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ABSTRACT

This study sought to investigate what factors influence smallholder farmers in
Magharibi "A" District in Zanzibar to use drip irrigation technology. The study
specifically sought to examine the influence of perceived usefulness on the intention
to use drip irrigation technology, to examine the influence of perceived ease of use
on the intention to use drip irrigation technology in the study area, to pinpoint the
influence of farmer's attitude on the intention to use drip irrigation, and discover the
influence of social pressure on the intention to use drip irrigation. The study was
carried out in 18 Shehia of Magharibi “A” district, whereby 165 respondents were
simple randomly selected for the study. Data were collected from smallholder
farmers using questionnaires. Descriptive and multiple linear regression analysis
were applied to analyze the collected data. The findings reveal that, perceived
usefulness, perceived ease of use, farmer’s attitudes and social influence has positive
influence on the intention to use drip irrigation system among smallholder farmers in
the area of the study. The study concludes that perceived usefulness, perceived ease
of use, farmer’s attitudes and social influence are antecedents of intention to use drip
irrigation technology. Thus, the study recommends that more efforts be made to help
smallholder farmers perceive drip irrigation technology as useful and simple to use,
have positive attitudes toward using the technology, and take advantage of favorable
social influence regarding its use.

Keywords: Perceived Usefulness, Perceived Ease of Use, Farmer'’s Attitudes, Social

Influence, Drip Irrigation Technology.
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CHAPTER ONE

INTRODUCTION
1.1 Background to the Problem
Agriculture is an important economic sector in developing countries as it provides
livelihood support to 60-80% of the population and makes a significant contribution
to national incomes and economic growth (Hossain, Lixue, Uddin,Dan, Haisheng,&
Siping, 2017). However, in recent decade the rainfall is unreliable and insufficient in
many areas including Sub-Saharan Africa where Agriculture is largely rain-fed
(Canavari, Medici, Wongprawmas, Xhakollary, & Russo, 2021). Due to the Climate
change resilience, rainfall has become unreliable and droughts are globally becoming
common while crop production in most of the countries is inherently risky (Hossain

etal., 2017).

Availability of fresh water for agriculture has been diminishing in the world and that
the costs for water resources development have been steadily on the rise. However
demand for agricultural product is becoming high, so more water is needed to
produce food and vegetables to meet the current demand both for food consumption
as well as economic growth (AU, 2020). The unreliability of rainfall means that
there is a need to shift agricultural production from rain fed to irrigated crop

production.

Fue & Sanga, (2015), point out that drip or trickle irrigation practices are very
common and are considered the most potential and water efficient system compared
to other irrigation systems due to the global fresh water scarcity. Drip irrigation

practices seem to be the solution to address the water scarcity problem existing in



many places including Zanzibar. While the need for small-scale irrigation
development to produce enough agricultural products in response to market demand
brought by rising population and increasing consumer income is important, this has
to be accomplished amidst both physical and economic water scarcity problems
(Shakila&Vaidegi, 2019). In East Africa, agricultural sector is major social and
economic sector to improve livelihood and eradicate poverty. The performance of
the agricultural sector could rise significantly by adopting modern drip irrigation
practices (Fethi, 2016). Use of water in agriculture especially drip irrigation farming

is very important for vegetables production and to decrease risk of drought.

In Tanzania, a drip irrigation practice is mainly based in horticultural crops which
play important role in the agricultural economy. Generally, agriculture has remained
the predominant sector in Tanzania and has been instrumental in poverty reduction,
accounting for 26.7 percent of Tanzania’s GDP in 2020. According to Office of the
Chief Government Statistician Zanzibar (OCGSZ, 2017) agriculture remains an
important economic sector, both its contribution to food self-sufficiency and for
household income. It provides employment to the most of the Isle’s labour force
with 37.8% of rural population being engaged in agricultural production and about
80% of the total population drives their livelihood directly or indirectly from the

sector.

Moreover, for a long time smallholder farmers in Zanzibar have been dealing within
irrigation of paddy with low attention on vegetable production. This situation has led
to the loss of economic growth from vegetable production through micro-irrigation.

At present the Department of irrigation in Zanzibar has the responsibility to provide



education and encourage farmers on micro-irrigation practices such as drip irrigation
for horticultural crops (DOI, 2017). Drip irrigation seems to be the best option as

studies show that there are limited ground water in the Island (Rubea, 2015).

However, drip irrigation technology has been introduced in recent years in Zanzibar.
Thus, there is a need to conduct studies relating to its acceptance and performance.
Understanding the most important factors that determine the decision of farmers in
adopting water saving technologies such as drip irrigation helps to realize
sustainability in water management in agriculture. Studies in other countries reveal
that, acceptance of new technology is affected by different factors including
performance expectancy, social influence, facilitating conditions (Nejadrezaei,
Allahyari, Sadeghzadeh, Michailidis, and Bilali, 2018), perceived ease of use,
perceived usefulness, attitudes, and purchase intention (Ma, Gam, &Banning, 2017)
and extension services, social capital (Wang, Bjornlund, Klein, Zhang, & Zhang,

2016) to mention a few.

However, since acceptance of technology differs from one location to another and
from technology to technology, this study is proposing that perceived usefulness,
perceived ease of use, attitude of farmers towards drip irrigation and the social
influence affects the decision of farmers in Zanzibar to adopt drip irrigation. In
examining whether these factors affects acceptance of drip irrigation or not, the
Technology Acceptance Model (TAM) was be applied. The TAM is known to be the
better model to determine whether the user will be able to accept the new
technologies and nicely capture the user’s aptitude to deal with technology and

assists managers and other decision-makers to measure the success of the



introduction of technology.

1.2 The Statement of the Problem

Water scarcity and sustainable water management is one of the major concern that
human kind is facing (Wheeler, Bark, Loch & Connor, 2015). Water scarcity is
distressing about four billion people in the world and water insufficiencies are
becoming one of the major socio-environmental problems globally (De Angelis,
Metulini, Bove, Riccaboni, 2017; Hoekstra & Mekonnen, 2016). Climate change,
population growth, desertification and urbanization are exacerbating water scarcity
issues especially in arid and semi-arid regions (Pronti, Auci, Di Paola &Mazzanti,
2019). One of the major strategies to overcome this situation is through irrigation

system when farmers are engaged in the agricultural undertakings.

In this setting, innovations and water saving technologies can greatly support the
reduction of the impacts of agricultural activities on water resources. One of the
major questions for realizing sustainability in water management in agriculture is to
understand the most important factors that determine the decision of farmers in
adopting water saving technologies such as drip irrigation in their irrigation schemes.
Thus, this study focuses on finding the major determinants of farmers’ adoption of
drip irrigation in Magharibi “A” district of Zanzibar. To the best understanding of
the author, the factors affecting adoption of drip irrigation in the study area are not

well known. Hence, this study aimed at filling this gap.

1.3 Objectives of the Study
1.3.1 General Objectives

To determine the factors affecting the adoption of drip irrigation technology among



smallholder farmers at Magharibi “A” District.

1.3.2 Specific Objectives

i. To determine the effect of perceived usefulness on the intention to adopt drip
irrigation technology.

ii. To determine the effect of perceived ease of use on the intention to use drip
irrigation technology in the study area.

iii. To determine the influence of farmer’s attitude on the intention to use drip
irrigation.

iv. To determine the effect of social pressure on the intention to adopt drip

irrigation

1.4 Significance of the Study

The findings of this study are potential for updating the strategies in the Agricultural
sector policy of 2002 and Zanzibar Food security and Nutrition policy of 2008. They
are also beneficial for decision and policy makers of the Ministry of Agriculture for
planning and intervention strategies on using modern technology to improve
horticultural crop production, smallholder farmer’s income, standard of living,
nutrition and poverty alleviation at household and national level. Hence, practical
contributions of this study are on food security sustainability and environmentally
friendly practices. By implementing sustainable agriculture methods, the long-term
health of ecosystems is preserved, ensuring that future generations can meet their
food needs. Furthermore, climate change poses significant challenges to food
security, therefore this study’s contributions focuses on developing climate-resilient

agricultural practices, crop varieties and water management strategies to mitigate the



impact of climate-related disruptions on food production.

1.5 Organization of the Study

The next section comprises of chapter two which presents the definition of key
terms, theoretical and empirical literature review. The methodology of this study is
presented in chapter three research methodologies. Among others the methodology
chapter describes the research approach, research design, study area, study
population, sampling procedures, sample size, data collection methods, pilot study,
data analysis procedure, reliability and validity as well as ethical consideration.
Thereafter chapter four which discusses the findings of the study is also presented. In
addition, the discussion of the findings has been presented in chapter five and the

conclusion and recommendations are described in chapter six.



CHAPTER TWO
LITERATURE REVIEW
2.1 Overview
This chapter presents the definition of key terms, overview of reviewed literatures
including the theoretical literature review and empirical literature. It also presents the

conceptual framework, the research gap and definition of the key terms.

2.2 Definition of the Keyterms

2.2.1 Drip Irrigation

Drip irrigation is a modern technology of crop irrigation that involves a controlled
delivery of water to plants through system of pipe, valves, tubing and emitters. The
water is delivered from a source directly to the root zone of individual plant to the

surface of the soil (Gorain, Singh, Kumar, Venkatesh, &Jha, 2018).

2.2.2 Horticultural Production

Horticultural production is the science and art of the development to acquire
sustainable production, marketing and use of high value, intensively cultivated food
and ornamental plants including fruits and vegetable (Kasso&Bekele, 2016).
Horticultural production is mainly produces a variety of fruits, leafy vegetables,
roots and tubers in the society for the purpose of household consumption, marketing

and income generation for small holder farmers.

2.2.3 Perceived Ease of Use
Perceived ease of use is defined as the degree to which a person feels and perceives

using a particular system free of effort (Lanlan, Ahmi & Popoola, 2019). Perceived



ease of use represents the extent to which users believe that using the technology
will be effortless and easy to understand (Davis 1989). A technology that is
perceived as easy to use is more likely to be adopted, as users will feel more

confident in their ability to use it effectively.

2.2.4 Perceived Usefulness

is defined as the subjective perception of smallholder farmers where they believe
that using certain technology can improve the performance of their farming (Ohk,
Park, & Hong, 2015). This variable refers to the degree to which an individual
believes that using a specific technology or system will enhance their job
performance, improve efficiency. Perceived usefulness is a crucial determinant of
technology adoption because users are more likely to adopt a technology they

perceive as useful.

2.2.5 Farmers Attitude

Attitude is defined as psychological farmers construct or a mental and emotional
entity that characterizes a person, place, thing or event which in turn influences the
farmers thought and action (Das, Islam & Billah, 2019). Farmer’s attitude to use is
the user's intention or willingness to adopt and use the technology. It serves as a
direct predictor of actual technology adoption. If farmers have a positive intention to
use the technology based on their perceptions of usefulness and ease of use, they are

more likely to adopt it.

2.2.6 Social Pressure

Social pressure is defined as intentional and unintentional effort to change other



persons believes attitudes. It takes a wide variety of forms including obedience,

conformity, persuasion, social loafing and peer pressure (Wu, Huang & Shyu, 2021).

2.3 Theoretical Literature Review
This section covers the review of Technology Acceptance Model (TAM) which was

used by this study.

2.3.1 Technology Acceptance Model

The Technology Acceptance Model (TAM was developed by Davis in 1989 and has
become one of the extensively used models in researching acceptance of technology
because it is simpler and easier to implement (Latipa, Omara, Jinga & Shahromb,
2017). Davis stipulated that perceived usefulness (PU), perceived ease of use (PEU),
attitude towards use, intention to use and behavioral intention to use impacts the
adoption of the technology (Gotifridi & Magali,2021). TAM model has been
expanded by a number of researchers to include other variables such as demographic
variables (Omol, Abeka & Wauyo, 2017; Akinyemi & Mushunje, 2020), social
pressure, community trust and culture (Wamuyu, 2014), education (To & Trinh,
2021; Burke, Goldman, et al., 2016), consumers’ awareness (Sudhir, Pandey &

Tewari, 2012; Abdinoor & Mbamba 2017), preference (Kumar & Seri, 2014).

However, this study proposed that perceived usefulness (PU), perceived ease of use
(PEU), attitude towards use and social influence are likely to influence the adoption
of drip irrigation technology in Magharibi “A” District of Zanzibar. It was believed
that if the farmers perceive that using drip irrigation system is useful and will

enhance smallholder’s productivity, and then farmers would adopt the technology.
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On the one hand, if smallholder farmers perceive the ease of use of drip irrigation
then they would be ready to use it. In the same vein, attitude towards use of drip
irrigation and social pressure exerted from other individuals will arouse the intention
to use the drip irrigation. The TAM model was relevant to this study because is

simpler and easy to implement.

According to Nejadrezaei, Allahyari, Sadeghzadeh, Michailidis and Bilali (2018)
TAM helps to determine whether the user will be able to accept the new
technologies and user’s aptitude to deal with it and assists managers and other
decision-makers to measure the success of the introduction of technology to the
organization, and motivate users to accept the systems. Thus, the TAM was used to
enhance the understanding of the acceptance and use of drip irrigation system in

Magharibi “A” District of Zanzibar.

2.4 Empirical Literature Review
This section presents the empirical findings regarding factors influencing the

adoption of technology.

2.4.1 Relationship between Perceived Usefulness and Technology Acceptance

A number of studies have examined the influence of perceived usefulness on
technology acceptance. Studies by Francisco and Juan (2015) found that perceived
usefulness has direct effect on technology users. Cheng and Huang (2013) also
revealed that perceived usefulness allied with mobile ticketing services has a positive
and direct influence on technology usage behavior. Similarly, Hamida, Razak,

Bakar and Abdullah (2015) studied the influence of perceived usefulness on
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continuance intention to use technology specifically the e-government in Malaysia.
The study used a total of 543 government servants teaching public schools and
analyzed data using multiple regression analysis. The findings from this study
indicate that perceived usefulness positively influences continuance intention to use

e-government.

The study by Uwizeyimana (2018) found that majority of the farmers use drip
irrigation technology to increase the food production during their farming. This
technology improves soil nutrition through incorporation of soil which had a
significant impact on resources saving, cost of cultivation, yield of crops and farm
profitability. Based on the above literature, the more useful is the technology in this
case drips irrigation to people, the more the technology is accepted. Thus, it is
hypothesized that:

H1: Perceived usefulness has positive and significant influence on intention to use

drip irrigation.

2.4.2 Relationship between Perceived Ease of use and Technology Acceptance

Hamida, Razak, Bakar and Abdullah (2015) studied the influence of perceived ease
of use on continuance intention to use technology specifically the e-government in
Malaysia. The study used a total of 543 government servants teaching public schools
and analyzed data using multiple regression analysis. The findings from this study
indicate that perceived ease of use positively influences continuance intention to use
e-government. Based on all of the above, the easier it is for people to use drip

irrigation, the greater their acceptance on this technology.



12

Ohk, et al., (2015) found that perceived ease of use significantly influence the high
level of use of Computerized Accounting System(CAS) by accountant in Micro and
Small Enterprises(MSEs) in Xian and Shaan Xi China. The study concluded that
there is positive relationship between perceived use of use and the use of CAS by
accountant. Therefore, this study hypothesized that: H,: Perceived ease of use had

positive and significant influence on intention to use drip irrigation.

2.4.3 Relationship between Attitude and Technology Acceptance

Hussain (2017) investigated the attitude of university student about the use of E-
learning based on the technology acceptance model. The result of this study indicates
that there is positive relationship of university students intention to use E-learning
with three antecedents namely attitude, perceived usefulness and perceived ease of
use. The finding of the study indicated that attitude was a significant predictor
toward student’s intention to use E-learning. As a result, it is seen that student
attitude plays an important role in contributing to the intention to use E-learning

system.

A case study of drip irrigation done in Tamil Nadu, India by Kaarthikey & Suresh
(2019) found that majority of the famers have positive attitude and willing to use
modern drip irrigation system because it helps for the maximum use of available
water, reduces evaporation of water compared to other type of irrigation, reduces
labour cost and use of fertilizer as the fertilizers are directly sent through the pipes to
the roots instead of throwing in the land. Thus, this study hypothesizes that: H3:
Attitudes towards use has positive and significant influence on intention to use drip

irrigation. In turn, behavioral intention to use significantly impacts the actual system
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use or technology adoption. The model assumes that users rationally evaluate the
potential benefits (usefulness) and the perceived effort required (ease of use) before
deciding whether to adopt the technology. The user's intention to adopt the
technology is considered a key predictor of their actual technology adoption

behavior.

2.4.4 The Influence of Social Influence on the Intention to use Drip Irrigation

Mike (2018) in his study of social economic and administrative factors influencing
adoption of irrigation technology in Tharaka Nithi county Kenya found that age,
gender, size of the land cultivated, years of residence and education level did not
have significant relationship with decision to adopt or not to adopt irrigation
technology implying that they overall did not influence adoption decision. On other
hand the study illustrated that membership to farmers group, information access,
land tenure and external support had a significant relationship, implying that they
really affected farmer’s decision to adopt or not to adopt drip irrigation technology.
This means that smallholder farmers can be influenced to adopt drip irrigation

technology through social groups, farmers group and media access.

In Gansu Province, China the study on relationship of social influence and intention
to use drip irrigation technology showed that the external social influence has a
significant negative impact on adapting modern irrigation technology (MIT) by rural
farmers (Tan, Rahman, Qiaa, Hussain & Magzhan, 2021). At the same time the
study found that economic vulnerability (EV) of the farmers plays an intermediary
effect in increasing the impact of external irrigation on the adaptation of MIT. The

risk-taking network has a moderate effect on the relationship between external
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shocks, affecting farmers to adopt MIT, while external shocks also increase EV

which affects farmers’ adopting MIT (Wu, et al., 2021).

Haji, et al., (2021) revealed that the variables attitude of social groups have
significant positive influence on behavioral intention towards accepting drip
irrigation technology. The significant effect of attitude towards social groups on
explaining farmers' intention towards acceptance of drip irrigation technologies
implies that they reinforcing farmers' to increase the likelihood of activating their
behavioral intention to use these new drip irrigation methods. Thus, the current study
hypotheses that, H4: Social influence has positive and significant influence on

intention to use drip irrigation.

2.5 Research Gap

Research gap is a question or a problem that has not been answered by any of the
existing studies or research within the field (Wolf, 2019). Sometimes, a research gap
exists when there is a concept or new idea that has not been studied at all. Enormous
research has been undertaken in regard to issues on factors affecting adoption of drip
irrigation system but little has been dedicated to assess the influence of perceived
usefulness, ease of use, attitude and social influence on the intention to adopt the
drip irrigation technology. Therefore this study aimed at filling this research gap by
adopting a quantitative research approach to examine the influence of perceived
usefulness, ease of use, attitude and social influence to use drip irrigation technology

particularly in developing countries like Tanzania.

On the other hand, majority of studies regarding technology acceptance have

considered perceived usefulness and perceived ease of use as major factors affecting
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the intention to adopt technology. Different from many other studies, this study will
also add the attitude towards use and social influence to ascertain how these
variables influence the intention to use technology particularly drip irrigation and
add knowledge to the agrarian and environmental literature. Moreover, the reviewed
literature indicates that, majority of studies regarding technology adoption have
concentrated studying the farmer’s adoption in the developed countries leaving the
developing countries such as Tanzania under-searched. Thus, this study was an

attempt to fill this contextual gap.

2.6 Conceptual Framework
Figure 2.1 explains the relationship between the variables. It proposes that perceived
usefulness, perceived ease of use, farmer’s attitudes and social influence influences

the intention of farmers to use drip irrigation.

Perceived usefulness

Perceived ease of use

— > Intention to use drip

irrigation
Attitude towards use /

Social pressure

Figure 2.1: Conceptual Framework Diagram
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Overview
This chapter explains the methodology to be used in this study including research
design, study area, research hypotheses, study population, sampling techniques and
sample size, data collecting methods and procedures, reliability and validity issues,

data analysis and processing and ethical considerations.

3.2 Research Approach

This study used a deductive research approach. The researcher formulated
hypothesis based on existing theories or prior knowledge and then collected data to
either support or refute the hypothesis. Using a deductive approach enabled the
researcher to explore the known phenomena, and explain the relationship between
the different variable and concepts, as well as to generalize the findings to the greater
extent. The researcher used a deductive approach due to its usefulness for testing and
refining existing theories and generating empirical evidence to support or challenge
them. The deductive research approach was particularly useful because the
researchers aim to confirm or disconfirm existing theories, test specific hypotheses
and contribute to the body of knowledge in a systematic and objective manner. It
provided a structured and logical framework to generate valuable insights and

advance the understanding of various phenomena.

3.3 Research Design
Research design is the procedure for collecting; analyzing, interpreting and reporting

of data in research studies (Lelissa, 2018). This study used an explanatory research
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design in a cross- sectional survey. This was a blueprint or framework that guided
the entire research process, from the formulation of hypotheses to the data collection,

analysis, and interpretation of results.

3.4 Area of the Study

The location of the study was Magharibi “A” District of Zanzibar previously known
as Magharibi District of Unguja. The District was purposively selected because of
having a high concentration (93.9%) of households growing crops and keeping
livestock as major economic activities and its good area for production of

horticultural crops.

3.5 Survey Population

According to Best(2010), a population is defined as any group of individuals who
have one or more characteristics in common that are of interest to the researcher.
According to the population and household (census, 2012), Magharibi “A” District
occupied with total population of 163,740.Most of the population live in 16 villages
or called Shehia all around the District. The target population of this study is the
farmers growing horticultural crops located in the sixteen purposely selected Shehia
of Magharibi “A” District of Zanzibar which are Kihinani, Kibweni, SharifuMsa,
MtoniKidatu, Bumbwisudi, Mbuzini, Kizimbani, Dole, Kianga, Mwakaje,
Mfenesini, Kama, Chuini, Mtoni and Mwera. The Shehia are selecteddue to their

potential for agriculture particularly horticultural activities.

3.6 Sampling Design and Procedures

The study used simple random sampling technique to enable each participant to have
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an equal chance of being chosen. Since studying the entire population is either
impossible or impractical, so the researcher decided to use simple random sampling
procedures to gather data from a representative portion of the population. The
selected sample ideally reflected the characteristics of the larger population, allowing

researchers to draw accurate and meaningful conclusions.

3.7 Sample Size
This quantitative study used Yamane (1967) formula to obtain sample size. The

formula is as follow:

n=N/ (1+Ne?)

Here:

n=Sample size,

N = population

e = error tolerance or point of confidence (e = level of precision (0.05)
1 = Unit (constant)

Therefore: n =280/1+280(0.05) 2

n =164.7 = 165 (Rounded up).

In this study the sampling frame was 280 smallholder farmers who are vegetable

growers in Magharibi “A”,(District Annual Agricultural Report, 2020).

3.8 Variables and Measurement Procedures
This study comprised of independent variables (IVs) including perceived usefulness,
ease of use, farmer’s attitude and social influence and the dependent variable (DV)

namely intention to use drip irrigation technology. The scale items from previous
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studies were used to measure the IVs and the DV as indicated in Table 3.1.

However, the scale items were modified to suit the current study.

Table 3.1.1: Variables and Measurements

S/N | Variable to be Number of Source
measured scale items
1 Perceived usefulness 6 Moakofhi, Phiri, Leteane &

Bangomwa(2019), Rigopoulos, Psarras &
Askounis (2008)

2 Perceived ease of 7 Moakofhi, Phiri, Leteane & Bangomwa
use (2019), Rigopoulos, Psarras & Askounis
(2008)
3 Attitudes towards 7 Moakofhi, Phiri, Leteane & Bangomwa
use (2019)
4 Social influence 6 LamasLoizid, Nacke, Petrie, Winckler &

Zaphiris (2019), Sanchez-Alzate, A. &
Sanchez-Torres (2017)

5 Intention to use drip 5 Valizadeh, Rezaei-Moghaddam & Hayati
irrigation (2020)

Source: Field Data, (2022)

3.9 Methods of Data Collection
This study used questionnaires to collect data. The questions was Likert like scale
with responses ranging from 1 = strongly disagree to 5 = strongly agree. The

researcher administered the questionnaire.

3.10 Reliability and Validity

3.10.1 Reliability

Valizadeh, Rezaei-Moghaddam, &Hayati (2020) defined reliability as the degree to
which research method produces stable and consistent results.In order to maintain
study reliability the study will use Cronbach’s Coefficient Alpha. Cronbach’s alpha
is a measure of internal consistency, that is, how closely related a set of items are as
a group as it is considered to be a measure of scale reliability. The recommended cut

off point value is 0.7 and above (Hair, Celsi, Money, Samoul& Page, 2016).
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3.10.2 Validity of Data

Validity refers to how accurately a method measures what it is intended to measure.
If research has high validity that means it produces results that correspond to real
properties, characteristics, and variations in the physical or social world. In order to
maintain validity of this study, questionnaire was shared with various researchers for
advice and corrections hence maintain the consistence of questionnaires and at lastly

was pre-tested accordingly prior to actual data collection exercise.

3.11 Data Processing and Analysis

3.11.1 Data Processing

Linearity for not curvilinear relationship between independent variables and
dependent variable was tested by scatter plots and normality distribution was
checked by Q-Q plot. Multicolinearity was tested by the application of correlation
coefficients and or Variable Inflation Factor (VIF). Autocorrelation was checked by
using scatter plots and tested with Durbin-Watson test. Homoscedasticity was tested

by scatter plot. In this study outliers was detected by case wise diagnostic.

3.11.2 Data Analysis

The data was analyzed using the statistical package for social sciences (SPSS)
software version 22 where descriptive and inferential analysis was done. Multiple
regression analysis was used for inferential data analysis.

Multiple linear regressions model was used was:

Y = a+b1X; + bXo+ bsXs + byXy +£

Whereby:

X1, Xy, X3 and X, are four independent variables (Perceived usefulness,
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Perceived ease of use, farmer’s attitude and social influence)
X1= Perceived usefulness

Xo= Perceived ease of use

Xs= Farmer’s attitude

X4= Social influence

Y = Dependent variable (Intention to use drip irrigation)
a =Constant

b;= Regression coefficient of variable X;

b, = Regression coefficient of variable X,

bs= Regression coefficient of variable X3

bs= Regression coefficient of variable X4

£ =error term

3.12 Ethical Consideration

Research ethics was strictly observed and planned in conducting the study. The
researcher sought a research clearance letter from the directorate of postgraduate
studies of The Open University of Tanzania. Thereafter, the researcher sent the letter
to Magharibi “A” District of Zanzibar to also get the permission to collect data from
the study area. Issues of confidentiality and anonymity were part of this study.
Anonymity was observed and the researcher sought their consent and participants

were free to leave at any stage of data collection.
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CHAPTER FOUR
FINDINGS
4.1 Introduction
This chapter presents the findings of the study. It includes the demographic
characteristics of the respondents and findings of the four specific research

objectives.

4.2 Demographic Information of the Respondents

Dealing with demographic information of the respondents is very important because
it enable the researcher to get detailed information about respondent’s demographic
profile. In demographic information the researcher set personal characteristics of the
respondents such as age, gender, marital status, and experience in using drip

irrigation, education level, extension service and access to finance.

4.2.1 Age of the Respondents

Age distribution of the respondents was used as an important aspect in analyzing
which age group mostly available in vegetable growing. The respondent age
distribution reveal that 20-30 years were 51(30.9%), 31-40 years 34(20.6%), 41 —
50years 28(17.6%) and above 51 years were 52(31.5%). This findings suggest that
majority of the horticultural growers were above 51years of age. Isaac (2020)found
that older farmers were conspicuously present and contributed during the farming
activities and also insisted that older farmers with long years of experience adopted
innovation better than the younger one. According to Girma (2017) young farmers
are less likely to use drip irrigation practices continuously. Figure 4.1 shows the age

distribution of the respondents.
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| 20-30 years

W 31-40 years

m 41-50 years
Above 51 years

M Total

Figure 4.1: Age Distribution of the Study Respondents

Source: Field Data, 2022

4.2.2 Gender of Respondent

Figure 4.2 shows the distribution of gender of the study respondents.

Female

Total

Figure 4.2: Gender of the Study Respondents

Source: Field Data, (2022).
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The study conducted also involved both male and female smallholder farmers in
order to find out their composition of the respondents in regard to their gender. The
result indicated that majority of the respondents 96(58.2%) were females while the
males were 69(41.8%). This means both males and females are involved in

horticultural farming though majority are females.

4.2.3 Marital Status of the Study Respondents

Results from Figure 4.3 show that out 165 respondents, 70 (42.4%) were married,
while 79(47.9 %) were single, 11(6.7%) were widowed and the remaining 5(3%)
were separated. These results suggest that most of vegetable growers were either

separated or divorced.

120

100 —100—

80

60

47.9
40 421

20

6.7
0 3

Maried Single Widow Separated Total

Figure 4.3: Marital Status of the Study Respondents

Source: Field Data 2022

4.2.4 Experience in using Drip Irrigation
Regarding to working experience the study showed that majority 102(61.8%) have

an experience of less than five years in using drip irrigation followed by 56(33.9%)
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who have 5-10 years of experience. Those who have 10-20years were 6(3.6%) while
those who have 21-30 years were only one. This indicates that majority have less

experience in using drip irrigation. The bar chart shows the experience of using drip

irrigation.

Total B
21-30years 0{%%

11-20years 3:6%

5-10years

Less than Syears

T T T T

0 50 100 150 200

Figure 4.4: Experience of using Drip Irrigation

Source: Field Data (2022).

4.25 Level of Education

Primary
Secondar
¥ Certificate Diploma

Degree

Master

Figure 4.5: Level of education of the Respondents

Source: Field Data (2022).
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Figure 4.5 indicates that the majority 55(33.3%) of respondents had primary level
education followed by 34(20.6%) who have secondary education. The least
proportion 2(1.2%) headmaster degree. This means that the majority of smallholder

farmers had low level of education.

4.2.6 Extension Service

Pertaining to the extension service among smallholder farmers, the result indicated
that majority of research participants 129 (78.2%) did not receive the extension
service required for the proper utilization of modern drip irrigation system while
only minor proportion 36 (21.8%) received extension services. This finding implies

that extension services are not sufficient. The Figure 4.6 summarizes the findings.

M Yes
H No

M Total

Figure 4.5: Extension Service for Drip Irrigation

Source: Field Data (2022).

4.2.7 Access to Finance
Figure 4.7 shows access to finance by smallholder farmers. It reveals that majority of

respondents 132(80.0%) do not receive any financial assistance from any source of
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finance while only 33(20.0%) received financial assistance. This indicates that

access to finance is very limited among the smallholder farmers.

M Yes
= No

¥ Total

Figure 4.7: Access to Finance

Source: Field Data (2022).

4.2.8 Respondent’s Responses on Studied Variables

4.2.8.1 Influence of Perceived Usefulness

The influence of perceived usefulness is the degree which a smallholder farmer
believes that using particular information about drip irrigation system would enhance
his/her farming performance. It is also believed that a system high in perceived
usefulness is the one that a user believes that it has a positive usage to performance
relation. In this study the variable perceived usefulness is related to various question
to see whether it influence the farmer to use the modern drip irrigation technology or

not.

The question on whether using drip irrigation would enable smallholder farmer to
accomplish task more quickly was asked to all study respondents. Majority 61.8%

strong agreed that using modern drip irrigation is very useful and would enable them
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to accomplish farming tasks more quickly compared t037.0% who agreed that it is
useful. Only 1.2% who disagreed. This means that most of the respondents perceived
that using modern drip irrigation system is very useful for farming. The question of
whether using drip irrigation would improve productivity was very important in the
study. Most 63.0% of the respondents strongly agreed that it enhance productivity
and the remaining proportion 37.0% who agreed. In generally, the findings showed
that all study respondents perceived that drip irrigation is useful and improve

productivity.

The analysis on using drip irrigation whether would improve farmers performance
was included in the study. The result showed that majority 66.1% strong agreed
while the remaining 33.9% agreed. This indicated that using drip irrigation always
improve their performance in farming. The study also examined drip irrigation is
useful on their job hence showed that 63.6% strong agreed while the remaining
36.4% agreed. This means that most of the respondents believe that using modern
drip irrigation is useful their job. Moreover, 66.7% of the study respondents strongly
agreed while 33.3% agreed that using drip irrigation would make it easier in doing
their job. So it indicated that modern drip irrigation is easier technology during the

implementation of the farming.

At last the study considered the use of drip irrigation as whether it enhances the
effectiveness and efficiency of smallholder farmers during their farming. The result
show that majority 63.0% of respondents strong agreed followed by 36.4% agreed
and the remaining proportion 6% who remain not sure. Therefore this means that

nearly all respondents believe that using modern drip irrigation enhance the
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effectiveness and efficiency in farming. These findings are illustrated in the below

Table 4.1.

Table 4.1: Influence of perceived usefulness (N=165)

Variables Strongly | Disagree | Not Agree Strongly
Disagree Sure Agree
F % F| % |[F|% | F| % F %

Using drip irrigation 2 1.2 61| 37.0| 108 | 61.8

enable to accomplish task

more quickly

Using drip irrigation 61| 37.0 | 104 | 63.0

improve productivity

Using drip irrigation 56 | 33.9 | 109 | 66.1

improve performance

| would find the drip 60 | 36.4 | 105 | 63.6

irrigation useful in my job

Using drip irrigation 55| 33.3 | 110 | 66.7

would make easier to do

my job

Using drip irrigation 116 |60]|364|104 |63.0

enhance my effectiveness

and efficiency on my job

Source: Field Data, (2022).

4.2.8.1 Measure of Perceived ease of Use

The study aimed in identifying different measures of perceived ease of use and to see
how it influences the use of modern drip irrigation among smallholder farmers. The
descriptive statistic of the findings of the variable learning to operate drip irrigation
is ease for the farmers revealed that 58.8% strong agreed, 40.0% agreed followed by
1.2% they said were not sure. This implies that the greater percentage agreed that to
operate drip irrigation system would be ease for them. Also the researcher asks the
respondents if they would find it easy to get the system to do what they want to do.
The answers from the respondents showed that majority 55.8% strong agreed, 43.6%
agreed while the remaining 0.6% was not sure whether it would be ease to get the

system to do what they want to do. Generally, it implies that most of the respondents
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agreed that it would be ease to get the system to do they want to do to their farming.
On issue of interaction with drip irrigation system, they saw that majority 55.8%
strong agreed, 43.6% agreed while the rest 0.6% were not sure. This gives a clear
picture that farmer’s interaction with drip irrigation system is clear and
understandable. Study respondents were asked whether drip irrigation system is

flexible to interact or not.

Table 4.2: Measure of Perceived ease of Use

Variables Strongly | Disagree Not Agree | Strongly
Disagree Sure Agree
F|l % |F| % |F| % |F| % | F| %

Learning to operate drip 2 |12 |66|40.0|97|58.8

irrigation would be easy

for me

| would find it easy to 1 |06 |72|43.6|92 558

get the system to do

what | want it to do

My interaction with drip 1 106 |72]43.6|92 5538

irrigation system would

be clear and

understandable

I would find drip 1 (06 |71|43.0|93|56.4

irrigation to be flexible
to interact with

It would be easy for me 1 106 |72]43.6|92 5538
to became skillful at
using drip irrigation

I would find drip 73442 |92 |55.8
irrigation system easy to

use

I would find drip 28 | 17.0 |93 |56.4 |26|154|8 (48 |10|6.1

irrigation easy to install

Source: Field Data, (2022)

Finding from the Table 4.2 shows that many 56.4% were strong agreed, 43.0%
agreed while 0.6% was not sure. This implies that drip irrigation system is among

the small holder farmers. In gaining skills on using drip irrigation system, the study
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found that most 55.8% strong agreed, 43.6% agreed while the rest 0.6% were not
sure. This signifies that acquiring skills is easy among smallholder farmers. When
smallholder farmers were asked to rank whether drip irrigation system is easy to use
in their farming 55.8% ranked strong agree while 44.2%.The result from respondents
showed that most of them believed the drip irrigation system is easy to use during
their farming. In order to determine the installation the drip irrigation system how
easy to install drip irrigation system, the study found that majority 56.4% said that

installation of the drip irrigation is not easy while the remaining 6.1% agreed.

4.2.8.3 Measures of Social Influences

Social influence involves an intentional effort to change one persons believe
attitudes and behavior. In this study the researcher wish to measure how social
influence enhance the use of drip irrigation system among the smallholder farmers.
On achieving this respondents were asked to rank whether friends would motivate
farmers to use drip irrigation system. Referring to the table below majority 49.7% of
the respondent ranked strong agrees that friends would motivate them to use drip
irrigation system, 48.5% agree, 1.2% not sure while 0.6% disagree. The question of
whether individuals whom a farmer regard important would support them use drip

irrigation was posed to all study respondents.

The analysis showed that 55.8% strongly agreed that individual whom they regard
important would support them to drip irrigation system. Others 43.0% agreed
followed by 0.6% not sure while 0.6% disagrees. The result suggest that smallholder
farmers important individual that smallholder farmers close relatives are very

important components to influence them on using drip irrigation system. On whether
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smallholder farmers can buy drip irrigation system if commended by family
members, most 54.5% of respondents strongly agreed that they can buy the system if
they social influenced or commended by member of the family. Farmers which falls
under agree were 43.0%, 1.2% were not sure and minority 1.2% were disagreed
which indicated that buying the system is not necessarily influenced or commended
by family member. The researcher wish to understand if positive responses from

friends and family toward drip irrigation increase farmer’s motivation to use it.

Table 4.3: Measures of Social Influences

Variables Strongly | Disagree Not Agree Strongly
Disagree Sure Agree
F % F|l % |[F| % |F| % | F %

My friends would motivate 1 106 |2 |12 |80|485 |82 |49.7

me to use drip irrigation

Individuals whom | regard 1 |06 |1 |06 |71|43.0|92 |55.38

important would support me

to use drip irrigation

| would buy drip irrigation 2 |12 |2 (12 [71|43.0|90 |545

if commended by a member

of my family

Positive responses from 1 ]06 71143.0|93 | 56.4

friends and family towards

drip irrigation increase my

motivation to use it.

I am concerned with others 77 | 46.7 | 88 | 53.3

comments regarding drip

irrigation

When | see people using 75455 |90 |54.5

drip irrigation, | want to do

as well

Source: Field Data, (2022).

The findings of the study revealed that the majority 56.4% strong agree followed by
agree 43.0% and the remaining 0.6% strong disagree. This exhibit that friends and
family have positive response to motivate farmers toward the use of drip irrigation

system. Regarding other comments about drip irrigation use, most of the respondents
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53.3% strong agreed while the remaining 46.7% agreed. This show that almost all
the respondents are concerned with others people comments regarding drip irrigation
use. Majority 54.5% of the study respondents indicated by strong agrees on the likert
scale and the remaining 45.5 showed they agreed that when they farmers using drip

irrigation they want to do it as well.

4.2.8.4 Measure of Attitudes toward use of Drip Irrigation

The study wishes to measure attitudes of smallholder farmers toward the use of drip
irrigation as attitude remains an essential input in drip irrigation and for crops and
vegetable production. The table below shows that majority 57.6% strong agree while
the remaining 42.4% agreed. This means that most of the smallholder farmers when
they using drip irrigation system noticed that it is better than using rain fed farming
system. The second aspect investigated is whether farmers would like to use drip

irrigation system more frequently in their farming activities.

The result of this investigation indicated that majority 58.8% and 40.6% agreed that
they would like to use drip irrigation system more in farming activities, contrary
0.6% to those who were not sure. Also the study suggested that all respondents
believe that using drip irrigation system would improve their work in farming which
is 61.2% and 38.8%. Nearly 63.0% of the respondents strong agreed that drip
irrigation system is an effective technology for saving irrigation water while 37.0%

agreed on the matter investigated.

Generally, the finding indicated that the system is an effective technology for saving

irrigation water in farming. Considering statement of whether farming with drip
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irrigation system is exciting the result showed that majority 65.5% strong agreed
while the rest 34.5% agreed. This indicates that all respondents believed that it is

exciting to them.

Table 4.4: Measure of Attitudes toward use of Drip Irrigation

Variables Strongly | Disagree Not Agree Strongly
Disagree Sure Agree
F| % |F| % |[F| % | F| % F %
| think that using drip 70 | 42.4 | 95 57.6

irrigation system is better
than rain fed farming

I would like to use drip 106 |67|406 |97 58.8
irrigation system more in
my farming activities

| believe using drip 64 | 38.8| 101 | 61.2
irrigation system would
improve my work

| think drip irrigation system 61| 37.0 | 104 | 63.0
is an effective technology
for saving irrigation water

Farming with drip irrigation 57 1345|108 | 655
system is exciting
My attitude towards using 56 | 33.9 | 109 | 66.1

drip irrigation system make
me intend to use it
My attitude towards using 56 | 33.9 | 109 | 66.1
drip irrigation system make
me accept to use it

Source: Field Data, (2022).

The question of farmer’s attitude toward using drip irrigation system makes them
intend to use it was posed to all study respondents. The analysis of this question
indicates that majority 66.1% strong agreed while the remaining 33.9% agreed. This
shows that there is positive attitude of the farmers toward the intention of using drip
irrigation system. Finally, attitude of smallholder farmers on accepting the use of
drip irrigation system was investigated. The responds were divided into strong agree
66.1% and agree 33.9%. This means that all study respondents 100% have positive

attitude and accept the use of drip irrigation system in their farming.
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4.3 Multiple Regression Assumptions
4.3.1 Normality Assumptions
The Q-Q plot was used to test normality assumption. Figures 4.8 to 4.9 indicated that

the data were approximately normally distributed.

Normal Q-Q Plot of MEANSPEU
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Figure 4.8: Q-Q Plot for Perceived Ease of Use
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Figure 4.9: Plot for Social Influence
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The Q-Q plot is provides a visual assessment of normality. From the plots, since the
data points closely follow a straight line at a 45-degree angle from the bottom-left to
the top-right of the plot, it suggests that the data is approximately normally
distributed. Deviations from the straight line indicate departures from normality
(non-normality) which can affect the validity of the results and the interpretation of

statistical tests.

4.3.2 Assumption of Homoscedasticity

This assumption was tested using Pallant (2011) recommendation. The author
pointed out that homoscedasticity assumes identical variance of errors layout
between independent variables, that no residuals are distributed uniformly along the
line. The results indicate that the distribution of residual values is uniformly
distributed. There are no clusters and hence the Homoscedasticity assumption is

attained.

In the context of a scatter plot in linear regression, if the points are not concentrated"
refers to the dispersion or spread of data points around the regression line. With
reference to figure 4.10 to 4.13, a dependent variable (Y) and an independent
variable (X), represents the relationship between these variables. Since the points are
concentrated and closely clustered around the regression line, it suggests a stronger
relationship between the variables, and the linear regression model is likely to

provide a better fit to the data.
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Scatterplot
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Figure 4.10: Scatter Plot for Perceived Ease of Use

The scatter plot is a visual representation of the data, and the degree of concentration
or dispersion of points can provide valuable insights into the strength and nature of
the relationship between the variables being analyzed. In summary, "points not
concentrated” in a linear regression scatter plot imply greater variability and a

weaker relationship between the variables.
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Figure 4.11: Scatter Plot for Attitudes towards use of Drip Irrigation
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4.3.3 Multicollinearity Assumption

Variance Inflated Factor (VIF) and Tolerance values were applied to test presence of
multicollinearity problem. VIF values greater than 5 and Tolerance values less than
0.2 indicate the presence of multicollinearity (Hair, Celsi, Money, Samoul & Page,
2016).Table 4.1:4 reveals that there was no multicollinearity problem in the current

study as the tolerance and VIF values did not exceed the threshold values.

4.3.4 Autocorrelation Assumption

The current study used Durbin-Watson to test the autocorrelation assumption. Field
(2009) argue that Durbin-Watson value of 1.5 - 2.5 is recommended for absence of
autocorrelation problem. The Durbin-Watson statistic is a measure used in regression
analysis to detect the presence of autocorrelation in the residuals of a regression
model. The results from the study indicate that the Durbin-Watson value was 1.910
which meets the recommended cut-off point. Since 0 < DW < 2 represent positive
autocorrelation, From Table 4.6 a reading approximate to 2 indicating that the
residuals are not auto correlated with each other. This is the ideal case in linear

regression.

4.4  Reliability Test
Table 4.5 presents the results of the reliability test. It indicates the Cronbach’s
Coefficient Alpha values ranged from 0.768 to 0.930.

Table 4.5: Reliability Test

Variable tested No of the items used Cronbach's Alpha
Perceived Usefulness 6 .930
Perceived ease of use 6 . 846
Measures of social influence 6 .864
Attitudes towards use of drip irrigation 7 .876
Intention to use drip irrigation 5 .768

Source: Field Data, (2022).
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In this test, the researcher’s aim was to test a balance between high internal
consistency and the number of items in the scale to ensure reliable measurement.
Cronbach's alpha value between 0.80 and 0.90 represents very good internal
consistency or reliability. The scale shows a high level of consistency among its
items, indicating that it is a reliable measurement instrument for the underlying

construct. Hence the internal consistence of the research instrument was attained.

4.5 Model Summary

Table 4.6: Model Summary

Model R R Adjusted  Std. Change Statistics Durbin-
Square R Square Error of R F dfl df2 Sig.F Watson
the Square Change Change
Estimate Change
1 565  .319 302 .36581 319 18.761 4 160 .000 1.910

a. Predictors: (Constant), Social influence, , Attitude, Perceived usefulness,
Perceived ease of use

b. Dependent Variable: Intention to use drip irrigation

Table 4.6 reveals the model summary results. It shows that, out of 32% of the
variations in the intention to use drip irrigation are due to the impact of perceived
ease of use, perceived usefulness, social influence and attitudes towards use of drip

irrigation. The remaining 68% is explained by other variables not included in the

model.

4.6 ANOVA
Table 4.7 indicates the ANOVA results were positive and significant. This suggests
that the regression model utilized was suitable for data. Hence, the independent

variables were positive predictors of the dependent variable.
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Table 4.7: ANOVA

ANOVA?®
Model Sum of Squares df Mean Square F Sig.
Regression 10.042 4 2511  18.761 .000°
1 Residual 21.411 160 134
Total 31.453 164

a. Dependent Variable: Intention to use drip irrigation
b. Predictors: (Constant), Social influence, , Attitude, Perceived usefulness, Perceived ease of use

4.6 Coefficients

The dependent variable (intention to use drip irrigation) was regressed on for
independent variables namely perceived usefulness, perceived ease of use, farmer’s
attitude and social influence. The regression results gave a multiple correlation (R)
of 0.565. This means that the independent variables which were used in the

regression model, collectively, were strongly associated with the dependent variable.

The regression results (Table 4.7) reveals that perceived usefulness has positive and
significant effect on the intention to use drip irrigation and statistically significant at
p-value = 0.000 and B= 0.345, implying that the more the smallholder farmers
perceive that drip irrigation is useful to them, the higher the rate of technology
adoption. Hence, hypothesis Hiywhich stated that perceived usefulness has positive

and significant influence on intention to use drip irrigation was accepted.

Similarly, the result show that perceived ease of use has positive and significant
effect on the intention to use drip irrigation (= 1.345, t = 6.076, P = 0.000). This
implies that perceived ease of use has positive drip irrigation usage. In other words,
the higher the perceived ease of use, the higher the desire to use drip irrigation. Thus,
hypothesis H, which stated that perceived ease of use has positive and significant

influence on intention to use drip irrigation was supposed.
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Table 4.8: Coefficients

Model Unstandardized Standardized t Sig. Collinearity Statistics
Coefficients Coefficients
B Std. Error Beta Tolerance VIF
1 (Constant) .827 548 1.509 133
Perceived .345 077 336 4.494 .000 761 1.314
Usefulness
Perceived ease 1.34 221 1.129 6.076 .000 123 8.112
of use 5
Attitudes 428 .078 .360  5.503 .000 .995 1.006

towards use of
drip irrigation
Social 1.39 216 1.145  6.476 .000 136 7.352
influence 9
a. Dependent Variable: Intension to use drip irrigation

On the other hand, Table 4.8 indicates that attitudes towards use of drip irrigation
has a positive and significant effect on the intention to use drip irrigation (= 0.827, t
= 1.509, P = 0.133). When the p-value is significant (p < a), it suggests that the
corresponding independent variable has a statistically significant impact on the
dependent variable in the model. This implies that farmer’s attitudes towards drip
irrigation influence the intention to use drip irrigation. Therefore, hypothesis Hj
which stated that attitudes towards use of drip irrigation have positive and significant

influence on intention to use drip irrigation was supported.

Moreover, Table 4.8 reveals that, social influence has positive and significant
influence on the intention to use drip irrigation by farmers (B= 1.399, t = 6.476, P =
0.000). This suggests that social influence plays a big role in building the intention
of smallholder farmers to use drip irrigation. Thus, hypothesis H, which postulates
that social influence has positive and significant influence on intention to use drip

irrigation was accepted.
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4.6.1 Summary of Hypotheses Testing

Table 4.9 summarizes the findings of hypotheses testing. It reveals that all
hypotheses were accepted. If all the hypothesis tests agree with the assumptions, it
means that the statistical analysis conducted on the data has provided consistent and
reliable results. Meeting the assumptions allows for clearer and more straightforward
interpretations of the results. This brings a trust that the effects observed in the data

are likely due to the factors being tested, rather than potential biases caused by

violation of assumptions.

Table 4.9: Hypotheses Test Findings

intention to use drip irrigation

Hypotheses tested Remarks
H1: Perceived usefulness has positive and significant influence on | Accepted
intention to use drip irrigation
H,: Perceived ease of use has positive and significant influence on | Accepted
intention to use drip irrigation
H3: Attitudes towards use has positive and significant influence on | Accepted
intention to use drip irrigation
H4: Social influence has positive and significant influence on Accepted
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CHAPTER FIVE
DISCUSSION OF FINDING
5.1 Overview
This chapter presents the main discussion of the findings. This part also includes the
analysis of various studies globally to show how they relate, confirm or differ from

the finding of this study.

5.2 The influence of Perceived Usefulness on Intention to use Drip Irrigation
Technology

The current study determined the influence of perceived usefulness on the intention
to use drip irrigation among horticultural crop growers based on technology
acceptance model (TAM). The present study compared the theoretical and empirical
literature regarding the influence of perceived usefulness, on the intention to adopt
modern drip irrigation technology. The results reveal that, perceived usefulness
positively and significantly impacts the intention to use drip irrigation. This means
that the more smallholder farmers perceived that drip irrigation is useful the more
they tended to use the technology. These results are in lined with the study by
Abdelrouf, L-Shawadf, Ghoname and Ragab (2020) in which famers pointed out

that using drip irrigation is more useful as it increases potato yield for farmers.

Similarly, Canvari, Medici, Wongprawmas, Xhakollari and Russo (2021), found that
smallholder farmers who perceived drip irrigation technology as being useful to use
tend to adopt and use it. On other hand, Haji, Valizadeh, Rezaei-Moghaddam and
Hayati (2020) found that perceived usefulness is the second most powerful variable

affecting farmer’s behavioral intention toward the acceptance of drip irrigation. It
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can be inferred that the more smallholder farmers understand the benefits of modern
drip irrigation, the more they intend to use the technology. In this regards agriculture
expertise specialized in drip irrigation should increase smallholder awareness about
the usefulness of the modern drip irrigation technology. The findings of this study
are also supported by the study of Verma, Chandel and Sharma (2020) found that
drip irrigation technology increases physiological growth, yield, quality, water use
efficiency and saved water use in fruits crops as compared to conventional method of

irrigation.

Another study by Montazar, Cahn and Putman (2019) also found that drip irrigation
is useful as it give a chance to produce organic spinach, conserve water and hence
the efficiency of water use and reduce incidence of down mildew. The study further
explained that drip irrigation system is very effective and efficient to maintain
productivity and economic viability of spinach production in California. Therefore
improving drip irrigation efficiency aims at minimizing water use and continuing to
maintain optimal crop productivity rate. It is also efficient in providing a number of

environmental and social economic benefits among the smallholder farmers.

Anbari, et al., (2013) found that farmers did not perceive as it is useful for continual
innovation acceptance of drip irrigation due to various complex factors such as low
income of farmers, low operating training and specialized skills, problems in
exploitation from water’s joint ownership, weakness in mutual understanding among
users, insufficiency of distributed water and high cost and low efficiency of
technology. Others are lack of proper technology with surrounding conditions of the

region and insufficient government support from users. In addition, this finding is
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contrary to Bagheri, et al., (2013) that found that perceived usefulness had negative

knowledge of farmers on usefulness of using drip irrigation system.

5.3 The influence of Perceived ease of use on Intention to use Drip Irrigation
Technology

Drip irrigation system is precision farming technologies that intend farmers to get
maximum productivity. At the same time the variable perceived ease of use is very
important because if farmers perceived the technology are easy to use they can be
influenced to engage in this modern technology. Small holder farmers have to feel
themselves that the technology would be free of effort while adopting the drip
irrigation farming. The major findings of this study revealed that learning to operate
drip irrigation system is ease for the majority of the farmers and ease to get the

system to do what they want to do.

Many of the farmers perceived that interaction with drip irrigation system is clear
and understandable. Also many of the respondents suggested that interaction with
system is quite flexible meant that the system is easy to use and have significant
positive effects on behavior intention toward accepting and use of drip irrigation
technology. In addition many of the studied respondents believed that it would be
ease for them to become skillful on using drip irrigation system but there is a
problem on issue of installing of the system. They also said that installing the system

requires skillful and well experienced irrigation technician (Haji et al., 2020).

Ranjanand Sow (2020) also found that adoption and management of drip irrigation

system requires proper knowledge of the system, climate and environmental
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conditions for the growing crops. Zongo et al. (2015) found that lack of knowledge
and information is the major obstacle in promoting drip irrigation innovation so they
suggested that farmers training and information dissemination are the best ways to
increase the acceptance and adoption of this promising technology. The opposite
finding were noted in India where finding showed that majority of farmers
recognized that drip irrigation system is no longer ease to use for farming due to
various reasons such as financial constraints, water scarcity, no subsides from
Government, damage by animals, high maintenance cost and lack in technical skills
among the farmers(Suresh and kaarthikeyan,2019). It is important of these factors to
be tackled accordingly in order to facilitate the smallholder farmers on ease to use

the system.

5.4 The influence of Social Pressure on Intention to use Drip Irrigation
Technology

The study was concerned with social influence in order to see if it influences the
intention to adopt the drip irrigation technology among the smallholder farmers. The
result of the study showed that social pressure support from important individual,
comments from family members and seeing people using drip irrigation system has
great influence to the smallholder farmers on the intention to adopt modern drip
irrigation technology, indeed vegetable and fruits growers who had more sources of
social influence and support were most likely to have the intention of adopting the

technology for farming.

These results are consistent with those of Nato, et al., (2016) found that group

involvement and social support are the two important components that can influence
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farmers to adopt the new drip irrigation technology. In other hand their study also
found that social network, social trust and collective action did not significantly
influence the adoption of agriculture production technology. In contrary Frija (2015)
found that social network approaches is powerful tool on influencing a smallholder

farmers to use modern irrigation system in farming.

Similar results were shown by Ramirez (2013) that found participation of tenants or
kinship relationship is a key factor influencing the intention and adoption of
irrigation technology. The study further illustrated that farmers intention and
adoption behavior may be great influenced by knowledge transfer in there day to day
interactions within their social groups. Peers and trust among farmers play a major
role in farmer’s adoption behavior. The result also suggests that participation in
organization and clubs may be a key factor influencing the intention and adoption of

drip irrigation technology.

5.5 Influence of Farmers Attitude on Intention to use Drip Irrigation
Technology

Results indicated that majority of respondents had positive attitude towards the
intention and the use of drip irrigation technology in farming. This means that
farmer’s positive attitude may influence the adoption and use of drip irrigation
technology while negative attitude may affect the intention of the farmers on
adopting and using the technology. The findings are supported with Patel et
al.(2016) found that the level of attitude of the respondents towards drip irrigation
system showed positive and significant relationship with social participation, peer

motivation and contact with extension agencies.
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The high level of farmer’s attitude on the intention and use in this study also
confirmed by a study of Singh and Dangi (2022)that found that Chittorgarh’s
farmers had high attitude level comparatively than Udaipur’s farmers in India.
Chittorgarh’s farmers mentioned that drip irrigation system is the best method for
water scarcity conditions, land leveling is not essential if drip irrigation system is

used and it is beneficial for farmers as there is an increase in yield crop production.

Awad AL-Zaidi, et al., (2014) mentioned that drip irrigation system require low
operating pressure, application is simply managed and has production advantages.
This implies that farmers have the positive attitude toward the use of modern
irrigation method. Therefore sufficient quantity of water can be saved by the farmers
by replacing the old traditionally irrigation method with the modern ones. Contrary
to these findings, Thankur and Sharma (2016) found that smallholder farmers have
neutral attitude toward modern drip irrigation technology use. They insisted
concerted efforts have to be applied in order to change the neutral attitude of farmers
into favorable one in order to promote the adoption of modern drip irrigation
technology among them, so that they can raise the standard of living and improve the

socio economic status in the society.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATIONS

6.1 Summary of major findings and conclusions
This study determined the influence of perceived usefulness on the intention to use
drip irrigation by smallholder farmers in Magharibi “A” district of Zanzibar. The
findings reveal that perceived usefulness has positive and significant influence on the
intention to use drip irrigation. This means that the more the smallholder farmers
perceive that drip irrigation is useful to them the more the desire to use drip
irrigation. In other words, the intention to use drip irrigation by smallholder farmers

increases with an increase in perceived usefulness.

On the other hand, the study also determined the influence of perceived ease of use
on the intention to use drip irrigation. The results indicate that, perceived ease of use
positively and significantly influence the intention of smallholder farmers to use drip
irrigation in Magharibi “A” district. This implies that, when farmers perceive that the
technology is ease to use, their intention to adopt that particular technology also
increases. Smallholder farmers’ attitude was also determined by this study. The
findings revealed that the majority of smallholder farmers had positive attitude
towards modern irrigation system. Majority of farmers believed that using drip
irrigation bring them more yield, income and improve nutritional status in their own

house hold.

Moreover, the current study found that increasing social influence among
smallholder farmers tends to increase the use of drip irrigation system in the studied

area.



51

Based on the major findings, this study concludes that perceived ease of use,

perceived usefulness, farmer’s attitude toward use of irrigation system and social

influences are antecedents of the intention to use drip irrigation by smallholder

farmers in Magharibi “A” district of Zanzibar.

6.2 Recommendations

The following recommendations are suggested towards increasing and continued

adoption of drip irrigation technology in Magharibi “A” District.

For successful use of drip irrigation technology, the Ministry of Agriculture
and Natural resources should make sure that smallholder farmers perceive it
useful, perceive it easy to use, have positive attitudes towards use of the
technology and capitalize on creating positive social influence among farmers
regarding the use of drip irrigation.

In order to enhance the adoption of drip irrigation technologies, it is
recommended that the Ministry of Agriculture and Natural Resources should
continue providing efficient and effective extension services to smallholder
farmers in the study area.

For successful drip irrigation technology in Magharibi “A” district the
Revolutionary Government of Zanzibar should allow credit to be offered

without collateral to smallholder farmers afford to buy drip irrigation Kits.

Department of irrigation must provide sustainable education to farmers in order
to increase farmer’s awareness hence to increase the numbers of smallholder

farmers in Magharibi “A”.

The Ministry of Agriculture in collaboration with NGos, Private sectors,
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International Organization and smallholder farmers should establish
networking pertaining the use of drip irrigation system for exchanging

information of drip irrigation system among the farmers.

6.2.2 Suggestion for Further Research

This study has successively achieved its objectives. However, there is a need for
future research to examine the relationship between the studied variables and
demographic variables such as age, gender and education. On the other hand, this
was a cross-sectional study, other scholars may decide to use a longitudinal strategy
where data are collected in various time to have a full picture of how the tested
variables behave in various periods. In addition, future research may opt for the
qualitative study which may generate more insights from smallholder holders

regarding the studied variables.
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APPENDICES
Appendix 1: Questionnaire
My name is Amour UzziVuai, conducting the research titled” Factors affecting the
adoption of drip irrigation technology: Empirical evidence from horticultural
production project in Magharibi “A” district of Zanzibar ” in partial fulfillment of the
award of Masters of Project Management Degree of the Open University of
Tanzania. All data acquired from you will be concealed with a high level of

confidentiality. Please do not disclose identification or names in this questionnaire.

SECTION A: Respondent’S Profile

Please tick the most appropriate answer (\)

1. Age (please tick accordingly) 20-30( ) 31-40( )
41-50( ) Above 51 ( )

2. Gender: Male ( ) Female ()

3. Marital status: Married () Single () Widowed ( )

Separated ()
4. Number of years working in the organization
Less than one year ( ) 2-5years () 6-10 years ()

Above 11 years ( )

(62}

. Experience in using drip irrigation (years)
Less than five year ()
5-10 ( )
11-20 ( )

21 -30 ()
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6. Which is your highest education level?
Certificate ( ) Diploma ( ) Degree () Masters ()
Ph.D. ( )
7. Extension service
Yes () No( )
8. Access to finance

Yes () No ()

SECTION B: Relationships amongst the variables

In this section please tick (»’rj the most appropriate response for each of the

statements in the table below with the following scores in mind. 1 = Strongly

Disagree, 2 = Disagree, 3 = Not Sure, 4 = Agree, and 5 = Strongly Agree

Please tick only ONE in each scale which you think is BEST

MEASURES OF PERCEIVED USEFULNESS

Statement 112 |3 4 5

9. Using drip irrigation would enables me to accomplish

tasks more quickly

10. Using drip irrigation would improve productivity

11. Using drip irrigation would improve my performance

12. 1 would find the drip irrigation useful in my job

13. Using drip irrigation would make it easier to do my

job
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14. Using drip irrigation enhance my effectiveness and

efficiency on my job

MEASURES OF PERCEIVED EASE OF USE

15. Learning to operate drip irrigation would be easy for

me

16. I would find it easy to get the system to do what | want

it to do

17. My interaction with drip irrigation system would be

clear and understandable

18. I would find drip irrigation to be flexible to interact

with

19. It would be easy for me to become skillful at using drip

irrigation

20. 1 would find drip irrigation system easy to use

21. 1 would find drip irrigation easy to install

MEASURES OF SOCIAL INFLUENCE

22. My friends would motivate me to use drip irrigation

23. Individuals whom | regard important would support me

to use drip irrigation

24. 1 would buy drip irrigation if commended by a member

of my family

25. Positive responses from friends and family towards

drip irrigation increases my motivation to use it
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26. I am concerned with other’s comments regarding drip

irrigation

27. When | see people using drip irrigation, | want to do it

as well

MEASURES OF ATTITUDES TOWARDS USE OF

DRIP IRRIGATION

28. | think that using drip irrigation system is better than

rain fed farming

29. 1 would like to use drip irrigation system more in my

farming activities

30. I believe using drip irrigation system would improve

my work

31. I think drip irrigation system is an effective technology

for saving irrigation water

32. Farming with drip irrigation system is exciting

33. My attitude towards using drip irrigation system make

me intend to use it

34. My attitude towards using drip irrigation system makes

me accept to use it

MEASURES OF INTENTION TO USE DRIP

IRRIGATION

35. It is important for farmers to engage in drip irrigation

farming
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36. When farmers engage into drip irrigation farming their

farm produces increases

37. Drip irrigation promotes social and economic

development to communities

38. I will use drip irrigation farming in the future

39. Using drip irrigation farming improves the living

standards of farmers

Thanks in advance for your participation in this study.
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