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ABSTRACT- According to article 44 of the I.R. of Iran Constitution, the
Iranian economy consists of three sectors; the state, the cooperative, and the
private sectors. The aim of this study was to present a hierarchy of criteria
for selecting the best economic sector for agricultural development. Analytic
Hierarchy Process (AHP) was used to calculate the relative importance of
either criteria or their alternatives (economic sectors) with regard to the
aggregate opinions of experts. Using a structured questionnaire, data were
obtained from experts in economic sciences, social sciences, agricultural
extension and rural development (n=25) and analyzed using Expert Choice
software. Results indicated that entrepreneurship, employment and social
justice were the most important criteria to consider when selecting the best
economic sector. Moreover, the study demonstrated that based on the
criteria, the cooperative sector was the best and the optimum choice.
Nevertheless, the gap between cooperative and private sectorswas small.
Keywords: Analytic Hierarchy Process (AHP), Economic Sectors, Iran

INTRODUCTION
Over the past 150 years or so, two socio-economic systems have dominated the world:
capitalism and communism. Capitalism is synonymous to individual ownership and
private enterprise, and communism is synonymous to state ownership and public
enterprise. A third model, sometimes called ‘the third way’ or the cooperative economy,
has also been proposed which offers an alternative future that should potentially avoid
the excesses and disasters of both capitalism and communism (20). Today, almost
everywhere in Western Europe, Eastern Europe and the US, the ‘third sector’ co-exists
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with private and public sectors. Terms such as social economy, third sector, solidarity
economy or alternative economy, non-lucrative sector, non-profit sector, not-for-profit
sector, voluntary sector, idealist sector, etc. are increasingly used as synonyms. In
particular, the terms social economy, third sector and solidarity economy are often used
interchangeably, thus overlooking the considerable differences in meaning in different
countries, to which we intend to turn our attention. These differences frequently refer to
the particular forms of ‘co-existence’ (such as relations of co-operation, dependency or
control) of the private, public and third sectors in various countries, their regions and
cities. According to (29), setting some order to these terms and the concepts and
contexts to which they refer is necessary.
A simple analysis reveals that the three sectors are not interchangeable. The
objectives pursued by the public, cooperative and private organizations are different, so,
the private sector aims for profit, while the public sector seeks not only to obtain
economic benefits, but also to obtain social benefits with the stated primary objective of
ensuring public welfare (28). In other words, the private sector is essentially a business
proposition by which the public purpose finds a subsidiary or peripheral position
sometimes superseding business considerations. On the other hand, the public sector has
greater public interest orientation against the logic of profit making and is built upon
social values and welfare criteria (48).
The main difference between cooperatives and the state sector is that the former
use a more democratic system of governance where there is no employer-employee
relationship (5). Likewise, (24) examines the difference between cooperatives and other
businesses in relation to three main groups of people responsible for bringing them into
existence and keeping them in operation. The three groups are the persons who own
them (the shareholders, the investors), the persons who control them (the effective
decision makers) and the persons who use them (the customers). Accordingly, in typical
capitalist businesses, especially large enterprise and multinational corporations, these
three are separate and distinct groups. In small private businesses, the situation is
generally much better because of the close connection between shareholders (investors)
and control. In a small retail business, for example, the first two components are often
identical. Nevertheless, users or customers are still a separate group. In a cooperative, all
three come together to form a unity; those who own, those who control and those who
use. The diagrams below give a picture of the cooperatives in comparison to other
businesses.
1. Capitalism
Persons who own

Persons who

Persons who use

2. Small private business
Persons who own; Persons who control

Persons who use

3. Cooperatives
Persons who own; Persons who control; Persons who use
Fig. 1. The difference between cooperatives and other businesses (24)
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The points of comparison also apply to public enterprise and cooperatives, though in a
different way. In public enterprise, sometimes referred to as state capitalism, the
components of ownership, control and use are separate and disjointed in contrast to
cooperatives, where they are unified. In cooperatives, responsibility and accountability are
direct while in public enterprise they are indirect and frequently difficult to trace (24).
According to article 44 of the I.R. of Iran Constitution, the Iranian economy
consists of three sectors including state, cooperative, and the private sectors. It seems
that the main purpose of supporting the cooperative sector was limiting the process of
wealth accumulation in the hands of a small group, on the one hand and preventing the
creation of a dominant public sector on the other. Thus, cooperatives seem to be the third
choicebetween capitalism and socialism (5). However, the scope of each of these
sectors, as well as the regulations and conditions governing their operation, is to be
specified by law.
One of the biggest challenges of the Iranian economy is the size and ownership of
the public sector, which controls roughly 80 per cent of the country’s economic activity.
To overcome this imbalance, the Iranian government started privatizing a number of
enterprises managed by the government (21). Nevertheless, in order to increase
rationalization and efficiency of the Iranian economy, there is a current emphasis on the
transition to a market economy, including the encouragement of private sector
development, privatization of state enterprises and cost recovery from beneficiaries (16).
Thus, the issue that arises is the selection of the most preferred economic sector to bring
off different economic needs as well as the optimal distribution and regulation of
economic activities in achieving agricultural development in the conditions of Iran.
These sectors are dealt with in more detail in the following sections.
A. Public (state) sector
The public sector is generally viewed as being organized only through governmental
institutions where services are delivered through a system of public administration.
In Iran, the state sector is to include all large-scale and mother industries, foreign
trade, major minerals, banking, insurance, power generation, dams and large-scale
irrigation networks, radio and television, post, telegraph and telephone services,
aviation, shipping, roads, railroads and the like, all of which to be publicly owned and
administered by the State (5). Public organizations in Iran used to control about 80% of
the Iranian economy. The growth of the public sector began after the Islamic revolution
when many large industries were nationalized and private sector companies were
confiscated and taken into government control (21).
B. Private sector
The private sector comprises of all economic activities that trade with the capital of one or
many private owners with the goal of making profits, usually organized through market
transactions. In other words, the private sector consists of those activities concerned with
construction, agriculture, animal husbandry, industry, trade, and services that supplement the
economic activities of the state and cooperative sectors.
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C. Cooperative sector
The cooperative sector embraces all those organizations, large or small, which are not
part of the state or part of the private profit sectors.
The Center for Cooperatives (7) also defined a cooperative as a private business
organization owned and controlled by the people who use its products, supplies or
services. Although cooperatives vary in type and membership size, they are all formed
to meet specific objectives of members, and structured to adapt to the members’
changing needs. Generally speaking, they are businesses voluntarily owned and
controlled by their member patrons and operated for them and by them on a nonprofit or
cost basis (47). In Iran, as an option to conduct business, the cooperative form of
enterprise includes several domains such as agriculture, housing, credit, carpet, etc. In
general, the cooperative sector includes cooperative companies and enterprises
concerned with production and distribution in urban and rural areas.
Given this background, the aim of this study is to present a hierarchy of factors
for selecting the best and most preferred economic sector regarding agricultural
development in Iran. In addition, the study seeks to 1) to identify critical criteria for
choosing the most appropriate economic sector and priorities and 2) to determine the
most preferred economic sector fortheIranian economy.

MATERIALS AND METHODS
A two-phase data collection approach including both qualitative and quantitative phases
was adopted. In the qualitative phase, the Delphi method was used to explore and
determine the criteria affecting the choice of an appropriate economic sector. This
method is an iterative process involving a series of survey rounds with the same panel of
‘experts’. Each round is informed from responses from preceding rounds. While the
rounds can continue until consensus is approached or achieved, most Delphi processes
involve three or four rounds (9, 12). Although the possibility of more than three rounds
is offered, there is a need to balance time, cost and possible participant fatigue (19).
There are no rules for selecting Delphi participants, except that the necessary experts
and stakeholders are represented. Participants must also be willing to stay engaged
through the end of the study (6). For the present study, we sought participants who were
knowledgeable and willing to provide insight that would help us understand the
economic sectors of Iran. Delphi participants were specialist experts of rural
development and social and economic sciences at Yasouj University, Iran. This stage
was executed in three rounds resulting ina complete list of criteriafor selecting the
optimal economic sector. Nine criteria were obtained from theDelphi techniquein total,
which wecategorized in three groups as described below.
Economic Criteria
-Investment opportunities: the opportunities that economic sectors can create for
investment
-Increasing employment: the power and capacity of the economic sector to generate
enough jobs to absorb new entrants to the labor market
66

Analysis of the Utility of Economic Sectors in Achieving Agricultural…

-Entrepreneurship: increasing entrepreneurial interest, spirit and education in various fields
B. Social criteria
-Empathy and social relations: vicarious emotional response to the perceived emotional
experiences of others (27). In this study, empathy and social relations were
counterpart and equivalent factors.
-Learning and training: Learning causes a change in a person’s behavior, knowledge, or skill,
this change is a relatively permanent change and is caused by prior experience (10).
-Social justice: the concepts of equality and equity in economic sectors were used as two
significant components of social justice, which involved efforts to achieve greater
equality in the living conditions of different social groups and classes.
-Improvement of social capital: the association networks, norms and trust that facilitate
collective interactions for mutual economic and social benefits (33). In the present
study, the concept of social capital derives from the quality of relationships among
people within a particular group or community.
C. Managerial criteria
-Systematic, independent and autonomous management: self-reliance and autonomy in
governance and management as well as alluding to managerial skills that let managers
perform their jobs effectively, especially conceptual, human, and technical skills.
-Evaluation and accountability: a systematic process for collecting, analyzing and
interpreting information obtained from the three economic sectors of Iran aimed at
investigating the number of objectives to be achieved. This process can lead to
improvement in management levels, intensification of accountability and
responsibility as well as renovation in allocated resources.
In a nutshell, according to the Delphi method, we hypothesize that to achieve
agricultural development, the selection of the optimum economic sector (OES) is a
function of the relative importance ranking of investment, employment,
entrepreneurship, empathy, learning, social justice, social capital, management, and
evaluation. That is: OES= f (I, Em, En, Emp, L, SJ, SC, M, Ev).
In the quantitative phase of this study, a pre -structured questionnaire was used.
As previously described, the Analytic Hierarchy Process (AHP) was employed to choose
the best alternative (OES) based on the above introduced criteria. Thus, an AHP survey
questionnaire was designed to collect decision makers' judgments about therelative
importance/preference of the criteria and thealternatives.
Using the questionnaire, participants were asked to do a pair-wise comparison of
criteria with regard to the ultimate goal (selecting OES) and also to do a pair-wise
comparison of the alternatives with regard to each criterion. A rating scale from 1 to 9,
as recommended by Saaty(34; 36), was used for the paired comparisons.
The research population of this phase was all Iranian universitysocial science,
economic science and agricultural extension and rural development specialists. A
random sample of 10 universities was drawn from the population of 31 public
universities in the centers of provinces of Iran using simple random sampling. From the
selected universities, scholars from the above mentioned areas were selected
purposefully. On the whole, 45 questionnaires were mailed or e-mailed to the experts,
from which 25 were returned. The data were collected between October 2011 and
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February2012.
Each decision-maker made 63 pair-wise comparisons to complete their individual
AHP model. Due to the individual nature of the responses, the common approach in
AHP methodology is to obtain the aggregate comparison matrix computing geometric
means of individual judgments (23). Thus, the individual responses to each question
were combined based on geometric means to produce intergroup decisions representing
separate decision making groups in each field of expertise. The data obtained through
the questionnaire were then analyzed using the AHP software package Expert Choice,
and local weights at each level of the hierarchy were produced. These were then
combined using an additive value model to produce a set of global weights or priorities
for the alternatives. Finally, a series of sensitivity analyses were performed to investigate
the impact of changing the priority of the criteria on the economic sectors’ ranking.
Expert Choice allows different sensitivity analyses, where the main differences are
various graphical representations including dynamic, gradient, performance and twodimensional analyses. The user has the option to graphically alter the weights of the decision
criteria and see on the screen how the rankings of the alternatives will change (46). It should
be stated that dynamic and performance sensitivity analyses were employed.
Overview of AHP
AHP is one of the most known methods of multi criteria decision making (MCDM) in
different areas (39). In general, such methods require information about the relative
importance of criteria, which is typically established by a set of preference weights (1).
There are three main steps in utilizing a decision making technique involving the
numerical analysis of a set of discrete alternatives: 1) determining the relevant criteria
and alternatives, 2) attaching numerical measures to the relative importance (i.e.,
weights) of the criteria and to the impacts (i.e., the measures of performance) of the
alternatives in terms of these criteria and 3) processing the numerical values to
determine a ranking of each alternative (46).
The AHP is a theory of measurement through pair -wise comparisons and relies
on the judgments of experts to derive priority scales (41). This method has been applied
to solve unstructured problems in a variety of decision-making situations, ranging from
simple personal decisions to more complex capital intensive decisions (49). In this
method, decision-makers form a hierarchical decision tree and determine its indices and
options. Then, they make pair-wise comparisons and determine the weight of each factor
(criterion) in comparison with rival ones (35). In other words, the decision maker is
required to provide judgments about the relative importance of each criterion and
specify a preference for each decision alternative to each criterion. The output of the
AHP is a prioritized ranking indicating the overall preference for each of the decision
alternatives (38). In short, the basic steps involved in this methodology are as follows (50):
1) Settingup the hierarchy structure by breaking down the decision problem,
2) Collectinginput data by pair-wise comparisons of the decision elements according to a
given ratio scale,
3) Usingthe ‘eigenvalue’ to estimate the relative weights of the decision elements.
4) Aggregating the relative weights of decision elements to arrive at a set of ratings for
the decision alternative.
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The scale used for comparing the two qualitative measures was based on Saaty´s
fundamental scale of absolute numbers (37, 41), presented in Table 1. This scale has
been validated by a number of researchers for effectiveness in addition to theoretical
comparisons with a large number of other scales (ibid).
There were two types of pair-wise comparisons; first, a comparison of criteria with
respect to goal, and second, pair-wise comparisons of alternatives with respect to each
criterion. These comparisons were shown in a matrix known as decision matrix. The
resulting decision matrixes included a decision matrix for criteria comparisons and some
decision matrixes for alternatives comparisons (30). Fig. 2 depicts an example of a pairwise comparison between two criteria.
Table 1. Saaty´s fundamental scale of absolute numbers (41)
Intensity of
importance

Definition

Explanation

1

Equal importance

Two activities contribute equally to the
objective

2

Weak or slight

3

Moderate importance

4

Moderate plus

5

Strong importance

6

Strong plus

7

Very strong or demonstrated
importance

8

Very, very strong

9

Extreme importance

The evidence favoring one activity
over another is of the highest possible
order of affirmation

Reciprocals of above

If activity i has one of the above
nonzero numbers assigned to it when
compared with activity j, then j has the
reciprocal value when compared with i

A logical assumption

Criterion A:
Improvement of
social capital

Experience and judgment slightly favor
one activity over another
Experience and judgment strongly
favor one activity over another

More

An activity is favored very strongly
over another; its dominance
demonstrated in practice

More

9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9

Criterion B:
Increasing of
employment

Fig. 2. Example of a pair-wise comparison between two criteria

In the AHP procedure, the decision maker is required to make 1/2n (n – 1)
comparisons to establish the full set of pair-wise judgments for n criteria based on a
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ratio scale. The choices are made from the integers between 1 and 9 and their
reciprocals. The results of all pair-wise comparisons are then summarized and stored
in an input matrix A = [a ij] which is a square matrix of dimension n. The element a ij
is the intensity of importance of criterion ni compared to criterion nj. It is reciprocally
symmetric, i.e. aij=1/ aji (4; 8). In the same manner, the alternatives are compared in
pairs to weigh their importance under each criterion. That is, for each pairing within
each criterion the better alternative is awarded a score on a scale of 1 (equally good) to
9 (absolutely better), whilst the other alternative in the pairing is assigned a rating
equal to the reciprocal of this value.
In the AHP method, a certain degree of consistency is necessary to get valid
results. AHP measures the overall consistency of judgments by means of a
“consistency ratio” (40). Since the judgments in each matrix are subjective, there is
no guarantee for the pair-wise comparisons to be consistent with one another. In other
words, three items, A, B, and C are consistent when A is preferred to B, B is preferred to
C and A is preferred to C.
A consistency ratio (CR) is measured for each decision matrix. CR shows the
precision of judgments when comparing criteria and alternatives. In other words,
inconsistency ratio (IR) shows possible error(s) in judgments. Inconsistency ratio for
each matrix should be less than 0.1, otherwise, the decision maker(s) should re-evaluate
the judgments for the related matrix until the ratio is finally less than 0.1 (2, 31).
As priorities make sense only if derived from consistent or near consistent
matrices, a consistency check must be applied. Saaty (34) has proposed a consistency
index (CI), which is related to the eigenvalue method:
 n
(1)
CI  max
n 1
where λmax = maximal eigenvalue
The consistency ratio, the ratio of CI and RI, is given by:
CI
(2)
CR 
RI
where RI is the random index. If CR is less than 10%, then the matrix can be considered
as having an acceptable consistency. Saaty (34) calculated the random indices shown in
Table2.
Table 2. Random indices from Saaty (1977)

n

3

4

5

6

7

8

9

10

RI

0.58

0.9

1.12

1.24

1.32

1.41

1.45

1.49

Because pair-wise comparisons in the AHP are based on a ratio scale, judgment
averages should be calculated using a geometric mean (35, 23). The average A for a set
of judgments Xi is:
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i
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In the next step, alternative scores are combined with criterion weights to produce
an overall score for each alternative. The extent to which the alternatives satisfy the
criteria is weighed according to the relative importance of the criteria. This is done by
simple weighted summation. In brief, this step is to establish the composite or global
priorities of the alternatives (37). The outcome of this step is the selected alternative.
The last stage of the decision process is sensitivity analysis, when the input data
are slightly modified in order to observe the impact on the results. If ranking does not
change, the results are said to be robust. Sensitivity analysis is best performed with an
interactive graphical interface (18).
The AHP method was originally used for socioeconomic and political situations
but has lately proved useful for judgmental decision making in other areas such as
management, finance, resource allocation, planning, auditing, marketing, politics,
architecture, health, logistics, ecology, farming, sport and law (15). Further applications,
along with a good exposure of AHP, are given by Zahedi (50), Shim (42), Partovi et al.
(32), Vargas (49), Triantaphyllou and Mann (45), Kumar and Vaidya (22), Ho (17), (26)
and Sipahi and Timor (2010). In sum, AHP provides an easymethod ofmaking complex
decisions using simple mathematics (11).

RESULTS AND DISCUUSION
4.1. Decision hierarchy model
As shown in Fig. 3, thehierarchy developed in this study consists of three levels. The top
level represents the goal of selecting an economic sector. The last level includes three
alternative economic sectors. The intermediate level represents the criteria. These
criteria include three major economical, social and managerial categories. The economic
criteria include entrepreneurship, increasing of employment opportunities and
investment opportunities. The social criteria comprise social justice, social capital,
learning and training, and empathy and social relations. The managerial criteria include
systematic, independent and autonomous management and evaluation, accountability
and responsibility of activities and programs.
4.2. Pair-wise comparisons
As mentioned, twenty five participants in three groups examined the criteria with respect
to the overall goal (OES selection). Table 3 shows normalized weights and the rank for
the nine criteria with the overall goal in each individual group and collectivelyas a
whole.
The results of pair-wise comparisons of criteria by all respondents (three groups
and collectively) are presented below.
Economic sciences experts: The results indicate that the criterion employment
opportunities had the highest weight of 0.147, followed by entrepreneurship which had a
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relative weight of 0.133 among economists (Table 3). In other words, the increase in
employment opportunities and entrepreneurship was recognized and perceived as the
most important criterion in selecting the appropriate economic sector. In addition, the
creation or reinforcement of investment opportunities and social justice had the same
weights of 0.119, whereas based on these groups of respondents’ evaluation, empathy
and social relations and evaluation and accountability had the least weights of 0.087.
Table 3 indicates that the inconsistency ratio for the pair-wise comparisons in this group
was 0.03, which is below the tolerable level of 0.1.

Overall goal

Criteria

Alternatives
Fig. 3. Hierarchal model for OES selection
Table 3. Synthesized priorities and ranks for criteria
Criteria

Economic
experts

Social
experts

Social capital

0.109 (4)

0.090 (7)

Agricultural extension
& rural development
experts
0.107 (5)

Entrepreneurship

0.133 (2)

0.154 (2)

0.123 (4)

Investment
opportunities
Employment
opportunities
Social justice

0.119 (3)

0.116 (4)

0.133 (3)

0.147 (1)

0.174 (1)

0.093 (6)

0.119 (3)

0.125 (3)

0.145 (2)

Learning & training

0.107 (5)

0.092 (6)

0.063 (8)

Empathy & social
0.087 (7)
0.092 (6)
relations
Evaluation &
0.087 (7)
0.061 (8)
accountability
Independent
0.093 (6)
0.097 (5)
management
Inconsistency ratio
0.03
0.02
(I.R.)
Note: Figures in parentheses are ranks for criteria

0.107 (5)
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0.074 (7)
0.156 (1)
0.02

Overall
groups
0.109
(4)
0.139
(1)
0.110
(3)
0.127
(2)
0.127
(2)
0.087
(5)
0.109
(4)
0.081
(6)
0.109
(4)
0.02
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Social sciences experts: The results demonstrated that the highest weight (0.174)
belonged to increasing employment opportunities. Entrepreneurship was the second
important factor with a weight of 0.154. Social justice was also found to be important
with a weight of 0.125. The least important criterion with a weight of 0.061 was
evaluation and accountability. The inconsistency ratio related to this pair-wise
comparisons matrix was 0.02, which is less than thetolerable level of 0.1 (Table3).
Agricultural extension and rural development experts: As observed, independent and
autonomous management had an important role with a score of 0.156. Creation of social
justice might have increased the popularity of this selected sector. Moreover, creation or
reinforcement of investment opportunities finds an important place with a weight of 0.133.
The inconsistency ratio related to their pair-wise comparisons (0.02)is less than 0.1 (Table3).
The field of expertise of the respondents can explain the latter findings. For
example, economic criteria were considered to be more important by economic experts
than social and managerial criteria.
Collective scores: According to the aggregate judgments of different participants (all
three groups), entrepreneurship ranked first with a weight score of 0.139, followed by
increasing of employment opportunities and social justice, which had the same
relative weights 0.127. These results signify that entrepreneurship, employment and
social justice were the most important criteria to consider in the selection of the OES.
Table 3 shows that the inconsistency ratio to collective pair-wise comparisons was
0.02, which is acceptable.
4.3. Comparisons of the different economic sectors with respect to the criteria
After pair-wise comparisons for all criteria, the next step was making comparisons
between economic sectors (state, private and cooperative) with respect to each
criterion. The respondents’ subjective judgment about the preference of one
alternative over another with regard to the criteria was converted to a numerical value
using a scale of 1-9 (Table1).
4.3.1. Synthesizing judgments
Overall priorities for alternative sectors are given in Table 4. Note that they add up to
1. As Table 4 shows, the private sector is the highest ranking in the economic expert's
assessment with the weight of 0.375, followed by the cooperative sector with the
weight of 0.353. Nevertheless, the gap between private and cooperative sectors was
very small. In contrast, agricultural extension and rural development experts expressed
a higher priority for the cooperative sector with the weight of 0.408, followed by
private and state sectors with weights 0.337 and 0.255, respectively.
These priorities may also be expressed in the ideal form by dividing each
priority by the largest one (see Saaty, 2008). For instance, 0.400 for cooperative
sector in accordance with the three group's collective view, as given in Table 4. The
idea is to make this alternative the ideal one while others receive their proportionate
value. One may then interpret the results to infer that a private sector is about 90% as
73

Noori &. Nooripoor

good as a cooperative sector and so on. Note that only one such idealized priority is
shown in Table4.
Table 4. Final results of AHP analysis (final preferences and rankings)
Agricultural extension
Economic Social
Alternatives
& rural development
experts
experts
experts
State sector
Private sector
Cooperative sector
Inconsistency ratio
(I.R.)

Overall groups
Normalized
Idealized
priorities
priorities

0.272 (3)
0.375 (1)
0.353 (2)

0.186 (3)
0.412 (1)
0.402 (2)

0.255 (3)
0.337 (2)
0.408 (1)

0.237 (3)
0.363 (2)
0.400 (1)

0.03

0.02

0.02

0.01

0.592
0.907
1.000

Note: Figures in parentheses are priorities for the alternatives

4.3.2. Sensitivity analysis
Economic sciences experts
Fig. 4 illustrates the results of performance sensitivity analysis for economic sectors as
perceived by economic experts. The private sector was perceived as a better alternative for
achieving agricultural development in the conditions of Iran. The private, cooperative and
state sectors have weights of 0.375, 0.353 and 0.272, respectively (Table4).

Fig. 4. Performance sensitivity analysis of economic sectors as perceived by economic experts

Social sciences experts
Fig.5 shows how an alternative was prioritized relative to other alternatives with respect to each
criterion as well as collectively. In this study, the private sector had higher priority among
experts of social sciences (Fig. 5). As indicated in Table 4, the private sector for social sciences
experts hadthe first priority among other economic sectors with the weight of 0.412, followed by
cooperative and state sectors with relative weights of 0.402 and 0.186, respectively. In other
words, private and cooperative sectors performed very closely with priority weights of 0.412 and
0.402,respectively.
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Fig. 5. Performance sensitivity analysis of economic sectors as perceived by social experts

Agricultural Extension and Rural Development Experts
Fig. 6 represents the priorities of economic sectors in Iran from the point of view of
agricultural extension and rural development experts. These specialists believed that the
cooperative sector was the most preferable economic sector among the three
alternatives, with an overall priority score of 0.408. Economic sectors were ranked
according to their overall priorities as cooperative, private, and state sector, respectively,
indicatingthecooperative as the best economic sector.

Fig. 6. Performance sensitivity analysis of economic sectors as perceived by agricultural
extension and rural development experts

Overall groups
As shown in Fig. 7, all participants evaluated the cooperative sector as the best
economic sector for achieving agricultural development in the conditions of Iran. The
cooperative sector had the weight of 0.400, followed by the private sector with the
relative weight of 0.363. As indicated in Table 4, the state sector had the least weight in
the Iranian economy. In sum, all decision makers in this study emphasized the capacity
and position of cooperatives among other economic sectors of Iran. However, the results
show that the importance of the cooperative sector in the Iranian economy is somehow
remarkable.
In addition, dynamic sensitivity analyses were conducted to investigate the
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impact of the criteria priority changes on the ranking of economic sectors. Dynamic
sensitivity analysis is used to dynamically change the priorities of the criteria to
determine how these changes affect the priorities of the alternative choices (41). We
investigated the impact of changing the priority of nine criteria on overall results. The
results of the sensitivity analyses indicated that the alternatives’ ratings were not
sensitive to changes (increase or decrease) in the importance of seven criteria out of the
nine social capital, entrepreneurship, investment opportunities, employment
opportunities, social justice, learning and training and empathy and social relations
criteria. When we changed the importance of these seven criteria, the alternative ratings
did not change for all priorities and the overall rank of the final outcome was preserved.
In other words, when we decreased and increased the importance of these criteria, the
results indicated that the cooperative sector was the best alternative for all priorities. For
example, in the first scenario, when the importance of social capital was increased from
0.109 to 0.333, all three economic sectors maintained their rank.

Fig. 7. Performance sensitivity analysis of economic sectors as perceived by overall participants

Furthermore, the results illustrated that the alternatives’ ratings were a little
sensitive to changes in the importance of managerial criteria i.e. evaluation and
accountability as well as the independent and autonomous management. For example, in
the second scenario, when the importance of evaluation and accountability increased
from 0.081 to 0.260, the private sector became the best alternative, with an overall
priority score of 0.386, while the overall priority of the cooperative sector decreased
from 0.400 to 0.384. The state sector was still preserved as the third alternative, although
its preference rating was decreased from 0.237 to 0.230, as shown in Table 5.
Similarly, in the third scenario, when the importance of independent
management increased to 0.240, the private sector turned out to be the best.
Nevertheless, private and cooperative sectors were very close with priority weights of
0.381 and 0.380, respectively. In general, the results of the sensitivity analyses
demonstrated that only when the importance of evaluation and accountability and
independent and autonomous management increased to 0.260 and 0.240, the final
outcome changed and the private sector turned out to be the best. In another cases with
all possible combinations, the cooperative sector was the best economic sector for
achieving agricultural development in the Iranian context.
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Table 5. Summary of dynamic sensitivity analyses (relative importance of criteria and overall
priority of alternatives)
First scenario

Second
scenario
0.088
0.112
0.089
0.102
0.102
0.071

Third
scenario
0.093
0.119
0.094
0.109
0.109
0.074

Social capital
0.333
Entrepreneurship
0.104
Investment opportunities
0.082
Employment opportunities 0.095
Social justice
0.095
Criteria
Learning & training
0.065
Empathy & social
0.082
0.088
0.093
relations
Evaluation &
0.062
0.260
0.069
accountability
Independent management
0.082
0.088
0.240
State sector
0.227 (3)
0.230 (3)
0.239 (3)
Alternatives Private sector
0.373 (2)
0.386 (1)
0.381 (1)
Cooperative sector
0.400 (1)
0.384 (2)
0.380 (2)
Note: only three possible combinations of the importance of criteria are presented in this table.

CONCLUSIONS
An AHP model was used to evaluate and select an optimum economic sector for
agricultural development in the Iranian context. The model considers factors affecting
the decision making process. These factors, i.e. entrepreneurship, employment,
investment opportunities, social justice, social capital, learning and training, empathy
and social relations, independent management and evaluation and accountability were
determined using the Delphi method. The AHP provides a systematic method for
comparison and weighting of these multiple criteria and alternatives by decision-makers,
and requires setting the factors in a hierarchy that properly reflects the process of
arriving at the selection of an OES. The computations were run using the specialized
software Expert Choice. The AHP hierarchy design and evaluation allow the decision
maker to readily determine the relative contribution of each factor to the final decision.
To use the model, the users (decision maker) need to assess the relative weights they
wish to assign to each factor. Thus, the decision reflects the decision maker’s needs and
preferences.
A closer look at Table 3 reveals that on the whole, the entrepreneurial spirit factor
has a key role in the selection decision. Today entrepreneurship has become one of the
most critical activities for the development of any economy. The reason for this
importance is that the growth of entrepreneurial activities leads to the creation of
opportunities for various sectors of the society (3).
The factors employment and social justice take the second major point, followed
by investment opportunities. The least share is taken by evaluation and accountability.
In addition, this study showed that the cooperative sector was the best economic
sector with an overall priority score of 0.400. In contrast, the state sector was the last
choice for all decision makers.
Performing a sensitivity analysis, it was also found that when the order of
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importance of the seven criteria changed in all possible combinations, the ranks of the
alternatives remained stable in all cases, causing the cooperative sector to be the best
economic sector for achieving agricultural development in the context of Iran. Only when
the importance of evaluation and accountability as well as the independent management
increased up to 0.260 and 0.240, the private sector became the best alternative.
According to Taimni (34), combating exploitation, reducing disparities,
improving social conditions and gender sensitivity, and helping to create a more just
society with pronounced concern for environmental protection and sustainable processes
of development all tend to make a cooperative a preferred and more socially desirable
form of organization.
Cooperatives ae community-based, rooted in democracy, flexible, and have participatory
involvement, which makes them well suited for economic development (13). The
process of developing and sustaining a cooperative involves the processes of developing
and promoting community spirit, identity and social organization as cooperatives play
an increasingly important role worldwide in poverty reduction, facilitating job creation,
economic growth and social development (14). Furthermore, with regard to economic
and social development, cooperatives promote the “fullest participation of all people”
and facilitate a more equitable distribution of the benefits of globalization. They
contribute to sustainable human development and have an important role to play in
combating social exclusion. Thus the promotion of cooperatives should be considered as
one of the pillars of national and international economic and social development (25).
Additionally, it should be considered that there are many different factors that can
impact cooperatives (e.g., economic, political, and environmental changes). Moreover,
as Iran is in the process of rapid economic development, Iranian government officials
and policy makers need to consider the value of cooperatives as a viable organizational
form and give greater attention to the importance of cooperatives in an Iranian context
(31). In order to promote economic development in Iran, decision makers in the Iranian
economy should consider entrepreneurship policy as it ranked highest among the
criteria. The entrepreneurial and business nature of cooperatives’ activities ensures them
as good prerequisites to national development.
In Iran, cooperatives can provide locally needed services and employment, and
can circulate money locally and contribute to a sense of community or social cohesion.
In other words, they are specifically seen as significant tools for the creation of jobs and
the mobilization of resources for income generation. Thus, cooperatives must play the
role of a third force, an alternative and countervailing power to both private and
government businesses. It is important to note, however, that forming a cooperative is
not a guarantee for success. Cooperatives are subject to the same marketplace demands
and planning requirements as any business, including careful market analysis, sound
business planning, competent management, and adequate capital to start-up and grow.
No business enterprise in an economic system is completely independent and selfreliant. Anideal economy is one that has a good balance of public, cooperative and private
sectors (24). Thus, cooperatives cannot be considered as exclusive economic systems but
rather as one section of the total economy. They constantly operate in co-existence with
other forms of business and sometimes in conjunction with them. However, the cooperative
sector is an integral part of the economic structure of Iran and it is necessary for decision
makers and lawmakers to believe in this system and consider the growth of the share
ofthecooperative sector in gross domestic and national outputs.
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ﺗﺤﻠﯿﻞ ﻣﻄﻠﻮﺑﯿﺖ ﺑﺨﺶﻫﺎي اﻗﺘﺼﺎدي در ﻧﯿﻞ ﺑﻪ ﺗﻮﺳﻌﻪ ﮐﺸﺎورزي :ﮐﺎرﺑﺮد
ﺗﺤﻠﯿﻞ ﺳﻠﺴﻠﻪ ﻣﺮاﺗﺒﯽ
**1

ﻣﺮﺗﻀﯽ ﻧﻮري

*1

و ﻣﮭﺪي ﻧﻮريﭘﻮر

1ﮔﺮوه ﻣﺪﯾﺮﯾﺖ ﺗﻮﺳﻌﻪ روﺳﺘﺎﯾﯽ ،داﻧﺸﮑﺪه ﮐﺸﺎورزي ،داﻧﺸﮕﺎه ﯾﺎﺳﻮج ،ﯾﺎﺳﻮج ،ج .ا .اﯾﺮان
ﭼﮑﯿﺪه -اﺳﺘﻔﺎده ﮐﺎرآﻣﺪ از آب آﺑﯿﺎري ﺑﺮاي ﮔﯿﺎﻫﺎن زراﻋﯽ ﺗﺎﺑﺴﺘﺎﻧﻪ ﺑﻪ دﻟﯿﻞ ﻋﺪم وﻗﻮع ﺑﺎرش در ﺗﺎﺑﺴﺘﺎن ﺑﺎﯾﺪ ﺑﻪ ﻃﻮر
ﺟﺪي ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﯿﺮد .اﯾﻦ ﺗﺤﻘﯿﻖ ﮐﺎراﯾﯽ ﻣﺼﺮف آب را از ﻃﺮﯾﻖ ﺑﺮرﺳﯽ ﻋﺎﻣﻞ ﺑﻬﺮه وري آب ﺑﺮاي ﮔﯿﺎﻫﺎن زراﻋﯽ
ﺗﺎﺑﺴﺘﺎﻧﻪ ﻏﺎﻟﺐ در ﻣﻨﻄﻘﻪ ﻣﻮرد ﻣﻄﺎﻟﻌﻪ )ذرت و ﺑﺮﻧﺞ( ﺑﺎ در ﻧﻈﺮ ﮔﺮﻓﺘﻦ ﺳﻨﺎرﯾﻮﻫﺎي ﻣﺨﺘﻠﻒ ﻣﺪﯾﺮﯾﺖ آب در ﻣﺰرﻋﻪ ﺗﺤﺖ
ﺷﺮاﯾﻂ ﻣﺨﺘﻠﻒ آب و ﻫﻮاﯾﯽ ﻣﻮرد ﻣﻼﺣﻈﻪ ﻗﺮار داد .ﻧﺘﺎﯾﺞ اﯾﻦ ﺗﺤﻘﯿﻖ ﻧﺸﺎن داد ﮐﻪ در اﮐﺜﺮ ﻣﻮارد ﺣﺪاﮐﺜﺮ ﺑﻬﺮه وري آب
در ﺳﻨﺎرﯾﻮ آﺑﯿﺎري ﮐﺎﻣﻞ اﺗﻔﺎق ﻧﻤﯽ اﻓﺘﺪ .ﺑﺎ اﻓﺰاﯾﺶ ﺑﺎزده ﮐﺎرﺑﺮد آب در ﻣﺰرﻋﻪ ،ﺑﻬﺮه وري آب اﻓﺰاﯾﺶ ﯾﺎﻓﺖ و ﺣﺪاﮐﺜﺮ ﺑﻬﺮه
وري آب در ﮐﺴﺮ ﮐﺎﻫﺶ آب ﺑﺎﻻﺗﺮي رخ داد .ﺑﺮاي ذرت در روش ﻫﺎﯾﯽ از ﺑﺮﻧﺎﻣﻪ ﺑﻨﺪي ﮐﻢ آﺑﯿﺎري ﮐﻪ در آﻧﻬﺎ در ﻣﺮﺣﻠﻪ
ﮔﻠﺪﻫﯽ آﺑﯿﺎري ﮐﺎﻣﻞ اﻧﺠﺎم ﺷﺪه ﺑﻮد ﮐﺎﻫﺶ ﺑﯿﺸﺘﺮ آب از ﻧﻈﺮ اﻗﺘﺼﺎدي ﻗﺎﺑﻞ ﻗﺒﻮل ﺑﻮد .ﺑﺮاي ﺑﺮﻧﺞ ﺑﺎ اﻓﺰاﯾﺶ ﺑﺎزده ﮐﺎرﺑﺮد
آب و ﮐﺴﺮ ﮐﺎﻫﺶ آب ،ﺑﻬﺮه وري آب اﻓﺰاﯾﺶ ﯾﺎﻓﺖ و ﮐﻢ آﺑﯿﺎري در ﻣﺮ اﺣﻞ ﻣﺨﺘﻠﻒ رﺷﺪ از ﻧﻈﺮ اﻗﺘﺼﺎدي ﺗﻮﺟﯿﻪ ﭘﺬﯾﺮ ﺑﻮد.
ﺑﺎ در ﻧﻈﺮ ﮔﺮﻓﺘﻦ ﻗﯿﻤﺖ واﻗﻌﯽ آب ،ﻧﺴﺒﺖ ﺑﻬﺮه وري اﻗﺘﺼﺎدي آب ﺗﺎ ﺣﺪ زﯾﺎدي ﮐﺎﻫﺶ ﯾﺎﻓﺖ ﺑﻪ ﻃﻮري ﮐﻪ ﺑﺮاي داﺷﺘﻦ
درآﻣﺪ ﺧﺎﻟﺺ ﻣﺜﺒﺖ در ﺳﯿﺴﺘﻢ آﺑﯿﺎري ﺳﻄﺤﯽ ﺑﺎﯾﺪ ﺑﺎزده ﮐﺎرﺑﺮد آب در ﻣﺰرﻋﻪ اﻓﺰاﯾﺶ ﻣﯽ ﯾﺎﻓﺖ و از اﻋﻤﺎل ﮐﺴﺮﻫﺎي
زﯾﺎد ﮐﺎﻫﺶ آب )ﺑﯿﺸﺘﺮ از  (0/4اﺟﺘﻨﺎب ﻣﯽ ﺷﺪ .در ﺳﯿﺴﺘﻢ آﺑﯿﺎري ﺑﺎراﻧﯽ ،ﺑﺎ اﻓﺰاﯾﺶ ﺑﺎزده ﮐﺎرﺑﺮد آب در ﻣﺰرﻋﻪ ﻧﺴﺒﺖ
ﺑﻬﺮه وري اﻗﺘﺼﺎدي آب اﻓﺰاﯾﺶ ﯾﺎﻓﺖ و اﻋﻤﺎل ﮐﺴﺮﻫﺎي ﮐﺎﻫﺶ آب ﺑﯿﺸﺘﺮ از  0/2) 0/2ﺗﺎ  0/6ﺑﺮاي ذرت( ﻗﺎﺑﻞ ﻗﺒﻮل ﺑﻮد.
اﻋﻤﺎل آﺑﯿﺎري ﻗﻄﺮه اي ﺑﺮاي ذرت ﻓﻘﻂ ﺑﺮاي ﮐﺴﺮﻫﺎي ﮐﺎﻫﺶ آب ﮐﻤﺘﺮ از  0/2ﭘﺬﯾﺮﻓﺘﻨﯽ ﺑﻮد ﮐﻪ ﺑﺎ ﮐﺎﻫﺶ ﺑﺎزده ﮐﺎرﺑﺮد
آب در ﻣﺰرﻋﻪ ،ﮐﺴﺮﻫﺎي ﮐﺎﻫﺶ آب  0/2ﺗﺎ  0/4ﻧﯿﺰ از ﻧﻈﺮ اﻗﺘﺼﺎدي ﺗﻮﺟﯿﻪ ﭘﺬﯾﺮ ﺑﻮد.
واژه ﻫﺎي ﮐﻠﯿﺪي :اﯾﺮان ،ﺑﺨﺶﻫﺎي اﻗﺘﺼﺎدي ،ﺗﺤﻠﯿﻞ ﺳﻠﺴﻠﻪ ﻣﺮاﺗﺒﯽ

.

*ﺑﻪ ﺗﺮﺗﯿﺐ داﻧﺸﺠﻮي دﮐﺘﺮي و اﺳﺘﺎدﯾﺎر
**ﻣﮑﺎﺗﺒﻪ ﮐﻨﻨﺪه
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