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Table 1 Individual characteristics of the panel of experts

Cumulative percent percent Level characteristics
16.7 16.7 40-50
88.9 722 51-60 Age
100 11.1 >60
222 222 MSc Education
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Table 2 First Round: Identification of Agricultural Waste Reduction Mechanisms from the Point of

View of Experts and Specialists in the Field of Agricultural Waste (n = 18)

Rank Mechanisms f %t
1 Correct farm management 17 94.4
2 Development of product storage infrastructure (cold storage, silo, storehouse, etc.) 14 77.8
3 The creation and development of converting and packaging industries cycle 13 72.2

Conducting applied research studies on the production cycle process and waste reduction
4 12 66.7
methods
5 Conducting fundamental research studies on the mechanisms and conditions for the incidence 9 50.0
of waste )
6 Conducting research studies to investigate factors affecting agricultural waste 9 50.0
7 Farmer training 9 50.0
8 Optimization and development of products transportation infrastructures 8 44.4
9 Designing educational and academic courses in the area of crop-livestock products waste 8 44.4
10 Equipment maintenance and repair and worn machinery replacement 8 44.4
11 Development of simple and accurate technology tailored to farmers' knowledge 8 44.4
12 Exact recognition of products storage and taking the necessary measures for better shell-life 8 44.4
13 Adopting policies to support domestic producers 8 44.4
14 Educating and training human resources specialists in the field of waste 8 44.4
15 Development of consulting services in the agricultural sector 7 38.9
16 Solving socioeconomic problems in the agricultural sector 7 38.9
17 Identifying agricultural products processing 7 38.9
18 Improvement of inputs price in order to establish an efficient production system 7 38.9
19 Taking advantage of genetic engineering 7 38.9
20 Developing government and guild monitoring (i(f the produced product quantity, its waste and 6 333
market )
Using new methods (precision agriculture, conventional agriculture, nanotechnology,
21 . 6 33.3
biotechnology, etc.)
22 Creating educational-extension channels and networks in the field of agriculture 6 33.3
Creating the environment and context required for attracting the attention of specialists and
23 i 6 33.3
authorities to waste
24 Teaching the correct pattern of consumption to consumers of agricultural products 6 333
25 Bedding for interdisciplinary collaboration and teamwork of different sciences specialists 6 33.3
26 Using universities and research centers to produce science 6 333
27 Conducting research studies on methods for measuring and estimating losses of material 6 333
28 Defining research topics in the field of crop-livestock waste 6 333
29 Supporting investment development in agricultural sector 6 33.3
30 Elimination of problems related to raw material production 6 33.3
31 Modeling product production processes in order to develop the knowledge boundary and 6 333
promote scientific level )
32 Identifying physical and mechanical properties of agricultural products 6 33.3
Precise identification of various stages of planting, growing, harvesting and post- harvest
33 : 6 33.3
agricultural products
34 Managing pests and diseases in silo centers and product storehouses 5 27.8
35 Post-harvest management of agricultural products 5 27.8
36 Formulating and presenting cultivation pattern in accordance with the market requirements and 5 278
each region conditions :
37 Establishing different producers - marketers organizations 5 27.8
38 Using appropriate post-harvest technology for small units 5 27.8
39 The importance of and attention to the bio-security problem and its relation to agricultural 5 278
products recycling )
40 Developing proper local markets and presenting customer-friendly products 5 27.8
41 Creating the cold chain for perishable horticultural products 3 16.7
Establishing an organization or agency in relation to waste management of agricultural
42 ; - . o 3 16.7
products in administrative organizations
43 Establish training and extension centers for agricultural machinery in different regions 3 16.7
44 Teaching environmental issues to farmers 3 16.7
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45
46
47
48
49
50
51
52
53
54
55
56
57

58

59

60
61
62
63
64
65
66
67
68
69
70
71

Investigating energy production from agricultural waste systems
Investigating global findings and achievements
Communicating with associated organizations to identify issues and problems
Holding scientific and specialized seminars
Holding long-term and short-term educational workshops
Correct production planning to maintain market equilibrium
Recruiting technical expert operators to work with agricultural machinery and devices
Improving government policies and supporting the new generation conversion industries
Improving the quality of processed crop-livestock products
Improving work conscientiousness in organs of government
Production optimization at all stages
Granting facilities to applicants for constructing appropriate storehouses and silos
Paying subsidies to the agricultural sector
Conducting research studies to investigate the products resistance to quantitative and
qualitative declines
Authoring, compiling and preparing scientific texts in accordance with the need of each region
and each product
Converting surplus agricultural products to industrial ones
Strengthening the cooperation and collaboration spirit of stakeholders in the agricultural sector
Empowering farmers
Developing and expanding agricultural machinery services centers in different regions
Crops trafficking prevention
Collect pests and pathogens contaminated products from the farm surface
The movement of extension from theoretical debates to the practical field
Pricing products properly to reduce waste
Risk management
Making strategic agricultural products resistant to damage
Producing healthy products
Producing products capable of competing with similar foreign ones

N N NNNMNNNMNNNMNNMNNNDNDWW

P R R RRPRRRLRNNNNN N

16.7
16.7
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1

11.1

11.1

11.1
11.1
11.1
11.1
11.1
5.6
5.6
5.6
5.6
5.6
5.6
5.6
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Table 3 Second Round: Prioritizing the Agricultural Waste Reduction Mechanisms from the Point of

View of Experts and Specialists in the Field of Agricultural Waste (n = 18)

Rank Mechanisms M* Sd
1 The creation and development of converting and packaging industries cycle 466 0.48
2 Correct farm management 450 0.51
3 Conducting applied research studies on the production cycle process and waste reduction 450  0.61
methods
4 Optimization and development of products transportation infrastructures 450  0.61
5 Post-harvest management of agricultural products 450 0.70
6 Development of product storage infrastructure (cold storage, silo, storechouse, etc.) 444  0.51
7 Development of consulting services in the agricultural sector 444  0.61
8 Creating the cold chain for perishable horticultural products 444  0.51
9 Granting facilities to applicants for constructing appropriate storehouses and silos 444  0.51
10 Empowering farmers 444  0.70
11 Equipment maintenance and repair and worn machinery replacement 438  0.60
12 Development of simple and accurate technology tailored to farmers' knowledge 438 0.69
13 Conducting research studies on methods for measuring and estimating losses of material 438  0.69
14 Formulating and presenting cultivation pattern in accordance with the market requirements and 4.38  0.85
each region conditions
15 Investigating energy production from agricultural waste systems 438  0.50
16 Exact recognition of products storage and taking the necessary measures for better shell-life 433  0.48
17 Recruiting technical expert operators to work with agricultural machinery and devices 433  0.59
18 Farmer training 427  0.46
19  Creating the environment and context required for attracting the attention of specialists and 427  0.57
authorities to waste
20 Managing pests and diseases in silo centers and product storehouses 427  0.82
21 Establishing an organization or agency in relation to waste management of agricultural 427  0.57
products in administrative organizations
22 Improving government policies and supporting the new generation conversion industries 427  0.66
23 Conducting research studies to investigate the products resistance to quantitative and 427  0.82
qualitative declines
24 Developing and expanding agricultural machinery services centers in different regions 427  0.66
25 Bedding for interdisciplinary collaboration and teamwork of different sciences specialists 422  0.64
26  Converting surplus agricultural products to industrial ones 422  0.73
27  Adopting policies to support domestic producers 4.16  0.70
28  Creating educational-extension channels and networks in the field of agriculture 4.16 0.61
29 Using universities and research centers to produce science 4.16 0.85
30 Developing proper local markets and presenting customer-friendly products 4.16 0.78
31 Conducting research studies to investigate factors affecting agricultural waste 411 0.58
32 Using new methods (precision agriculture, conventional agriculture, nanotechnology, 411 0.83
biotechnology, etc.)
33  Teaching the correct pattern of consumption to consumers of agricultural products 411 047
34 Defining research topics in the field of crop-livestock waste 411 0.75
35 Modeling product production processes in order to develop the knowledge boundary and 411 0.96
promote scientific level
36 Using appropriate post-harvest technology for small units 4.11  0.67
37 Holding long-term and short-term educational workshops 411  0.90
38 Improving the quality of processed crop-livestock products 411  0.90
39 Conducting fundamental research studies on the mechanisms and conditions for the incidence ~ 4.05  0.80
of waste
40 Educating and training human resources specialists in the field of waste 405 0.53
41 Identifying agricultural products processing 4.05 0.88
42  Paying subsidies to the agricultural sector 4.05 0.99
43 The movement of extension from theoretical debates to the practical field 405 0.63
44  Designing educational and academic courses in the area of crop-livestock products waste 4.00 0.34
45 Improvement of inputs price in order to establish an efficient production system 4.00 0.68
46  Elimination of problems related to raw material production 4.00 0.90
47 Communicating with associated organizations to identify issues and problems 4.00 0.76
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48  Authoring, compiling and preparing scientific texts in accordance with the need of each region  4.00  0.90
and each product
49  Supporting investment development in agricultural sector 394  0.72
50 Precise identification of various stages of planting, growing, harvesting and post- harvest 394  0.72
agricultural products
51 Establishing different producers - marketers organizations 394  0.93
52 Investigating global findings and achievements 394  0.72
53 Strengthening the cooperation and collaboration spirit of stakeholders in the agricultural sector  3.94  0.80
54 Pricing products properly to reduce waste 394  0.72
55 Risk management 394  0.87
56 Identifying physical and mechanical properties of agricultural products 3.88 0.67
57 Production optimization at all stages 3.88  0.67
58 Developing government and guild monitoring of the produced product quantity, its waste and 383  0.92
market
59 Establish training and extension centers for agricultural machinery in different regions 3.83 0.85
60 Making strategic agricultural products resistant to damage 383  0.98
61 Solving socioeconomic problems in the agricultural sector 377 073
62 The importance of and attention to the bio-security problem and its relation to agricultural 377  0.80
products recycling
63 Teaching environmental issues to farmers 3.77  0.80
64 Producing products capable of competing with similar foreign ones 377  1.06
65 Correct production planning to maintain market equilibrium 372 1.07
66 Improving work conscientiousness in organs of government 372 1.01
67 Crops trafficking prevention Y/rr o 0.76
68 Collect pests and pathogens contaminated products from the farm surface 3.66 0.76
69 Producing healthy products 3.66 0.90
70 Holding scientific and specialized seminars 350 0.85
71 Taking advantage of genetic engineering 344  0.85
* average spectrum: 1=Strongly disagree 2=Disagree 3=Neutral 4=Agree 5=Strongly Agree
Table 4 Third Round: Level of agreement * with the Agricultural Waste Reduction Mechanisms
(n=18)

Rank Mechanisms Agree
1 The creation and development of converting and packaging industries cycle 93.33
2 Correct farm management 90
3 Conducting applied research studies on the production cycle process and waste reduction methods 90
4 Optimization and development of products transportation infrastructures 90
5 Post-harvest management of agricultural products 90
6 Development of product storage infrastructure (cold storage, silo, storehouse, etc.) 88.89
7 Development of consulting services in the agricultural sector 88.89
8 Creating the cold chain for perishable horticultural products 88.89
9 Granting facilities to applicants for constructing appropriate storehouses and silos 88.89
10 Empowering farmers 88.89
11 Equipment maintenance and repair and worn machinery replacement 87.78
12 Development of simple and accurate technology tailored to farmers' knowledge 87.78
13 Conducting research studies on methods for measuring and estimating losses of material 87.78
14 Formulating and presenting cultivation pattern in accordance with the market requirements and each 87.78

region conditions )
15 Investigating energy production from agricultural waste systems 87.78
16 Exact recognition of products storage and taking the necessary measures for better shell-life 86.67
17 Recruiting technical expert operators to work with agricultural machinery and devices 86.67
18 Farmer training 85.56
Creating the environment and context required for attracting the attention of specialists and
19 " 85.56
authorities to waste
20 Managing pests and diseases in silo centers and product storehouses 85.56
1 Establishing an organization or agency in relation to waste management of agricultural products in 85.56
administrative organizations )
22 Improving government policies and supporting the new generation conversion industries 85.56
23 Conducting research studies to investigate the products resistance to quantitative and qualitative 85.56
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24
25
26
27
28
29
30
31

32
33
34

35

36
37
38

39

40
41
42
43
44
45
46
47

48

declines
Developing and expanding agricultural machinery services centers in different regions
Bedding for interdisciplinary collaboration and teamwork of different sciences specialists
Converting surplus agricultural products to industrial ones
Adopting policies to support domestic producers
Creating educational-extension channels and networks in the field of agriculture
Using universities and research centers to produce science
Developing proper local markets and presenting customer-friendly products
Conducting research studies to investigate factors affecting agricultural waste
Using new methods (precision agriculture, conventional agriculture, nanotechnology, biotechnology,
etc.)
Teaching the correct pattern of consumption to consumers of agricultural products
Defining research topics in the field of crop-livestock waste

Modeling product production processes in order to develop the knowledge boundary and promote
scientific level
Using appropriate post-harvest technology for small units
Holding long-term and short-term educational workshops
Improving the quality of processed crop-livestock products
Conducting fundamental research studies on the mechanisms and conditions for the incidence of
waste
Educating and training human resources specialists in the field of waste
Identifying agricultural products processing
Paying subsidies to the agricultural sector
The movement of extension from theoretical debates to the practical field
Designing educational and academic courses in the area of crop-livestock products waste
Improvement of inputs price in order to establish an efficient production system
Elimination of problems related to raw material production
Communicating with associated organizations to identify issues and problems
Authoring, compiling and preparing scientific texts in accordance with the need of each region and
each product

85.56
84.44
84.44
83.33
83.33
83.33
83.33
82.22

82.22
82.22
82.22

82.22

82.22
82.22
82.22

81.11

81.11
81.11
81.11
81.11
80
80
80
80

80

* Agreement level for consensus: 80%
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Table 5 Classification of Agricultural Waste Reduction Mechanisms

Category Mechanisms

infrastructure - social

Optimization and development of products transportation infrastructures

Development of product storage infrastructure (cold storage, silo, storehouse, etc.)

Creating the environment and context required for attracting the attention of specialists and

authorities to waste

products in administrative organizations

Developing and expanding agricultural machinery services centers in different regions

Establishing an organization or agency in relation to waste management of agricultural

Bedding for interdisciplinary collaboration and teamwork of different sciences specialists

Communicating with associated organizations to identify issues and problems

Elimination of problems related to raw material production
Improvement of inputs price in order to establish an efficient production system

economical Paying subsidies to the agricultural sector

Granting facilities to applicants for constructing appropriate storehouses and silos
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Adopting policies to support domestic producers
Improving government policies and supporting the new generation conversion industries
Formulating and presenting cultivation pattern in accordance with the market requirements

policy making - planning and each region conditions

Correct farm management
The creation and development of converting and packaging industries cycle
Post-harvest management of agricultural products
Using new methods (precision agriculture, conventional agriculture, nanotechnology,
biotechnology, etc.)
production—productive ~ Improving the quality of processed crop-livestock products
Creating the cold chain for perishable horticultural products
Exact recognition of products storage and taking the necessary measures for better shell-life
Managing pests and diseases in silo centers and product storehouses
Converting surplus agricultural products to industrial ones
Recruiting technical expert operators to work with agricultural machinery and devices

Equipment maintenance and repair and worn machinery replacement
Development of simple and accurate technology tailored to farmers' knowledge
Technical Using appropriate post-harvest technology for small units

Development of consulting services in the agricultural sector

The movement of extension from theoretical debates to the practical field

Empowering farmers

Farmer training

Teaching the correct pattern of consumption to consumers of agricultural products
Holding long-term and short-term educational workshops

Educating and training human resources specialists in the field of waste

Authoring, compiling and preparing scientific texts in accordance with the need of each
region and each product

Designing educational and academic courses in the area of crop-livestock products waste

extension- education

Conducting applied research studies on the production cycle process and waste reduction
methods
Conducting research studies on methods for measuring and estimating losses of material
Investigating energy production from agricultural waste systems
Conducting research studies to investigate the products resistance to quantitative and
qualitative declines

Research Conducting research studies to investigate factors affecting agricultural waste
Defining research topics in the field of crop-livestock waste
Modeling product production processes in order to develop the knowledge boundary and
promote scientific level
Conducting fundamental research studies on the mechanisms and conditions for the
incidence of waste
Identifying agricultural products processing
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The main objective of this research was to investigate mechanisms to reduce agricultural waste
applying the views of specialists of the field. This research was an applied research with a quantitative
nature. The data were collected in a descriptive survey method and it has been designed using Delphi
method to attain group agreement. The statistical population of the research has been all specialists in
the field of agricultural waste management in three academic levels, administrative organizations and
research organizations among which 18 expert and experienced specialists were selected through the
purposeful chain sampling method to answer the research main questions. The main data-collecting
tool was a structural questionnaire. Based on the results of the research, the specialists agreed on 48
mechanisms to reduce agricultural waste that were classified into seven factors including infrastructure
- social, economical, policy making - planning, productive — production, technical,— extension-
education and research
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