

Questionnaires were used as instrument for 

data collection which was distributed to the 

sampled respondents in the study area. The 

respondents were selected from each market 

randomly proportionate to its size. The data 

for study covered year 2014 and 2015.   

Multi stage sampling method was used in 

choosing the respondents from all the four 

Agricultural zones of Adamawa State,  

Zone 1: Madagali, Michika, Mubi North, 

Mubi South and Maiha Local Government 

Areas (LGAs) 

Zone 2: Hong, Gombi, Song and Girei LGAs 

Zone 3: Fufore, Ganye, Jada, Mayo-Belwa, 

Toungo, Yola North and Yola South LGAs 

Zone 4: Demsa, Guyuk, Lamurde, Numan, 

and Shelleng LGAs. 

Stage two involved purposive sampling 

technique was employed to select ten famous 

rice markets in the State. The respondents 

were categorized into wholesalers and 

retailers in stage three. The statistic of traders 

in each category were obtained from market 

association chairman (Sarkin Kasuwa) and 

they classified the rice marketers as those that 

sale in bags (wholesalers) and those that sale 

in different units of small measures (mudus) 

as retailers. The final stage was the random 

selection of 60 wholesalers and 144 retailers 

proportionate to the number (40%) of 

respondents in each market. 
The Markov chain model was used to predict 

the distant future monetary value of rice and 

simple statistics was employed to describe the 

problems militating against rice marketing. 
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This study adopted the markov chain model as 

demonstrated by [5, 8].  

The model is expressed as: 
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where: p = transition matrix, P11, P12, P13, P21, 

P22, P23, P31, P32 and P33 are prices of rice at 

different states. 

 

RESULTS AND DISCUSSIONS 

 

Transition Probability Matrix for Price of 

Rice in Adamawa State 

The monetary value of rice in Adamawa State 

in distant future was forecasted with the aid of 

Markov chain technique, which uncovers the 

future monetary value of rice (paddy) per 100 

kg. The transition matrix and probability vector 

was obtained for projected price of rice from 

two years price: 2014 (to) and 2015 (to+1). Price 

was classified into three categories S(i) 

obtained from the total price of marketers for 

year 2014 and 2015. The three price categories 

were designated in the price states S(i) the price 

states created on the basis of price per 100 kg 

bag as: 

S1  Less than or equal to N4,500 

S2  Between N 4,501 and N 6,500 

S3  Above N 6,500 

Table 1 presents t0 (2014) and to+1 (2015). The 

first category, (S1 Ò N4,500), the second 

category (S2 N4.501- N6,500) and the third 

category (S3  >N6,500).    

Q11 were the number of marketers who sold 

less than or equal N4,500 in year 2014 and still 

sold at the same price in 2015.  

Q12 were the number of marketers that sold 

less than or equal to N4,500 in 2014, but 

transited to sell at price between N 4,501- N 

6,500 in 2015.  

Q13 were the number of marketers that sold at a 

value below or commensurate to N 4,500 in 

2014 but, advanced to sell above N6,500 in 

2015. 

Q21 were the number of marketers that sold at 

a price between N 4, 501- N 6,500 in 2014, but 

fall back to sell at price of Ò N 4,500 in year 

2015.  

Q22 were marketers that sold at a price 

between N 4,501- N 6,500 in 2014 and still 

maintained the same price in year 2015.  

Q23 were marketers that sold between N4, 

501- N 6,500 in 2014, but proceeded to sell at 

price above N6,500 in 2015.  

Q31 are number of those that sold above N 

6,500 in year 2015 but sold at a price of Ò N 

4,500 in 2015.  

Q32 were those that sold above N 6,500 in 

2014 but fall back to sell at price between N 

4,501- N 6,500 in 2015.  

Q33 were the number of marketers that sold at 

price above N6,500 in 2014 and maintained the 

same status quo in 2015. 

Projected Price of Rice in Adamawa State 

The result obtained from initial probability for 

year t0 and t0+1 (2014 and 2015) in Table 1 

revealed that in the long, 2% of the population 

of retail rice marketers in Adamawa State 

would sell their product at Ò N4,500 per 100 

kg bag, 4% at range of N4,501-  N 6,500 per 

100 kg and a larger proportion (94%) of the 

retailers would sell at prices above N 6,500 per 

100 kg bag of paddy rice. The results from 

initial probability for year t0 and to+1 (2014 and 

2015) also unveiled that in distant future 20% 

of wholesale traders to sell a 100 kg bag of 

paddy rice at a price range of Ò N4,500, 60% 

of the would sell at a price range of N 4,501- 

N6,500 and 20% would sell a 100 kg bag of 

paddy at prices above N6,500.  The outcome of 

the long run prices analysis indicates that 

greater proportion (94%) of retailers would sell 

100 kg bag of paddy at prices above N6,500 

while greater part (60%) of wholesalers would 

sell at a price range of between N 4,501-

N6,500 meaning that most retail rice marketers 

in Adamawa State source their paddy rice from 

wholesalers at price range of N4,501 ï N 6,500 

and sell at prices above N 6,500. The 

implication of this result is that: rice traders 

and producers are likely to obtain favorable 

price for their products in distant future.  

Also there is that likelihood that rice business 

would be a more profitable venture. So also, in 

distant future consumers taste is expected to 

change in favor of rice and rice products.  This 

result is in agreement with [2] which revealed 
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the consumption of rice to rise considerably in African countries particularly Nigeria. 

 
Table 1. Flow chart for rice price 2014 and 2015 marketing years 

Year 2015(t0+1) Retailer Wholesaler 

Year 

2014(t0) 

 S1 S2 S3 Total S1 S2 S3 Total 

S1 32 49 63 144 14 20 26 60 

S2 27 52 65 144 10 22 28 60 

S3 21 54 69 144 7 24 29 60 

Total 80 155 197 432 31 66 83 180 

Source: Field survey, 2015 

 

S1= Ò N 4,500, S2 = N4,501- N6,500, S3= > 

N6,500 

Result for retailer: S1=0.02, S2=0.04, S3=0.94 

This can be interpreted as 2%, 4% and 94% 

respectively.                

Conformation: 0.02+0.04+0.94=1 

Result for wholesaler: S1 =0.20, S2= 0.60, 

S3=0.20 

This can be interpreted as 20%, 60% and 20% 

respectively. 

Conformation: 0.20+0.60+0.20=1 

Problems of Rice Marketing     

Results in Table 2 indicate problems 

militating against rice marketing efficiency. 

These constraints hinder effective marketing 

system. The main problem confronting 

marketers in Adamawa state is inadequate 

transportation system. Transportation 

problems have much dispersion: in some 

cases there were insufficient vehicles to carry 

goods from the farm to rural market and from 

the rural market to towns. In some other, there 

were no roads or where they exist they are not 

motorable throughout the year  or they are in 

deplorable conditions and this in turn affect 

the evacuation of farm produce from rural 

areas  to urban markets thereby making 

market transportation cost to account for a 

very significant part of the overall costs. It can 

be deduced from the result that poor 

transportation is the behind poor in marketing 

performance. This is in accord with  [7] that 

most transportation facilities in Nigeria are 

dilapidated. He pointed out that in almost all 

rural farm settlements, motorable roads are 

lacking and where they available, they are 

either not motorable or are laced with 

potholes which makes it difficult to get to 

farm site to evacuate the farm produce. The 

state of the roads further increases post-

harvest losses through damages of farm 

produce. Similarly [14] mentioned high cost 

of transportation as one of the major factors 

rice value in Kano State, Nigeria. 

Inadequate capital and credit facilities 

available to the marketers were grossly 

inadequate to cater for their marketing needs. 

This means that lack of or inadequate capital 

and credit facilities limit the capacity of 

marketers to take advantage of economies of 

scale to embark on large scale purchase, 

transportation, processing and sales of rice 

which cut down cost and increase income. 

This result compliments the finding of [19] 

who attested that low capital is one of the 

factors militating against rice marketing. Also 

the result is in consonance with [14, 9] that 

inadequate credit facilities is a major 

challenge to agricultural marketing in Nigeria. 

Poor market communication system was 

identified as a major evil hindering effective 

marketing. Adamawa state rice traders were 

desirous to be informed about the credit 

facilities and product prices. Absence of facts 

about market situation to sellers and buyers 

could greatly reduce market efficiency. 

Another implication of this result is that 

without information on product prices, 

farmers are likely to be cheated and some 

middlemen will capitalize on this short 

coming by offering less attractive prices, a 

disincentive towards boosting rice production 

and marketing. The result is in agreement with 

[10] who stated that poor market information 

renders marketing system inefficient. 

Source of supply serious problem affecting 

rice traders. Evidence from the study showed 

that rice is produced on small farms scattered 

throughout the study area. It is not an easy 

task to organize and assemble paddy for 

efficient marketing. Moreover, there may be 

varieties of rice which could pose problems 
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for easy pricing. Also the magnitudes and 

multiplicity of fees arising from market 

operations affect rice marketers. Fees are 

charged from whole range of functionaries 

(warehousing agents, loading agents etc.). In 

addition, commission agents are charged 

commission fees on transaction between 

farmers and buyers.  This confirms the work 

of [4] that high taxes/fees are charged 

severally along the marketing chain which 

significantly increases the cost of marketing 

and causes problem to marketing. 

 
Table 2. Constraint of Rice Marketing 

Problems Frequency Percentage 

Poor transportation 

system 

179 87.70 

High cost of 

transportation 

98 48.04 

Inadequate capital 83 40.68 

Inadequate credit 

facilities 

74 36.27 

Poor market 

communication system 

66 32.35 

Inadequate storage 

facilities 

48 23.53 

Instability of prices 46 22.56 

Source of supply 42 20.59 

High taxes/levies 31 15.20 

Lack of 

standardization/grading 

21 10.29 

Poor processing 

facilities 

13 6.37 

Total 701*  

Source: Field Survey, 2015               *Multiple 

responses 

  

CONCLUSIONS 

 

The research predicted that in the long run 

majority of the wholesalers would purchase 

rice at the farm gate and dispose to the 

retailers; then retailers would sell directly to 

the consumers. Farmers and marketers would 

also receive relatively good price for their 

produce and rice trading.  

In order to stabilize prices, guarantee adequate 

returns and improve the standard of living of 

the market participants the following 

recommendations:  

(i)Government and non-governmental 

organizations to establish a broad common 

information base for all economic agents 

involved in rich marketing chain. This will 

help policy makers monitor marketing issues 

which is paramount in evaluating the outcome 

of agricultural price policies. 

(ii)Government and other agencies should 

construct the rural roads in the State for easy 

transfer of farm inputs and agricultural goods. 

(iii) Financial support and formation of unions 

would enable marketers benefit from large 

scale operation. 
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Abstract 

 

The purpose of this study was to investigate the factors influencing people's participation in the exploitation of 

water resources for agriculture. The population consists of experts with a B.A. and higher degree employed in 

various sectors of Agriculture Organization, Water Organization and Research Center of Urmia city. The sample 

was randomly selected, and the sample size was determined through Kerjice and Morgan table to be 196. This is an 

applied field study. The survey tool is a structured questionnaire with close-ended question and its validity and 

reliability is confirmed by experienced professors, and Cronbach's alpha coefficient which indicates the validity of 

the questionnaire is calculated to be 0.834. The results show that there is a significant relationship among the 

administrative, social, cultural, educational, economic, ecological, technical, structural and political factors and the 

importance of people's participation in the exploitation of water resources for agriculture. The results of multiple 

regression showed that the independent variables explained 66 percent of the dependent variable variance. 

According to finding in this research these recommendation comments: Improvement and shortening of water 

transfer networks in order to speed up the transfer of water and reduction of water loss. Government financial 

support in the agricultural-industrial sector in order to use new technologies. Preventing economic, social, 

environmental and political losses due to Urmia Lake drying. Maintaining the diversity of plants and crops through 

water management and environmental management and environmental ethics. The role of mass media such as radio 

and television, the use of other channels of communication in highlighting the importance of optimal water 

consumption. Government support for farmers to renew or launch pipeline for farms and gardens to prevent water 

losses, as well as supporting new irrigation methods and repairing old transmission lines. Increasing cooperation 

between people and society and even the state regarding participation in the optimal use of water resources. 
 

Key words: exploitation, participation, water resources, agriculture sector, Urmia, Iran  

 

INTRODUCTION  
 

Water is the most important factor in the 

countriesô agricultural production and national 

capital. Limited water resources as a result of 

improper irrigation practices led to dedicating 

more specialized manpower to increase the 

efficiency of water consumption. Modern 

irrigation techniques are divided into two 

categories: drip irrigation and sprinkler 

irrigation which increase irrigation efficiency 

[11]. Factors affecting farmers' participation 

in the management of water supply networks 

include: demographic variables such as age, 

education level, experience in agriculture and 

stockbreeding activities; economic variables 

such as income, the area of agricultural land, 

the water rights, water pricing in agriculture, 

irrigated agriculture profitability; social 

variables such as membership in social 

organizations, membership length in Water 

User Associations (WUAs), solidarity and 

collective power, and participation in 

collective educational activities, etc. These 

factors were considered in the design and 

development of a questionnaire in order to 

access the following specific objectives [24]. 

Experts consider public participation in the 

development process of great importance such 

that they often equate participation to the 

development or introduce participation as the 

purpose of development. Apparently the 

concept of participation is clear, but actually 

different interpretations have been made. 

Sometimes participation is considered of 

political, cultural, social and economic 

perspective; and sometimes participation in 

the implementation is considered and 
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participation in decision making, evaluation, 

monitoring and follow-up is not even 

mentioned. In third world countries, because 

of centralized political structure and in some 

cases non-democratic governments, usually 

participation in the implementation is meant if 

the issue of participation is ever raised. Just 

like the period of lord and vassal when the 

master made key decisions and peasants in 

groups were active in the implementation 

[20]. 

According to most experts, low irrigation 

efficiency in developing countries is due to 

lack of real participation of beneficiaries in 

decision making, implementation, 

management and maintenance of irrigation 

networks. The policy of beneficiaries 

participation in the implementation of 

irrigation networks has been of particular 

interest since the late 80s, mainly due to the 

inability of government agencies responsible 

for organizing the water sector and the lack of 

funds for maintenance and operation of these 

networks; the policy of motivating and 

encouraging beneficiaries to participate in the 

construction of these networks have been 

adopted in more than 20 countries such as 

Mexico, the United States, Colombia, the 

Philippines, India, Pakistan, Turkey, China, 

Sri Lanka, Nepal and New Zealand [6]. 

The world is facing a challenge in relation to 

water. The growing increase in water 

consumption in Iran led to considerable 

investments at national and regional level. 

River basins especially in arid and semi-dry 

areas such as Iran and adjacent territories have 

always been the settlements for civilization of 

human societies [12]. Population growth and 

pressure on water resources and soil in recent 

times, in addition to the development of water 

supply technologies and cultivation methods, 

has led to give more importance to this 

limited resource in Iran than ever. Therefore, 

soil and water resource management and 

conservation measures are necessary [5]. 

It is not only a particular community or group 

that depends on water; however, water in the 

rural community due to its heavy reliance of 

agricultural practices on water has an 

important role in rural development [7]. The 

agricultural sector, consuming 92% of the 

1.93 billion cubic meters of water obtained, is 

the largest consumer of water; so agricultural 

development strongly depends on water 

resources management [19]. 

Unfortunately, due to inappropriate and 

excessive exploitation of agricultural water 

resources Iran is facing serious constraints in 

supplying water for agriculture; and realizing 

the goals of water management in agriculture 

sector is faced with different challenges [4].  

So it seems that we should consider limited 

water resources as a dynamic issue related to 

the sustainability of water resources. 

Therefore, the sustainability of these limited 

resources for future generations must also be 

considered to optimize their consumption. 

This issue in agriculture sector as the most 

important consumer of water resources is of 

ever more importance [1]. 

The purpose of integrated management of 

water resources is to create a system that 

cross-linking water management with 

environmental, social and economic 

development benefits from their reflection and 

feedback and finally, with the participation of 

different sectors the decisions for 

development and allocation of water resource 

are made. The important points that should be 

considered in studies of water resources 

management are recognition of components 

and their uncertainties, identification and 

clarification of the relationships between the 

components, and the direct and indirect 

effects of the components, so that solving a 

problem and planning a component will not 

overshadow other parts of the system [8]. 

Direct effects are usually measurable. 

Integrated water resource management take 

advantage of a combination of different 

strategies and policies such as water storage, 

aquifer recharge, water transportation, water 

saving, management of pressure and leakage 

in water distribution networks, increasing the 

water supply considering hydrological, 

hydraulic and structural uncertainties [17]. 

The spring studies in 2005 reflected the fact 

that there was significant relationship between 

the promotion of social and economic 

indicators and optimized management of 

agricultural water by wheat producers. 

Mohammadi [13] analysed the context and 
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mechanisms of agricultural water 

management in Zarrin Dasht city, Fars 

province; and studied the drop in groundwater 

levels, groundwater salinization caused by 

overuse of the water, excessive evaporation of 

water in the channel route, the terrestrial 

channels with low efficiency of water transfer, 

saline irrigation water, land fragmentation, 

priorities of problems regarding irrigation 

sources, water supply and consumption on the 

farm by farmers [13]. 

Dehymavi and Ahvaziyan [3] also considered 

reduction of government tenure in the water 

and irrigation sector, reduction of the 

maintenance and operation cost of irrigation 

systems, improvement of network 

maintenance, reduction of the disputes caused 

by non-uniform distribution of water among 

farmers, the development of lands under 

cultivation, job creation and solving the 

problem of unemployment, increasing 

collective cooperation and cohesion among 

rural communities, solving the problem of low 

efficiency of water, and ultimately preventing 

excessive water consumption and high income 

with solving structural and fundamental 

problems as the positive outcomes of handing 

the irrigation management to WUAs [3]. 

Omani and Chizari [14] studied the factors 

contributing to the sustainable management of 

agricultural water resources in the northern 

part of the Modarres watershed, Khozestan 

province and concluded that five factors 

determined 71% of the changes in the 

sustainable management of agricultural water 

resources: economic features, educational-

promotional activities variables, social 

activities, awareness and support of 

government. This means that if these five 

factors be considered in planning agricultural 

activities, it could be argued that the level of 

technical knowledge of wheat farmers in the 

field of sustainable agriculture in Ahvaz city 

will highly be improved [14]. 

Hosseinzad and co workers [6] studied 

mechanisms of agricultural water 

management in Tabriz plain and concluded 

that the disproportion between the number of 

wells and the area of land under cultivation, 

salinization of groundwater resources due to 

excessive consumption, and groundwater 

levels reduction were identified as first to 

third priorities in agricultural water 

management problems of the region. The 

results also showed that about 61% of the 

total variance of agricultural water 

management is explained by three factors: 

deep and semi-deep groundwater and surface 

water. Therefore, reducing the amount of 

wells discharge and efficient use of surface 

water in order to increase the land area under 

irrigated cultivation will be effective in the 

management of regional water resources [6]. 

Shibani and Kazemi [20] in a study entitled 

"Factors affecting the public participation in 

the use of modern irrigation methods to 

reduce water consumption in line with the 

sustainable development of the environment" 

concluded that the reasons for the lack of 

acceptance of new irrigation technologies by 

farmers include: Recommendation of difficult 

and expensive technologies, failure to 

promote new technologies, the lack of 

adequate credit facilities, and so on. Inhibiting 

factors of new irrigation methods include: 

high costs, lack of education and insufficient 

awareness. Participation in previous phases 

and during procedures, as well as adequate 

awareness are the factors encouraging new 

methods of irrigation [20]. 

Oweis and Hachum [15] in a study, 

ñimproving water productivity in rain-fed 

agricultural land in West Asia and North 

Africaò, emphasized the role of agricultural 

water resources management to increase 

productivity and argued that economic, social 

and organizational structures must be 

considered in realization of water resources 

management [15]. 

Results of Yercan [23] shows of successful 

participatory management of water resources 

projects in other countries such as China and 

Sri Lanka in a study entitled "Evaluation of 

participatory management of irrigation 

projects in Sri Lanka: minor fixes, minor 

interests" and in Turkey also confirms these 

results [23]. 

Kijene [10] believed that there was a 

significant relationship among increasing 

agricultural water productivity, food security, 

increased and sustainable food supply, 

increased water use efficiency, water 
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consumption optimization and management 

structural reforms realization of which 

requires a fundamental change in the 

behaviour of farmers, especially cognitive 

domains [10]. 

Boelense and co-workers stated that 

empowerment of farmers through promotional 

and training measures is the major factor in 

the management of agricultural water 

resources [2]. 

Qiao and co-workers in a study entitled 

"Water associations in Mongolia: factors 

affecting farmers to join water management", 

showed that WUAs in Hubei province played 

an important role in reducing conflicts among 

upstream and downstream users; and on the 

other hand, they had improved the irrigation 

services as the lands irrigated in two weeks 

before the establishment of WUAs were 

irrigated in four days using the new irrigation 

system. However, this caused a 50 percent 

increase in irrigated land area [18]. 

 

MATERIALS AND METHODS  

 

Regarding the purpose of the study, this study 

was an applied research. Also, considering the 

amount and degree of control of the variables, 

it was a non-experimental study. Besides, 

considering the data analysis, the study was 

descriptive, correlation study. In order to 

collect the data, in the fieldwork stage, a 

questionnaire was used as the main means of 

the data collection.  To measure its validity, 

the necessary amendments were made after 

getting the professors and expertsô opinions. 

Also, in order to measure the reliability of the 

questionnaire, thirty questionnaires were 

completed by the experts and Cronbach alpha 

coefficient (0.834) was calculated. The 

population consists of 400 experts with a B.A. 

and higher degree employed in various sectors 

of Agriculture Organization, Water 

Organization and Research Centre of Urmia 

city. The sample was randomly selected, and 

the sample size was determined through 

Morgan table to be 196.  The collected data 

through the questionnaires was analysed by 

SPSS version 15. In the descriptive statistical 

section, distribution, percentage, and mean 

were used. In the inferential statistics, 

factorial analysis method was employed. 

 

RESULTS AND DISCUSSIONS 

 

The description of the age of the sample of the 

study showed that the mean of the age of the 

participants was 43, and the maximum age 

was 59 and the minimum age was 22. The 

majority of the participants were men (% 

76.9) and the (% 23.1) were women.  

 
Table 1. The personal characteristics 

The distribution of respondents by gender 

Gender Distribution Percentage   

Male 150 76.9   

Female 45 23.1   

The distribution of the subjectsô educational group 

Group Distribution Percentage   

B.Sc. 101 51.5   

M.Sc. 89 45.4   

Ph.D. 6 3.1   

The distribution of the age groups of the subjects 

Group Distribution  Percentage Mean Variance 

Less than 30 years 22 9.4   

31 to 40 years 40 19.8   

41 to 50 years 90 47.9 43.32 9.047 

More than 51 years 43 22.9   

The distribution of the age experience 

Group Distribution  Percentage Mean Variance 

Less than 10 years 38 19.8   

10 to 20 years 42 21.87 18.66 5.81 

More than 21 years 112 58.33   

Source: Research findings. 
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Regarding their job experience, the mean of 

the work experience of the participants was 

18.66 years. Most of the participants, 112 

subjects (% 58.33), had the job experience of 

more than 21 years. Considering their 

educational level, there were 101 B.Sc., 80 

M.Sc., and 6 PhD. Other finding are shown in 

Table 1. 

Table 2 shows the priority of variables 

regarding the problems of the lack of public 

participation in agricultural water resource 

utilization from the expertsô view. According 

to this table, ñthe lack of cooperation between 

people and societyò with a variation 

coefficient of 0.245 and ñcultivation of high-

water-needing crops in wide areas of lands to 

gain more economic interestò with the 

variation coefficient of 0.325 were the 

minimum and maximum value of variation 

coefficients, respectively. 

 
Table 2. The priority of variables regarding the problems of the lack of public participation in agricultural water 

resource utilization from the expertsô view 

Variable Average SD Variation 

coefficient 

Rank 

Lack of cooperation between people and society 3.76 0.922 0.245 1 

False culture of the people regarding the use of water 3.78 0.984 0.260 2 

Increased number of wells dug by farmers 4.06 1.093 0.269 3 

Farmers believing in traditional irrigation and their lack of trust in 

modern irrigation methods 
3.64 1.009 0.277 4 

Lack of access to financial resources for applying modern 

irrigation methods 
3.99 1.120 0.281 5 

Disputes arising due to the non-uniform distribution of water 

among farmers  
3.57 1.028 0.288 6 

Lack of responsibility for protecting water resources 3.87 1.149 0.297 7 

cultivation of high-water-needing crops in wide areas of lands to 

gain more economic interest 
3.68 1.194 0.325 8 

Likert scale: very low: 1; Low: 2; Average: 3; high: 4; very high: 5 

Source: Research findings. 

 

Correlation coefficient of variables 

Pearson's correlation coefficient was used to 

examine the relationship between the 

aforementioned dependent variable (the 

importance of public participation in the 

exploitation of agricultural water resources) 

and independent variables (factors affecting 

people's participation in the exploitation of 

agricultural water resources) which include 

administrative, social, cultural, educational, 

economic, ecological, technical and structural, 

political factors and the problems of the lack 

of public participation. The results suggest 

that the administrative factor and the 

importance of public participation in 

agricultural water resource utilization have a 

significant positive correlation at the level of 

1%. That is, the better administrative factor, 

the more important public participation in the 

exploitation of agricultural water resources 

will be. 

There is a significant positive correlation 

between the social factor and the importance 

of public participation in agricultural water 

resource utilization at the level of 1%. 

There is a significant positive correlation 

between education factor and the importance 

of public participation in agricultural water 

resource utilization at the level of 1%. 

There is a significant positive correlation 

between economic factor and the importance 

of public participation in agricultural water 

resource utilization at the level of 1%. 

There is a significant positive correlation 

between political factor and the importance of 

public participation in agricultural water 

resource utilization at the level of 1%.  

There is a significant positive correlation 

between ecological factor and the importance 

of public participation in agricultural water 

resource utilization at the level of 1%.  

There is a significant positive correlation 

between technical-infrastructural factor and 

the importance of public participation in 

agricultural water resource utilization at the 

level of 1%. 
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There is a significant positive correlation 

between the problems of the lack of public 

participation and the importance of public 

participation in agricultural water resource 

utilization at the level of 1%.The results of the 

correlation coefficient of dependent variable 

and the independent variables are shown in 

Table 3. 

 
Table 3. Calculation of the correlation coefficient of 

dependent variable with independent variables 

Variables Correlation 

coefficient (rs) 

Significance level 

Administrative 

factor 
0.582** 0.000 

Social factors 0.668** 0.000 

Education factor 0.647** 0.000 

Economic factors 0.719** 0.000 

Political factors 0.573** 0.000 

ecological factor 0.665** 0.000 

Technical and 

infrastructural 

factor 

0.427**  0.000 

Problems of the 

lack of public 

participation 

0.391** 0.000 

** PÒ0.01 

Source: Research findings. 

 

Regression analysis of variables 

This study in line with its purpose (predicting 

a dependent variable from independent 

variables) used multiple-regression model to 

predict the dependent variables from the 

independent variable. Pearson's correlation 

coefficient was used to examine the 

relationship between the aforementioned 

dependent variable (the importance of public 

participation in the exploitation of agricultural 

water resources) and independent variables 

(factors affecting people's participation in the 

exploitation of agricultural water resources) 

which include administrative, social, cultural, 

educational, economic, ecological, technical 

and structural, political factors and the 

problems of the lack of public participation. 

A multiple regression analysis (ENTER) is 

used to predict the dependent variable 

(importance of public participation in the 

exploitation of agricultural water resources) 

variance in the event of a change in the 

independent variable (factors affecting public 

participation in the exploitation of agricultural 

water resources) which includes 

administrative, social, cultural, educational, 

economic, ecological, technical and structural, 

political factors and the problems of the lack 

of public participation. Multiple-correlation 

coefficient (R) which represents the intensity 

of the relationship between the dependent and 

independent variables, in this equation is 

equal to 0.812. According to the R2, these 

factors explained 66% of the dependent 

variable variance. 

Beta values were used to determine the 

significance of the independent variables in 

the regression. Based on these values it could 

be stated that the economic and the 

educational factor have a more significant role 

in predicting the dependent variable, 

compared to other variables. The results of the 

analysis are shown in Tables 4 and 5. 

The linear regression equation using the B 

coefficients is as following: 

 
Y = 9.964 + 0.073 X1 + 0.086 X2+0.212 X3 + 

0.188 X4 

 

 
Table 4. The coefficients of the variables entered into the regression equation 

Variables B SD Beta T Sig. level 

Constant 9.964 1.396 - 7.138 0.000 

Administrative factor (x1) 0.073 0.030 0.114 2.433 0.001 

Social factors (x2) 0.086 0.041 0.123 2.097 0.001 

Educational factor (x3) 0.212 0.069 0.278 5.170 0.000 

Economic factors (x4) 0.188 0.050 0.297 3.760 0.000 

Political factors (x5) 0.096 0.054 0.145 1.778 0.077 

Ecological factors (x6) 0.019 0.063 0.030 0.308 0.759 

Technical- infrastructural factor (x7) 0.042 0.023 -0.115 1.826 0.071 

Problems of the lack of public 

participation(x8) 

0.086 0.065 0.123 1.365 0.089 

R=0.812  R2 =0.66   F=35.921    Sig. 0.000 

Source: Research findings. 

 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 18, Issue 3, 2018 

PRINT ISSN 284-7995, E-ISSN 2285-3952  

85 

CONCLUSIONS 

 

Due to the need of rural communities to 

environment, natural resources, particularly 

water, have very important role in agricultural 

sector and rural areas; the optimal utilization 

of these resources and their management is 

critical. Public participation in such cases 

provides the necessary opportunities for 

successful implementation of projects for 

proper exploitation of water resources. Given 

that water resources play a key role in the 

sustainable development of rural areas and 

definitely agricultural development without 

water security would not be possible, the 

study of effective factors in the fight against 

water crisis in agriculture seems necessary. 

According to the prioritization of variables 

regarding public participation importance in 

agricultural water resource utilization, 

ñimprovement and shortening of water 

transfer networks in order to speed up the 

transfer of water and reduction of water lossò 

with a variation coefficient of 0.198 had the 

minimum value for variation coefficient. In 

other words, ñimprovement and shortening of 

water transfer networks in order to speed up 

the transfer of water and reduction of water 

lossò with the lowest dispersion was the most 

important variable affecting public 

participation in agricultural water resource 

utilization, from the standpoint of 

respondents. These results are in line with 

Vermillion [22]. 

According to the results, we can say that the 

water network is main concern regarding the 

loss of water. Accordingly, the government 

must identify the best route for water 

transport, combining irrigation expert 

knowledge with local knowledge about water 

transfer routes. Although this has many 

difficulties ahead, but considering the 

importance of the issue, it can be realized 

through cooperation and public participation; 

and certainly will have a significant impact on 

preventing water loss. 

The results also show that ñgovernment 

financial support in the agricultural-industrial 

sector in order to use new technologiesò with 

the variation coefficient of 0.201 had the 

lowest variation coefficient. The results are in 

line with Zarei Dastjerdi et al [24] and Stoeckl 

et al [21]. 

Government has a role to play, too; since only 

public participation will not be enough in 

implementation of projects related to water to 

prevent a part of the water loss. State financial 

support to farmers is one of the measures that 

can help to repair or construct new 

transmission lines. Government providing 

credits and loans not only leads to proper 

utilization of resources on the one hand, it 

also paves the way for realization of goals and 

executive projects through encouraging 

farmers to use new irrigation projects, on the 

other hand. 

In economic factor classification, it was seen 

that ñpreventing dehydration of Urmia Lake 

and its revival together with the fading role of 

ecotourism in local economyò with the 

variation coefficient of 0.202 and ñincreasing 

the access to financial resources for applying 

modern irrigation methodsò with the variation 

coefficient of 0.224 had the lowest variation 

coefficient. These results are consistent with 

the results obtained by the Zarei Dastjerdi et 

al [24] and Khoshab and Namazi [9]. In other 

words, the variable ñpreventing dehydration 

of Urmia Lake and its revival together with 

the fading role of ecotourism in local 

economyò with the lowest dispersion was the 

most important variable affecting public 

participation in agricultural water resource 

utilization, from the standpoint of 

respondents. 

Obviously, the Urmia Lake is known as one 

of the most important tourist sites in the 

region. Every year, many people from inside 

and outside the country come to visit the lake 

basin and the residents of Lake basin earn 

their living by relevant businesses such as 

working on boats, inns, tea houses which are 

family jobs for some of them. Fading 

ecotourism in the region caused many local 

businesses to be closed and many people to 

abandon their family jobs and turned to other 

jobs. Naturally, participation in the revival of 

the lake can play a very important role in the 

regional economy. This due to the lack of jobs 

will be of high importance for unemployed 

population, especially young people. 
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Regarding the social factors affecting people's 

participation in the agricultural water 

resources utilization, ñavoiding economic, 

social, environmental and political losses due 

to Urmia Lake dryingò with a variation 

coefficient of 0.226 had the lowest variation 

coefficient. 

Obviously, Urmia Lake in addition to its 

effects in the economic sector is socially 

considered as the most important factor, too. 

Given the importance of the lake to the 

region, this factor should also be considered 

and studied socially.  

Regarding the ecological factors affecting 

people's participation in the agricultural water 

resources utilization, ñmaintaining the 

diversity of plants and crops through water 

management and environmental management 

and environmental ethicsò with a variation 

coefficient of 0.834 had the lowest variation 

coefficient. In other words, the variable 

ñmaintaining the diversity of plants and crops 

through water management and environmental 

management and environmental ethicsò with 

the lowest dispersion was the most important 

variable affecting public participation in 

agricultural water resource utilization, from 

the standpoint of respondents. 

Maintaining the diversity of plants and crops 

in the discussion of ecological factors is very 

important. Because this issue could be 

examined from the aspect of the ecotourism 

sector; so that with the public and state 

participation and support in protecting the 

environment, nature lovers and those who 

carry out research on the plant species and 

medical plants will not face problems doing 

their activities. 

Regarding the discussion of educational 

factors affecting people's participation in 

exploitation of agricultural water resources, 

we saw that ñthe role of mass media such as 

radio and television, the use of other channels 

of communication in highlighting the 

importance of optimal water consumptionò 

with the variation coefficient of 0.187 had the 

lowest variation coefficient. 

In examining technical and infrastructural 

factors affecting public participation in water 

resource utilization, it can be seen that 

ñgovernment support for farmers to renew or 

launch pipeline for farms and gardens to 

prevent water lossesò with a variation 

coefficient of 0.249 had the lowest variation 

coefficient. These results are consistent with 

the results obtained by Panahi et al [16].  

The study political factors affecting public 

participation in water resource utilization 

showed that ñgovernment support for modern 

irrigation and adjustment of old transmission 

linesò with a variation coefficient of 0.207 had 

the lowest variation coefficient. These results 

are consistent with the results obtained by 

Panahi et al [16] and Zarei Dastjerdi et al. 

[24]. 

Also in the study of problems of the lack of 

public participation in water resource 

utilization, it can be seen that ñthe lack of 

cooperation between people and societyò with 

the variation coefficient of 0.245 had the 

lowest value for variation coefficient; in other 

words with the lowest dispersion, it was the 

most important variable affecting public 

participation in agricultural water resource 

utilization, from the standpoint of 

respondents.  

Lack of cooperation between people and 

society can be examined in economic, social, 

cultural and other aspects. The lack of 

cooperation can have economic consequences 

for people, especially farmers.  

All farmers want to achieve maximum profit, 

so they have the desire to make maximum use 

of resources. Agricultural water is one of the 

main sources that can lead lack of cooperation 

to have maximum profitability.  

On the other hand, we can examine this issue 

from the socio-cultural aspect: the lack of 

cooperation can vary according to the 

lifestyle.  

Therefore, the necessary situation for public 

participation in proper water resources 

utilization must be provided either 

economically or in terms of socio-cultural 

aspect. 

Some suggestions are requires: 

(i)Improvement and shortening of water 

transfer networks in order to speed up the 

transfer of water and reduction of water loss 

(ii)Government financial support in the 

agricultural-industrial sector in order to use 

new technologies 
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(iii)Preventing economic, social, 

environmental and political losses due to 

Urmia Lake drying 

(iv)Maintaining the diversity of plants and 

crops through water management and 

environmental management and 

environmental ethics 

(v)The role of mass media such as radio and 

television, the use of other channels of 

communication in highlighting the importance 

of optimal water consumption 

(vi)Government support for farmers to renew 

or launch pipeline for farms and gardens to 

prevent water losses, as well as supporting 

new irrigation methods and repairing old 

transmission lines  

(vii)Increasing cooperation between people 

and society and even the state regarding 

participation in the optimal use of water 

resources. 
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Abstract 

 

The necessity of monitoring and improving the management of agro-industrial sector justifies the need for the 

research evaluation system which is considered to be highly effective. This article describes the foreign and 

domestic approaches to the assessment of agricultural and agro-industrial innovations. The cost behavior analysis 

in case of agro-industrial technological innovations has been conducted and the efficiency of the growth in high 

tech production and manufacture has been evaluated. A paradoxical regularity has been revealed: with the 

relatively stable investments in agriculture there is a sharp reduction in the use of intellectual property. This 

tendency dictates the need to improve the management system of the intellectual property application. In order to 

solve this problem, evaluation indicators of innovation efficiency have been proposed. These indicators are based 

on the results of expert surveys. A methodology for monitoring the innovation efficiency in agriculture has been 

developed: the criteria include the level of state significance, the technical-and-economic level, the degree of 

availability, the cost-efficiency, the level of security. This research proposes the directions of the innovation 

management improvement in agricultural and agro-industrial sectors. These directions have been found on the 

basis of the institutional approach development and the evaluation of the systemic innovation efficiency. Improving 

the quality of expertise in assessing agro-industrial innovations will allow us to select the most promising 

innovations with high-payoff technologies. In addition, it will be taken into account when assigning subsidies 

according to the industry-specific and regional characteristics. 

 

Key words: research evaluation system, agro-industrial complex, innovations, management system, monitoring,    

                    expert evaluation, innovation efficiency  

 

INTRODU CTION  
 

Dynamic and effective development of 

innovation is one of the main conditions for 

the stable work and development of the 

economy. Today, the relevance of the 

innovative development of Russian and 

international organizations is associated with 

economic sanctions and growing international 

isolation. Remember the fact that the strategic 

competitiveness of the state on the world 

arena depends on the innovative activity and 

innovative susceptibility of regional 

economies and industries. Without integrated 

assessment of innovation development, the 

effective policy in the field of innovation is 

impossible. Achievement of the level reached 

by world leaders in the field of innovative 

economy can only be stepped up by the 

process of developing and implementing the 

methodology, conducting on the development 

of objective criteria for rating the ongoing 

innovation activity. This is one of the main 

conditions for achieving leadership in the 

innovation sphere. The need to accelerate the 

pace of innovative development of the agro-

industrial complex (AIC) leads to the 

improvement of methods of differentiated 
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application of measures to support regional 

agro-systems from the budget. 

One of the main conditions of scientific-

technical progress in agriculture and 

agribusiness in the economy is the 

implementation of innovations in production. 

No less important is the concentration of 

innovation management with some extras to 

complex manufacturing processes, system of 

organizational and economic development of 

the new national economy areas [2]; the 

creation of an infrastructure environment 

conducive to rapid innovation and 

technological development; increase the 

investment attractiveness and realization of 

innovative projects in the agricultural sector 

of the economy. It is necessary to develop a 

system for introducing innovations in 

production in connection with the need to 

accelerate scientific and technological 

progress in the economy and to create 

national, technological, energy, economic and 

food security of the country [8]. 

To ensure and improve the competitiveness of 

the agro-industrial complex on the world 

market important for the creation of the state 

of the environment, which contributes to the 

development of enterprise and increase of 

innovative activity. It is logical that such an 

enterprise is much more difficult to control 

[9]. 

Innovative organizational forms of innovation 

areas are established on the principles of 

efficiency and localized in the places of 

concentration of major research centers and 

universities, known for its academic tradition 

and modern training base in the vicinity of 

large agro-industrial enterprises [12].  

The following directions of development of 

agriculture and agribusiness will be: the 

creation of scientific-technological parks; 

development of small innovative enterprises 

producing of innovative products and 

agricultural products with improved properties 

and characteristics; the creation of research 

and scientific centers of private ownership, 

certification of existing facilities in 

determining their level of technological 

development, the development of independent 

innovation and technology audit. The result of 

the organization's information system must be 

up-to-date official assessment, providing the 

same model of reality for all departments 

whose activities should be carried out on a 

coordinated basis [14]. 

However, in order to effectively manage any 

system, one must first analyze the dynamics 

of its elements and rates their current state, 

and outline growth zones. 

The evaluation of innovation activity in 

foreign countries is based on the use of 

different methods and approaches, such as the 

European Innovation Board of the European 

Innovation Scoreboard, the Technology 

Innovation Index, the Innovation Capacity 

Index, the World Innovation Index of the 

Boston Consulting Group (GIIBCG), the 

INSEAD World Innovative Index 

(GIIINSEAD), the Global Innovation Factor 

(Global Innovation Quotient). In addition, the 

values of the growth of the assessment of 

innovation activities of the regions are pointed 

out, and the Innovation Index in American 

regions, as well as the rating of the Australian 

agency ñ2thinknowò is considered.The 

National Agricultural Research Systems 

(NARS), the Agricultural Innovation System 

(AIS), the Agricultural Knowledge and 

Information System (AKIS) are identified 

among the support structures for agricultural 

research according to the World Bank (2006). 

Each system is characterized by its goals, 

factors, results, organizational principles of 

construction, the role of the policy pursued, as 

well as the mechanism for implementing 

innovations. According to the rating compiled 

by the Organization for Economic 

Cooperation and Development (OECD), the 

agricultural innovation system consists of 

three groups of determinants: the knowledge 

system in the field of agricultural economics, 

R & D, education; social, as well as users 

[3].Also on the basis of the Agricultural 

Science and Technology Indicators data, 

ASTI examines this type of indicator as an 

investment in knowledge creation for 

agriculture based on the intensity of 

agricultural R & D in the public sector [19].   

In the work [15] on the basis of EU 

Framework 7 project Impreza the dynamics of 

expenses on research activity, assessment of 

efficiency of expenses on research and final 
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results of production activity were studied. 

The article reveals the tendencies of decrease 

in investments in agricultural science in the 

European Union since 2004, despite the high 

degree of their payback. Directions of 

development of innovative and investment 

potential were offered which will allow to 

increase efficiency of investments in science. 

Special importance is the problem of 

developing and assessing the development of 

innovations in agriculture, increasing the 

innovative appeal of consumers, and 

stimulating the use of advanced production 

technologies [13].   

Only a comprehensive trip can be considered 

a base for the transition of the modern 

innovative development path, as it works in 

the management of the agricultural sectors, 

actively use the results of scientific and 

technological progress. 

In the researches of I.G. Ushachev, I.S. Sandu 

the necessity of evaluating innovation activity 

under modern conditions is substantiated, 

setting forth the methodological bases of this 

process. In addition, they announced the main 

directions for increasing the effectiveness of 

market relations, including in the sphere of 

education, science and education [23].   

Generally, the scheme of development and 

implementation of innovations in agriculture 

can be represented as a set of the following 

areas: market research, development of 

innovations and ensuring the entry of 

innovations into the market. Marketing 

analysis of the innovation market includes the 

assessment of demand, supply, and evaluation 

of the competitive environment, price 

monitoring and the formation of the optimal 

price of innovation [4].   

At the stage of ensuring innovation on the 

market, effective development and 

commercialization of innovations become 

important, which becomes an indispensable 

condition for generating and using scientific 

developments in the field of agriculture to 

increase the pace of economic development of 

the agro-industrial complex [1].   

At the same time, within the framework of 

such development institutions as RUSNANO, 

Skolkovo, RVK, there were attempts to 

develop technological platforms. However, 

these efforts do not meet the large-scale tasks 

of innovative development of the country's 

agro-industrial complex [25].  

For example, in foreign countries in the agro-

industrial complex there are institutes of 

innovative development: agencies for 

marketing research, implementation of their 

results and provision of consulting services 

under the ministries of agriculture; 

"Technological valleys" and innovative 

clusters in agrarian universities; seed-

growing, tribal private corporations [16].  

The EC experience is indicative for the 

Russian AIC sector, within the framework of 

which there is a system of indicators aimed at 

coordinating innovation policy in the agro-

industrial complex and facilitating the 

collection, analysis, evaluation and 

dissemination of information on 

commercialization and the state of innovation. 

These indicators include Trend Chart on 

Innovation in Europe (trends in the 

implementation of effective innovation in 

Europe), European Innovation Scoreboard 

(European Innovative Tabloid), which 

represents information about innovative 

behavior of companies and an innovative 

environment, CORDIS - Electronic 

Information Service for R & D, and 

Innovation Relay Centers - a local network of 

centers for the dissemination of innovations. 

The introduction of such systems will provide 

prompt and reliable information on promising 

developments and the pathways of innovative 

development and analysis of agricultural 

development trends from Federal level to 

enterprise level, including regional ones. 

 

MATERIALS AND METHODS  

 

For the purposes of analysis and evaluation of 

the dynamics of innovation in agriculture, 

Table 1 presents the costs of technological 

innovation in agriculture and the results of 

innovation, expressed in the production of 

high-tech products. 

The analysis of innovative activity of agro-

industrial enterprises shows that it remains 

low, while between the individual branches of 

the agro-industrial complex there are 
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significant disproportions, despite the growth 

of costs for technological innovation. 

The data of Table 1 shows a paradoxical 

regularity: with a relatively stable investment 

in agriculture, incl. due to state programs, 

there is a sharp reduction in the use of 

intellectual property objects in comparison 

with the previous year more than 2 times, and 

in comparison with 2005 there was a 

reduction of more than 50 times - from 150 

used intellectual property objects in 2005 to 3 

objects in 2016. It can be assumed that this 

trend reflects the lack of practical application 

of the results of intellectual property in 

practice. In this regard, one of the main 

directions of innovation process management 

in the agro-industrial complex is the 

improvement of the susceptibility of 

innovations and scientific achievements on 

the part of consumers, the formation and 

development of a stable demand for this 

product. 

 
Table 1. Indicators of costs for technological innovation in the agro-industrial complex and the production of 

science-intensive products, RF, 1992-2016 

Indicators 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Costs for technological 
innovation, total (million 

rubles) 

276,262 358,861 358,861 733,816 904,561 1,112,339 1,211,897 1,203,638 1,284,590 

Costs for technological 

innovation of agricultural 
enterprises, (million 

rubles) 

12,183 10,838 8,761 12,563 16,908 29,974 25,864 25,024 23,963 

The share of expenses for 
technological innovations 

in the total amount of 

loaded  goods, work 
performed, services 

enterprises of the agro-

industrial complex,% 

0.46 0.52 0.37 0.44 0.58 0.57 0.55 0.53 0.54 

Created varieties and 
hybrids of agricultural 

crops 

258 - - 270 315 298 293 335 356 

Selective forms of 
animals, birds, fish and 

insects 

24 - - 8 5 4 9 7 5 

Developed: 

new and improved 
technologies 

280 
 

- - 310 295 301 295 273 258 

vaccines, diagnostics of 

minds, biopreparations 
69 - - 59 61 59 47 36 32 

Developed new food items 1,167 - - 528 400 364 392 214 192 

Received patents and 

copyright certificates 
722 - - 735 724 755 751 741 738 

Source: Rosstat data. 

 

The analysis of innovative activity of agro-

industrial enterprises shows that it remains 

low, while between the individual branches of 

the agro-industrial complex there are 

significant disproportions, despite the growth 

of costs for technological innovation [24].   

The data of Table 1 shows a paradoxical 

regularity: with a relatively stable investment 

in agriculture, incl. due to state programs, 

there is a sharp reduction in the use of 

intellectual property objects in comparison 

with the previous year more than 2 times, and 

in comparison with 2005 there was a 

reduction of more than 50 times - from 150 

used intellectual property objects in 2005 to 3 

objects in 2016. It can be assumed that this 

trend reflects the lack of practical application 

of the results of intellectual property in 

practice. In this regard, one of the main 

directions of innovation process management 

in the agro-industrial complex is the 

improvement of the susceptibility of 

innovations and scientific achievements on 

the part of consumers, the formation and 

development of a stable demand for this 

product and mass consumption of innovative 

technologies in order to increase the 

competitiveness of domestic agro-industrial 

products in the world market. 

The departure from innovative development is 

associated with a sharp decline in solvent 

demand for innovation and scientific 
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achievements in the agro-industrial complex 

due to the unfavorable financial condition of 

agricultural enterprises [21].  

In recent years, the share of loss-making 

agricultural producers has ranged from 40 to 

60%, which is largely due to the disparity of 

prices for agricultural products. Also in the 

agro-industrial complex there are no 

established mechanisms for the 

implementation of innovations, as well as 

structures dealing with the study of the 

demand for innovation. 

The methodological approaches used in the 

Russian practice to distribute budget funds 

among agricultural producers need to be 

improved. Basically, in order to identify the 

subjects of the agro-industrial complex - the 

potential grant recipients of state regulation, a 

contest is held to include them in the state 

program. The criteria for making decisions are 

the performance of such indicators as: the 

number of jobs created; cost of production 

assets; livestock of farm animals; the area of 

land; absence of tax arrears; payback period 

of the investment project. However, this 

selection does not take into account the 

indicators that characterize the susceptibility 

of innovation. In opinion of A.N. 

Chekavinsky such criteria can act as resource 

criteria [5].    

Specific weight of specialists with higher 

education, in general besides specialists, the 

cost of fixed assets per 100 hectares of arable 

land; electricity consumption is 100 hectares 

of arable land; The volume of mineral 

fertilizers applied per 1 ha of sowing area, 

Consumption of fodder for the production of 1 

ts of products, ts feed. units;  Specific weight 

of breeding animals in their total number of 

livestock, Number of heads of cattle per 1 

operator; Specific weight of areas sown with 

elites of agricultural crops, Specific gravity of 

acidic soils, average indicator of humus. 

As an effective criterion it is possible to note: 

(i)Labor costs for the production of 1 ton of 

products, man-hours; 

(ii)The cost of agricultural products per unit 

of material production costs, rubles. / rub.; 

(iii)Gross yield of agricultural crops from 1 

hectare, %; 

(iv)Growth of productivity of 1 head of cattle, 

%; 

(v)Reduction of losses during cultivation and 

harvesting of crops and livestock, %; 

6. Improving the quality of the product (for 

example, milk fat content), %. 

In the work [17] the researchers note the fact 

that, on the whole, the system of rating and 

accounting for innovations in the agrarian 

lecture school of modern Russia is imperfect. 

This is connected with the fact that 

innovations in the field of agriculture are 

practically uncovered by official statistics, and 

therefore information on them in the statistical 

compendium is included in a separate section. 

In addition, special methodological tools are 

lacking, which make it possible to combine 

the process of collecting statistical data into a 

single complex and the application of the state 

processô regulation of innovative activity in 

the countryside. The authors proposed 

methodological recommendations aimed at 

completing the existing systems for recording 

and evaluating the innovation process in 

agriculture. To do this, they are invited to 

introduce systematic detailed accounting, for 

which the specified appropriate evaluation 

and accounting criteria, a methodology is 

created that allows using the indicators of 

efficiency, intensity and effectiveness to 

assess the state of affairs in the field of 

innovation in agriculture. Universal system 

indicator on the basis of which one can 

estimate the level of innovative activity in 

agriculture is not developed at the moment. 

Foreign experience regulates the effectiveness 

of innovation in the production activities of 

enterprises and accordingly is reflected in 

statistical forms. In Russia, however, 

innovation statistics are tracked in industry 

and high-tech industries. In agriculture and 

the agro-industrial complex, it is extremely 

limited and in many industries is not sufficient 

for constructing estimates and forecast 

models. The development of a universal 

system of indicators for assessing the 

contribution of innovation to innovative 

regional development will, in practice, 

improve the targeting of financing in 

conditions of limited resources. Thus, despite 

the allocated effective and resource criteria, it 
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is problematic to build effective models for 

assessing the effectiveness of innovation 

implementation in the context of Russian 

regions due to insufficient consideration of the 

results of innovation activities in the context 

of enterprises and regions. 

The attempt proposed in work is about to 

construct a universal methodology for 

monitoring the effectiveness of innovations 

for the agricultural sectors on the basis of 

qualitative characteristics based on the results 

of the focus groups. Analysis of scientific 

papers has shown that modern approaches to 

assessing the effectiveness of an innovative 

product in the agricultural sector to address 

this problem, based on the following: from the 

producer's point of view, which mainly deals 

with effective planning and product range 

development, from the perspective of 

consumer behavior analysis. 

To determine the degree of importance of the 

organizational and economic foundations of 

the management system of innovative 

processes in the development of agricultural 

technology at the federal, regional and 

enterprise levels, a sociological research 

method was used among producers, 

consumers and governments in the 

development and promotion of innovative 

products. 

Respondents were asked to rate on a 10-point 

scale the degree to which each of these 

elements of the system's mechanisms affect 

the efficiency of its functioning, as well as to 

offer its most important elements and actions 

that improve the closeness of the connection 

between science and from the point of view of 

the producer of products, and from the point 

of view of the customer, since the high 

efficiency of the system is achieved due to the 

complex interaction of its subjects on the 

basis of the principles of cooperation and 

complementarity (Fig. 1.). 

Based on the  statistical data on the federal 

level, we found that the greatest value for the 

effective functioning of the system is the state 

support of science by financing grants for the 

implementation of scientific achievements - 

7.09, improving the legislative and regulatory 

framework - up to 6.43; improvement of the 

tax policy through the partial or complete 

release of research organizations from taxes - 

5.70; insurance risks in the development of 

scientific development and improvement of 

the management system for the development 

of scientific achievements - 5.09; The element 

that influences least on the effectiveness of 

the promotion system, according to 

respondents, is to improve the pricing 

mechanism for scientific products - 4.82 

(Fig.1.1). 

At the regional level, the most important 

element is the element - the scientific 

infrastructure - X and other units of 

realization - 7.89; development of scientific 

and personnel potential - 7.52; the creation of 

a data bank is ready for the application of 

scientific developments - 6.91; analysis of the 

regional market for research and growth of 

development strategies for related segments 

6.71; development of regional normative legal 

acts regulating the elaboration of scientific 

achievements up to 6.43; the improvement of 

the management system is estimated at 6.2 

(Fig. 1.2). 

At the enterprise level, according to 

respondents, the most valuable are indicators 

such as training and qualification of scientific 

and personnel potential - 7.96; development 

of scientific infrastructure - 6.69; marketing 

for the study of scientific developments - 

6.65, customer access to the Bank's data - 

6.48, expansion of the scope of application of 

scientific developments in the field and 

activities - 6.13; the lowest estimated value is 

elemental cooperation with other consumers 

of scientific developments - 5.9 (Fig. 1.3). 

The third group of criteria determines the 

degree of scientific readiness and technical 

developments, the degree of completion of the 

stages of development of scientific and 

technological achievements, the suitability for 

use in production, and consists of five stages. 

The fourth group takes into account the cost in 

the ranking system, depending on which stage 

of the algorithm the promotion system is a 

scientific achievement, and determine the five 

steps presented in the model. All these steps 

in the groups of relevance and efficiency 

criteria, the development of completeness are 

ranked in an increasing order of step 

numbering. A consistent number of steps can 
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be taken for the value of the algebraic 

progression or geometric progression, or the 

expert in decision can be assigned a certain 

number of points. The last group of criteria 

(cost of realization) has a negative value and 

reduces the effectiveness of innovation. 

 

 
Fig. 1. The assessment of the importance degree of factors affecting the advancement of 

innovative products in the agricultural sector 

Source: Own determination. 

 

RESULTS AND DISCUSSIONS 

 

Based on the results of our researches, we will 

build an economic and mathematical model 

that allows us to assess the level of innovative 

efficiency activities in the agro-industrial 

sector from the calculation of the rating each 

specific scientific development, formed using 

five groups of criteria. 
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We can name the following sections of the 

agro-industrial complex, classified according 

to this methodology: 

(a)Issues of economics, management, 

personnel and social security. 

(b)Seed breeding, breeding activities and 

activities in the field of plant protection, 

general farming issues. 

(c)Livestock issues: veterinary, hygiene and 

sanitation. 

(d)Mechanization of the agro-industrial 

sector. 

(e)Activities in the sphere of forestry, 

melioration, fish farming and fishing. 

(f)Innovations in the field of storage of 

agricultural products, as well as its processing. 

The work in the field of search, analysis, 

evaluation or selection of promising 

innovations is proposed to be carried out 

taking into account the following groups of 

criteria: 

(i)Importance for state policy in the field of 

scientific and technical development, 

improvement of innovative developments 

(scientific and technical level); 

(ii)Identification of the level of efficiency or 

technical and economic level; 

(iii)Indicators of readiness of innovative 

development for implementation; 

(iv)The costs needed to absorb and realize the 

innovation. 

As for the first group of criteria, the 

significance of innovation for public interests 

is devoted to, and it consists of ten stages: 

1 stage - parameters that characterize the level 

of development of commodity producers, 

working in agriculture; 

2 stage - regional and sectoral priorities; 

3 stage - activities to solve the tasks set by the 

Federal Target program of the Russian 

Federation; 

4 stage - new scientific and technical 

developments, ideas and proposals, aimed at 

improving those areas of scientific activity 

that should contribute to increasing the 

efficiency of the functioning of the AIC; 

5 stage - the location of agrarian economics at 

the level of development, corresponding to the 

modern international; 

6 stage - activities in the sphere of domestic 

invention and innovation; 

7 stage - algorithms for solving problems 

included in the list of critical technologies; 

8 stage - the amount of contribution to priority 

areas of domestic science; 

9 stage - the commission of scientific 

discoveries; 

10 stage - the solution of national and state 

problems. 

The second group includes such criteria as 

efficiency and technical and economic level. 

It consists of 10 steps: 

1 stage - increasing the effectiveness of the 

existing tax policy for the calculation of the 

release of organizations engaged in scientific 

and technical activities from taxes, fully or 

partially; 

2nd stage - insurance of economic risks at the 

stage of development of new scientific and 

technical developments. 

3rd stage is the reorganization of the 

mechanism of pricing for scientific products, 

in order to improve it, taking into account the 

solvency of the customer of the demand that 

has been formed on the market. 

4th stage - the development of a system aimed 

at effective management of the processes of 

mastering scientific achievements. 

5th stage - the formation of a database of 

discoveries and inventions ready for 

development and implementation. 

6th stage - formation of strategy of promotion 

of scientific and technical developments on 

the basis of analysis of the regional market. 

7th stage - the development of scientific and 

near-scientific infrastructure, for example, 

innovative organizations. 

8th stage - a form of state support for 

scientific activity through the provision of its 

financing in the form of grants directed to the 

development of scientific achievements. 

9th stage - the improvement of the existing 

legislative and regulatory framework in the 

field of innovation in the field of agro-

industrial complex. 

10th stage - the development of personnel, 

training and retraining them as a priority, 

while raising the level of human resources 

must be conducted at all managerial and 

production levels. 

The third group of criteria contains indicators 

that indicate the degree of completion of a 
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stage in the development of scientific and 

technical achievements, as well as 

qualifications indicating their readiness to use 

them in the production process. It includes 5 

stages: 

1st stage - recommendations, concept, 

suggestions: 

2nd stage - the economic-mathematical 

model; 

3rd stage - applied methods; 

4th stage - the project of innovative activity; 

5th stage - replication of scientific 

achievements. 

The fourth group of criteria includes such 

areas as production development and 

financing of the implementation of scientific 

development. 

1st stage - completion of work in the field of 

R & D. 

2nd stage - direct the process of creating 

scientific and technical products. 

3rd stage - release of the results of innovation 

activities. 

4th stage is the pilot experiment. 

5th stage - creation of information and 

consulting service. 

All levels placed in the groups of criteria are 

assessed by increasing their numbering, 

depending on the significance, effectiveness 

and completeness of scientific development. 

Each such step must take a number taken as 

the value of an algebraic or geometric 

progression. In addition, an expert can assign 

to any number a fixed number of points. Here 

it is worth noting that with the negative cost 

of implementation costs, which are included 

in the fourth group of criteria, you can 

consider the possibility of reducing the rate of 

filing for NTD [6].  

In this case, the rating (R) is defined as the 

geometric sum of the degrees of the criteria 

of the three-axis rectangular coordinate 

system.  

 

R = ãyn
2+ (x  ɻï xʟ)

2 + zʨ
2  ....................... ............(1) 

 

where: y ï is the level of group significance 

tests; x  ɻ ï   group performance criteria; xʟï 

stage group criteria development costs; zʨ ï 

group criteria of the development 

completionôs degree. The total aggregate 

significance and efficiency are determined by 

the evaluation of assessment of the 

effectiveness of scientific developments R, 

calculated as the product of the K-security 

criterion and the geometric sum of the squares 

of the above criteria6: 

 

,
222 )

ze
( ZXXYKR +-+³= ....................(2) 

 

where: ʂ ïsafety criteria value from 0 to 1; Y 

ï  criteria of national importance, the level of 

technical perfection, points; Xe ï performance 

indicators; Xz ï is an indicator of the cost of 

realization points; Zï is an indicator of the 

development completionôs degree points. 

Based on the developed methods of 

assessment, the technology assessment will be 

taken into account for five of the above 

criteria: a criterion of national importance - 

solving the problems of national priorities - 10 

levels; in accordance with the criterion of 

effectiveness - improving the organization of 

the management process - the application of 

scientific developments - phase 4; in 

accordance with the criterion of 

implementation cost - stage 4; stage of 

completion of development - economic-

mathematical model of the 2nd degree; and by 

safety criterion - 1 point. 

 

,
ʟʵʙʝʟ

222 )(ʂ ZXXYR +-+³= ...................(3) 

               ________________ 

R = 1 Ĭ ã100 + (16 ï 16) + 4 = 10.2 points. 

 

The analysis of the scientific evaluation 

effectiveness and technological development 

was carried out by constructing a regression 

model in which the dependent variable is the 

estimated value of research and development, 

and independent variables - project cost, 

development cost, annual economic effect and 

development period.  

The purpose of constructing this model is to 

determine the degree factors influence on the 

methodology for assessing the reliability of 

scientific research, developed sets of criteria 

and interdependence, increasing the scoring of 

scientific and technological developments 

taking into account economic indicators. 
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CONCLUSIONS 

 

The developed technique using the method of 

correlation-regression analysis of the 

constructed model was based on scoring 

developments from the main economic 

indicators of innovative projects in agro-

industrial complex which has the formula:  

 

Y = ï2.22 + 0.07X1 + 0.23X3       (R
2 = 0.9),  

 

where: ʍ1 ïthe cost of the project 

development, thousand rubles; ʍ3 ï profit 

from the development, thousand rubles; R2 ï

the coefficient of determination. 

Estimation of the regression parameters 

equation show that by increasing the amount 

of profit per 1 thousand rubles assess the 

importance of development increases by 0.23 

points, increasing development costs 1 

thousand rubles assessment of its significance 

is increased by 0.07 points. The linear 

coefficient of multiple correlation 

(determination) (R2 = 0.9) indicates a close 

relationship of factor characteristics with 

effective. In the future this technique can be 

widely used in assessing the efficiency of 

scientific research for selecting the most 

promising innovative products for agriculture 

with rapid return on investment. 

While selecting innovative projects, their 

economic expertise and the study of 

performance indicators are recommended, and 

the realization schemes for agro-industrial 

production should be improved. Currently, 

agricultural science is able to provide 

agricultural producers with the latest 

developments, to guarantee the results of their 

realization. To this end, close interaction is 

necessary between agricultural science and 

agricultural producers in order to ensure the 

transfer of effective proven innovations to 

production. In addition, it is necessary to 

develop effective mechanisms for accepting 

completed innovations and their selection for 

implementation. To achieve this goal, it is 

necessary to improve the regulatory and legal 

framework for innovative development of the 

agro-industrial complex in order to form an 

institute of intellectual property in the agro-

industrial complex. M. Porter noted that 

"prosperity, especially in advanced 

economies, stems from the ability of national 

companies to create and then globally to 

commercialize new products and processes, 

while mastering the frontier of innovation the 

faster the closer the competitorsè [18].  

The evaluation of innovative developments at 

all stages of the innovation process will make 

it possible to identify the most promising and 

priority ones and will allow to concentrate the 

limited resources on the most effective ones. 

In the work [10] positive experience is shown 

presented in the work of innovation 

development in accordance with the 

application of the triple helix concept. In the 

article the application of the triple helix 

concept is offered which integrates science, 

business, and government in order to 

accelerate the production of promising 

innovations and their approbation in practice 

on the example of seven horticultural subjects 

of the Netherlands. The necessity of ensuring 

close communication links within the 

elements of the triple helix in order to 

stimulate innovation is substantiated. 

To activate innovative activity Golubev A.V. 

offers an integrated approach that allows 

stimulating both demand and supply for 

innovative products, services and technologies 

[11]. Institutes of innovative agro-economics 

should be the infrastructure facilities of the 

agro-industrial complex-scientific and 

production partnerships, branch laboratories, 

educational organizations, training and 

experimental farms, small innovative 

enterprises, breeding and seed breeding and 

breeding and genetic centers and other 

organizations created in different institutional 

forms by the customer and participants 

complex scientific and technical projects for 

the purpose of finalizing and transferring the 

results of research and development, legal 

protection and management of the rights to 

such results for pilot production [22]. 

Infrastructure institutions should ensure the 

completion of innovations until the completed 

innovations with approbation or with direct 

transfer to a certain circle of producers for 

large-scale distribution. Sandu I considers the 

assessment of innovation activity of the 

regions [20].   




