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Abstract

Application of technologies has an important role in agricultural development.
Identifying and assessing the impacts of agricultural technologies is necessary{ This

environmentally, and technically in the viewpoint of the agricultural experts and
identifying factors determining their perception of the impacts. The study samples
(151 experts) were selected using multi-stage random sampling in Fars Provinge, Iran.
The results revealed that experts considered uniform distribution of water, using
conservation tillage, facilitating agricultural activities, decreased water consumption
and decrease of water wasting as the most important technical impacts of lase
levelling technology. The most environmentally important impacts were the
decrease of soil erosion and retention of crop residues. Experts stated the mogt
significant social impacts as improvement in villages living conditions and sensg of
belonging to rural areas. Besides, an increase of income and reduction of inputs
costs were among the economic impacts of laser levelling technology. According to
the results, attitude towards water and soil resources conservation and
environmental beliefs had the highest direct effect on individual perception toward
impacts. Practical recommendations have been presented based on the resultg of
the study.

Keywords: Laser land levelling, Environmental impact assessment, Structural
equation modeling, Iran

Introduction
Previous studies revealed that agricultural inputs such as soil, water, chemical fertilizers,
seeds, agricultural machines and human resources are not used in uneven lands in an op-
timized way (Das et aR018 Tajer et al.201Q Sattar et al2003 Jat et al2006. Agricul-
tural technologies have several significant impacts on the economy and society locally,
regionally and nationally from different aspects (Ya2§03. It is necessary to assess the
impacts for conscious decision-making in order to revise them appropriately (Koszalka
and Grabowski2003. Assessing the impacts of agricultural technologies is necessary for
maximizing benefits and minimizing negative consequences. Planning for equilibrium de-
velopment requires economic, social, environmental and technical impacts to be taken
into consideration (Pasakarnis and Malier2910.

Social, economic and biophysical impacts are inherently and inextricably intercon-
nected. Social impact assessment develops an understanding of the impact pathways,
when a change in one domain triggers impacts across other domains, as well as the
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iterative or a flow-on consequences within each domain (Vanc803. Environmental
Impact Assessment means that the effects of development actions can be identified and
evaluated in advance (Glasson et 2005. Environmental impacts refer to variations
made as a result of different activities in physical environment (climate, land and soil),
ecology (quality and quantity of surface water, air, sound and soil), biology (animal and
plants species, sensitive environmental areas, natural habitats, diseases vectors), and
social-economy (population, education, specialty, income, facilities, employment, sanita-
tion, health, views and landscape) (Memari and Soleima@Dg.

Main text

Previous studies have been reported assessing the impacts of the laser land levelling
technology. Different studies have confirmed that laser levelling technology will de-
crease farming costs in different cultivation and harvest stages (Abdullaev e2G07,
Gulati et al.2017). Laser land levelling causes the reduction of pesticides consumption,
improves the use of nutritious materials and reduces consumption of chemical fertil-
izers (Abdullaev et al2007 Jat et al.2006 Gonzalez et al.2009. Decreasing the
amount of water consumption, uniform distribution of water, reducing irrigation fre-
guency and time and water wasting are among the most important impacts (Abdullaev
et al. 2007 Gonzalez et al2009 Das et al.2018 Jehangir et al2007 Shahani et al.
2016 Ashraf et al.2017. Reducing the use of seeds, uniformity of germination and
crop growth and increasing yield have been mentioned in some studies (Abdullaev
et al. 2007 Jehangir et al2007, Jat et al2006. Jat et al. Z00§ noted that the amount

of fuel consumed by pump engine for pumping water and agricultural machinery would
be reduced by this technology. Some studies showed that after laser levelling farmers
consider their Crete bigger than before it (Rickm&002 Jat et al2006. Also, land lev-
elling led to an increase in the cultivable area (farm useful area) and under-cultivated
area based on accessible water supply. Abdullaev e2807) and Jat et al.Z006 indi-
cated that farmersincome will be increased by levelling lands. Other impacts of land
levelling are reducing family workforce and the number of laborers needed for different
farming operations (Abdullaev et aR007 Akhtar 2006.

Juarez-Najera et al.2009 presented a social-psychological model for determining
sustainable behaviors. This model focused on values and moral norms, rather than ra-
tional choice and self-interest. They considered environmentally friendly behaviors, as
an evolving concept from environmental psychology and sustainability perspectives.
The focus of environmental psychology is on the relationship between human and the
broader environment. According to this study, ascription of responsibility and aware-
ness of consequence will inform us of peofdedesire for solving environmental
problems. They studied different models and found that self-enhancement values, self-
transcendence values, conservation values, and openness to change values would affect
individual awareness of environmental consequences. Gonzalez Lopez and Cuervo-
Arango (2008 examined the relationship between psychological structures and envir-
onmental behavior. The results indicated that biospheric values affected the awareness
of environmental consequences positively and directly. On the other hand, environ-
mental beliefs influenced the awareness of consequences negatively and directly.

The results of Hansla et al.2008 stated that the awareness of the consequences and
environmental concerns was related to benevolence values, power, and universalism.



Tohidyan Far and Rezaei-Moghaddahife Sciences, Society and Policy (2020) 16:2 Page 3 of 20

They showed that each environmental consequence was related to a kind of value sig-
nificantly (awareness of consequences of environmental problems for themselves with
power, awareness of consequences for biosphere with universalism and awareness of
consequences for others with benevolence). Also, social, egotistic, biospheric environ-
mental concerns were related to their corresponding awareness of consequences.

According to Schwarts theory, the awareness of the consequences was one of the
main factors to determine environmental behaviors. Stern et 4999 consider the dif-
ference between egoistic, social-altruistic and biosphere awareness of consequences.
Based on these consequences values will be directéde awareness of consequences
must induce an ascribed responsibility to perform the behavior that in turn activates a
personal norm or moral obligation to perform the behavid(Garling et al.2001).

Van Liere and Dunlap 1987 revealed a significant relationship between taking re-
sponsibility and environmental behavior while there was a weak correlation between
the awareness of consequences and environmental behaviors. In addition, there was a
mutual relationship between taking responsibility, the awareness of consequences, and
environmental behaviors. According to Schwartz theory, behavior will be formed based
on internal relationships among social norms, personal norms, the awareness of envir-
onmental consequences and individual responsibility-taking (QastdD?).

According to Stern et al. 1999 sustainable behavior is due to personal norms activa-
tion by individual beliefs and values. Norm-belief-value originates from Altruism be-
havior theory. Responsibility has great importance in theory and will directly determine
behavior. Personal norms are set by individual awareness of positive consequences
resulting from activities and responsibilities. These two variables affect behavior dir-
ectly. Based on Schwartztheory, norms will be activated when an individual has two
kinds of beliefs, including the awareness of behavioral consequences and taking respon-
sibility towards consequences provision and prevention.

Ibtissem @010 defined conservative behaviors as an aspect of sustainable behavior
by norm-belief-value theory. He distinguished environmental values from social values.
Social values represent the individislrelationship with oneself, inside groups and
others, while environmental values reflect the human bemgelationship to the natural
environment. Moreover, he made a difference between anthropocentric values and eco-
centric values to evaluate environmental values. The results of the study stated the
positive and direct impact of anthropocentric values on the individual awareness of
consequences. Ryan and Spa&010 used environmental concerns and the awareness
of consequences. The results showed that biospheric concerns about environmental
problems had a negative relationship with the individual belief, which indicated that
the environment would not be harmed due to human activities. Also, egoistic and so-
cial concerns had a positive relationship with the belief of negative consequences of hu-
man activities for the environment. Increase of knowledge leads to improved attitudes
and behavioral intention and it can be a mediator between attitudes and behavior. It
changes attitudes and, finally, behavior (Kalantari and Abdollahzadegg.

Since 2004, laser land levelling has been initiated for increasing the productivity of
water and soil resources, conserving soil, providing a balance in underground water re-
sources, increasing farming products, decreasing the consumption of different kinds of
chemical fertilizers and agricultural pesticides, performing water and soil infrastructure
rapidly and preserving agricultural products health standards (Fars Province Laser land
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levelling Strategic Committe@007). This study aimed at assessing the impacts of laser
levelling economically, socially, environmentally, and technically in the viewpoint of the
agricultural experts and identifying factors determining their perception of the impacts.

Research method

The survey was used in this study among experts working in Fars Province Agriculture
Jihad Organization. According to Kerjcie and Morgai470 using multi-stage random
sampling, 151 experts were selected. The questionnaire was used to collect data. Indica-
tors were determined through three steps. In the first step, based on documents, informa-
tion related to the impacts of laser land levelling technology was gathered. In the second
step, for confirming the impacts, pioneer farmers (6 farmers) domiciled at Zarghan and
Marvdasht regions were interviewed. The farmers were deeply interviewed with open
ended questions. In the last step some experts of Mechanization Departments and Water
and Soil Department of Agriculture Jihad Organization in Fars Province as the technology
executives, were interviewed. Eventually, the findings obtained from these steps were con-
ceptualized and more frequent indicators were considered as the impacts of the technol-
ogy. In order to measure the impacts of laser levelling technology, 83 questions were
designed in the fields of technically, socially, economically and environmentally.

Variables measurement

Environmental concern

This variable was estimated using items related to environmental concern toward valu-
ing objects that are representative of egoistic, altruistic and biospheric value orienta-
tions (Schultz2002; Schultz et al2004).

Taking responsibility for water and soil conservation

This variable measures the responsibility and obligation of experts for protecting soil
and water resources, improving soil and water resources, informing farmers about the
dangers of soil and water resource degradation, etc.

Attitude toward water and soil conservation
This was measured by items related to the expeniginions toward protecting soil and water re-
sources, flood control, the importance of soil and water resources, water quality and quantity, etc.

Environmental beliefs

This was estimated using five items (consisting of 15 Likert-scale items) from Duslap
longer scale (Dunlap et all992), such as: When humans interfere with nature, it often
produces disastrous consequences, we are approaching the limit of the number of
people the Earth can support; Humans have the right to modify the natural environ-
ment to suit their needs.

Spirituality

It is related to values and belief4hat gives oné life meaning and directioh (Kolodinsky
2010. This was measured using items related to lawd for comfort and relaxation in nature,
spending a day in nature as a spiritual experience, etc.
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Social responsibility

“The obligations of expert pursue those policies, to make those decisions, or to follow
those lines of action which are desirable in terms of the objectives and values of our so-
ciety’ (Carroll 1999. This variable was estimated using items related to providing a bet-
ter environment for future generations, the world needs responsible people, etc.

Impacts of technology
To measure this variable, 83 indicators were asked in the field of environmental, social,
technical, and economic impacts.

Knowledge of laser levelling technology
This was measured by items related to expénschnical knowledge of laser levelling
and activities required to manage the land before and after the laser levelling.

The validity of questionnaire was tested by the opinions of professors at Shiraz uni-
versity and experts in Agriculture Jihad Organization in Fars Province. A pilot-test was
conducted using a sample of 30 experts outside the study area. The questionnaire was
improved based on the pilot study. Cronbashalpha was used for measurement
(Table 1). Data was analyzed by SPSS and LISREL soft wares, versions 16 and 8.54
respectively.

Scope of the study

This study was carried out in Fars Province, Iran. The majority of annual water produc-
tion of Iran belongs to Fars Province, which includes 11.83% of the water level of the
country. About 9.7% of total agricultural products is in this level. Climate variation,
agricultural farming lands expansion, the existence of long records and agricultural sci-
ence centers provide acceptable status in the agriculture of this province and a proper
capability for expanding agricultural technologies qualitatively and quantitatively. Based
on the high level of water products in this province and water crisis, Fars Province is
one of the pioneers in the introduction and application of laser land levelling technol-
ogy in Iran. Application of this technology was started in 6 ha in this province in 2004
and reached to 225,000 ha by the year 2016. The geographical status of this province is
shown in Fig.1.

Table 1 Cronbacks alpha coefficients for research variables

Variables Cronbac's alpha
coefficients

Environmental concerns (Social/Altruistic) 0.69

Environmental concerns (Biospheric) 0.68

Taking responsibility for water and soil conservation 0.81

Attitude towards water and soil resources conservation 0.75

Environmental beliefs 0.78

Spirituality 0.70

Social responsibility 0.85

Impacts of technology 0.91

Knowledge of laser levelling technology 0.76
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Fig. 1 A general map of Iran illustrating the location of the study area

Results and discussion

Technical impacts of laser Levelling

Technical impacts of laser levelling can be exaed in five categories including water con-
sumption, yield management, mechanizatiogood farming, and farm area expansion.
Table 2 demonstrates frequency and ranking mean of each impact of this technology. Due
to ranking mean of technical impacts of lasendelling, experts consider uniform distribu-
tion of water, the ranking mean of which is eglito 2.73, as the most important technical
impact. As seen in the table, 76.8% of experts assessed that the impact of laser levelling on
uniform distribution of water was high and only 4% believed that laser levelling had low im-
pact on uniform distribution d water. Using conservation ltage with ranking mean 2.57
has the second rank and 54.3% stated the impadasér levelling on using conservation till-
age was high, while 28.5% assessed it averagly. 26% of experts claimed that laser level-
ling had low impact on using conservation tillage. Also, 64.2% of experts firmly believed
that laser levelling resulted in uniform growtlof crops and just 1.3% stated laser levelling
had no impact on uniform growth of crops. Rank mean of uniform growth of the crop was
2.56. The results showed that ranking means of facilitating agricultural activities, decrease of
water consumption, decrease of water wastingjform germination of crops are 2.54, 2.53,
2.52, and 2.50, respectively. Decrease of watsrsumption and watemvasting are signifi-
cant impacts of laser levelling in Iran, lnich is facing water shortage crisis.

Table 2 showed 28.5% of experts assed that this technology had no impact on land fallow
and 26.5% believed that this technology causadifers to leave their lands fallow. This tech-
nical impact has the raking mean of 1.52 so thadperts consider it as the least laser levelling
impact. Also, it is seen that 25.8% of expertdiéeed that laser levelling will not change yield-
ing period length and 29.8% explained it influences yielding period length at average level.
The mean of this impact was 1.59. Other technical impacts have been shown in Table

Environmental impacts of laser Levelling

The environmental impacts of laser levelling are classified into being vulnerable against
disasters, soil production capacity, crop residues management, pollution, and biodiver-
sity. The experts assessed decrease of soil erosion and retention of crop residues, with
ranking mean equal to 2.26, as the most important environmental impacts of laser









