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Abstract. This paper examines the factors that determine farmers’ intention to improve animal waste
storage facilities using the Theory of Planned Behavior (TPB). The model was tested using Structural
Equation Modelling. Data were collected from 376 small and medium livestock farmers in Turkey. The
results showed farmers’ intention to improve waste facilities was primarily determined by their attitudes.
Subjective norms (SN) and perceived behavioral control (PBC) were almost equally influential. Multiple-
Group Analysis determined the effects of control variables. The attitude of less-educated farmers, who
owned more extensive livestock operations and relied solely on income from livestock, had a significant
and positive effect on the intention to improve farm waste management. SN and PBC were significant
determinants of the behavior of farmers” who were more educated, had more prominent families, and
employed higher-paid labor. The results will help central and local governments, industry investors, and
growers’ associations understand farmers’ attitudes toward waste storage issues and develop more
effective strategies to ensure environmental sustainability and better use of investment and training
opportunities.
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Introduction

Livestock production is an essential source of livelihood in developing countries and
has strategic importance in economic and social terms. Depending on their capacity,
livestock farms generate enormous amounts of manure. Existing research shows that
manure management is the main problem on many farms. The cleaning, removal,
storage, and disposal of manure is unplanned, inadequate, or ignored altogether (Guler
et al., 2017). A study conducted in cattle barns found that 95% of the farms do not store
manure but pile it up randomly outside the barn (Cayir and Atilgan, 2012). Varol and
Atilgan (2017) surveyed 123 cattle farms and reported that 82.1% do not have manure
storage. The solid waste generated is usually spread on farm fields, disposed of on
surrounding land or given to neighboring farms, and a small portion is sold, disposed of,
or incinerated.

Waste disposal problems and lack of facilities are attributed to several factors. These
include the nature of the waste, the physical and socioeconomic characteristics of the
livestock farms, the personal and psychological characteristics of those who make
important decisions on the livestock farms, and the perceptions and expectations of the
future time of the economy. If progress is to be made in waste management, especially
in livestock management, the attitudes and intentions of farmers must first be
considered in the construction and development of the necessary waste facilities. The
construction and management of appropriate agricultural waste storage and disposal
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facilities will only be possible if intentional behavior is understood. Therefore, the
primary purpose of the research is to understand the factors that influence farmers’
behavior in storing manure waste. Therefore, the primary purpose of the research is to
understand the factors that influence farmers’ behavior in storing manure waste. Thus,
the Theory of Planned Behavior was used. The theory is considered one of the best
predictive models for human behavior and is widely used in many areas of science.

The Theory of Planned Behavior (TPB) assumes that certain factors control
individuals’ social behavior, that specific reasons are responsible, and that the behavior
occurs in a planned manner. Ajzen (1991) explains that attitudes (AT), subjective norms
(SN), and perceived behavioral control (PBC) interact to predict intention.

Attitudes toward behavior indicate an individual’s positive or negative attitude.
Individuals who have a positive attitude are more likely to perform the behavior.
Farmers’ positive attitude that they can afford the cost of building the facility, their
concern for animal welfare, and their belief that the waste is a threat to their animals,
the environment, and the surroundings will have a direct and positive effect on their
decision to invest in and build the facility. If this attitude is negative, if farmers consider
it an unnecessary investment, if their financial situation is insufficient, and if they do
not believe they can get a loan or grants, they will have a negative attitude and will not
perform the desired behavior.

Attitudes toward a particular behavior result from the expected consequences of that
behavior. For example, farmers’ positive or negative experiences resulting from
previous decisions to build a shelter, apply for a loan or grant, or make on-farm
improvements will also positively or negatively influence their attitudes toward building
a manure storage facility.

The TPB assumes that subjective norms are shaped by normative beliefs and the
individual’s motivation to adhere to those norms. Normative beliefs refer to whether
reference persons (spouse, family, relatives, friends, consultants.) or groups approve
of a behavior. It can also be referred to as perceived social pressure, which motivates
the person to perform the behavior (Ajzen, 1991). In other words, the thoughts of the
people around the person influence the person’s intention to perform a behavior.
Farmers often live in small communities scattered around remote areas. These are
closed communities where traditions are strong and social networks are still close-
meshed. Smallholders want to act within the behavioral patterns of their communities.
Therefore, the influence of subjective norms on behavior in farming societies is
strong. Several studies using TPB show that subjective norm explains behavioral
intention (Govindharaj et al., 2021).

Perceived behavioral control describes the belief of how difficult or easy it will be
for a person to perform a behavior. It is a person’s belief that their behavior is under
their control. The more a person believes in the possibilities and opportunities to
perform a behavior, the more likely the person is to perform the behavior. If the farmer
believes that he can quickly get a loan to improve waste management on his farm, if he
believes that he has the necessary requirements to apply for a loan, this will positively
affect his behavior. Suppose farmers believe they have the knowledge and skills to build
or obtain support for the waste management facility. In this case, this belief will
positively affect their behavior and determine the intention of Iranian farmers to follow
the water conservation policy options. Farmers’ incomes were limited, and
implementing these policies required high initial investments in most cases, so farmers
refrained from adopting such policies. (Mahdavi, 2021). On the other hand, PBC was a

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 21(6):5201-5219.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/2106_52015219
© 2023, ALOKI Kft., Budapest, Hungary



Gurbuz - Ozkan: Ignoring environmentally sound practices. farmers’ manure waste handling behavior and its determinants in
Turkey
- 5203 -

weak determinant of olive farmers’ intention to participate in agricultural extension
programs. Farmers believed that using this service would not bring benefits and
opportunities.

Ajzen and Fishbein (2005) emphasize that various cultural, personal, and situational
factors influence the performance of a particular behavior. For example, age, gender,
ethnicity, socioeconomic status, education, group membership, past experiences, and
information about exposure can affect people’s behavior.

Gurbuz and Ozkan (2021) conducted a recent study on farmers’ intention to transport
their manure waste to a designated landfill. However, their study did not include
demographic characteristics in the model. Research has indicated the impact of farmer
and farm characteristics. Therefore, this paper considers and examines the effects of
these characteristics. This research focuses on farmers’ behavior in improving waste
management facilities. In addition, the paper will investigate the effects of
sociodemographic (farmer) and socioeconomic (farm) characteristics on attitudes, SN,
PBC, and behavior. The study uses the TPB model developed by Gurbuz and Ozkan
(2021). Further, the study tests whether the model explains farmers’ behavior in the
current research setting.

This model is valuable for predicting behavior concerning agricultural and livestock
waste. In addition, the research will fill the gap in the waste literature using the TPB
model and provide a multifaceted analysis of farmer behavior with the variables that
make it used. The results of this study will help livestock cooperatives, educators,
veterinarians, extension agents, local planners, licensing municipalities, and
policymakers understand farmers’ animal welfare behaviors. And their investments. It
will help identify and target farmers most likely to adopt this behavior. It can also help
identify the legal or financial characteristics of existing monetary or non-monetary
support measures and enable them to target the right audience better.

This paper hypothesizes that farmers are more likely to intend to build new manure
storage facilities or improve existing ones under the following circumstances. When
they perceive a functional manure storage facility to be more beneficial (attitude), when
they perceive the social pressure to build this storage facility to be higher (subjective
norm), and the more positively they perceive their ability to implement this practice on
their farm (PBC).

This research aims to address the following hypotheses:

H1: Attitudes positively and significantly affect farmers’ intentions.

H2: Subjective norms positively and significantly affect farmers’ intentions.

H3: Perceived behavioral control positively and significantly affects farmers’ intentions.
H4: Farmer (i.e., age, education level, family size, non-livestock income) and livestock
business (i.e., farm ownership, number of cattle, labor force, livestock income, breeding
experience) characteristics affect farmers’ manure storage intentions.

Materials and methods
The study area

Turkey has a population of 85 million people (Turkstat, 2023). Due to favorable
climatic conditions and very fertile soils, it allows intensive agriculture and livestock
breeding. The study focuses on four provinces of Turkey that are leading in terms of
livestock. The three provinces, Bursa, Balikesir, and Canakkale, are in the southern
Marmara region, while Kutahya is located in the north of the Aegean region.
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Sampling

A stratified sampling method is used in which each province is treated as a subgroup
(strata). This method allows the researcher to draw more accurate conclusions by
ensuring that each subgroup is represented adequately in the sample. In 2022, 149 769
farmers were members of the Cattle Breeders Association, and 336 150 were members
of the Sheep and Goat Breeders Association in Turkey (Turkstat, 2018). Therefore, the
sample size (n = 376) was determined using the formula developed by Scheaffer et al.
(1979).

Survey development

The first step was to test the validity of the model developed by Giirbiiz and Ozkan
(2021). Preliminary semi-structured interviews were conducted in September 2021 with
five farmers in Balikesir province, where livestock production is most intensive in the
region. These interviews were analyzed, and the final survey was developed. A panel of
agricultural and environmental experts checked the face validity. A pilot study was
conducted with final-year students of the Faculty of Agriculture. The survey was
conducted through individual interviews with the farmers. Each statement in the survey
was read out to the farmers. Additional comments from the farmers were also noted.

Data collection

The survey was conducted between April and December 2022 and consisted of three
parts. The first part included the demographic characteristics of farmers. The second
part contained questions on land ownership and size, farm size, number of animals,
breeds, weight, amount of manure waste generated, handling and disposal methods, and
waste storage capacity. The third part contained statements on measuring the latent
constructs of the TPB models. Attitude, intention, subjective norms, and PBC are the
latent constructs measured in the original TPB model (Ajzen, 2012). Each of these
constructs was measured with statements on a five-point Likert scale with possible
responses ranging from “1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; to
5 =strongly agree” in the last part of the questionnaire. The scale included 20
statements: five questions measuring each construct of the TPB model. The descriptive
statistics of the TPB model and the measurement model results are presented in Table 1.

Statistical analysis

Exploratory factor analysis (EFA) was conducted to test construct validity. Thus,
factor loadings were checked to ensure that items were assigned to the correct construct.
Factor analysis is a multivariate statistical technique that combines many correlated
variables into a small number of significant and uncorrelated variables. Before starting
the factor analysis, Tabachnick and Fidell (2007) suggested examining the correlation
matrix (often known as the Factorability of R) for correlation coefficients greater than
0.30. The researcher should reevaluate whether factor analysis is the best statistical
technique to use if there are no correlations that exceed 0.30. In addition, a partial
correlation between them should be considered. A high partial correlation means no
underlying factor, which makes the analysis invalid. Factor analysis will not give
accurate results if the partial correlation is 0.7 and above. Factor loading close to -1 or 1
illustrates that the factor strongly influences the variable.
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Table 1. TPB statements and main descriptive statistics

Item
statistics* Statements
X | SD | Code | Explanation
Intention
(Ajzen, 2012; Borges et al., 2016; Yazdanpanah et al., 2014)
CV =0.133%x=23.920 SD = 0.521 0. = 0.752

4.00 [0.635| IN1 Planning to improve WSDF**
3.86 | 0.672 | IN2 Strongly advise others to improve WSDF
4.10 | 0.586 | IN3 Intend to improve WSDF on the farm
3.93 [0.670 | IN4 Willing to support fellow farmers to improve their WSDF
3.71 | 0.776 | IN5 Strive to develop WSDF on my farm

Attitude
(Ajzen, 2012; Maleksaeidi and Keshavarz, 2019; Meijer et al., 2015)
CV =0.146 x = 4.045 SD = 0.590 o = 0.841

Animal manure should be arranged by the municipality along with other wastes
Farmers’ priority is not to deal with waste management but to increase crop efficiency and farm
profitability
Farmers’ information and raising awareness about waste management is an important issue
Building such units will make it more difficult to manage my farm
Building waste disposal units needs a high investment

4.00 | 0.685 | AT1
3.99 | 0.667 | AT2
4.06 | 0.683 | AT3
4.08 |0.674 | AT4
4.09 |0.691 | ATS

Subjective norms
(Francis et al., 2004)
CV =0.213x=3.606 SD =0.767 a.= 0.918

3.56 | 0.887 | SN1 If more farmers improve their WSDF, | will also try to improve mine

3.73 | 0.816 | SN2 If the government subsidizes WSDF, | will do my best to join those efforts

3.38 [ 0.950 | SN3 The way that other farmers deal with livestock manure is important to me

3.64 | 0.852 | SN4 If | managed the waste on my farm better, the people who are important to me would approve it
3.72 |1 0.857 | SN5 Other farmers around my village have WSDF, | want to be like them

Perceived behavioral control
(Ajzen, 1991; Francis et al., 2004; Maleksaeidi and Keshavarz, 2019)
CV =0.262x =2.869 SD = 0.753 a. = 0.863

2.74 10.830 | PBC1 | can manage manure waste in an environmentally friendly way

2.86 | 0.892 | PBC2 Disposing of manure waste is a hard job for me

2.72 |0.882 | PBC3 The decision to improve WSDF on my farm is up to me

3.00 | 0.939 | PBC4 | have sufficient money and time to improve WSDF on my farm

3.02 | 0.944 | PBC5 I have sufficient knowledge, skill, and experience to improve WSDF on my farm

*CV: Coefficient of variance; SD: Standard deviation; X: Mean; a: Cronbach’s alpha
**WSDF = Waste Storage and Disposal Facilities

EFA was performed after valid results were obtained from the tests. The maximum
likelihood extraction method and varimax rotation were used to characterize
components. The eigenvalue is a coefficient considered in calculating the variance the
factors explain and deciding the number of essential factors. Factors with an eigenvalue
greater than one are considered significant. In the TPB model composed, the percentage
of total variance explanation was 71.392. Based on the above rule of thumb, three
factors in the TPB model are retained.

Cronbach’s alpha was calculated to test the model’s internal consistency, and the
constructs of the model meet the criteria for reliability and validity (Gurbuz and Ozkan,
2019). Generally, Cronbach’s Alpha value is expected to be above 0.7 (Nunnally,
1978). The closer the coefficient value is to 1, the higher the internal consistency of the
items in the scale (Hair et al., 2010).

The next test for suitability for factor analysis is the Bartlett Test. The Bartlett test
examines the previous correlation matrix and the statistical significance. This test is
expected to be significant (p <0.05). Bartlett’s test was significant at the p =0.0000
level. The last step is to check the KMO value. The KMO test measures correlations
between variables and the suitability of factor analysis. The KMO value should be in the
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range of O to 1. Values above 0.8 can be considered perfect. The result of the KMO was
0.908 for the model (TPB). Thus, we can say that the data obtained in the study was
suitable for EFA.

Confirmatory factor analysis (CFA) was conducted to assess the adequacy of a given
model by evaluating model fit, convergent validity, discriminant validity, and
reliability. Second, the structural equation model (SEM) and Amos software (version
22.0) were used. SEM is a commonly used method to test theories and develop new
models. SEM performs many analyses simultaneously, recommends new arrangements
for the network of relationships, and accounts for measurement errors (Anderson and
Gerbing, 1988). After checking the adequacy of the measurement models, we used the
variables derived from the CFA of the survey data for the related analysis. The
commonly reported fit indices for CFA and SEM are shown in Table 2. The values
derived from the TPB model, the chi-square value was 221.456 and significant
(p =.0013, p<0.005). The CFA fit indices for the TPB model were calculated as
follows: y2/df =1.112, RMSEA =0.017, NFI=0.966, NNFI =0.997, CFI =0.996,
IF1 =0.997, SRMR = 0.0336, GFI = 0.952, AGFI =0.933. Thus, the CFA results of the
developed model met the criteria of reliability and validity. The analyses support the
adequacy of the proposed TPB model in predicting farmers’ intentions.

Table 2. Benchmarks and values of the model fit indicators

Fit ranges Fit indices Good fit Model values

N2/df 0<N2/df<2 1.112
RMSEA Root Mean Square Error of Approximation RMSEA < 0.08 0.017
NFI Normed Fit Index NFI >0.95 0.966
NNFI Non-Normed Fit Index NNFI >0.95 0.997
CFlI Comparative Fit Index CF1>0.90 0.996
SRMR Root Mean Square Error of Approximation SRMR < 0.05 0.034
GFlI Goodness of Fit Index GFI >0.95 0.952
AGFI Adjusted Goodness-of-Fit Index AGFI1>0.90 0.933
IFI Incremental Fit Index IFI >0.90 0.997

Convergent validity (CV) was tested, and almost all factor loadings were above 0.7,
statistically significant at p < 0.001. The exception is that the factor loading of item Intl
was 0.678, and PBC5 was 0.678. However, the loading is very close to 0.7, and all other
item loadings with significant results indicate a functional contribution of the items to
the three TPB dimensions (Chin, 1998). The TPB model’s composite reliability (CR)
values ranged from 0.843-0.927. The results indicate a good level of reliability
(CR >0.7), and the average variance extracted (AVE) is > 0.5, which means that more
than half of the constructs explained the indicators. The proposed TPB model obtained
approved CV and CR values. The discriminant validity was determined by assessing the
maximum shared variance (MSV) and the average shared squared variance (ASV), both
lower than the AVE for all the factors (Fornell and Larcker, 1981). Based on the results
in Table 3, the model measurement has construct validity and reliability.

Multiple group analysis is a valuable tool for testing whether the same theoretical
model can be applied in predefined groups by conducting separate studies for each
group and estimating group-specific parameters. It is commonly used to fit a consistent
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model simultaneously to two data sets representing two groups (e.g., male and female).
In this way, we can compare the results of the estimation. Thus, the effects of
categorical variables can be calculated by comparing the coefficient estimates between
groups (Hair et al., 2010). The “Multiple-Group Analysis” function in the software
AMOS was used to determine the effects of four farmer control variables (i.e., age,
education level, family size, non-livestock income) and five livestock farm control
variables (i.e., farm ownership, number of cattle, labor force, livestock income,
breeding experience) on farmers’ intention for the manure.

Table 3. Constructs/variables, measuring statements, and first-order CFA analysis

Construct ITEM Loadings t-value AVE* CR* MSV* ASV*
IN1 0.678 10.480
IN2 0.735 Fixed
Intention IN3 0.743 13.276 0.521 0.843 0.324 0.12
IN4 0.745 13.734
IN5 0.826 14.178
AT1 0.894 22.358
AT2 0.902 21.329
Attitude AT3 0.840 Fixed 0.717 0.927 0.289 0.48
AT4 0.829 19.723
AT5 0.799 18.618
SN1 0.714 17.322
Subjective SN2 0.737 18.276
norms SN3 0.825 22.640 0.689 0.916 0.324 0.24
SN4 0.958 30.299
SN5 0.917 Fixed
PBC1 0.887 Fixed
Perceived PBC2 0.860 22.173
behavioral PBC3 0.782 17.760 0.632 0.894 0.257 0.23
control PBC4 0.903 20.983
PBC5 0.670 13.109

*AVE: Average variance extracted; CR: Composite reliability
MSV: Maximum shared variance; ASV: Average shared squared variance

Results
Descriptive statistics

Men usually take care of waste, so most of the participants in our survey (76.1%)
were male. More than half of the respondents (57.1%) were 46 years and older. The
average age of farmers in Turkey is 52 years (KKB, 2022). Therefore, our sample
corresponded to the population of all livestock farmers in Turkey. The educational level
of farmers was low. A significant proportion of participants (52.7%) had only primary
education. The average family size was four persons. More than two-thirds of the
participants (66.2%) lived solely on their farm income, and a similar percentage
(65.7%) owned a farm. The majority of households owned land (77.9%). Slightly more
than 10% of farmers employed three or more paid workers. This indicates that the
participants were small-scale farmers. The approximate herd size was 5.9 cattle, and
25.9% of the total farms are 20 to 49 cattle in Turkey. In this study, 28.1% of the farms
had 26-50 cattle, and the income of about half was just above the legal minimum
monthly income. The participant characteristics were similar to the 2016 Agricultural
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Enterprise Structure Survey (Turkstat, 2018). The main characteristics of the
respondents are shown in Table 4.

Table 4. Demographic results of the survey

Index Min-Max Frequency % Mean Sd
Male (=1) 76.1
Gender Female (=2) 3.9 1.24 0.427
20-35 (=1) 19.4
36-45 (=2) 23.4
Age 46-55 (=3) 27.9 3.73 1.213
56-65 (=4) 22.3
66 + (=5) 6.9
Unschooled but Literate (=1) 3.2
Primary School (=2) 52.7
Education Secondary School (=3) 23.4 2.80 1.77
High school (=4) 18.6
University (=5) 2.1
1-2 (=1) 15.2
Family size 8(=2) 26.6
(persons) 4 (=3) 36.7 2.73 1.125
P 5 (=4) 13.3
6 (=5) 8.2
0-5000 (=1) 21.0
Gross annual 5001-10 000 (=2) 43.4
farming income 10 001-15 000 (=3) 17.6 2.40 1.150
$* 15 001-20 000 (=4) 10.6
20 001 + (=5) 7.4
Non-livestock Yes (=1) 33.8
income No (=2) 66.2 1.66 0.474
Owner (=1) 65.7
Farm ownership Rented (=2) 22.1 1.47 0.703
Owner + Rented (=3) 12.2
0-25 (=1) 44.7
26-50 (=2) 28.2
Cattle number 51-75 (=3) 17.6 2.99 1.508
76-100 (=4) 7.6
101 + (=5) 2.1
1(=1) 59.8
. 2 (=2) 29.3
N“”\}\f’cfrrkz‘;spa'd 3 (=3) 7.7 1.56 0.831
5+ (=5) 1.6

*The minimum wage was gross $302 and net $257 between 1.1.- 30.06 2022
The minimum wage was gross $391 and net $332 between 1.7.- 31.12 2022

Iltem measurement

Table 1 presents the descriptive statistics of the TPB model and the measurement
model results. The analysis revealed that attitude towards the behavior is the most
important determinant of behavioral intention. The mean value of attitude of X =4.05
(the highest value is five) (SD =0.590) shows that farmers have a healthy positive
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attitude. Any behavior that is to be changed first requires a positive attitude. The very
positive attitude of farmers indicates that they will be favorable towards any support,
campaign, or encouragement to improve waste management on their farm. Behavioral
intentions capture how hard people are willing to make an effort to perform a behavior
(Azjen, 1991). In the TPB, behavioral intention is the most influential predictor of
behavior. Farmers’ intention to utilize manure waste was very strong. (X =3.920
SD =0.521). Farmers also reported high subjective norms (X = 3.606, SD = 0.767) and
moderately high perceived behavioral control (X =2.869, SD =0.753) towards
improving farm waste management facilities.

Participants are generally inclined to improve the waste facilities on their farms
(x = 4.10), strongly advise other farmers to improve their waste facilities (x = 3.86), and
are willing to support them if they want to improve their waste facilities (x = 3.93),
However, when it comes to developing such facilities, their intention decreases slightly
(x = 3.86), Nevertheless, farmers’ intention to improve manure waste still high.

The participating farmers were of the opinion that the construction of a disposal
facility requires a high investment (X = 4.09). Most of them are smallholder farmers and
have limited financial resources. They use their resources for more important work such
as planting, harvesting, or spraying. The construction of waste disposal facilities
requires regular maintenance, which means more time and work. Consequently, they
believe building waste disposal facilities makes their farm more difficult to manage
(x = 4.08). Research shows that some farmers randomly dispose of their manure and
expect municipalities to remove this waste (Ozocak, 2019). Some municipalities collect
animal and vegetable waste and set up biogas plants. This application led more and
more farmers to believe that the municipality should dispose of manure along with other
waste (X = 4.00). Turkish farmers believe that their priority is to increase crop efficiency
and farm profitability, not to deal with waste disposal (x = 3.99).

The subjective norm measures the perceived social pressure to engage or not engage
in specific behaviors. The effect of subjective norms is slightly weaker than attitude.
Farmers will build manure waste facilities if the local or central government provides
subsidies (x = 3.73). This is understandable, given that farmers have limited means and
high costs. Farmers indicated that it would be an incentive for them if a neighboring
farmer had a waste facility, in which case they would want to follow their example
(x =3.73). This is understandable, as farmers have limited funds and high costs.
Farmers indicated that it would be an incentive for them if a neighboring farmer had a
manure disposal plant; in that case, they wanted to follow their example. On the other
hand, it was a striking contrast that farmers scored the lowest mean when they indicated
that it is important to them how other farmers deal with their manure waste (x = 3.38). It
could be argued that the social desirability effect comes into play here, albeit partially.
When it comes to social identity, farmers tend to give the expected answer from them.

PBC scored the lowest. Farmers with high PBC are expected to be motivated to
improve manure waste facilities and persist in their attempts. In contrast, farmers with
low PBC are less motivated to utilize manure waste, and their attempts are short-lived
(Yzer, 2012). Low PBC is the farmer’s perception that he lacks the resources and
opportunities to construct and manage a manure waste plant is burdensome. Hence,
farmers were not confident that they had sufficient knowledge, skill, and experience to
improve waste storage facilities on their farms (x = 3.02). They did not think they had
sufficient money and time to improve waste storage facilities (X =3.00) and could
manage manure waste in an environmentally friendly way (X = 2.869).
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Structural model

TPB produced significant results in determining behavioral intention within the
theoretical framework of this study. Literature often indicates that a positive attitude is
needed first and foremost for any behavioral change. The study also shows that attitudes
(their constructive or prejudicial judgments) were the driving factor of intention and
significantly and positively affected farmers’ intentions to improve on-farm waste
management facilities (H1: p =0.31, p<0.01). SN (H2: B =0.25, p<0.01) and PBC
(H3: B =0.23, p <0.01) have a similar effect on a farmer’s intentions, but the impact of
SN is relatively more substantial (Table 5). The findings proved that all three constructs
demonstrate farmers’ intention to adopt and improve their waste facilities statistically,
significantly, and positively. Therefore, the proposed hypotheses 1, 2, and 3 are valid
and supported.

Table 5. SEM estimation and hypothesis test

gt | S| o [ or |

H1: IN €AT 0.319 0.313 0.045 | 7.094 | ***

HZ1: IN €< SN 0.321 0.247 0.063 | 5.113 | ***

H2: IN < PBC 0.345 0.234 0.072 | 4.767 | ***
R? 0.522

Multiple group analysis

Current research has found that farmers’ decisions are also influenced by their
characteristics, such as gender, age (Fielding et al., 2008), and income level (Chaudhary
et al., 2017). Farm-related characteristics include farming experience (Jiang et al., 2018)
and farm or land size (Despotovic et al., 2019). Farm group membership, kinship, farm
labor (Meijer et al., 2015), network size, water charges, and previous training (Rezaei et
al., 2019) can also influence farmers’ decisions. Bootstrap resampling analyses were
conducted with 5000 bootstrap samples per group, as suggested by Hair et al. (2010).
The results are presented in Table 6.

The estimation results showed that for the older, less educated farmers who owned the
farm and lived solely on income from livestock, their intentions to build slurry storage
facilities were positively influenced by their attitude compared to their fellow farmers. For
farmers with high income, less farming experience, or higher paid labor, their subjective
norms significantly and positively influenced their intentions. In contrast, for farmers who
rented the farm, and had a smaller herd or lower income, the standardized path
coefficients of PBC on their intentions were extremely low and not statistically
significant. These results were consistent with the TPB model presented in Table 5.

Discussion

This research examined livestock farmers’ intentions to build waste storage facilities
or improve their existing waste facilities to prevent farm manure from causing human
health, animal welfare, and environmental pollution.

Farmers do not attach the necessary importance to the construction and maintenance
of manure in their farm plans. However, manure can create an income. VVermicompost
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can be produced from fertilizer and used as a bio-fertilizer and bio-pesticide in organic
agriculture. Biogas can also be produced from manure to produce electricity and heat. In
2021, the amount of fertilizer from cattle in Turkey was calculated as 147
846x10° tons/year, the amount of fertilizer from sheep and goats as 33 591x10°
tons/year, and the amount of fertilizer from poultry as 6 539x10° tons/year. Biogas
potential of these wastes was calculated as 13 955x106 m3/year for cattle,
436x10° m®/year for small cattle, and 1 503x10° m®/year for poultry. The electricity
potential from animal manure is 28 609x10°® kWh/year (Unvar, 2023). For this to
happen, first, manure must be collected and stored appropriately.

Table 6. Multiple-group analysis results

Age Educational level Family size
Path B ) B ) B )
Young* Old? X Low? High* X Small® Large® X
HL:IN € AT| 0.284*** | 0.348*** | 0.049** | 0.391*** 0.205** 4.279* 0.302*** | 0.368*** 0.370
H2:IN € SN| 0.222** 0.253*** 0.108 0.219*** 0.296*** 0.211 0.303*** 0.038 5.893*
H3:IN&PBC| 0.359*** 0.138* 4.233 0.212%** | 0.262*** 0.010 0.209%*** 0.336** 0.917
Livestock income Non-livestock income Number of employees
B 2 B ) B x
Low’ High® x Yes No Few® More??
HL:IN €« AT| 0.236 0.443*** | 4.769* 0.206* 0.376*** | 4.919* 0.293*** | 0.418*** 0.605
H2:IN € SN| 0.305*** 0.152* 1.647 0.26** 0.244%** 0.041 0.291*** 0.002 4.209**
H3:IN&PBC| 0.244*** | 0.236** 0.026 0.289** 0.196%** 0.294 0.193*** | 0.497*** | 4.479**
Breeding experience Farm ownership Number of cattle
B x B X B x
Less' More!? Oown Rent Small*® Large
HL:IN& AT | 0.183** | 0.428*** | 6.165** | 0.28*** 0.424*** | 3.967** 0.23*** 0.385*** | 7.001**
H2:IN& SN | 0.275*** | 0.236*** | 4.311** 0.22%** 0.26** 0.291 0.252*** 0.262*** 0.752
H3:IN&PBC| 0.318*** | 0.165** 0.52 0.302*** 0.073 2.901 0.292%** 0.184** 0.239

*Hk xx* significant at 1%, 5% and 10%, respectively

1Age 45 and below; 2Aged above 45; *Primary education and below; “Secondary education or above; °3 or fewer family members;

®More than three family members; ’Gross annual income at or below $10 000 $; ®Gross annual income over $10 000;

°Employment of two or fewer farm laborers; *°Employment of three or more farm laborers; 1115 years and less experience; 2Over
15 years experienced group; 350 and fewer cattle; ““More than 50 cattle

The existing research shows no manure storage facilities in almost all enterprises;
thus, no additional income can be provided. According to the research, approximately
55% of the fixed investment costs in the newly established dairy cattle enterprises are
allocated to constructing the barns. (Alpan and Aksoy, 2015). Most shelters are built
without a project to reduce the building cost. Farms are often modeled after neighboring
barns and inherited existing mistakes and problems. Sirin and Kocaman (2016)
highlight that farmers care for their animals, feed them well, and call the veterinarian
regularly. They are susceptible to diseases because animals are expensive (they make a
significant investment), but they do not take the necessary care to build healthy barns.
Several studies in Turkey have reported that most animal shelters and auxiliary units
(including manure storage and manure pits) were built without technical knowledge
(Boyaci et al., 2011; Guler et al., 2017; Mundan et al.,2018; Gurbuz and Ozkan, 2021).
Only 5-20% of the existing shelters were built on the project (Peypazar and Kilic, 2021;
Mundan et al., 2018). Farmers built shelters on their own experience at a rate of 50-85%
or take neighboring shelters as examples (Bakir and Kibar, 2020; Guven, 2021). Manure
storage facilities are most neglected in farms with unplanned shelters.
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Concerns for human health and the environment and increased sensitivity to animal
welfare led to a generally positive attitude (f=0.313 p<0.001) toward waste
management. Farmers generally have a positive attitude toward making the necessary
investments for farm operations or undertaking policies that aim to remedy
environmental conditions. This result is consistent with the literature.

Attitudes were the most critical component to manifest adoption behavior ( = 0.385,
p < 0.001) for a farmer in Punjab in the context of their sustainable practices in response
to climate change (Faisal et al., 2020). Iranian farmers’ intention to adopt water policy
options has a positive relationship with farmers’ attitudes toward the water policy
option (Mahdavi, 2021). Brazilian farmers’ intention to diversify their agricultural
production was directly (B =0.575) and indirectly (B =0.578) influenced by their
attitude (Senger et al., 2017).

Farmers in Turkey primarily rely on their experience when building animal shelters
and manure storage units. However, the farmer’s experience is also influenced by the
practices in neighboring farms. Farmers agreed that ‘the way that other farmers deal
with agricultural waste is important” for them. Furthermore, if more farmers in their
neighborhood improve farm waste facilities, they would improve theirs. The fact that all
farmers expect other farmers to take the lead and see tangible results of doing it. Since
all neighboring farms also mismanage their manure waste, this leads to reasons for the
current undesirable situation. The farmer does not feel social pressure or care about
manure management.

The number of farms that consult with the extension agent and build shelters with
plans and projects is rare. Shelters and auxiliary units are only planned and licensed to
meet the requirements of grant or loan institutions. Farmers may be exposed to the
reaction of fellow farmers, veterinarians, and extension agents on more obvious issues,
such as the state of shelters and animal treatment, and may feel social pressure on these
matters. Institutions and individuals, such as cooperatives, veterinarians, village heads,
and mayors, who are expected to act as opinion leaders in the society and influence the
farmers, also focus on more obvious problems that require immediate solutions.
Therefore, since the social pressure in the form of appraisal or encouragement from
these sources remains weak, the effect of subjective norms on behavior is relatively
reduced.

Perceived behavioral control describes the belief in how difficult or easy it will be
for a person to perform a behavior. It is a person’s belief about the extent to which
his/her behavior is under his/her control. The more an individual believes in possibilities
and opportunities to perform a behavior, the greater the probability that the individual
will perform the behavior. If the farmer believes that he can easily get a loan to improve
the waste facilities on the farm, if he believes that he has the necessary conditions for a
loan application, this will reflect positively on his behavior. If farmers believe they have
the knowledge and skills to build the waste facility or get support, this belief will reflect
positively on their behavior.

According to Ajzen (1991), the intention to perform behavior increases with the
positive perception of behavioral control. Ajzen (1991) also underlines that individuals
can only perform the desired behavior in cases with the necessary resources and
opportunities. In the current study, as in other studies conducted with farmers, perceived
behavioral control was weak in making investment decisions. Farmers often believe
building or improving manure waste facilities will be burdensome under current
operating conditions. Farmers with a low level of education and a lack of financial
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security have low self-confidence. The grants and support given to farmers do not cover
farm waste. Plan and project support services are not widespread, and these service fees
and construction costs are high. These factors weaken farmers’ beliefs about creating
the necessary resources and opportunities, leading to a weak PBC. While farmers’
attitudes greatly influence their behavior, there is a significant and reciprocal
relationship between SN (f=0.25, p<0.01) and PBC (f=0.23, p<0.01) in rural
communities.

The current studies provide evidence to support this phenomenon. Sukhmani and
Gupta (2017) have shown in India that attitudes (p = 0.32) were the most conclusive
factor in farmers’ intentions to set up or develop agricultural waste processing plants,
followed by social norms ( = 0.19) and perceived behavioral control (f = 0.14). Borges
et al. (2016) used TPB to identify fundamental beliefs underlying Brazilian cattle
farmers’ intention to use improved natural grassland. The effect size of attitude
(B=0.477; p<0.01) was highest, followed by subjective norms ( =0.237, p <0.01)
and perceived behavioral control (f = 0.228, p < 0.01).

Several factors influence farmers to evaluate agricultural waste, establish waste
management facilities, or expand existing facilities. These include the farm’s
characteristics, the community’s socioeconomic characteristics, the specifications of the
waste facility to be constructed, the personal and psychological characteristics of those
who make key decisions on the farm, their perceptions and economic outlook, and their
expectations for the future. The relative effects of these factors vary by farm type and
farmer and over time.

Studies have found that older and less educated farmers exhibit positive behavior.
Membership rates in water user associations increased as farmers aged (Taqgipour et al.,
2015). Older Swedish farmers firmly intend to ask professional visitors (veterinarians,
technicians, or patrons) to wear protective clothing (Noremark et al., 2016). In addition,
older farmers were more reluctant to purchase animals with unknown health status. The
same study highlighted that wearing protective clothing decreased as the educational
level of visitors increased. Gebrezgabher et al. (2015) found that farmers with lower
education levels were more interested in adopting fertilizer separation technologies.
These results are consistent with the above studies. Age is a statistically significant
factor influencing farmers’ attitudes (x2 = 0.049, p = 0.004). Older farmers had more
positive attitudes (B = 0.348, p < 0.001) and were influenced by subjective norms, while
younger farmers had stronger PBC ( =0.359, p <0.001). Already older farmers are
more concerned about their own and livestock’s health and potential crop losses than
younger farmers; therefore, they have a positive attitude toward improving waste
management facilities. Older farmers have a larger network. People ask them for their
opinions on issues, and they often act as opinion leaders in the community; therefore,
older age influences social norms.

Education significantly influenced farmers’ attitudes (y2 =0.279, p =0.039).
Interestingly, lower education-level farmers had more positive attitudes toward
improving waste facilities. Gebrezgabher et al. (2015) came to similar conclusions in
their work with 111 Dutch dairy farmers, finding that lower levels of education
increased farmers’ interest in adopting fertilizer separation technologies. This result is
also consistent with the finding that farmers with 16 or more years of experience have a
positive attitude. This explains that farmers with low education rely on their experience
and learn lessons from past problems with waste (32 =6.165; p =0.013). Demirtas
(2017) found a statistically significant relationship between farming experience and
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olive grove size in his study on olive farmers’ participation in agricultural extension
programs (p < 0.001). Bagheri et al. (2016) and Abdollahzadeh et al. (2015) confirmed
the effect of the experience variable on the adoption of IPM.

Experience acts like education; more experience positively impacts farmers’
behavior (Arunrat et al., 2017; Taqipour et al., 2015). It promotes constructive behavior
in situations where the participant has a low level of education. Our research found that
farmers with a low level of education but experience of 16 years or more have a positive
intention to develop waste facilities.

Family size (¥®=5.893, p=0.015) and the number of paid farm employees
(x> =4.209, p=0.004) are statistically significantly related to SN. In a sense, the
number of family members is inversely correlated with hiring paid labor on the farm. A
larger family means more workers and less work pressure, especially for smaller farms.
Family members feel much more social pressure to help around the farm. Farms
typically hire paid labor when family labor cannot keep up with the workload or
professional services are needed. Thus, the community pressures large farms to hire the
necessary workers. In He et al.’s (2015) study of farmers’ willingness to reuse
agricultural waste, family labor was significant at the 1% statistical level in the
proposed two models.

Farm ownership significantly impacts on-farm waste management (2 = 3.967,
p < 0.001). Farmers who are owners can pass on their farms to the next generations.
Therefore, they are more likely to strive to protect the land by improving facilities that
can help maintain waste management productivity (Arunrat et al., 2017).

Farm (cattle) size has a statistically significant effect (2 = 7.001, p =0.021) on
farmer attitudes. Larger farms (B =0.23, p <0.001) were more likely to have a
positive attitude toward improving their waste facilities than smaller farms (B = 0.385,
p <0.001). It is undeniable that large farms produce and must deal with a large
amount of waste, so this result is consistent with previous research. Larger farms are
more concerned about the adverse effects of manure accumulation. (Battel, 2006).
Farmers have a more positive attitude toward utilizing waste more effectively —
investment size discourages small farmers due to resource constraints. (Martinez-
Garcia et al., 2013). The study also showed that cattle size and farm ownership had a
statistically significant and positive effect on farmers’ attitudes toward improving
waste management facilities. However, there was no effect on PBC and SN. Larger
livestock owners have more positive attitudes because livestock management requires
a substantial fixed investment.

Income from livestock (¥®=4.769, p=0.029) and other sources (x*=4.919,
p = 0.027) has shown a statistically significant effect on attitude. Farmers with higher
farm income (B = 0.443, p <0.001) but no off-farm income (B = 0.376, p < 0.001) have
more positive and significant attitudes toward improving waste management facilities.
Gross farming and non-farm income showed a positive and significant relationship
between the factors affecting farmers’ satisfaction with agricultural publishing services
(Elias et al., 2015). Average monthly household income significantly influenced
farmers’ attitudes toward compost production in the Wadi al-Far’a Watershed in
Palestine (Al-Madbouh et al., 2019).

Livestock farmers who derive higher income solely from livestock had more positive
attitudes toward improving waste storage facilities. High livestock income gives farmers
more security against the pressure to achieve short-term results (Jiang et al., 2018).
They will focus on investments that produce long-term results regarding their
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immediate environment and environmental sustainability. Non-farm income may
include an annuity, real estate, or a land lease. Farmers may also engage in off-
farm/part-time activities. An additional source of income can alleviate farmers’
concerns and give them more security to invest in waste storage facilities. However,
farmers who draw their salary elsewhere may be less willing to improve their waste
facilities (Martinez-Garcia et al., 2013). Waste disposal is a labor-intensive activity.
Participation in the off-farm position means farmers spend less time on their farms
(Lapple, 2012).

In summary, farmers’ attitudes in large areas were lower than average in education,
relied solely on farm income significantly, and positively influenced the intention to
improve farm waste facilities. Higher-educated farmers had larger families and
employed more paid labor; on the other hand, subjective norms were the significant
determinants. Consequently, these findings can be used to validate the fourth research
question (H4).

Conclusions

The present study sought to predict farmers’ intention to improve on-farm waste
storage and disposal by applying TPB to promote environmental sustainability in the
Turkish context. The study also aimed to consider the contribution of different farmer
and farm characteristics to predicting intention in the sample studied. The results of the
analysis of SEM proved the effectiveness of using the TPB model to explain farmers’
intentions to engage in environmental sustainability practices in the context of Turkey, a
country with a developing agriculture-based industry. The results also confirmed the
viability of the proposed TPB model to predict farmers’ intentions. It can be concluded
that attitude strongly indicates farmers’ intentions in Turkey to engage in on-farm waste
management practices. However, it should be noted that SN and PBC equally influence
intention and, thus, behavior. In rural areas, there is still a close interaction between the
two sectors.

This research was conducted in Turkey; however, the results of this study will
provide valuable insights to other researchers. Turkish livestock farmers are comparable
in size and ownership to other farmers worldwide, especially in developing countries,
and face similar economic and political problems.

Based on the findings, the following recommendations were made. Turkey has no
specific legislation for agricultural waste. Agricultural waste must be regulated and
monitored by law by the Ministry of Agriculture (MoA).

Due to the rapid expansion of the cities into the countryside and the many villages
that remained within the new municipal boundaries, the municipalities began to
participate in agriculture actively. They began to provide various subsidies to farmers
and assist them in the disposal of agricultural waste. Municipalities should also provide
low-cost materials for constructing, rehabilitating, and expanding waste storage and
disposal facilities. They should provide free advisory services during the design and
construction, simplify licensing procedures, and even provide non-recourse or low-
interest loans.

Farmers receive agricultural extension services for production, sales, and technology.
However, the extension services do not cover waste-related topics. These topics should
be included in the extension services. They should provide adequate services at waste
management facilities’ planning, construction, and licensing stages. Farmers should be
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encouraged to improve their waste storage and processing facilities by obtaining non-
recourse or soft loans.

Current livestock insurance only covers the loss of livestock, and agricultural disaster
insurance only covers the loss of crops. Animal shelters, waste processing, storage, and
disposal facilities should also be included in the scope of insurance, and the state should
guarantee the investments and improvements farmers make to these facilities.

Lastly, since farmers have lower levels of education and limited financial resources
to initiate sustainable activities, policy-makers, local governments, and farmers’
organizations, including cooperatives that impact farmers’ behavior, should provide
comprehensive training programs and raise environmental awareness. Farmers should
be encouraged to participate in these courses. Mass media such as radio, television, and
digital media, as well as their institutional resources, should be used to reach the
broadest possible audience.
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