
 

Abstract—Land Use and Cover Change (LUCC), especially, 

Agricultural Land Use Change (ALC) as a result of human 

activities over the past 50 years, is converted to a main challenge 

of 21 century. This is especially important because of its direct 

relations with issues such as food security and environmental 

sustainability. According to the 2012 FAO report, the per capita 

of arable land in the world declines 1.46% from 1970 to 2009. 

This decrease for Iran has been 2.054%. It represents that ALC 

in Iran is worse than the most of the other areas of the world. 

The main object of this study was determining the effects or 

impacts of ALC in Iran. The study group consisted of the 

executive officers and policy makers who were working in 

Agricultural Lands Organizations and Administrations in 2012. 

For data collection a questionnaire which was completed with 

interview method was used. The numbers of interviewees were 

101 persons. The collected data were analyzed using descriptive 

statistical and factor analysis (FA) methods. This study showed, 

among the main economic, social and environmental impacts of 

ALC, “increasing the land price as a result of ALC”, “motivate 

the other farmers to ALC” and “increasing the energy 

consumption per unit area” respectively had been the most 

important impacts. But, based on the FA method, the most 

effective impacts of ALC were “increase the risk of rural 

households’ income”, “increased the uninhabited villages” and 

“reduces the air quality”. 

 
Index Terms—Agricultural lands, impacts, Iran, land use 

changes.  

 

I. INTRODUCTION 

A. Land Use Changes and Its Challenges 

The problems associated with land, water and air are the 

major challenges facing humanity in the 21st century [1], [2]. 

Unreasonable and unsustainable exploitation of these 

resources facing human with diverse challenges such as 

climate change or emitting and storing greenhouse gases 

which will led to many problems such as decline in 

agricultural production and increasing hunger, disease and 

malnutrition [3]. Now, on over 40 percent of the Earth’s 

ice‐free land surface transformed [4].  

Although this global environmental change has many 

interacting components, land use/land cover change (LUCC) 

or land conversion probably represents the most important 

factor affecting ecological systems [5]-[8]. Among the 

various types of land conversions, ALC is the most important 

one. Uncontrolled agricultural land conversion (ALC) has 

great impacts on the environment in general and agricultural 

products in particular. ALC is a phenomenon that is almost 
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unavoidable during economic development and population 

growth periods [9]. The importance of ALC is not only 

because it currently has the biggest transformative power on 

the earth [10] but also because in the last 50 years, several 

regions of the world have seen cropland areas stabilize, and in 

some areas, there has even been a decrease [11]. For example, 

according to the 2012 and 2013 edition of the FAO Statistical 

Yearbook, during 1970‐2009 Iran arable land per person has 

decreased 2.1% [1], [12]. While, based on reports of the 

Statistical Center of Iran (SCI) agriculture is one of the most 

important sectors of Iran’s economy, the sector currently 

constitutes 10% of the country’s GDP and 19% of total 

employment. Agricultural products form about 30% of Iran’s 

non‐oil exports [13]. As FAO [12] has reported, Iran ranks 

amongst the top seven countries in producing 22 important 

agricultural products [14]. In recent years, the pace of change 

in agricultural lands to non‐agricultural lands is intensifying 

in the country. Now the lands are fragmented and crumbling. 

This process has intensified ALC. Apparently, so far not only 

have all the government policies and plans failed to control 

ALC, but some of them have exacerbated it [15].  

B. Land Use Changes Impacts 

Although in recent years, the studies which attended to the 

causes of land use change have been many [16]-[24] and 

these causes are well known, but its effects or impacts and 

especially socio-economic impacts are still mostly unknown. 

Then, studies in this scope are just beginning and little. 

Which some of them are mentioned in the following. 

Mahoney [25] and Mudgal [26], for example, believed that 

the impacts of land use changes have environmental, social 

and economic aspects. But Scholte et al. [27], Barca [28] and 

Ronneberger et al. [29] have divided these to environmental 

and socio-economic impacts. Some environmental impacts 

are reduced biodiversity, reduced quantity and quality of air, 

water and soil, changes in the global carbon cycle, increase 

energy consumption, forest degradation, increasing the 

number of environmental disasters and their severity, 

increases greenhouse gases emission and raising the global 

temperature. Change the level of employment and 

unemployment, income, demographic changes (population, 

age pyramid, population density, etc.), food security and 

health, poverty, rising crime, health and social security, 

immigration, change the investment levels, change in 

agricultural and livestock products, and change the land 

prices are the main social and economic impacts of ALC and 

LUCC [30]-[34]. 

C. Objectives and Structure of the Paper 

This study examines the main Impacts of ALC in Iran. For 

this aim, at first, the methodology of the paper is described. 

Second, the results are explained. Third, the research findings 
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are discussed. Finally, a conclusion is drawn with regard to 

the main findings of this study. 

 

II. METHODOLOGY  

This study benefitted from a mixed-method approach that 

included both qualitative and quantitative measurements. 

Data were collected among executive officers and policy 

makers.  

During the first stage and after a literature review, four 

policy makers and four executive officers were interviewed 

extract their opinion about the main impacts of ALC using 

the Delphi technique [35] and a focus group interview [36]. 

Over this stage totally 23 indicators or impacts were 

identified. Then, these identified impacts were classified in 

three main groups [25], [26] (economic, social and 

environmental) and were structured within a questionnaire. 

Afterward, the questionnaire was pre-tested. Finally, the final 

questionnaire was sent to selected executive officers and 

policy makers. They were asked to express their opinion in 

relation to each factors (impacts) of ALC by selecting a score 

from one to five (1 for not, 2 for little, 3 for somewhat, 4 for 

large and 5 for great impact of ALC). Total policy makers 

and executive officers were 135 persons that 101 persons 

randomly were selected. 

The sample size is calculated based on Solvin’s formula 

[37], [38], as follow:  

 

𝑛 = 𝑁  1 + 𝑁 × 𝑒 × 𝑒                                (1) 
 

where n is sample size, N is population and e is percentage of 

imprecision of sampling that can be tolerated (5%). The 

sample was therefore estimated as below: 

 

 𝑛 = 135  1 + 135 × 0.05 × 0.05  = 100.93 ≈ 101    (2) 

 

The methods of data analysis used in this study were 

Coefficient of Variation (CV) and Factor Analysis (FA) 

using the LISREL software V.8.8 [39] and SPSS.  

 

III. RESULTS 

A. Explain the Main Impacts of ALC without Emphasis on 

Their Interactions with Each Other 

Table I shows the interviewees’ views about the main 

economic, social and environmental impacts of ALC. It 

should be noted that in this table has been assumed there are 

no correlation between the variables. For this purpose, 

coefficient of variation was used. It represents among the 

three main groups of ALC impacts, respectively, economic, 

social and environmental impacts (with 0.31, 0.35 and 0.37 of 

coefficients of variation) were the most important impacts of 

ALC.  

Based on Table I, three main economic impacts of ALC 

respectively were “Increasing the land price as a result of 

ALC”, “Reducing crop yields” and “Reducing the income of 

rural households”. Among the social impacts of ALC, three 

main impacts were “Motivate the other farmers to ALC”, 

“The loss of rural lifestyle and traditions” and “Reducing of 

food security”. Finally, as mentioned by interviewees 

“Increasing the energy consumption per unit area”, “Reduce 

the quantity and quality of water and soil resources” and 

“Destroy the natural and rural landscapes” are three main 

important environmental impacts of ALC (see Table I). 
 

TABLE I: THE MAIN IMPACTS OF ALC AND THEIR IMPORTANCE 

ACCORDING TO INTERVIEWEES’ VIEW 

Effects (Impacts) Symbol Mean SD CV 

Increasing the land price as a result of 

ALC 
EcoE4 4.37 0.78 0.18 

Reducing crop yields EcoE2 3.57 1.14 0.32 

Reducing the income of rural 

households 
EcoE1 3.31 1.06 0.32 

Reducing the number of income 

sources of rural households and 

thereby increase the risk of incomes 

EcoE6 3.18 1.06 0.33 

Undermining the natural and rural 

tourism 
EcoE5 3.45 1.15 0.33 

Increase in rural unemployment EcoE3 3.14 1.21 0.38 

Total Economic Effects EcoE 3.05 1.07 0.31 

Motivate the other farmers to ALC SociE6 3.83 1.07 0.28 

Loss of rural lifestyle and traditions SociE4 3.5 0.93 0.29 

Reducing of food security SociE7 3.75 0.95 0.29 

change the demographic of rural 

communities (gender composition, 

age pyramid, population density) 

SociE2 3.14 1.18 0.31 

Increase uninhabited villages SociE8 3.16 1.03 0.34 

Increase migration from rural to 

urban 
SociE9 2.98 1.19 0.36 

Increase rural poverty SociE1 2.98 1.18 0.40 

Reduce physical and mental health of 

rural households 
SociE3 2.89 1.19 0.41 

Increase rural and urban crime and 

violence 
SociE5 2.77 1.27 0.46 

Total Social Effects SociE 3.22 1.11 0.35 

Increasing the energy consumption 

per unit area 
EnviE6 3.45 1.03 0.30 

Reduce the quantity and quality of 

water and soil resources 
EnviE5 3.51 1.09 0.31 

Destroy the natural and rural 

landscapes 
EnviE8 3.70 1.32 0.36 

Reduce the air quality EnviE4 3.4 1.23 0.36 

Increase the area temperature EnviE3 3.05 1.19 0.39 

Loss of biodiversity EnviE1 3.21 1.27 0.40 

Increase emission of greenhouse 

gases 
EnviE2 3.12 1.28 0.41 

Increase frequency and severity of 

environmental disasters  
EnviE7 3.01 1.39 0.46 

Total Environmental Effects EnviE 3.31 1.23 0.37 

 
TABLE II: THE OUTPUT OF KMO AND BARTLETT’S TEST 

Group KMO 
Bartlett’s Test of Sphericity 

Chi-Square df Sig. 

EcoE. 0.602 84.631 15 0.000 

SociE. 0.767 293.09 36 0.000 

EnviE. 0.901 392.25 28 0.000 

 

B. Explain the Main Impacts of ALC with Emphasis on 

Their Interactions with Each Other 

When we used coefficients of variation method, actually, 

we ignore the interactions among the variables. But in the real 

world these variables have interactions with each other. 

Then, in this section we analyzed these impacts using factor 

analysis method. This method helped us to consider also 

these relationships.    

Table II indicates the results of Kaiser-Meyer-Olkin 
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measure of sampling adequacy test (KMO) and Bartlett’s test 

of sphericity. According to estimated parameters, our data 

were suitable for factor analysis test.  

As shows in Table III, the three most effective of economic 

impacts of ALC, respectively, were “reducing the number of 

income sources of rural households and thereby increase the 

risk of incomes” (EcoE6), “increase rural unemployment” 

(EcoE3) and “reducing the income of rural households” 

(EcoE). These variables together explained 71% of total 

economic impacts variance.  

 
TABLE III: THE OUTPUT OF FACTOR ANALYSIS THE CHNIQUE  

Factors 
Factor 

loading 

Eigen 

values 

% of variance which 

explained 

EcoE6 0.729 2.283 38.046 

EcoE3 0.713 1.058 17.637 

EcoE1 0.682 0.919 15.317 

EcoE2 0.646 0.823 13.709 

EcoE5 0.446 0.559 9.319 

EcoE4 0.401 0.358 5.972 

SociE8 0.790 3.989 44.326 

SociE4 0.789 1.335 14.832 

SociE3 0.776 1.072 11.912 

SociE5 0.716 0.687 7.630 

SociE1 0.683 0.583 6.476 

SociE2 0.630 0.507 5.632 

SociE7 0.569 0.365 4.055 

SociE9 0.486 0.251 2.793 

SociE6 0.455 0.211 2.344 

EnviE4 0.893 5.062 63.275 

EnviE3 0.862 0.728 9.104 

EnviE2 0.831 0.670 8.371 

EnviE7 0.802 0.444 5.554 

EnviE8 0.786 0.399 4.985 

EnviE5 0.756 0.279 3.486 

EnviE6 0.719 0.245 3.062 

EnviE1 0.694 0.173 2.161 

Extraction Method: Principal Component Analysis 

 

Among the social impacts, “increase uninhabited villages” 

(SociE8), “loss of rural lifestyle and traditions” (SociE4) and 

“reduce physical and mental health of rural  households” 

(SociE3) were the most effective. They are together 

explaining about 71% of total social impacts variance. 

Finally, for environmental impacts, “reduce the air 

quality” (EnviE4), “increase the area temperature” (EnviE3) 

and “increase emission of greenhouse gases” (EnviE4) are 

the main environmental impacts of ALC. Totality, these three 

impacts, explain over than 80% of whole variance of ALC 

environmental impacts.  

Although, according to interviewees’ views the most 

important economic effects of ALC has been “accelerate the 

raising of the land price” (EcoE4), but based on FA of 

ALCEs “reducing the number of rural households’ income 

sources and increase the risk of rural households’ income” 

(EcoE6) is the most effective economic impacts of ALC. For 

social impacts, the most important impact has been 

“motivated the other farmers to ALC” (SociE6), but the most 

effective impact has been “increased the uninhabited 

villages” (SociE8). Finally, among the environmental 

impacts of ALC “increasing the energy consumption per unit 

area” (EnviE6) and “reduce the air quality” (EnviE4) orderly 

has been the most important and the most effective impacts. 

As a result, although, according to executive officers and 

policy makers’ views, the most important of economic, 

social, environmental impacts of ALC have been EcoE4, 

SociE6 and EnviE6, but if the planners and policy makers 

want to reduce the impacts of ALC, their attention should be 

given more to the following variables or impacts, 

1) increase the risk of rural households income, 

2) increased the uninhabited villages, and 

3) reduce the air quality 

Undoubtedly, due to the covariance among the various 

variables, pay appropriate attentions to these variables will 

facilitate dealing with the ALC impacts. 

 

IV. CONCLUSION 

This paper aimed to analyzing the impacts of ALC in Iran 

base on the views of the executive officers and policy makers. 

It showed, the most important economic, social and 

environmental impacts of ALC respectively have been 

“accelerate the raising of the land price”, “motivated the 

other farmers to ALC” and “increasing the energy 

consumption per unit area”. But, the most effective impacts 

have been “increase the risk of rural households’ income”, 

“increased the uninhabited villages” and “reduce the air 

quality”. Therefore, it is recommended that the planners and 

policy makers pay more attention to these impacts. Because, 

these impacts compared with the others, have a more 

cross-correlation with the other impacts.  
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