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Abstract: The purpose of this study is to determine: (1) the direct effect of the 
innovation diffusion theory (IDT) constructs and government support on rural 
farmers’ behavioural intention to use m-government service; and (2) how 
different categories of age and gender in Tanzania rural areas could moderate 
the effect generated by IDT constructs and government support on respondents’ 
behavioural intention. Structural equation modelling (SEM) was employed to 
analyse 407 completed questionnaires. Relative advantage, ease-of-use, 
compatibility; and government support were found to be significant 
determinants of rural farmers’ behavioural intention. Age and gender were 
found to moderate the effects of relative advantage and ease-of-use on 
behavioural intention while gender could moderate the effect of compatibility 
on behavioural intention partially. Tactical suggestions to policy makers are 
given. In general, different strategies and policies could be used to increase 
different cohorts’ behavioural intention to use m-government service. 
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1 Introduction 

The agriculture sector in developing countries is focusing more on subsistence farming 
rather than agribusiness which could provide more benefits (Waceke and Kimenju, 2004; 
Morton, 2007). The sector is highly dominated by peasants who lack usefully agricultural 
information which may guide them on various best agricultural practices (Siyao, 2012; 
Misaki et al., 2016) 

As the sector is contributing a significant fraction of GDP in most of developing 
countries (Gollin, 2010), policy makers have been trying to disseminate more agricultural 
information related to best farming methods, metrological information, storage of 
agricultural products and agricultural markets and prices (Misaki et al., 2016) by using 
various distribution channels such as telecentres, radio, television, internet and mobile 
technologies (Mtega and Ronald, 2013). Such agricultural information is useful to help 
farmers to improve their farming practices which could increase their earnings. Despite 
such efforts, much of the agricultural information could not reach farmers located in rural 
areas (Misaki et al., 2016; Siyao, 2012). 

Compared to other technology channels, mobile technology is relatively more 
effective and less expensive in rural areas (Mtega and Ronald, 2013). This is due to wider 
mobile network coverage and high rate of mobile devices ownership in rural areas 
(Jotischky and Nye, 2011). As a result, rural residents are using mobile devices for 
communication as the technology enables them to disseminate their message faster and at 
a cheaper cost. To capitalise on the development of mobile usage, Tanzania government 
has introduced mobile government services (termed as m-government) to provide 
agricultural information to rural farmers. With m-government rural farmers could access 
government farming information easily and in a cheap way (Ogunleye and Van Belle, 
2014). 

Despite the wide coverage of mobile network and increasing number of mobile users, 
Tanzania is facing a number of challenges in encouraging rural farmers to  
adopt m-government services. Several studies have been conducted and clearly pointed 
out that lack of inadequate government support and technological factors related to 
complexity, incompatibility, and less usefulness limit utilisation of technology including  
m-government services among the adopters (Yonazi, 2013; Dewa and Zlotnikova, 2014;  
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Kyem, 2016). Furthermore, several studies have found that most of the available channels 
used to disseminate information in Tanzania rural areas are more dominated by young 
male users (Mtega and Ronald, 2013; Siyao, 2012). In spite of the available literatures, 
empirical studies on the usage of m-government services in Tanzania context is very 
limited. Therefore, this study examines factors which could motivate rural farmers to use 
m-government services by using innovation diffusion theory (IDT). The study examines 
further the effects of social demographics on the determinants of m-government services 
so as to provide clear information to policy makers on the need of different strategies 
based on different groups of rural farmers. 

2 Literature review 

2.1 Mobile government services in Tanzania 

Provision of standard and timely public services is the target of any government in 
serving citizens. In making sure that, they achieve this objective, various technologies 
have been used to disseminate public information and services. In developing countries 
like Tanzania, mobile government technology is a cost-effective tool to disseminate 
public information and services to rural residents (URT, 2015). This is because  
m-government does not require initial heavy fixed internet infrastructures to be operated 
(Abdelghaffar and Magdy, 2012). M-government uses mobile and wireless internet 
technologies to deliver public service and information. Therefore challenges associated 
with uses of e-government technology may easily be addressed through m-government 
technology (Abdelghaffar and Magdy, 2012). 

Many studies have been carried out to address e-government issues in general that are 
currently facing Tanzania (Dewa and Zlotnikova, 2014; Kyem, 2016; Munyoka and 
Manzira, 2014; Oreku and Mtenzi, 2012; Yonazi, 2013). Most of these studies have 
concentrated on identifying problems and challenges which affects its adoption and 
acceptance. However, this is just one side of the coin, the other side which is on the 
willingness of adopters to adopt m-government has been less considered in the literature. 
This suggests that adoption could be difficult if policy makers and practitioners are not 
aware of different factors which could influence rural farmers’ behavioural intention to 
adopt the said technology. 

2.2 Innovation diffusion theory 

The theory was developed by Rogers (1983) to address the adoption of agricultural 
technology in rural areas. Furthermore, IDT has been widely used by the past researchers 
to address the diffusion of innovation technology in various aspects such as internet 
banking, e-government and mobile banking (Gohary et al., 2010). Rogers (1995) defines 
diffusion as the process in which an innovation is communicated through certain channels 
over time among society members and rate of technology innovation adoption could be 
influenced by five main characteristics: relative advantage, complexity, compatibility, 
observability and trialability. Nevertheless, Rogers’ IDT constructs were criticised as it is 
not easy for researchers to measure the IDT constructs (Moore and Benbasat, 1991). 
Therefore, Moore and Benbasat (1991) modified the original five IDT’s constructs into 
seven constructs: relative advantage, ease-of-use, compatibility, image, result 
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demonstrability, visibility and trialability were re-developed and theorised to have direct 
and positive effects on information technology adoption (Moore and Benbasat, 1991). 

Several studies have shown that there are similarities between some of IDT constructs 
and TAM constructs used to examine technology adoption (Gohary et al., 2010;  
Yi-Hsuan et al., 2011). The definitions of constructs of relative advantage and ease of use 
in IDT are quite similar to perceived usefulness and perceived ease of use in TAM 
respectively (Gohary et al., 2010; Yi-Hsuan et al., 2011). This means IDT accommodates 
TAM’s constructs used to determine technology adoption behaviour. This suggests that 
using IDT could provide more insight on adoption of technology because IDT 
accommodates more constructs that measure different concepts in technology adoption 
compared to TAM. Furthermore, given the fact that m-government is considered as an 
innovative way of addressing challenges encountered when using e-government in 
Tanzania and still m-government is in its early stage of being implemented, adopting IDT 
could provide more advantages to the government to understand the whole process of 
diffusion as well as to know how rural farmers make an informed decision based on the 
evaluation of the perceived characteristics of innovation (Gohary et al., 2010; Rogers, 
1995). 

2.3 Extending the IDT 

Although IDT could solve part of the problems faced by Tanzania government, the theory 
needs to be extended by including an additional variable which is government support.  
By including government support, the developed model could be able to take into 
consideration the issues that are related to inadequate support provided by the 
government in the adoption of m-government services (Yonazi, 2013; Dewa and 
Zlotnikova, 2014). On top of that, literature also shows that certain demographic 
characteristics could moderate the effects of determinants on behavioural intention. For 
example, studies carried out by Venkatesh et al. (2003) shown that older respondents tend 
to be influenced by technology which is easy to use compared to younger which are more 
influenced by results-oriented. Similarly, Venkatesh et al. (2003) assert that females are 
more likely to use the system if they find the system to be easy to use and there adequate 
supportive environment. In IS literature, investigation on the moderating effect generated 
by social-demographic factors such as age and gender on the relationship between the 
predictor variables and intention to use m-government services is limited (Peek et al., 
2014; Wang et al., 2009). Furthermore, Tarhini et al. (2014) and Venkatesh et al. (2003, 
2012) suggest that demographic variables could moderate respondents to perform certain 
behaviours. To fill the literature gap, current authors extend the IDT theory by including 
the moderating factors. 

3 Theoretical framework and hypotheses development 

Different studies that have examined the effects of IDT constructs show that the 
constructs tend to produce different results in different research context. Most of the 
scholars claim that the following IDT constructs: relative advantage, ease-of-use 
(complexity), compatibility and image are most important elements in influencing 
respondents’ intention to use certain technology positively (Gohary et al., 2010;  
Al-Qirim, 2006, 2007; Tornatzky and Klein, 1982; Carter and Bélanger, 2005).  
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As current research is investigating rural farmers’ behavioural intention to adopt  
m-government service, the four IDT constructs were hypothesised to be positively related 
to rural farmers’ behavioural intention. In addition, government support is projected to 
have a positive relationship with respondents’ intention to use m-government service. 
Past studies have supported the hypothesis and showed that respondents’ tendency to 
perform certain behaviour may increase if government played an important role to 
support the implementation of certain technology (Al-Shafi, 2009; Al Salmi and Hasnan, 
2016). In other words, the IDT constructs: relative advantage, ease-of-use (complexity), 
compatibility and image; and the variable of government support are expected to produce 
a direct effect on the change of rural farmers’ intention to use m-government service. 

To fill the literature gap as suggested by Wang et al. (2009), this study further 
examines the moderating effect generated by certain demographic variables: age and 
gender (see Figure 1). Venkatesh et al. (2003) propose the test of four demographic 
variables (age, gender, experience and voluntariness) but in this study, only the age and 
gender variables were tested. This is because m-government technology is still in its 
infancy stage of adoption in Tanzania’s rural areas, and thereby many of the rural farmer 
respondents would not able to provide opinion on their experience (Kripanont, 2007). 
Furthermore, voluntariness was not included as moderator because m-government 
services are not yet integrated as a mandatory channel for accessing agricultural 
information provided by the government (Venkatesh et al., 2012). The discussions of the 
development of current research hypotheses are presented in the following sub-topics. 

Figure 1 Proposed conceptual model 
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3.1 Relationship between relative advantage and behavioural intention 

Moore and Benbasat (1991) define relative advantage as how much a person believes that 
the technology innovation would be useful to his or her work life or social life or in other 
aspects as compared to available alternative technologies. The past studies suggest that 
relative advantage tends to influence behavioural intention positively (Shareef et al., 
2012; Baabdullah et al., 2016; Mohammadi, 2015; Rokhman, 2011). Therefore, this study 
predicts that rural farmers would tend to use m-government service if the m-government 
services could enable them to access certain agricultural information quickly at any time 
and anywhere (see hypothesis 1). 

Hypothesis 1: Relative advantage has a positive and direct effect on rural farmers’ 
behaviour intention to adopt m-government services. 

3.2 Relationship between ease-of-use and behavioural intention 

According to Moore and Benbasat (1991), ease-of-use shows the degree to which 
adopters perceive that a certain innovation technology requires less physical and mental 
effort to operate. Several past studies have supported IDT’s proposition: ease-of-use 
tends to produce a positive direct effect on respondents’ behavioural intention to use 
certain technology (Baabdullah et al., 2016; Shareef et al., 2012; Althunibat et al., 2014). 
Thereby, current authors hypothesise that rural farmers would be eager to use m-
government service if they perceive that not much physical and mental effort is required 
to navigate, search and access agricultural information through m-government systems 
(see hypothesis 2). 

Hypothesis 2: Ease-of-use has a positive and direct effect on rural farmers’ 
behaviour intention to adopt m-government services. 

3.3 Relationship between compatibility and behavioural intention 

Compatibility refers to the extent which an innovation is perceived by an individual to be 
compatible with existing values, experience and needs of the adopters (Moore and 
Benbasat, 1991). Several studies have found that compatibility could have a positive and 
direct influence on respondents’ behaviour intention to adopt m-government services 
(Abdelghaffar and Magdy, 2012; Rambocas and Arjoon, 2012; Mat, 2011; Eri et al., 
2011). Therefore, the studied respondents: rural farmers are expected to use  
m-government service if the agricultural information is compatible to their needs and 
their experience allows using the design m-government services (see hypothesis 3) 

Hypothesis 3: Compatibility has a positive and direct effect on rural farmers’ 
behaviour intention to adopt m-government services. 

3.4 Relationship between image and behavioural intention 

The image shows how much a person believes that his or her social status within certain 
society could improve after using a certain technology innovation (Moore and Benbasat, 
1991). The existence of direct and positive causal relationship between image and 
respondents’ behaviour intention in the adoption of technology innovation is supported in 
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a number of studies (Liu et al., 2014; Lean et al., 2009; Ong et al., 2008). Thereby, this 
study predicts that rural farmers’ tendency to use m-government services would increase 
if they perceive that their social status within rural farmers society could be enhanced 
when using m-government services (see hypothesis 4). 

Hypothesis 4: Image has a positive and direct effect on rural farmers’ behaviour 
intention to adopt m-government services. 

3.5 Relationship between government support and behavioural intention 

Government support is considered as facilitating condition in which the provision of 
related training, availability of regulations, policies, and strategies could help target users 
to use certain technology innovation (Goh, 1995; Kushchu and Kuscu, 2003). Previous 
studies have suggested that government support could produce a positive and direct effect 
on respondents’ intention to use e-government services and internet banking (Rambocas 
and Arjoon, 2012; Tan and Teo, 2000; Al-Shafi, 2009; Al Salmi and Hasnan, 2016). 
Based on the past studies results, current study’s respondents are expected to use  
m-government service if the government could provide appropriate support, such as 
improving the back-end information systems used to process mobile transactions, 
promote m-government usages and reduce delay time taken to provide (see hypothesis 5). 

Hypothesis 5: Government support has a positive and direct effect on rural farmers’ 
behaviour intention to adopt m-government services. 

4 Hypothesising the moderating effects 

4.1 Age 

Past studies have shown that younger and older respondents have different perceptions in 
regards to different factors that can motivate their intention to perform a certain 
behaviour. For example, older people tend to avoid technology that is perceived to be 
complex compared to younger ones (Venkatesh et al., 2003, 2012). Furthermore, younger 
people’s tendency to use certain technology innovation is higher than older people as 
they may have the necessary experience or tendency to explore the use of certain 
technology (Morris and Venkatesh, 2000; Venkatesh et al., 2003; Tarhini et al., 2014). 
Previous studies have shown that age tends to moderate the relationship between 
performance expectancy (similar to relative advantages) (Sun and Zhang, 2006; Tarhini 
et al., 2014; Wang et al., 2009); effort expectancy (similar to ease-of-use) (Sun and 
Zhang, 2006; Yu, 2012; Tarhini et al., 2014); facilitating conditions (similar to 
compatibility) (Venkatesh et al., 2003, 2012); social influence (similarly to image) (Wang 
et al., 2009; Alotaibi, 2016) on behavioural intention. On top of that, Venkatesh et al. 
(2012) assert that availability of external support is important to older adopters due to the 
decline of cognitive and memory capability. This implies that, it is possible that age will 
moderate the effect generated by government support on rural farmers’ behavioural 
intention to use m-government service (Yu, 2012; Morris and Venkatesh, 2000). To 
summarise, this study hypothesise that: 
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Hypothesis 6a: Age will moderate the effect of relative advantage on behaviour 
intention, such that the effect will be strong for younger rural farmers. 

Hypothesis 6b: Age will moderate the effect of ease-of-use on behaviour intention, 
such that the effect will be strong for older rural farmers. 

Hypothesis 6c: Age will moderate the effect of compatibility on behaviour intention, 
such that the effect will be strong for older rural farmers. 

Hypothesis 6d: Age will moderate the effect of the image on behaviour intention, such 
that the effect will be strong for younger rural farmers. 

Hypothesis 6e: Age will moderate the effect of government support on behaviour 
intention, such that the effect will be strong for older rural farmers. 

4.2 Gender 

The level of effect generated by each factor on respondents’ behavioural intention could 
be different if the respondent is a male or a female (Tarhini et al., 2014; Venkatesh et al., 
2003). In studies related to technology innovation, males tend to dominate usage of 
technology as compared to females (Sun and Zhang, 2006; Laforet and Li, 2005). Sun 
and Zhang (2006) state that males are more pragmatic and motivated by achievement 
needs while females are anxiety and tend to be more affected by the immediate 
environment while making a decision. Furthermore, Venkatesh et al. (2012) explain that 
females rely more heavily on the availability of external support to achieve their goals 
compared to males. This can be due to the cognition of gender roles in the society where 
males are considered to be task-oriented (Lynott and McCandless, 2000). 

Past studies have shown that gender, in fact, could moderate the relationship between 
following constructs – performance expectancy (Venkatesh et al., 2003; Yu, 2012); effort 
expectancy (Sun and Zhang, 2006; Tarhini et al., 2014); facilitating conditions 
(Venkatesh et al., 2003, 2012); social images (Venkatesh et al., 2003, 2012; Alotaibi, 
2016) – and behavioural intention. On top of that, gender could moderate the relationship 
between government support and respondents’ intention to perform certain behaviour too 
(Venkatesh et al., 2012; Malik et al., 2016). Based on the previous results, the following 
hypotheses are formulated: 

Hypothesis 7a: Gender will moderate the effect of relative advantage on behaviour 
intention, such that the effect will be strong for male rural farmers. 

Hypothesis 7b: Gender will moderate the effect of ease-of-use on behaviour intention, 
such that the effect will be strong for female rural farmers. 

Hypothesis 7c: Gender will moderate the effect of compatibility on behaviour 
intention, such that the effect will be strong for male rural farmers. 

Hypothesis 7d: Gender will moderate the effect of image on behaviour intention, such 
that the effect will be strong for male rural farmers. 

Hypothesis 7e: Gender will moderate the effect of government support on behaviour 
intention, such that the effect will be strong for female rural farmers. 
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5 Research methodology 

5.1 Measures and instrument development 

To ensure that the content is valid in the questionnaire used in the current study, all items 
used to measure the variables of interest were adopted from previous IS studies related to 
technology acceptance. The statements to measure each measurement item were carefully 
reworded so that current respondents could comprehend the measurements better and 
thereby more truthful response can be given. Transitional validity was conducted to 
check the relevancy of measurement items in terms of wording, clarity and completeness 
of the questionnaire (Lynn, 1986). Six experts from e-governments and academicians 
from different institutions in Tanzania were involved, two items were found to be 
irrelevant and were dropped. After affecting the amendments suggested by the experts, a 
complete questionnaire with three sections (introduction, demographic variables and 
measurement items) was developed. All items were measured by using five points Likert-
scale, ranging from strongly disagree (1) to strongly agree (5). On top of that, the English 
version questionnaire was translated to Swahili language because most of the rural 
farmers are not fluent in English. The translation exercise was done by two translators 
from different academic institutions in Tanzania. A pilot study was then conducted to 
establish the validity of the items in measuring the underlying constructs by using the 
sample of 182 rural farmers which is more than the recommended sample size for pilot 
study: 100 (Comprey and Lee, 2013; Hair et al., 2009). Two items were dropped because 
of low factor loading and thereby, 41 items were found to be relevant and used for the 
main survey. 

5.2 Sampling design and respondents selection 

As the coverage of rural areas in Tanzania is wide and due to unavailability of an 
extensive list of rural farmers, this study used stratified and multistage sampling process. 
By using this sampling technique, each population unit have equal chances to be selected 
as the study’s respondent, and thereby the results can be generalised (Sekaran, 2006; 
Teddlie and Yu, 2007). Five strata namely coastal, central, north, southern highland and 
south which are based on national geographical were adopted and used in this study. 
Subsequently, in each region, one district was randomly selected. After that, only one 
rural ward was selected in each district and one village was finally selected from the 
selected ward. 

The list of the household was obtained from the village main office. Simple random 
sampling was used to select households. The age-order procedure was applied to select 
one respondent within the household because the method is cost-effective and guarantee 
random selection (Kumar, 2013). Furthermore, drop off/pick up method was used to 
distribute the questionnaires because the method can reduce nonresponse problem 
(Trentelman et al., 2016). 

Out of 500 distributed questionnaires, 427 (or 85.4%) questionnaires were collected. 
Among the collected questionnaire, 20 questionnaires were voided due to a large number 
of missing data. About 51% of the respondents were male and the majority of them aged 
below 36 years (50.6%). Most respondents were educated up to primary and secondary 
levels. Detailed descriptive statistics about respondent's characteristics are shown in 
Table 1. 



   

 

   

   
 

   

   

 

   

   226 H.E. Mandari and Y-L. Chong    
 

    
 
 

   

   
 

   

   

 

   

       
 

Table 1 Demographic characteristics of the sample 

Characteristics Number Percentage 
Gender   

  Male 208 51.1 
 Female 199 48.9 

Age   
 15–35 206 50.6 
 36–59 180 44.2 
 60–64 21 5.5 

Income (Tshs) 
 Below 200,000 107 26.3 
 200,000–300,000 146 35.8 
 300,001–400,000 67 16.5 
 Above 400,000 87 21.4 

Education 
 No formal education 19 4.7 
 Primary  235 57.7 
 Secondary 144 35.4 
 Diploma 7 1.7 
 Bachelor 2 0.5 

5.3 Data analysis techniques 

To test and confirm the study’s hypotheses, structural equation modelling (SEM) was 
used because of the following reasons:  

• it takes care of measurement error in each measurement item which can produce 
more biased results (Alavifar et al., 2012) 

• SEM allows simultaneous estimation of multiple equations specified in the research 
model which may result in a meaningful information (Singh and Sharma, 2016).  

SEM is considered as the two steps analysis in which measurement and structural model 
are analysed (Awang, 2015). In measurement model, confirmatory factor analysis (CFA) 
is employed to examine validity and reliability of the observed and unobserved variables 
while in the structural model, the pre-defined hypotheses are examined and confirmed 
(Awang, 2015). Two software packages were employed in data analysis, SPSS version 21 
for preliminary data analysis and AMOS version 22 for examining the model validity, 
reliability and testing for direct and moderating effects. To assess model fit, the most 
recommended fit indices which are the root mean square error approximation (RMSEA), 
comparative fit index (CFI), Tucker Lewis Index (TLI), standardised root mean residual 
(SRMR), and a ration of chi-square (χ2) to a degree of freedom (d.f) where used  
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(Boomsma, 2000; Hooper et al., 2008; Hu and Bentler, 1999). These model fit indices are 
considered to be suitable for evaluating model fit because they are insensitive to sample 
size (Hooper et al., 2008). 

6 Results 

Data cleaning was conducted by checking missing values and data normality. A total of 
twenty-eight missing values were identified from twenty cases. These missing values 
could be due to unintentional skipping of the items during responding to the 
questionnaire. The effects of all missing values were analysed by using Little’s  
MCAR test (Kang, 2013), the result shows that they have an insignificant effects  
(χ2 (224) = 254.778, ρ = 0.0773), therefore all missing values were replaced by using 
Expectation Maximisation method (Karanja et al., 2013). Square Mahalanobis distance 
(D2) was employed to examine the presence of outliers, five cases produced p values 
which are less than 0.001 and therefore were considered as outliers (Kline, 2005; 
Tabachnick and Fidell, 2007). The investigation was further conducted to examine its 
effect on predictors by using Cook’s distance (Cook, 1977). The result shows that they 
have non-significant effect on the predictors because cook’s distance and leverage values 
produced are below the acceptable thresholds of 1.0 and 0.5 respectively (Stevens, 1992). 
Data normality test was carried out by checking skewness and kurtosis value. The result 
shows that skewness and kurtosis values range from –1.209 to 0.122 and –1.179 to 1.287, 
respectively, which are within the recommended absolute value of 2 and 3 for skewness 
and kurtosis respectively (Kline, 2005), Thereby, concluding that the data are normal 
distributed. CFA test was conducted to validate the measurement model. The initial 
measurement model did not attain the required unidimensionality due to low factor 
loading values (below 0.5) produced from three items: IMG4, RA4 and RA5. Based on 
Awang (2015) and Hair et al. (2010) recommendations, modifications were conducted by 
deleting items with low factor loading values in different iterations to produce the  
final measurement model that is composed of items with sufficient loading values  
(see Figure 2). Table 2 shows that the adjusted measurement model achieved the model 
fit. 

Table 2 Models indices goodness of fit 

Model/Goodness of fit measures ρ-Value RMSEA SRMR CFI TLI χ2/df 
Benchmarka ρ > 0.05 <0.05 <0.08 >0.95 >0.95 <3 
Initial measurement model  * 0.039 0.045 0.95 0.94 1.629 
Adjusted measurement model * 0.031 0.037 0.97 0.97 1.384 

*p < 0.001. 
Sources: aHair et al. (2010), Byrne (2010) and Hu and Bentler (1999) 

Convergent validity was attained in this study as the average variance extracted (AVE) 
values range between 0.508 and 0.599, which are above the recommended threshold of 
0.5 (see Table 3) (Fornell and Larcker, 1981). Also, Table 3 shows that the square root of 
AVE (the diagonal bolded values) are greater compared to all values in their respective 
column and row (Fornell and Larcker, 1981). This denotes that constructs discriminant 
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validity was achieved. Finally, in testing the reliability and consistency of each 
construct’s item, composite reliability (CR) was examined and the results show that all 
CR values are above the required threshold of 0.7 (Hair et al., 2010). 

Figure 2 Adjusted measurement model (see online version for colours) 

 

Table 3 Measurement model reliability and validity 

 CR AVE MSV BI EOU IMG RA GS CMP 

BI 0.824 0.539 0.209 0.734      
EOU 0.848 0.584 0.209 0.457 0.764     
IMG 0.763 0.523 0.095 0.268 0.308 0.723    
RA 0.755 0.508 0.082 0.287 0.046 0.158 0.713   
GS 0.819 0.531 0.019 0.061 –0.135 0.054 0.049 0.729  
CMP 0.882 0.599 0.087 0.295 0.212 –0.011 0.039 –0.138 0.774 

BI: Behaviour intention; EOU: ease-of-use; IMG: image; RA: relative advantage;  
GS: government support; CMP: compatibility; CR: composite reliability; AVE: average 
variance extract. 

Figure 3 shows that the structural model produced has achieved adequate 
unidimensionality as the factor loadings for all items have scored above 0.5 (Awang, 
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2015). In addition, the model fit indices are also shown to be adequate. Therefore, current 
authors proceed to examine the hypotheses. Table 4 shows that relative advantage (RA), 
ease of use (EOU), compatibility (CMP), and government support (GS) are direct 
determinants of rural farmers’ behavioural intention, hence hypotheses H1, H2, H3, and 
H5 were supported. Nevertheless, the construct of image (IMG) was non-significant on 
effecting the change of behavioural intention. All significant predictors produced 35% 
(R2 = 0.35) ability to explained rural farmers’ intention to use m-government services. 

Figure 3 Structural model (see online version for colours) 

 
BI: Behaviour intention; EOU: ease-of-use; IMG: image; RA: relative advantage;  
GS: government support; CMP: compatibility 

Table 4 The direct effects of predictors on behaviour intention 

Hypotheses IV DV Estimate S.E. C.R. ρ-Value Remarks 

H1 RA BI 0.142 0.035 4.066 * Supported 
H2 EOU BI 0.282 0.048 5.893 * Supported 
H3 CMP BI 0.167 0.041 4.039 * Supported 
H4 IMG BI 0.101 0.055 1.835 0.067 Not supported 
H5 GS BI 0.073 0.032 2.308 0.021 Supported 

*p < 0.001; BI: Behaviour intention; EOU: ease-of-use; IMG: image; RA: relative 
advantage; GS: government support; CMP: compatibility. 

To analyse the strength of the path coefficients for different groups which are based on 
age and gender characteristics, the multi-group analysis was conducted (Moon et al., 
2017). In multi-group analysis, two models namely unconstrained and constrained were  
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used. In the constrained model, paths coefficient are constrained to be equal across the 
two groups of interest. Based on chi-square difference test, the results of the constrained 
model fit were compared to the unconstrained model (Wang et al., 2009; Wong et al., 
2012). A significant difference in chi-square shows that the path coefficients between the 
groups are different (Wong et al., 2012). 

To examine the multi-group effects of age, two groups which are younger and older 
were established. According to Tanzania population distribution by age and sex, any 
person below 35 is considered as a youth (URT, 2013), this definition was used to 
categorise respondents into two groups younger and older. Based on the pre-defined 
conditions, the analyses of paths coefficient differences between younger and older 
respondents are shown in Table 5. 

Table 5 Moderating effects of age on predictors of behaviour intention 

Paths 
Unconstrained model 

(a) -χ2 (df = 430) 
Constrained 

model (b) – χ2 ρ-Values ∆χ2 Remarks 

RA → BI 548.397 554.059 0.017 5.662* Different 
EOU → BI 548.397 552.420 0.044 4.023* Different 
CMP → BI 548.397 550.825 0.119 2.429ns No Difference 
IMG → BI 548.397 548.427 0.187 0.031ns No Difference 
GS → BI 548.397 553.972 0.018 5.575** Different 

ns: not significant; RE: relative advantage; EOU: ease-of-use; CMP: compatibility;  
IMG; image; GS; government support; BI: behaviour intention; χ2: Chis-square;  
df: degree of freedom. 
(a): Paths coefficient for age groups were allowed be free estimated. 
(b): The path specified was constrained to be equal across the two groups. 

The difference between the chi-square was found to be significant on paths related to RA, 
EOU and GS, which means that effect generated by RA, EOU, and GS on behavioural 
intention to use m-government service is different between younger and older. 
Furthermore, Figure 4 shows that the effect of age on relative advantage and ease-of-use 
supported hypotheses H6a and H6b. The moderating effect of gender on government 
support was found to be more on younger (β = 0.109, p < 0.01), However, older 
respondents tend to be influenced by support more than their counterpart, and thereby 
hence hypothesis H6e was not supported (see Table 6). On the other hand, the analysis 
shows that the effect of age on CMP and IMG is not significant, this denotes that there is 
no difference in path coefficients between younger and older, hence hypotheses H6c and 
H6d were not supported. 

Table 7 shows that the paths coefficient between male and female were different on 
RA, EOU and CMP. The effect of RA, EOU and CMP on behavioural intention is 
different between male and female. Furthermore, Figure 5 shows that the effect of gender 
on the relative advantage and ease-of-use are more on male and female, respectively, 
hence hypotheses H7a and H7b were supported. The effects of gender on compatibility 
was found to be strong on male (β = 0.193, p < 0.001), however, the relationship was  
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found to be insignificant for female, hence hypothesis H7c is partially supported  
(see Table 6). On the other hand the two paths coefficient related to the effects of IMG 
and GS on BI were found to be similar between male and female, hence hypotheses H7d 
and H7e were not supported. 

Figure 4 Standardised path coefficients for younger and older  

 
Coefficients for Younger are in the shaded boxes. **p < 0.05; ***p < 0.01; 
****p < 0.001. 

Table 6 Summary of moderating effects testing 

Moderating 
variable Hypotheses Paths Moderation 

results 
Hypothesised 
effects Results of effects 

Age H6a RA → BI Significant Younger > Older Supported 
H6b EOU → BI Significant Older > Younger Supported 
H6c CMP → BI Not 

significant 
Older > Younger Not supported  

(No Difference) 
H6d IMG → BI Not 

significant 
Younger > Older Not supported  

(No Difference) 
H6e GS → BI Significant Older > Younger Not supported  

(Younger > Older) 
Gender H7a RA → BI Significant Male > Female Supported 

H7b EOU → BI Significant Female > Male Supported 
H7c CMP → BI Significant Male > Female Partially  

supported 
H7d IMG → BI Not 

significant 
Male > Female Not Supported  

(No Difference) 
H7e GS → BI Not 

significant 
Female > Male Not Supported  

(No Difference) 
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Figure 5 Standardised path coefficients for males and females 

 
Coefficients for males are in the shaded boxes. **p < 0.05; ***p < 0.01; ****p < 0.001. 

Table 7 Moderating effects of gender on predictors of behaviour intention 

Paths 
Unconstrained model 

(a) -χ2 (df = 440) 
Constrained 

Model (b) – χ2 ρ -Values ∆χ2 Remarks 

RA → BI 529.488 533.674 0.040 4.186* Different 
EOU → BI 529.488 534.807 0.021 5.319* Different 
CMP → BI 529.488 535.428 0.014 5.940* Different 
IMG → BI 529.488 529.742 0.614 0.254ns No Difference 
GS → BI 529.488 530.948 0.227 1.460ns No Difference 

ns: not significant; RE: relative advantage; EOU: ease-of-use; CMP: compatibility;  
IMG; image; GS; government support; BI: behaviour intention; χ2: Chis-square;  
df: degree of freedom. 
(a): Paths coefficient for age groups were allowed be free estimated. 
(b): The path specified was constrained to be equal across the two groups. 

7 Discussion and Implications 

The study findings show that relative advantage, ease-of-use, compatibility and 
government support are significant determinants of rural farmers’ behavioural intention 
to adopt m-government services. Ease-of-use was found to be the strongest determinant  
of behaviour intention that implies that rural farmers could be more attracted to use  
m-government services if they found m-government system is easy to use. This may be 
attributed to the facts that most of the rural farmers are less technology savvy (Misaki  
et al., 2016). This result is consistent with the studies carried out by Agarwal and Prasad 
(1999) and Dass and Pal (2011). The m-government system designers should thereby 
provide ease to use navigation systems, clear and usable interfaces, and help/user guide 
option to help rural farmers who are novice user. 
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The relative advantage was also found to be a significant predictor of behaviour 
intention to adopt m-government services and supports IS studies carried out by 
Baabdullah et al. (2016) and Shareef et al. (2012). To attract more rural farmers to use m-
government services, policy makers should provide an up-to-date agricultural information 
through m-government systems and educate the farmers on how to make use of the 
information to improve their market and price knowledge. Furthermore, agricultural 
information should be customised to serve the needs of specific rural farmers, for 
example, information should be provided by type of crops, seasons and geographical 
locations. It is also advisable that the back-end information systems be available 24/7 
days to enable accessibility of agricultural information anytime, anywhere. 

As compatibility is one of the determinants of behavioural intention, providing 
information that is compatible with the users should be considered. For example, certain 
agricultural information should be disseminated to or customised for relevant rural 
farmers. Policy makers should consider the experience of rural farmers in using mobile 
phones as well. The interface should be designed to map mobile gadgets that have 
different technology. In this way, more rural farmers could access the information. The 
result supports the findings of the prior IS researches (Abdelghaffar and Magdy, 2012; 
Rambocas and Arjoon, 2012). 

Government support was also found to be the key determinant of rural farmers’ 
intention to use m-government services as supported by Al-Shafi (2009) and Al Salmi 
and Hasnan’s (2016) studies. Therefore, policy makers should consider formulating 
policies and guidelines, promote the uses of m-government services as well as building 
m-government infrastructures (Chong et al., 2010). 

This study further examines the moderating effects of age on determinants of rural 
farmers’ behavioural intention. Younger farmers perceived the effect of a relative 
advantage as more important than older farmers and this support studies carried out by 
Tarhini et al. (2014) and Venkatesh et al. (2003). As a result, policy makers should pay 
more attention to the performance-related advantages of m-government systems which 
could influence younger cohort. Meanwhile, the effects of ease-of-use were found to be 
stronger to older farmers rather than younger farmers and the result supports Tarhini et al. 
(2014) and Venkatesh et al’s (2003) studies. Thereby, the m-government system 
designers not only need to design a system which is easy for farmers to use, but also 
priority should be given to older rural farmers. 

Furthermore, the effect that can be generated by the government support on 
behavioural intention was found to be significant for younger farmers and insignificant 
for older farmers. This finding is contradictory with previous studies which found that 
facilitating conditions is more stronger to older farmers than younger farmers (Venkatesh 
et al., 2003). This implies that younger farmers are more receptive to support provided by 
government. This could be attributed to the fact that younger people are more eager to 
understand, learn and use new technology innovation. 

The result shows that age differences do not moderate the relationship between 
compatibility and behavioural intention. This means that in the context of m-government, 
younger and older farmers behave indifferently, or both need agricultural information that 
is compatible with their own needs. 

This study further examined whether male and female respondents behave differently 
on the evaluation of effect generated by each predictor. The finding shows that gender 
did not moderate the relationship between government support and behavioural intention. 
This implies that both male and female respondents valued government support 
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indifferently and this finding is similar to Hu et al. (2010) study. Therefore, universal 
strategies related to government support could be implemented, not necessarily appealing 
to a certain gender. 

Nevertheless, gender could moderate the effect of compatibility on behavioural 
intention, and this result supports Venkatesh et al.’s (2003) study. However, this finding 
is partially supported because the effect was found to be significant for male and 
insignificant for female. This could be attributed by the fact that most of rural farmers 
society in developing countries are considered as a masculine culture so the values and 
needs of IS are more determined by males (Twati, 2014; Ebrahimi et al., 2010). Also, 
gender was found to moderate the relationship between relative advantage and 
behavioural intention, the moderating effect was found to be stronger among male 
respondents. This finding supports previous studies which found that the effects of 
relative advantage, in fact, are more important to male (Venkatesh et al., 2003, 2012). 
From the result, policymakers thereby should focus on promoting relative advantage that 
could encourage male farmers to use m-government service. Contrarily, the effect of 
ease-of-use on behavioural intention was found to be more stronger to female as 
compared to male and consistent to the studies carried out by Tarhini et al. (2014) and 
Venkatesh et al. (2003). This further suggests that the m-government system should be 
designed to map female farmers’ self-efficacy or their cognitive and physical abilities. 

8 Conclusion, limitation and future studies 

Compared to past studies, this study had extended the IDT by including the testing of 
direct and moderating effects generated by government support and demographic 
variables: age and gender respectively which are limited in previous studies related with 
technology adoption. Therefore, the current study’s results could expand the theoretical 
knowledge and provide more comprehensive recommendations to policy makers for 
useful strategies. 

The result shows that relative advantage, ease-of-use, compatibility, and government 
support could create a direct effect on rural farmers’ intention to use m-government 
services. In addition, age and gender could moderate the effect of relative advantage and 
ease-of-use on behavioural intention. Similarly, males were found to be more affected by 
compatibility in their decision of m-government service’s usage tendency. In other 
words, demographic variables could moderate the fundamental relationships between 
IDT’s constructs. Therefore, it would be useful for researchers to examine the moderating 
effects when IDT is applied in other contexts. 

The study’s results could provide useful implications which will enable policy makers 
to distinguish their strategies in encouraging target users to use m-government services in 
rural areas instead of implementing universal strategies that are related to significant 
determinants. To elaborate, policies on promoting and alerting rural farmers of m-
government services’ relative advantage, ease-of-use and compatibility should be 
customised to suite different cohorts. 

Despite the study’s theoretical and practical contributions, this study is facing some 
limitations. Firstly, the study employed self-assessment technique in data collection, such 
kind of instrument may be prone to common method biased. Therefore, future studies 
should consider using both objective and subjective techniques in data collection. 
Secondly, the study employs cross-sectional design technique which means that the data 
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have been collected at one point in time. However, due to time changes, respondents 
might become more experienced and knowledgeable in technology innovation which 
could change their perceptions on m-government determinants. Therefore, further studies 
which employ longitudinal design need to be carried out when certain environment such 
as improvement on education and communication technology in rural areas have 
changed. The current study examines respondents’ behavioural intention instead of actual 
usage behaviour because m-government technology is still in its infancy stage in 
Tanzania’s rural areas. However, if m-government technology has been established for 
quite sometimes and yet the usage is minimal, it would be wise to expand the IDT by 
including the testing of actual usage behavioural. 
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