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ABSTRACT

The perception of greenhouse owners about factors affecting the economic aspects of sustainable
agriculture was discussed in this article. The methodology used in this study involved a
combination of descriptive and quantitative research and included the use of correlation,
regression and descriptive analysis as data processing methods. The target population for this
study consisted greenhouse owners in the Province of Tehran (N=1787). By multi-stage cluster
sampling technique, 306 respondents were selected. Data were collected through interview
schedules. The regression analysis showed that the economic and policy making factors
determined 19% of variance on the perception of respondents regarding the economic aspect of
sustainable agriculture. The results of ordinal factor analysis indicated that the factors were
categorized into five groups, namely economic, social, farming, extension education and
policymaking factors ordered by the magnitude of their impact.

Key words: Economic aspect; sustainable agriculture, IGreenhouse.

INTRODUCTION

Agriculture is considered as a critical sectorhia tvorld economy. It contributes 24% of global
Gross Domestic Product and provides employment3addillion people or 22% of the world's
population [1]). In many of the developing courgriercreasing agricultural production has been
one of the most important priorities for agricubidevelopment programs [2].

Economic changes, significant rises in agricultymadductivity, globalization and exposure to
world markets have impacted agriculture sectoran.lIn Iran, like many developing countries,
the emphasis has been on achieving higher agniallproductivity, with little regard for

sustainability [3, 4]. This resulted in increasipgpduction without any attention to preserving
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basic and natural resources. Therefore, large aotathe world have faced sever soil
degradation, water erosion, groundwater pollutiod aatural resource depletion [5, 6, 7, 8].
This condition is more obvious in poor and deveatgptountries, which rely on a large extent on
agriculture and natural resources for their liviap

One solution that has been offered for this probigrtinat the farmers change their methods of
farming which can augment their production leved atlow them to continue to live on the land.
It is this ‘solution’ of farmers becoming more sisable oriented that is the focus of this paper.

Nevertheless, many people express serious doulust ahe profitability of sustainable
agriculture, in terms of the costs and returns femwch farming system. It is rather difficult to
draw a conclusion as to whether sustainable agui@ils economically viable. The profitability
of farming may depend on which factors are takeén account, notably market and shadow
prices, static and dynamic time dimensions andtipesand negative externalities. However, for
agricultural systems to be sustainable implies thanh investment and other input costs will
yield a flow of monetary (market) and non-monetgrgn-market) benefits in the long term [9].

The purpose of this study is twofold. First, itetetines the key factors that influence economic
aspects of sustainable agriculture in Iran. Segondl provides suggestions for policy
recommendations.

Agriculture comprises a considerably high percemtaigproduction and employmeint Iran. It
provides employment to about 25% of the labor foaoeounts for 25% of the Gross National
Product (GNP), contributes over 4/5 of totldmestic food supply, 1/3 of non-oil exports
(excluding carpet exports), and 9/10 of tlav material demand of national industries
[10].

Iran, like other developing countries, depends grcalture sector to fulfill demand for more
foods. In order to increase production, a largewm of chemical inputs have been used by
farmers in Iran [11]. This problem particularly very serious in production of greenhouse
products. Currently greenhouse producers are cangumore than 64 type of chemical
pesticide for producing cucumber, tomato, strawpand other products [12].

Government of Iran in response to the adverse emviental and economic impacts of high
chemical usages has proposed several strategieaomy them has recommended the adoption
of low input sustainable agriculture.

Sustainable agriculture as a practice that maetent and long-term needs for food, fiber,
and other related needs of society while m&ing net benefits through conservation of
resources to maintain other ecosystem servitggtions, and long-term human

development [13]. Agricultural sustainability istnabout technical fixes and expertise. It is
development processes that need to integrate ecal@nd societal knowledge through changes
in policy, institutions, and behavior [14] .

The concept of sustainable agriculture is stronglated to the multifunctional role, either
explicitly or implicitly, recognized to the primargector [15]. This sustainability approach
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comprises a social, an environmental and to ardesdent, an economic dimension. It takes into
account the needs of rural communities and foodtgdbr consumers as well as the impact of
agricultural practices on local ecosystem servares the global environment [16]. Not only is
strong multi functionality predicated on ensurirge tprotection of the environment, healthy
farming and rural communities, but it can also &éensas the most ‘moral’ systemi [17].

Despite the diversity in conceptualizing sustaieahgriculture, there is an aspect commonly
pointed out, which is its multiple-dimensional dheteristic including economic, environmental
and social aspects {18, 19, 20, 21, 22, 23. 2428527} (Shaller, 1993; Conway, 1994; Rossing
et al., 1997; Berentsen et al. 1998; Legg, 199%hCat al., 1999; Pretty and Hine, 2001 Pacini
et al., 2004; Vandermeulen and Van HuylenbroecR82@eacock and Sherman, 2010).

A more recent definition of sustainability is meeti the needs of the present, without
compromising the ability of future generations teantheir own needs. That definition is quite
complex, and can have a wide-range of interpratatidlost university experts and business
leaders see sustainable agriculture as being sabtai environmentally, economically and
socially. The environmental and economic aspectssustainability have been around for
decades, even centuries, in agriculture.

Rasul and Thapa pointed out to 12 indicators tosmmeasustainable agriculture. Ecological
sustainability was assessed based on five indkatand-use pattern, cropping pattern, soil
fertility management, pest and disease managemadtsoil fertility. Economic viability was
assessed based on five indicators: Land produgtiyvi¢ld stability and profitability from staple
crops were considered the indicators of. Socialeptadility was assessed based on fore
indicators: input self-sufficiency, equity, foodcseity, and the risks and uncertainties [7].

Although many indicators have been developed, theyot cover all aspects of sustainability.
Moreover, due to variation in biophysical and semtmnomic conditions, indicators used in one
country are not necessarily applicable to othenmtoes. The content of the indicators system is
different from each other for different countriesgions, and development stages, and is of great
subjectivity [28].

In Iran, like the other developing countries, whtre majority of farmers are smallholders and
average land holding size is less than one hed@mmers' immediate concern for agricultural
development is how to increase crop yield, incoame] food security and reduce the risk of crop
failure [3, 4]. The overwhelming majority of farnsdack the capital required for the purchase of
inputs, but normally have an adequate labor foldaus, in view of biophysical and socio-
economic conditions in the study area, environmgergaonomical and social aspects of
sustainable agriculture were selected in Iran.

The research question for this study is: what lageperceptions of greenhouse owners about the
environmental, economical and social aspects dhmable agriculture? The study attempts to
address the following objectives: to find out threemhouse owners’ perceptions regarding the
influencing factors of sustainable agriculturefital out the respondents’ perceptions about the
environmental, economical and social aspects dfasable agriculture and to determine the
factors influencing environmental, economical aoda aspects of sustainable agriculture.
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MATERIALS AND METHODS

The methodology used in this study involved a thsésge combination of descriptive and
guantitative research. Stage one involved a sefigsdepth interviews with some senior experts
in the Ministry of Agriculture to examine the vati of questionnaire. A questionnaire was
developed based on these interviews and releverttlire. Content and face validity were
established by a panel of experts consisting aflfgenembers at Science and Research Branch,
Islamic Azad University, and some specialists i kfinistry of Agriculture. Minor wording and
structuring of the instrument were made based emaébommendation of the panel of experts.

Measuring greenhouses’ attitudes towards the ecmnaspects of sustainable agriculture has
been achieved largely though structured questioamsairveys. The usual questionnaire approach
to measure attitude is to include a range of semdifterential (with good/bad options for
example) and Likert items (ranging from 1 as stlprdjsagree to 5 as strongly agree) to
operationalize the attitude construct.

The final questionnaire was divided into severaitisaes. The first section was designed to
gather information about personal characteristitsrespondents. The second section was
designed to measure the attitudes of greenhousesrswabout the economic aspects of
sustainable agriculture. The respondents were askigalicate their agreements with statements
by marking their response on a five point Likeqdyscale. The variables and their measurement
scale are presented in Table 1.

Table 1: Variables and their measurement scale

Variables Measurement Scale Crbach Alpha
Attitudes about Economic Aspect Five- point Likert 93.2
Farming Factors Five- point Likert 90.2
Economic Factors Five- point Likert 88.7

Social Factors Five- point Likert 84.8
Extension and Education Factors  Five- point Likert 835

Policy Making Factors Five- point Likert 92.9

Stage two involved a pilot study with 30 greenhooseners who had not been interviewed
before the earlier exercise of determining theal®lity of the questionnaire for the study.
Computed Cronbach’s Alpha score was 88.8%, whichcated that the questionnaire was
highly reliable (Tablel). Dependent variables ire thtudy included economic aspects of
sustainable agriculture which were measured byepéian of respondents. The independent
variables in this research study were the knowlesfgespondents about farming, economical,
social, policy making and extension and educatamtofrs.

Stage three involved a survey held in May 2010. Tesearch population included all
greenhouse owners, i.e., those owners who wersteegd in the Ministry of Agriculture as the
owners of greenhouse, in the provinces of Tehras W87). By multi-stage cluster sampling
technique, 306 were selected by using Cochran Harrata were collected through interview
schedules.
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The data was also analyzed by using ordinal faamtatysis technique. The basic idea of factor
analysis is the following. For given set of observariables Y . Yn one wants to find a set of
latent variablesé,,..£, , k<n that contain essentially the same informatibime last version of

their statistical software, named LISREL 8.8 camdia such analysis. Briefly, we used: 1)
Goodness of fitness which its null hypothesis iaths that the model is valid (we prefer to
accept the null hypothesis, i.e., p-value>0.05); RRMSEA (Root Mean Square Error of

Approximation) which takes into account the errbapproximation in the population and asks
“How well would the model fit the population covanice matrix if it were available?” (p-value

less than 0.05 indicates good fit, and higher tl@a@8 represents reasonable errors of
approximation in the population).

RESULTS

The results of descriptive statistics indicated tha respondents were all male, with average age
of 43.8 years old and more than 46 percent hadedegnder diploma. More than 80 percent
greenhouses were non hydroponic and the main ptioduevas vegetables. Majority of

greenhouse owners had less than 5 years workingrierpe. Also Majority of greenhouses area
was less than 50007(Table 2).

Table 2. Personal Characteristics of respondents

Variable

Sex Male =100%

Age (years) Mean = 43.8

Work experience (years) Mean = 5

Main production Vegetable=(94.8%)

Size of Greenhouses Less than 5000 (41.8%)

More than 5000 A{58.2%)

In order to finding the perception of responderttswa their attitudes about farming,
economical, social, policy making and extension aulcation factors influencing the
sustainable agriculture, they were asked to exghessviews. Table 3 displays the respondents’
means about the five factors. As can be seen tjleesi mean number refers to the economic
factor (mean= 4.21) and lowest mean number retesstial factor (mean=3.83).

Table 3: Means of respondents’ views about the faats influencing the sustainable agriculture (1=stragly
disagree; 5=strongly agree).

Factors Mean| SD
Farming 3.98| 0.66
Economic 421| 0.64
Social 3.83| 0.87
Policy making 4.03| 0.7(
Extension and Education 3.9 0.F1

This shows that greenhouse owners are mostly redadonomic factors as the main reason to
adopt new methods in the sustainable agricultuie sotial factors is not considered as an
important element in adopting sustainable agricaltelated methods.
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The perception of respondents about economic aspédustainable agriculture was displayed
in table 4. The perception of respondents about@oic aspect of sustainable agriculture show
that the highest mean refers to maintain or improgkl of agricultural production (mean=4.09)
and the lowest mean refers to maintain or impravenérs’ income (mean=3.96).

Table 4: Means of respondents’ views about theconomic aspects of sustainable agriculture (1=stngly
disagree; 5=strongly agree)

Perception Mean SD

Maintain or improve production yield 4.09 0.80
Maintain or improve farm profitability 4.08 0.84
Maintain or improve farmers’ income 3.96 0.86

Maintain or improve food security for producer ammhsumer 3.98 0.94

Spearman coefficient was employed for measuremdntretationships between
independent variables and dependent variable.eTablsplays the results which show that there
were relationship between perception of respondabtsut economic aspects of sustainable
agriculture as dependent variable and the farmexwpnomic, social, policy making and
extension and education factors as independerahias.

Table 5: Correlation coefficient measures betweemdependent variables and depended variable

Independent Variables Depended Variable
economic Aspects

Farming Factors 0.362**

Economic Factors 0.400**

Social Factors 0.320**

Policy Making Factors 0.388**

Extension & Education Factors 0.371*

**p<0.01

Table 6 shows the result for regression analysistegwise method. Independent variables that
were significantly related to perception of respamis about economic aspect of sustainable
agriculture as dependent variable were entereck r&sult indicates that 19% of the variance in
the perception of respondents about economic aspedustainable agriculture could be
explained by the economic and policy making factodsnong all variables, "economic
factors"(Beta coefficient: 0.276, sig.: 0.000) atmblicy making factors" (Beta coefficient:
0.229, sig.:0.000) affect the environmental asp#csustainable agriculture positively. Other
variables were not statistically significant.

Table 6: Multivariate Regression Analysis (economiaspect of sustainable agriculture as dependent viable).

B Beta T Sig.
Constant 1.773 ... 6.301 0.000
Economic Factors X 0.318 0.276 4.7370.000
Policy making Factors ¢x 0.243 0.229 3.941 0.000
R°=0.19
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Y=0.27 x1+0.22%

As one may observe, the economic factors affecterl dconomic aspects of sustainable
agriculture more than other factors. The result®miinal factor analysis along the structural
equation model (SEM) presented in Table 7. As ttinal factor analysis showed, the factors
were categorized into five groups, namely econosicial, farming, extension education and
policymaking factors ordered by the magnitude efrtimpact (Figure 1).

Table 7. Classification of factors that affect theeconomic aspects of sustainable agriculture by UsjnOrdinal
Factor Analysis

Variance by

Category Variables Factor

Using organic fertilizers, Application of integrdte
pest management, Planting varieties prone to less
pesticide, and fertilizers, Reducing the use ofibal
Farming fertilizers and pesticides, Using modern equipni@nt 8.40
the greenhouse, Replacing fossil energy by solargsn
Utilization of sprinkler irrigation system

Appropriate prices for products, Stable economiicpgp

Financial support by government, Providing insueanc

Private Investment, Promoting exports, Development

of processing industries, Allocating appropriatelftées for marketing

Economic 13.07

Coordinated and interactive program planning ardtymaking,
Policy making Determining standards and supportive regulatiotatiishing appropriate 6.73
infrastructure, Approving the new rules and regatet

Extension classes, On farm education, Visit thepdarfarms, Preparing
films, Publication of printed materials, Changihg tattitudes and beliefs of

Extension/education greenhouse owners, Improving the knowledge antbsiilgreenhouse 7.23
owners
Accepting risks by producers, Beliefs of produc&@sopperation of
greenhouse owners with other stakeholders, Esltédij$ocal organizations,

Social Collective action by greenhouse owners, Applicatbrindigenous 8.74
knowledge

Total 44,18

The Goodness of the model has been verified by the goodness of fit test (p-value=0.10) and the RMSEA (p-

value=0.070).

In order to determine the variance in the econamsjgects of sustainable agriculture, all of the
variables were entered into a stepwise regressiatysis. The regression analysis showed that
the economic and policy making factors determin®@bolof variance on the perception of
respondents regarding the economic aspect of sablaiagriculture.

The results of this study show that farming factaifect the economic sustainability and it is
consistent with findings of studies by Cox and athé&ochaki and others and Mazaheri and
Majnoon Hosseini (2008) [29, 30, 31].

Extension/education factors also affected the emnn@spects of sustainable agriculture [32].
Karami (1998) reported that extension/educatioriofaccontributed in achieving sustainable
agriculture [33].
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Chi-Square=1836. 60, df=687, P-value=0.00000, BRMSEA=0.070

Figure 1: T Value Model
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Economic factors also contribute to sustainabdityg it is consistent with the results of study by
Ommani and others that income level of farmerstaed poverty would affect sustainability in
rural areas of IranDeveloping countries have to invest in the sustd@aagricultural related
technologies and meanwhile considering whethert#inget audience are effectively reached or are
interested in the technology [34].

Ommani and others cited the research by Chizandrigér, and Lashkarara that, major barriers
hampering adoption of sustainable agriculture prastincluded: limited financial returns for
farmers, limited farmer knowledge of sustainablecdfure principles and methods, low levels
of farmer education, government rules and reguiatigproblems with soil erosion and lack of
water, and a low level of extension agent knowledgh respect to sustainable agriculture [34,
35].

CONCLUSION

The role of sustainable agriculture in improving thgriculture sector has been the subject of
debate. It is evident that a large proportion @ thral population in Iran has yet to be familiar
about sustainable agriculture. In this regard,diacthat affect sustainable agriculture should be
carefully identified and examined.

In Iran like some of developing countries, theren® clear understanding about the new
methods of farming related to sustainable agriceltand policymakers and researchers have
difficulty in prioritizing the policies and stratess.

The results demonstrated that opinion and attitudesard economic aspects of sustainable
agriculture to a great extent depend upon extefesiocation factors. There is need for more
training and education of farmers about the rolethefse factors in promoting sustainable
agriculture. Government should explore ways to @ase the participation of farmers in

planning, implementing and evaluating programsteeldo sustainable agriculture. This could
speed up the adoption of new methods of sustairepieulture and facilitate the exchange of
ideas among various stakeholders.
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