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Abstract. Water is the non-substitutable product for sustaining economic and social life. Accessible 
and usable fresh water resources are very limited in the world. In the development where the available 
water resources are decreasing and the conscious use of water is prioritized, the global water problem is 
being focused on. Approximately two-thirds of the water is used in agriculture. Differences in agricultural 
infrastructure in developed and developing countries cause variability in the amount of water used in 
agricultural production. In developing countries, the amount of water used in agriculture is relatively higher. 
Investigation of the reasons for this is important in terms of ensuring water use efficiency at sectoral level. 
In this study, the factors affecting water use in agriculture were investigated. In the case of developing 
agriculture, micro data obtained by face-to-face survey method from 120 farmers in the southern region of 
Turkey field study definition were analyzed. According to the results of the research, at the level of water use 
in agriculture; Training Programs on Water and Irrigation, Disadvantages of Traditional Irrigation, Reason for 
Turning to Modern Irrigation, Agricultural Water Concern, Agricultural Water Quantity, Production Benefit of 
Modern Irrigation, Savings in Input Use, Agricultural Irrigation Awareness, Farmer Satisfaction, Sensitivity 
to Credit and Grant Support, Agricultural Water Price, Farmer Income and Experience, Government Support 
in Modern Irrigation, Willingness for Irrigation Support, Agricultural Irrigation Infrastructure of the region 
were determined as policy factors to improve water saving in agriculture.
___________________________________________________________________________________
Keywords: agriculture, water management, farmer behaviour, Turkey

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 18, No 2, pp 90-101, 2026
Published by Faculty of Agriculture, Trakia University, Bulgaria

ISSN 1313-8820 (print) 
ISSN 1314-412X (online)
http://www.agriscitech.eu

DOI: 10.15547/ast.2026.02.022

*e-mail: mgoksel@akdeniz.edu.tr

Introduction

Although the accessible water resources in the 
world move in a cycle, they are rapidly depleting due 
to many reasons such as rapid population growth, 
unconscious water use, climate change, misuse of 
agricultural land, water wastefulness and global 
warming. In the reports published by international 
institutions and organizations, there are warning 
data on water issues and problems. The number of 
people living in countries with water shortages is 

2.3 billion (UN-Water, 2021). 
In the world, 2 billion people lack safe drinking 

water and 3.6 billion people lack safe sanitation. At 
the same time, 1 in 3 people lack basic handwashing 
facilities in their homes, while 494 million people 
still defecate in the open (WHO and UNICEF, 
2021). About 4 billion people, 2/3 of the global 
population, spend at least one month of the year 
experiencing severe water scarcity (Mekonnen and 
Hoekstra, 2016). The 1.8 billion people who use 
drinking water contaminated with human feces are 
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at risk of contracting cholera, dysentery, typhoid 
fever and polio (UNICEF and WHO, 2015). Around 
297,000 children under the age of five (more than 
800 children per day) die each year from diarrheal 
diseases due to unsanitized and unhygienic 
drinking water (WHO, 2019). The total number of 
deaths caused by floods and droughts alone is 
more than 166,000 in the last 20 years, and 74% of 
all natural disasters between 2001 and 2018 were 
water-related (UNESCO and UN-Water, 2020).

Countries in the world are classified according 
to their level of water scarcity. In this context, the 
water scarcity levels of countries are commonly 
determined by the Falkenmark Indicator. This 
indicator was developed by Swedish water expert 
Malin Falkenmark in 1989. The Falkenmark 
indicator is calculated by dividing the amount of 
water resources available in a country or region by 
the total population. It is determined that a country 
is free of stress if the annual amount of water per 
capita is greater than 1,700 m³, water stress if it is 
between 1,000-1,700 m³, scarcity if it is between 
1,000-500 m³, and absolute scarcity if it is 500 m³ 
or less. The total amount of water in the world is 
1.4 billion m³, of which 97.5% is salt water and 
2.5% is fresh water. The amount of accessible 
and usable fresh water is 1.2% and most of these 
water resources are in glaciers and very little is 
on the ground (Hakyemez, 2019). Looking at the 
water availability in Turkey, the total amount of 
net available water is 112 billion m³ per year. The 
total amount of water used within the total reserve 
is 57 billion m³ (DSI, 2021). Turkey is a country 
experiencing water stress with 1,339 m³ of water 
per capita per year. The annual amount of usable 
water per capita is decreasing every year. In this 
process where the demand for water is rapidly 
increasing, it is thought that countries with water 
shortages will become countries experiencing 
water scarcity, and access to sufficient and healthy 
water will pose a significant problem, especially in 
the agricultural sector. 

Water is generally used at the agricultural, 
industrial and household (drinking and using) 
level. Globally, about 69% of water resources are 
used for agricultural purposes. This is followed by 
industry with 19% and household use with 12% 
(FAO, 2014). In Turkey, 77% of water resources are 

used in the agricultural sector, while 23% are used 
in the industrial sector and at household (drinking-
use) level. There is a need to ensure the effective 
and efficient use of existing water resources in 
order to meet the need for water and basic food 
with rapid population growth in the future. This 
is because global water demand is expected to 
increase by 20-30% each year until 2050 (UN-
Water, 2018). Over-exploitation of about 20% 
of the world’s aquifers is reported to lead to soil 
subsidence and saltwater intrusion (Gleeson et 
al., 2012). At the same time, naturally occurring 
arsenic contamination in groundwater affects 
approximately 140 million people in 70 countries 
(WHO, 2018). Therefore, it is necessary to correctly 
identify the factors affecting the water use status of 
farmers in agricultural production at the level of the 
sector where water is used the most for improving 
water use awareness in agriculture, water saving 
and effective water management. 

A review of the literature on water in general 
reveals a large number of studies on different focal 
points and time periods around the world. Among 
these studies, Persson (2002) investigated the 
drinking water source preferences of households 
living in urban areas in the Philippines. In the 
study, the effects of price, taste and household 
size on water source preference were analyzed. 
Domene and Sauri (2006) investigated the effects 
of urbanization, demographic, behavioral and 
housing characteristics on household water 
consumption in Barcelona. It is emphasized that 
significant increases in water consumption are of 
concern due to urban sprawl and inefficient use 
of land and energy. Bakhshaliyev (2010) focused 
on water resources, water consumption and water 
resources planning of Nakhchivan Autonomous 
Republic. In the study, water scarcity in 4 districts 
and differences in water production and water 
demand between settlements were pointed out. 
Valipour et al. (2015) estimated the areas equipped 
for irrigation and the demand for agricultural water 
management in the world. With FAO data, Central 
Asia is described as the best region for agricultural 
water management. In addition, Velasco-Muñoz 
et al. (2018) reviewed 25 years of international 
research on sustainable water use in agriculture. 
Bibliometric analysis was developed to sample 
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2084 articles. The results show that there is an 
exponential increase in the number of articles 
published each year and that research in this field 
has gained a global scale. The most frequently used 
keywords in the study are explained as water use, 
irrigation, water management, water supply and 
sustainability. Fishman et al. (2015) used detailed 
hydroclimatic and agricultural data to estimate 
the potential for widespread adoption of efficient 
irrigation technologies to halt the depletion of India’s 
groundwater resources. The study found that while 
there is significant technical potential to reverse the 
decline in the water table, the impacts are highly 
sensitive to assumptions about farmers’ water use 
decisions. It emphasized that widespread adoption 
of proven technologies, including drip and sprinkler 
irrigation, has the potential to reduce groundwater 
overdraft by two-thirds. Moreover, under more 
realistic assumptions about farmers’ irrigation 
preferences, half of these reductions are lost due 
to the expansion of irrigated area. The results 
highlighted that without incentives to conserve 
water resources, much of the potential impact of 
technology adoption on water use could be lost.  
Abu-Bakar et al. (2021) investigated the impact of 
Covid-19 on household water consumption in the 
UK. Onyenankeya et al. (2021) using a quantitative 
methodology, examined barriers to water efficiency 
behavior among rural and peri-urban residents 
in the Eastern Cape region of South Africa and 
identified opportunities for promoting this behavior. 
The results showed positive associations between 
water efficiency behavior and income, personal 
skills and inadequate knowledge of efficient water 
saving measures. Rural and peri-urban households 
identified cost as the biggest barrier to installing 
water-saving appliances. Financial incentives 
emerged as an important opportunity to encourage 
water-saving behaviors. The results suggest that 
rural and peri-urban residents are open to water 
efficiency behavior when financial incentives are 
provided for the voluntary installation of efficient 
faucets and other water-saving devices. The 
findings underscore the need to educate rural 
residents on the use and benefits of water-saving 
devices. Iyiola et al. (2024) assessed the importance 
of sustainable water use, related processes and 
measures for agricultural transformation in Africa. 

According to the study, modern and improved 
water use is promoted through irrigation practices 
and other smart approaches for sustainable use 
of water resources in agriculture. However, this 
approach requires inputs from stakeholders, 
public sector, resource personnel and agencies 
for the development and management of water 
and agricultural transformation practices, both 
financial and policy approaches. El Fartassi 
et al. (2024) developed a set of quantitative 
methodological approaches that identify crop and 
irrigation management strategies with a focus on 
groundwater management and adoption of drip 
irrigation, thus identifying the influential factors 
that drive decision-making. Extensive interviews 
were conducted with 70 farmers in the Al Haouz 
Basin, providing insights into the motivations for 
crop and irrigation choices. The results showed that 
large-scale farmers were shifting to more profitable 
and drought-tolerant olive cultivation, while 
declining groundwater levels and soil salinization 
were raising concerns about reduced yields. Shah 
et al. (2024) investigated the dynamic relationship 
between agricultural technological innovation 
and total factor agricultural water use efficiency 
(TFAWUE) in Chinese provinces between 2000 and 
2020. The study used Data Envelopment Analysis 
to measure the overall efficiency of water use in 
agriculture, known as total factor agricultural water 
use efficiency (TFAWUE). The analysis showed that 
agricultural technologies improved agricultural 
water use efficiency by enabling farmers to 
effectively implement water saving practices. 
However, it was noted that farm scale reduced the 
efficiency of agricultural water use, while sprinkler 
technology positively increased the efficiency of 
agricultural water use. 

Among recent studies, Du et al. (2025) 
investigated what influences farmers’ behavior 
to adopt AWD (alternative wetting and drying in 
agriculture) water management in Shiga Prefecture, 
Japan. Vilakazi et al. (2025) analyzed socioeconomic 
factors affecting crop diversification among 
smallholder farmers with data from 161 farmers. 
Kumar et al. (2025) investigated farmers’ concerns 
about drying water resources and climate change 
in agriculture. Thabane et al. (2025) examined 
the current water security challenges faced by 
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smallholder farmers in achieving water security in 
South Africa. Furthermore, Monteiro et al. (2024), 
in their systematic review, provided an up-to-date 
synthesis of available information on water use 
behavior in agriculture. 

This systematic literature review investigated 
the factors affecting water use behavior among 
agricultural water users globally. Findings from 
the review showed that there was a geographical 
gap in research efforts over the last five years and 
that it was important to make research on water 
use behavior more comprehensive. In line with 
the stated interest, our study investigated the 
question of which factors affect farmers’ attitudes 
and behaviors towards water use in agriculture in a 
different geography and in an emerging agricultural 
model through a cross-sectional study. The study 
aims to contribute to the international body of 
evidence and knowledge on water in agriculture.

Material and methods

Primary data constituted the main material of the 
research. The fieldwork of the research was carried 
out in the sample of southern region of Turkey, where 
greenhouse vegetable, citrus and fruit production 
is concentrated. Micro data obtained from a total 
of 120 farmers in the study area were processed. 
In the questionnaire form used for data collection 
in the study, some indicators related to farmer and 
production, water source, water awareness, farmer 
behaviors related to irrigation, reasons for turning 
to traditional and modern irrigation methods and 
questions to determine the criteria that affect water 
use in agriculture were included. Multiple choice 
and Likert scale question types were used in the 
questionnaire form.

The average agricultural land holding for the 
interviewed farmers is 19.91 decares, of which 
22.5% is citrus, 37.5% is greenhouse tomato and 
40.0% is fruit production areas. Subject farmer 
selection was carried out randomly in the east-
west-north location of the region in the choice of 
different production models. 

The research data were analyzed in SPSS 
statistical program. Factor Analysis technique from 
multivariate analysis was applied to the farmer data. 

Simple descriptive statistics were used to explain 
the data. Factor analysis model was used in the 
study to determine the qualitative factors affecting 
the status and level of water use in agricultural 
production activities of farmers under the 
assumption of developing marketing policy tools to 
improve water saving. Factor analysis is a method 
used to transform interrelated data sets into new 
data sets that are independent and few in number, 
and to create common factors by bringing together 
variables that are assumed to explain an event. 
Data reduction is in question in factor analysis. It 
has the feature of revealing common factors by 
grouping variables. In addition, factor analysis 
has two main purposes: reducing the number of 
variables and revealing new structures by utilizing 
the relationship between variables. Factor analysis, 
which reveals the reason for the interdependence 
between variables, is a type of analysis widely used 
in marketing studies to define and make sense of 
behaviors. For this reason, it is a frequently used 
multivariate analysis method especially in subjects 
such as consumer tendencies, preferences and 
behaviors (Kurtuluş, 1998).  The mathematical 
model of factor analysis is explained below (Ness, 
2002).

X1= b11 f1 +b12 f2 +.........+b1k fk+u1

X2= b21 f1+b22 f2+..........+b2k fk+u2

Xp= bp1 f1 +bp2 f2 +........+bpk fk+up

fk=general factors (the importance of the k-th 
factor in measuring the p-th variable or factor 
weight)

bpk=factor weights (degree of correlation 
between the p-th variable and the k-th factor)

up=Unique factor (sources of all variation that 
cannot be explained by factors).

Results 

Firstly, we focused on the profile of farmer 
attitudes and behaviors in agricultural irrigation. In 
the study, water resources in agriculture, knowledge 
levels of farmers on irrigation, preferred irrigation 
methods and reasons, irrigation time-duration, 
irrigation frequency and water fee payment status 
were examined. The findings revealed that 74.3% 
of the farmers obtained water input from boreholes, 
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19.3% from canals, 3.7% from mains water, 2.8% 
from rivers and ponds. There is a relationship 
between the source of water used in agriculture 
and the water use habits of farmers. For example, 
irrigation water resources are considered as the 
main factor in crop diversification (Vilakazi et al., 
2025). It was observed that they determined the 
irrigation time mostly by checking the soil before 
irrigation (75.8%) and that they irrigated early in 
the morning (63.2%). However, 5 out of every 100 
farmers are influenced by other farmers in their 
irrigation decisions. In similar studies, it is stated 
that the behavior of farmers in the environment, 
which is a spatial factor, affects the irrigation 
management behavior of individual farmers (Du et 
al., 2025). 

Table 1. Agricultural water source and irrigation fee.

Water source %

Streams and ponds 2.8

Borehole - groundwater 74.3

Channel 19.3

Mains water 3.7

Total 100.0

Water fee payment %

No 17.4

Yes 82.6

Total 100.0

In addition, although it varies according to the 
cultivation method of the agricultural product and 
seasonal periods, it was revealed that the farmers 
mainly irrigated every other day, and the irrigation 
time is mostly between 1-60 minutes. In addition, 
it was determined that a significant portion of the 
farmers (82.6%) paid water fees in agricultural 
activities.

The use of a significant portion of water in 
agriculture and the development of awareness on 
water use and conservation in this field is a prioritized 
policy in all countries. At this level, it is important 
to know the variables affecting the status and level 
of water use in the agricultural sector in order to 
develop target-oriented strategies. In the scenario 
of controllable and uncontrollable variables, the 
possible factors affecting the water use of farmers 
in agriculture were tried to be elucidated by factor 
analysis method. In the first stage of the study, the 
appropriate number of factors was determined by 
principal component. In this context, 62 variables 
were reduced to 15 factors under the assumption 
that they would affect the water use of farmers in 
agriculture. In the second stage, it was decided 
which variables the identified factors consisted 
of. In this part, variables with factor loading above 
0.50 according to the varimax rotation solution 
technique were taken into consideration. In the 
last step, the conceptual definition of the identified 
factors was made. The suitability of factor analysis 
for the data was tested with the KMO value. 

Table 2. Kaiser- Meyer-Olkin test result

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,632

Bartlett's Test of Sphericity

Approx. Chi-Square 5710,536

df 1891

Sig. ,000

There are many variables that can be counted and 
counted in the water use of farmers in agriculture. It 
is possible to observe the conditions affecting the 
farmer and the resulting farmer behavior. However, 
how the decision on water and irrigation is made 
is an unknown area. In the study scenario, the 
situations and conditions that have a positive impact 

on the farmer’s attitude and behavior on water and 
irrigation are explained within the scope of 15 
factors. These factors point to the means to focus 
on improving water conservation and water use 
awareness in agriculture at the national level. In the 
scenario of factors affecting water use in agriculture, 
the most important factor is defined as “Training 
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Programs on Water and Irrigation” and this factor 
explains 19.12% of the total variance. Factor 1 was 
found to be related to the desire and need of farmers 
to receive training on issues such as irrigation time, 
management, amount, cost, problems, water saving 
and wastage, legislation and legal definitions related 
to water, water footprint, technological studies. 

However, the second factor explained as 
“Disadvantages of Conventional Irrigation” draws 
attention to the importance of farmer awareness 
about causing soil erosion, increasing ground 
water, yield loss, salinity increase, weed and 
disease formation, income losses, requiring more 
labor and labor force, reduction in groundwater 
resources, excessive water loss and waste. Factor 
2 explains 13.48% of the total variance. On the 
other hand, the third factor affecting water use 
in agriculture is “Orientation towards Modern 
Irrigation”. This factor, which explains 7.71% of 
the total variance, requires raising awareness on 
water scarcity in the region, reduction in labor and 
cost, increase in yield and product quality, water 
saving, reduction in plant stress and input use, 
and reduction in disease and pest occurrence. The 
reasons and ranking of the reasons for switching 
to modern irrigation in agriculture may differ at 
the level of farmers. Therefore, the variability in 
farmer profile, production pattern, water potential, 
production and marketing environment conditions 
should be expected to bring regional variation in 
the level of correct and effective use of water. 

In addition, “Agricultural Water Concern”, 
which explains 6.81% of the total variance and is 
determined as the fourth factor, draws attention 
to the perception of the farmers regarding the 
water crisis in agricultural activities today and in 
the future, both in the region where they live and 
in the country in general. In another study, drying 
water resources and crop damage in agriculture 
and climate change were identified as the most 
pressing concerns for farmers (Kumar et al., 
2025). Increases in water consumption due to 
inefficient use of land and energy are similarly seen 
as a cause for concern (Domene and Sauri, 2006). 
The fifth factor is defined as “Agricultural Water 
Quantity”. It explains 5.16% of the total variance. 
This factor explains the importance of the level 
of farmer awareness regarding the adequacy of 

the agricultural water potential of the country and 
the region. Similarly, availability of water is cited 
among the reasons why farmers choose appropriate 
climate resilience adaptation measures (Kumar et 
al., 2025). The diversity of water resources in the 
region and the impact of the perception of adequacy 
on the water use behavior of farmers require target 
group-oriented strategies. Many studies also draw 
attention to the issue of water resources and water 
resources planning (Bakhshaliyev, 2010). The sixth 
factor affecting agricultural water use was identified 
as “Production Benefits of Modern Irrigation”. This 
factor explains 4.01% of the total variance. Factor 6 
is explained by its applicability on all types of land, 
the possibility of irrigation at any time, suitability 
for the production activity, and its use together 
with other inputs. At this level, farmer experience 
is important for universal irrigation. For farmer 
experience, the restrictive conditions at the farmer 
level become important in the partial dissemination 
of the irrigation infrastructure in question. For the 
sustainable use of water resources in agriculture, 
modern irrigation practices and improved water 
practices are considered mandatory (Iyiola  et al., 
2024). The seventh factor, “Savings in Input Use”, 
explains 3.59% of the variance. This factor is related 
to the fact that modern irrigation provides savings 
in input use and allows it to be applied together with 
other inputs. While there is an increase in the number 
and cost of inputs used per unit area in agricultural 
production, the uncertainty and fluctuating structure 
in market price and farmer income increase farmer 
sensitivity to input costs. This situation affects the 
effective use of production inputs together with 
the production decision. With the development 
of modern irrigation, it is also seen that products 
such as fertilizers are offered to the market in liquid 
form. Therefore, it is understood that the level 
of awareness between the correct use of water in 
agriculture and the amount and cost of inputs is 
important. The eighth factor affecting agricultural 
irrigation was identified as “Irrigation Awareness in 
Agriculture”. This factor explains 3.10% of the total 
variance. Factor 8 draws attention to the importance 
of having accurate and sufficient information on 
the type, frequency, time and amount of irrigation 
appropriate to the nature of the production activity 
in terms of efficient use of water in agriculture. 
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Table 3. Factor analysis-rotated component matrix-1

Variables	 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Soil structure in irrigation
Plant water consumption
Watering time
Irrigation method
Modern irrigation methods and their benefits
Irrigation cost
Irrigation problem
Water conservation and water waste
Agricultural irrigation legislation
Awareness of water use
Water footprint
Water related legal regulations
Technological studies on irrigation

0.819
0.853
0.903
0.914
0.853
0.881
0.857
0.876
0.874
0.854
0.851
0.845
0.894

Causes soil erosion
Increases ground water 
Causes yield loss
Increases salinity
Causes weed growth
Causes revenue losses
Requires more labor and effort
Causes excessive water use and waste
Causes an increase in diseases and pests
Reduces groundwater resources

0.804
0.830
0.853
0.805
0.775
0,780
0.839
0.856
0.848
0.824

Not enough water
Reducing labor requirements and costs
Increase yield
Improving product quality
Saving water
Reduced occurrence of diseases and pests
Stress in the plant
Savings in input use

0.551
0.835
0.808
0.822
0.697
0.548
0.775
0.586

The idea of water problems in Turkish agriculture
The idea of water problems in regional agriculture
Expectation of water problems in Turkish agriculture 
in the future
Expectation of water problems in regional agriculture 
in the future

0.881
0.898

0.822

0.827
Turkey's potential of agricultural irrigation
Potential of the region of agricultural irrigation
Sufficiency-quantity of water in region
Quality (cleanliness) of water in region
Agricultural infrastructure in region

0.659
0.869
0.901
0.841
0.602
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The ninth factor identified in the study is 
“Farmer Satisfaction”. Factor 9 explains 2.77% 
of the total variance. This factor explains the 
relationship between the social and economic 
welfare level of the farmer regarding agricultural 
production activity and water use in agriculture.  
At this level, the relationship between farmers’ 
transition to modern irrigation infrastructure and 
their water use behavior in agriculture depending 
on the income obtained from agricultural activity 
is considered important. The income and welfare 
level of the farmer should be considered as the 
main component of the sustainability of the 
production activity. However, the tenth factor 
emerged as “Sensitivity to Loan and Grant 
Support”. This factor was found to be associated 
with being aware of the 50% grant support and 
favorable conditional modern irrigation loans for 
young farmers switching to modern irrigation. 
This situation makes marketing communication 
important and necessary in government support 
for agriculture and irrigation in particular. The 
eleventh factor identified is “Agricultural Water 
Charge”. This factor explains 2.42% of the total 
variance and reflects the relationship between the 
level of water fees used in agricultural production 
activities and water use. Accordingly, it is expected 
that the registration of water used in agriculture 

and increases in the pricing and cost of water will 
have a positive coercive effect on water use. The 
twelfth factor affecting agricultural water use was 
determined as “Farmer Income and Experience”. 
This factor, which explains 2.12% of the total 
variance, shows the relationship between the 
duration of experience in agricultural production 
activity and the level of net income obtained from 
agricultural activity and the water use behavior of 
the farmer. On the other hand, thirteenth factor 
identified in the study is “Government Support in 
Modern Irrigation”. This factor explains 2.07% of 
the total variance and reflects the positive effect 
of government incentives for the development 
of modern irrigation infrastructure in production 
areas on water use in agriculture. In addition, 
the farmer’s willingness to benefit from irrigation 
subsidies emerged as “Willingness for irrigation 
subsidies”. This factor implies that differences in 
farmer and farmer conditions require differentiation 
in modern irrigation support tools. Informing 
and financially supporting farmers at this level is 
considered essential for the diffusion of water-
saving innovations (Thabane et al., 2025).The 
fifteenth factor, which is the last of the factors 
affecting water use in agriculture in our study, is 
“Agricultural Irrigation Infrastructure”. 

Table 4. Factor analysis-rotated component matrix-2

Variables	 Factor 6 Factor 7 Factor 8 Factor 9 Factor 10

Possibility to irrigate at any time
Applicability on all types of terrain
Being suitable for the production activity
Enabling the application of other inputs 

0.691
0.702
0.665
0.579

Enabling the application of other inputs 
Savings in input use

0.557
0.538

Level of knowledge about agricultural irrigation         
Knowledge level of other farmers about agricultural 
irrigation
Construction of agricultural irrigation infrastructure 
for farmers

0.762
0.846

0.500

Farmer satisfaction
50% state support for irrigation

0.636
0.760

Adequacy of irrigation support
Awareness of low-interest modern irrigation loans

0.709
0.746
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Table 5. Factor analysis-rotated component matrix-3

Variables	 Factor 11 Factor 12 Factor 13 Factor 14 Factor 15

Water fee in agriculture 0.785
Farming experience
Annual agricultural income

0.661
0.788

State support 0.546
Benefiting from irrigation incentives 0.777
Agricultural irrigation infrastructure of the region 0.583

This factor, which explains 1.83% of the 
total variance, is an indicator of the relationship 
between the water use behavior of the farmer 
and the level of development of the irrigation 
infrastructure of the region. Financing irrigation 
infrastructure in agriculture through innovative 
irrigation technologies is important, especially for 
smallholders (Thabane et al., 2025). Rural and peri-
urban households see cost as the biggest barrier 
to the installation of water-saving appliances, 
and financial incentives to improve water-saving 
behaviors (Onyenankeya et al., 2021) are more 
needed in the agricultural sector.

Discussion

Water is the basic input of agricultural activity 
for which there is no substitute. Similarly, the 
sustainability of economic and social life depends on 
water. Increasing population and improvements in 
the level of welfare lead to an increase in the demand 
for agricultural products and increase the need for 
water. In agriculture, where the highest water use 
is realized at sectoral level, there is an urgent need 
for conscious and efficient use of water. At this 
point, farmers come to the agenda as the target 
audience. The existence of differences between the 
water requirements and consumption of farmers 
engaged in agricultural activities at different scales 
and with different production methods requires 
long-term policy approaches for the sector. First 
of all, there is a need to accurately determine the 
compatibility of the region’s production pattern 
and water availability, the level of knowledge and 
concern of farmers about water, and the level of their 
attitudes and behaviors towards water. The extent 
to which a large number of environmental factors, 

which cannot be controlled but which affect farmer 
behavior and can be identified, have a positive or 
negative impact on water use in agriculture needs 
to be clarified. These conditions and factors may 
have different repercussions across regions and 
countries. Therefore, water consumption needs 
to be addressed primarily at the local and regional 
level. Infrastructure and incentives suitable for the 
conditions of the region need to be implemented 
continuously to improve water saving in agriculture 
because the findings of our study indicate that 
there are many factors affecting the water use of 
farmers in agriculture. Supporting data are shared 
in studies on similar topics.  

First of all, there is a greater need in 
underdeveloped and developing countries to 
protect water resources in agriculture and to raise 
awareness on water use at stakeholder level. This 
situation is related to the inadequacy of irrigation 
infrastructure in the agricultural sector and the lack 
of widespread use of irrigation technology due to 
traditional agricultural practices. Farmers’ level of 
education and awareness on water and financial 
inadequacies should be considered as the most 
important constraints to the efficient use of water 
in developing agriculture. Some studies also point 
out that the lack of incentives to conserve water 
resources will eliminate the realization of the 
potential impact of modern irrigation on agriculture 
(Fishman et al., 2015). The importance of 
promoting modern and improved water use for the 
sustainable use of water resources in agriculture 
in underdeveloped regions is mentioned (Iyiola et 
al., 2024).

There is a need for short, medium and long term 
action plans at national and international level for 
effective and efficient use of water in agriculture. 
In this direction, agricultural stakeholders should 
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be addressed politically and financially in their 
entirety. At this level, differences in agricultural 
water potential, irrigation methods, and the level 
of awareness and knowledge of farmers about 
water, as well as their attitudes and behaviors 
towards irrigation, should be taken into account. 
Implementation of target group-oriented water 
strategies with different political instruments 
and practices on a regional basis is considered 
meaningful in terms of resource and water use 
efficiency. However, there is also a need to answer 
the question of why farmers prefer traditional 
irrigation or what are the barriers to modern 
irrigation with geographical differences. In addition, 
the level of impact of the factors affecting water use 
in agriculture on water use should also be known.  

The quantities of water used in agriculture are 
jointly determined by the available water supply in 
the production region in question and the water 
demand required for production. Agricultural water 
supply and water demand are also determined by 
site-specific variables. However, numerous general 
factors influence water use levels regardless 
of location. These factors play a critical role in 
determining future water use levels in the study area 
(US, 1999). The findings of our study should be 
considered as general factors affecting water supply 
and demand in agriculture. Therefore, training 
programs on water and irrigation, disadvantages of 
traditional irrigation, reason for turning to modern 
irrigation, agricultural water concern, production 
benefit of modern irrigation, savings in input use, 
agricultural irrigation awareness, sensitivity to 
credit and grant support, water price, farmer income 
and experience, government support in modern 
irrigation, willingness for irrigation support, are the 
general factors affecting the level of water use in 
agriculture. These factors overlap with the definition 
of supply, demand and government as the driving 
dynamic forces in agriculture. The identified factors 
also point to areas of focal potential and strategy 
in order to positively transform farmers’ water 
use behavior in agricultural production activities, 
regardless of location. Undoubtedly, the general 
explanatory factors in water use will be expected 
to differ between countries and at different levels of 
development. In this respect, the findings obtained 
in different geographies and to be obtained in 

future studies will continue to contribute to the 
further explanation of the agriculture-water-farmer 
relationship.  

Due to global warming, drought, pollution, etc., 
it can be expected that water supply constraints in 
agriculture will become more pronounced in the 
future. Water shortages in agriculture can also be 
expected to pose a serious threat to agricultural 
production. Demand for water and food is increasing 
due to increases in population and income levels, 
and in this trend, water pricing may come to the 
agenda as an imperative tool for the conscious and 
economical use of water in all areas. Therefore, it is 
likely that water in agriculture will be fully recorded 
in the future and significant increases in the unit 
water price will be seen. Significant increases in 
the cost of water use in agriculture are expected 
to lead to increases in farmer sensitivity to water. 
However, the potential negative impacts on the 
sustainability of agricultural production and farmer 
and community welfare should also be considered.

Conclusion 

In a context where water is regarded as a 
strategic issue, the effective and efficient use of 
water in both agricultural and non-agricultural 
sectors has become a priority at local, regional, 
national, international and global levels. Against 
this backdrop, the study identifies the key 
factors influencing farmers’ water use, thereby 
highlighting the policy areas that require attention 
for effective water management. The agricultural 
production area and production model should be 
considered as key components of water use in 
agriculture. The relationship between the irrigation 
methods applied in agriculture and the volume 
of water used is significant. Modern irrigation 
methods increase production efficiency whilst 
reducing unwanted water losses. In a production 
model where traditional irrigation methods are 
prevalent, however, excessive or inefficient water 
use is inevitable. The fact that eight out of every 
ten farmers in the study area use modern irrigation 
methods in agriculture indicates a positive 
development regarding irrigation infrastructure. 
This result is linked to the prevalence of a market-
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oriented intensive production model in the region. 
On the other hand, the ratio of modern to traditional 
irrigation in agriculture varies according to region 
and level of development. Consequently, from the 
perspective of efficient water use in agriculture, the 
transition to modern irrigation infrastructure is a 
necessity across the country. Supporting farmers, 
either directly or indirectly, at this level should 
be adopted as a medium- to long-term policy 
objective. Indeed, the obstacles to transitioning 
to modern irrigation in the field include farmers’ 
budgetary constraints, high installation costs, and 
insufficient support for the sector. The fact that 
the willingness to transition to modern irrigation is 
high among farmers also necessitates the adoption 
of target-group-focused strategies. The agricultural 
production area and production model should be 
considered as key components of water use in 
agriculture. The relationship between the irrigation 
methods applied in agriculture and the volume 
of water used is significant. Modern irrigation 
methods increase production efficiency whilst 
reducing unwanted water losses. In a production 
model where traditional irrigation methods are 
prevalent, however, excessive or inefficient water 
use is inevitable. The fact that eight out of every 
ten farmers in the study area use modern irrigation 
methods in agriculture indicates a positive 
development regarding irrigation infrastructure. 
This result is linked to the prevalence of a market-
oriented intensive production model in the region. 
On the other hand, the ratio of modern to traditional 
irrigation in agriculture varies according to region 
and level of development. Consequently, from the 
perspective of efficient water use in agriculture, the 
transition to modern irrigation infrastructure is a 
necessity across the country. Supporting farmers, 
either directly or indirectly, at this level should 
be adopted as a medium- to long-term policy 
objective. Indeed, the obstacles to transitioning 
to modern irrigation in the field include farmers’ 
budgetary constraints, high installation costs, and 
insufficient support for the sector. The fact that 
the willingness to transition to modern irrigation is 
high among farmers also necessitates the adoption 
of target-group-focused strategies. Consequently, 
whilst varying across regions and countries, the 
level of implementation of training programme on 

water and irrigation in agriculture, the relationship 
between irrigation methods and farmers’ income, 
the reasons behind farmers’ shift towards modern 
irrigation, the level and continuity of state support for 
modern irrigation, the alignment between support 
provided in the field and farmers’ expectations, 
farmers’ willingness to utilize these supports, 
farmer awareness and irrigation awareness, 
farmers’ level of agricultural well-being, and finally, 
agricultural production and irrigation infrastructure 
have been assessed as factors influencing water use 
in the study area. In future studies, it is considered 
beneficial to examine agricultural water dynamics 
in different geographical regions, particularly in 
terms of field observations and comparisons.
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