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Abstract 

 

With the advent of ICT use in agriculture, a number of models have been proposed and used with 

different ICT initiatives to support them. In this study, we discuss different non-econometric models 

applicable to agriculture in developing countries. This study proposes an econometric model of ICT 

use in agriculture based on identified factors that influence the use of ICT by farmers and farm 

employees in the context of developing countries. The proposed model is derived mainly from 

agricultural practice in South Africa. The model variables that are predicted to have influence on ICT 

use in agriculture by farmers and farm employees are grouped under 5 categories namely, 

farmer/farm employee demographics, farm and farmer characteristics, managerial variables, ICT 

related variables, and perception and attitudes. Modelling ICT use in agriculture will help to identify 

factors that can be taken into consideration by policymakers and service providers who work with 

commercial farmers. The scope of the study reported in this paper is limited to determining the 

general structure or expressive form of the econometric model. An exact expression of the model and 

the results will be ascertained in a later study. 
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1. Introduction 
 

 

A number of non-econometric models on ICT use in agriculture have been proposed and used in 

developing countries. However, we are not aware of any econometric models on ICT use in 

agriculture that have been established yet. Therefore, the objective of this study is to identify the 

different ICT non-econometric models used in agriculture and then propose an econometric 

model that can be used in the same field. We report our effort to model the use of ICT in 

agriculture in a developing country context. 

 

Modelling ICT use in agriculture will help to identify factors that can be taken into consideration 

by stakeholders and service providers who work with farmers in agriculture. This will help them 

to find possible solutions to the problems and challenges faced by farmers and to meet their 

specific needs. This study will also provide basic information for further research on ICT-driven 

agricultural development. It will act as a benchmark for similar ICT use studies targeting 

agricultural communities. The research will contribute to the development of a future 
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comprehensive agricultural portal for developing countries especially in Africa. The results of the 

study will enable researchers, policymakers and other interested parties to understand the ICT 

needs of agricultural communities in developing countries. The identified factors of ICT use will 

contribute to the development of a relevant ICT-driven agriculture model that can be used for 

agricultural development purposes. Knowledge of these use factors can also contribute towards 

the shaping of government policy on agricultural development. 

 

This study focuses on the use, not the broader issues of adoption, of ICT in agriculture. The 

suggested model tests whether a farm owner or farm employee is likely to use certain ICT for 

farm operations. The proposed model does not ascertain the exact probability or livelihood value. 

The term farm owners and farmers will be used interchangeably. In this study, farm owners will 

be defined as those who actually own the farms or anyone acting and making decisions on their 

behalf (manager). Furthermore, the scope of the study reported in this paper is limited to 

determining the general structure or expressive form of the econometric model. An exact 

expression of the model will be ascertained in a later study. 

 

The rest of the paper is organized as follows: Section 2 discusses the relevant literature on non-

econometric models of ICT use in agriculture. Section 3 presents the econometric modelling of 

ICT use in agriculture. The proposed model is presented and explained in detail in section 4. The 

paper concludes in section 5. 

 

2. Non-Econometric models of ICT Use in Agriculture 
 

 

A model is a simplified version of a complex process or system used as a way of analysing and 

solving problems or making predictions. Mainly ICT models used in agriculture are proposed to 

solve problems of lack of information, be it on agricultural technologies, natural resource base 

and geography, policy environment, laws and regulations and market information. According to 

Mrayati [1] ICT models have initiatives that support them in order to meet the different needs of 

the community. An initiative is a plan or strategy aimed at tackling a particular problem or 

situation. 

 

A number of models of ICT use in agriculture have been proposed and used in different countries. 

Table 2 shows a summary of ICT models, initiatives under them and examples of agricultural 

communities in developing countries using those models. 
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Table 2: Models of ICT use in agriculture 
 

Model  Initiatives  Examples  

    

Rural Connectivity -Digital villages -Village pay phones 

model  -E-municipality (Bangladesh)  

    -Digital Village (South 

    Africa)  
   

Community-based -Multipurpose -Mamelodi (South 

content model information centres Africa),  

  -Telecentres  -Nakaseke (Uganda), 

  -Village information -Kothmale (Sri Lanka), 

  shops  -Talking farming  

  -Rural radios  (Zimbabwe)  
    

Virtual business -Professional trading - ISAP (India)  

incubator model networks  -B2Bpricenow.com 

  -Local business (Philippines)  

  information systems and -Electronic farm manager 

  portals  (Zimbabwe)  

  -Employment portals -E-choupal (India) 

  -Community financing   
    

Community  -Government services to -Madhya Pradesh (India) 

empowerment and isolated communities   

participation model     
    

Community vocational -Technical and -Vocational training 

training model vocational training centres (Zimbabwe) 
      

 

Adapted from Mrayati [1] 
 

 

Most of the models shown on Table 2 are being used in many developing countries. The models 

that find most use are the community-based content model and the virtual business incubator 

model. For example the telecentre approach has been widely used in Africa. Telecentres are 

established as information resources and communication nodes in communities to meet the 

information needs of the people. They offer a broad range of communication services for free or 

on subsidies from governments or non-governmental organisations [2]. In South Africa, the 

government established telecentres as a way of placing ICT and other information services within 
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the reach of disadvantaged rural South African communities [3]. About 103 telecentres have been 

established throughout different provinces in the country, and examples of successful telecentres 

include Mamelodi and Gaseleka. Services provided by Mamelodi telecentre are driven not by 

technology but by real needs of communities [4]. In Uganda, Nakaseke Multipurpose Telecentre 

has been among the successful telecentres. It helps farmers through creation of some educational 

videos on issues such as agriculture practices [2]. The telecentre have made a great difference due 

to its commitment to gender and women. It has managed to develop relevant and local 

agriculture-related content for use by the local people [5]. The telecentre approach has been 

embraced in many countries, including Uganda, Kenya, Senegal and South Africa. 

 

Besides telecentres, the rural radio approach has been so popular in disseminating agricultural 

information across long distances and rural remote places. One example of a successful initiative 

is the Kothmale community radio and Internet in Sri Lanka [6]. The initiative integrates 

community awareness, skills, capacity, public access and local appropriate content specifically for 

a rural set up. It has assisted the rural people to benefit from ICT. In Zimbabwe, the government 

has used radio and television in educating farmers using three main languages through a program 

called ‘talking farming’ [7]. The programme is broadcast live and offer question and answer 

sessions. It has been successful in disseminating agricultural information to agricultural role 

players and a lot of farmers gained relevant knowledge on agricultural practices on different farm 

enterprises. 

 

The Virtual business incubator model has initiatives which have been so popular in disseminating 

agricultural information to farmers. Information about markets, prices, best practices, finances 

and weather is disseminated through electronic business portals. For example, in India and South 

Asian Association for Regional Cooperation countries, a network of professionals called Indian 

Society of Agribusiness Professionals was formed to serve farmers, small rural entrepreneurs and 

agricultural graduates [8]. The professionals specialise in the provision of information through 

meetings, e-mails, seminars, workshops, SMS, website and telephones to provide services which 

pertains to irrigation, food processing, international trade, research, and agricultural extension. 

According to Singh [9], this network is probably the largest agriculture and rural development 

professional network in the world. It has a membership of over 9000 members, 400 NGO 

partners, and 110,000 farmers. It has been able to provide answers to over 3000 queries and 

problems raised by the farming community. 
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Paul, Katz and Gallagher [10] acknowledge that ICT for agricultural development have been 

successful in Jamaica and Philippines. Muturi [11] also confirms that Jamaica has set an 

impressive standard for other Caribbean countries, in terms of its support, implementation and 

applications of ICT for national development and public service delivery. In central Jamaica, the 

Central and Satellite Agricultural Information Centre, provide farmers with accurate and up-to-

date agricultural information to enhance access to market by poor people. 

 

In Philippines, an e-marketplace (B2Bpricenow.com) was established to enables farmers, 

fishermen, and small and medium enterprises to access market prices and trade products. The 

marketplace can be accessed via web site or cell phone and it has online trading and payment 

options and its services are provided free of charge. It provides free market place and an 

electronic bulletin where farmers could get market information directly. These facilities helped 

the farmers to know prevailing prices, increase their negotiation power and minimise costs of 

intermediation in the supply chain. Lower transaction costs are gained and broader access to 

global market is promoted [12]. 

 

A farming logistics programme called e-Hurudza/Electronic farm manager was developed by a 

local company to address farmers in three main languages in Zimbabwe. The e-Hurudza/ 

Electronic Farm Manager software enable farmers to access information on crop and livestock 

cycles, rotations, relevant input requirements and applications, tracking input prices, farm 

administration including financial reports, marketing and sales [13]. From this program a number 

of successful farmers have been able to (i) inquire and understand how to grow commercial crops, 

their varieties, disease control and chemical application; (ii) get advise on the most suitable crop 

for the region the farmer is situated according to the soil type and rainfall pattern; (iii) receive 

basic and intensive instructions on how and where to grow /rear a particular crop/livestock and 

(iv) capture input prices which are continuously updated to enable the farmer make informed 

decisions when preparing a budget. 

 

It seems some countries invest more in some models than the others, depending on the needs of 

their agricultural communities. Fewer developing countries invest in community empowerment 

and participation models and community vocational training models. More are interested in 

community-based content models and rural connectivity and virtual business incubator models. 

However, for ICT models to be successful there are a number of issues to be considered. One of 

them is the need for models to target different elements like community awareness, skills 

capacity, public access, empowerment and locally appropriate content. An integrated approach of 
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these elements is very important [6]. Another essential issue is the identification of the 

problems of agricultural communities and using the appropriate combinations of traditional and 

modern ICT when implementing the initiatives to support the ICT models [14]. 

 

Advantages of non-econometric models: The models discussed above are all non-econometric. 

Non-econometric models are important as they show how using ICT solves identified problems 

and needs in agricultural communities. The advantage of non-econometric models lies in their 

simplicity: easy application, even when data is limited and user-friendliness. With little training 

the beneficiaries can be able to comprehend what they are taught in implementing the initiatives 

under each model. In addition, non-econometric models are detailed and easy to understand. 

 

Disadvantages of non-econometric models: However, the major disadvantage is that facts and 

assumptions of a model cannot be proved statistically, thereby compromising the effectiveness of 

non-econometric models. In addition, without statistical analysis one cannot get the exact value of 

a factor or variable. The significant influence of a variable on other variables and their 

relationship with other variables cannot be predicted using non-econometric models. 

 

3. Econometric Modelling of ICT Use in Agriculture 
 

 

Given the shortcomings of non-econometric models, econometric models are often preferred. An 

econometric model is a tool used to replicate and simulate the main mechanisms of a regional, 

national or international economic system. According to European Commission [27], there are 

three main purposes for constructing an econometric model. Firstly, an econometric model tests 

the validity of theoretical relationships between variables and the magnitude of the relationships. 

It is a way of testing whether a variable has influence on the other variable. Secondly, 

econometric models can be used for evaluating and assessing the effects of policies. Thirdly, 

econometric models construct alternative reality and compare the results against the usual 

baseline models. 

 

Advantages of econometric models: Since without proof, facts do not speak for themselves, 

econometric models have the advantage of performing statistical tests on various modelling 

assumptions and they can be used to assess and prove the credibility of the proposed facts. 

According to Abler [28], econometric models permit the researcher to make varied and explicit 

assumptions. Assuming that there is real data and the study is methodically sound, econometric 

models produce real results. Using econometric models gives the exact value of a variable or 
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factor and assesses if there is significant influence of that variable on other variables. Econometric 

models also provide an opportunity to learn from recent economic history. Additionally, they can 

be modified to suit changing reality. Furthermore, the fact that econometric models are informed 

by economic theory, which specifies the variables that are important and the causal relationship 

among them, proves that econometric models are viable. 

 

Relevance of econometric models: Econometric modelling is very important because the statistical 

results help to explain the reasons behind a proposed assumption or hypothesis. In this study, this 

will enable us to identify the reasons or factors behind the use of ICT. The results of the study will 

enable researchers, policymakers, service providers and other stakeholders better understand the 

ICT needs of agricultural communities in their countries. The identified factors of ICT use will 

contribute to the development of a relevant ICT-driven agriculture model that can be used for 

agricultural development purposes. Knowledge of these use factors can also contribute towards 

the shaping of government policy on agricultural development. Farm owners and managers can 

use this model to determine if the correct personnel are recruited to use the specialized 

technologies and to check if certain technologies are suitable for their farm operations. 

 

Disadvantages of econometric models: Among other things, the major shortcomings of 

econometric models include the reliance on hypothesis that can only be supported by data. This 

entails the need for large data sets and a lot of data gathering. Also, econometric models need 

expertise to develop them. They also require forecasting of variables and are not always the best 

forecasting technique. They also have problems in predicting outside of the range of currently 

observed time frame. Besides, results from econometric models are historical in nature and may 

no longer be relevant [28]. As long as there is awareness of these disadvantages, their negative 

impact, or drawback, can be mitigated through conscious and purposeful effort. Thus, these 

disadvantages notwithstanding, economic models can be powerful and effective tools for the 

improvement of agriculture. 

 

However, we are not aware of any existing econometric models on ICT use in agriculture. In this 

study therefore, we propose an econometric model that shows the factors influencing the use of 

ICT in agriculture. The closest econometric model we found was on the use of ICT in health 

delivery system [15]. The author investigated the use of ICT in health service delivery in 

Namibia. There are similarities and differences between our model and what Shivute [15] 

proposed. Both studies identify the factors influencing ICT use and investigate the likelihood of 

ICT use, although the details of each model differ. The data analysis methods are similar, in terms 
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of the use of descriptive statistics, multinomial regression model and logistic regression model to 

identify the factors affecting the use of ICT. Some independent variables such as age, education 

level, income and ICT affordability are also similar. 

 

There are essential differences between the two studies. One of them is on the ICT that are 

investigated. In this study we investigate ICT used in agriculture that are different from ICT that 

can be used in health system. Shivute’s model shows what is actually happening in the Namibian 

healthy service delivery system, while our model is predictive. Lastly, our model uses correlation 

analysis to find the relationship between the variables and chi-square test to identify the 

differences in ICT use between the different stages of the supply chain and the differences within 

each stage of the supply chain. This is not applied in Shivute’s model; instead the author uses 

factor analysis to classify the technologies into three groups. In order to develop our econometric 

model we identified factors that influence the use of ICT in agriculture. These are reviewed in the 

next section. 

 

3.1 Factors affecting the use of ICT in agriculture 
 
Less research has been done on factors affecting the use of ICT in agricultural sectors of 

developing countries. The studies cited in this section were undertaken in developed countries 

like Canada, United State of America and United Kingdom. In South Africa, few scholars have 

investigated this issue. An example is Woodburn, Ortmann & Levin [16] who specifically 

investigated the factors influencing computer use by commercial farmers. Basically, there are few 

reports investigating the use of other information and communication technologies in agriculture. 

 

The technology acceptance model (TAM) suggests that there are a number of factors that 

influence the adoption and use of technology. These are external factors, perceived usefulness and 

perceived ease of use. Perceived usefulness is the degree to which using technology would 

improve performance and perceived ease-of-use is the degree to which using technology is 

expected to be effortless [26]. In agriculture, the use of ICT can be influenced by a number of 

different factors, such as type of farm enterprise, farmer’s permanent characteristics, farm 

characteristics, goals and community culture [17]. These factors have direct and indirect 

relationships and influence the use of ICT either positively or negatively. In businesses, the use of 

ICT also depends on the perceived value of ICT [17]. Results of previous studies reported on 

South Africa [16] and on Canada [18] show that certain characteristics of farmers such as 

education, age and off-farm work, farm size and gender are also important variables in explaining 
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the use of computers. Taken together, some of the factors identified in previous studies are as 

follows: 

 

Age: The age of the farmer can be negatively related to the use of ICT and the probability of ICT 

use decreases with increasing age. The younger the farmer, the more likely is the use of ICT. 

Farm size: The size of the farm has a positive relationship with the ICT uptake. Larger farms tend 

to be earlier users of technology than smaller farms [19]. 

Education: Use of technology is believed to be positively associated with education [18]. Those 

farmers with post-high school qualification tend to make up the majority of ICT users. 
 
Off-farm income: Farmers with off-farm income are likely to use ICT than those in full time 

farming [17]. The probability of ICT use increases if the farmer has off-farm employment. 

Gender: The probability of use increases if the farmer is female [18]. 

Barriers to ICT use: The anticipated barriers to ICT use such as lack of ICT training, high 

technology costs, lack of technical know-how and lack of education affect ICT use negatively. 

The higher these barriers are, the smaller the probability of ICT use. 
 
Farming experience: The farmer’s experience in agriculture has a positive relationship with ICT 

use. Those farmers with more farming experience tend to use technology than those with less 

experience [20]. 

Income: Those with less annual /monthly income are often the ones with the least access to ICT. 

The higher the income levels, the higher the probabilities of ICT use. 
 
Distance from centre of development: Those located close to the centres of development have 

greater access and use for ICT than those far away [21]. 
 
Household size: A large household size is generally associated with a positive influence on ICT 

use than a smaller household size. 
 
Attitude: Positive attitude towards ICT implies a positive effect on ICT use and a negative attitude 

implies otherwise [22]. 

 

Outlining the factors that were identified by other related studies contributes to the development 

of a model for ICT use in agriculture. 

 

3.2 Theoretical model underpinning the study 
 
Since this study is interested in investigating the factors that determine the use of ICT, it will 

employ the information innovation adoption model to explain farmers and farm employee ICT 

use behaviour. It is the best existing model we can find to explain ICT use in agriculture. The 

model uses behavioural modeling concepts proposed by Kline [29] and uses mediating variables 
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to assess the relationships. It was developed, adopted and used by Alvarez and Nuthall [30] to 

investigate the use of computer based information systems by dairy farmers in Canterbury, NZ 

and Florida, Uruguay. The model is shown diagrammatically in Figure 3.2. 

 

See Appendix 2 
 

 

The model shows that the use of computers by farmers relies on certain variables and that the 

relationship among the variables is not a simple direct one. The first group of variables is 

composed of antecedent variables that are indicated by circles in Figure 3.2. An antecedent 

variable is an underlying cause for a situation or scenario. In this model, the variables include 

farmer/employee’s permanent characteristics such as age, personality, formal education and 

income; farm characteristics such as farm size and crops grown on the farm, and farm/employee 

perceptions and attitude. The second group of variables includes mediating variables indicated by 

rectangles in Figure 3.2. Mediating variables are variables that describe how, rather than when, 

effects will occur by accounting for the relationship between the independent and dependent 

variables. Mediating variables are introduced to explain why an antecedent variable affects the 

outcome variable. In essence, they moderate the influence of antecedent variables on the outcome 

variable. Examples are coping styles of farmers, use of ICT in decision-making, information 

management style, and objectives and goals pertaining to ICT. 

 

According to Alvarez and Nuthall [30], the model assumes that there are direct and indirect 

relationships between the antecedent and outcome variables. The reversible arrows on the 

antecedent variables indicate a two-way relationship between the variables. One variable may 

affect the other either positively or negatively, and vice versa. For example, education, as an 

independent variable, may not be acting alone, but maybe interacting with farm characteristics 

and/or with elements of community culture. One-way arrows indicate the relationship between the 

antecedent and the mediating variables, with the mediating variables explaining the relationship 

between the antecedent variables and the final outcome variable. Each antecedent variable may 

affect the mediating variable negatively or positively. For example, the farmer’s education may 

affect the farmer’s objective, management style and the ultimate use of ICT. 

 

All these variables influence the final outcome variable, which is the use of ICT represented by 

the octagon in Figure 3.2. Basically all these three groups of variables are being investigated in 

this study. In the data collection instrument there are relevant questions asked about these 

variables. The data collection instrument is beyond the scope of this paper, and as such is not 
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reported here. The factors discussed in this section and other possible factors can be analysed to 

propose hypothesised econometric model. We attempt this in the next section. 

 
 

 

4. Econometric Modelling Framework 
 

 

From the foregoing discussion, it is seen that a number of factors influence ICT use in agriculture. 

In the proposed model, these are defined as modelling variables. In the model, the independent 

variables fall under five categories that are hypothesized to influence the use of ICT in 

agriculture. This is shown diagrammatically in Figure 4. As can be seen in the figure, statistical 

modelling techniques (which are discussed later) are applied to the independent variables to 

determine a suitable indicator for ICT use in agriculture. 

 

As already noted, the proposed model in this paper is derived from agricultural practice in South 

Africa, mainly because is demographics, the ICT profile of its farmers and other ICT related 

variables more closely resemble those of other developing countries. 

 

See Appendix 3 
 

 

4.1 Variables 
 

 

Table 4.1 illustrates the list of variables (and their predicted signs) that are hypothesised to have 

influence on ICT use in agriculture by farm owners and farm employees. In this framework, both 

the farm owners and the farm employees are included as respondents, because leaving one of 

these two would give us inadequate information about their use of ICT. For ICT use in agriculture 

to be successful both the farm owners and farm employees must be willing and able to use ICT in 

their day-to-day agricultural operations. Farm owners make decisions on the type of employees to 

employ and the appropriate ICT suitable for their farm configuration. On the other hand, the farm 

employees are there to execute what the farm owner proposes. The fact that on a farm setting, the 

farm employees do much of the work justifies the use of ICT by farm employees in some of their 

daily operations. This study will help the farm owners and managers to determine if the correct 

personnel are recruited to use the specialized technologies. Also there is need to check if the farm 

employees are getting the benefits of the proposed ICT they use on their day-to-day operations. 

Above that, with the ongoing Agricultural Black Economic Empowerment (Agri-BEE) it may be 

necessary to investigate how farm employees are empowered by their employers. Excluding 
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either the farm owner or farm employee in the study would mean that some essential information 

would be missing. 

 

Table 4.1: List of variables for ICT use and their predicted signs 
 

 

Variable  Description Type of measure Expected sign 
      

Dependent variables     
      

ICTUSE  Whether [1]=yes, [0]=no   

  farmer/employee    

  use ICT or not    
     

Independent variables    
      

     Farm 

    Far employ 

    m ees 

    owne  

    rs  
      

Demographics     
      

AGE  Age of farmer/ Years - - 

  employee    
      

INC  Income per Rands + + 

  month/year    
      

OFFINC  Off-farm income [1]=yes, [0]=no +  
      

EDUC  Education level Years + + 
      

HHSIZE  Household size Numeric  + 
      

AGRIC  Agricultural [1]= yes, [0] = no + + 

  qualification    
      

GENDER  Gender [1]=male, [0]=female  - 
      

EMPLMT  Nature of work [1]=permanent,   

  contract [0]=seasonal   
      

RACE  Race [1]=black,[2]=coloured, + - 

   [3]=white   
     

Farm & farmer characteristics    
     

DIST  Distance from town Hours + - 
      

ENTTYPE  Type of farm [1]=dairy,[2]=fruit,[3] +  
      

     64 



 

 enterprise =field crop   

  [4]=livestock   
     

MEM Cooperative [11]=yes, [0]=no -  

 membership    
     

EXP Farm experience Years - + 
     

FSIZE Farm size Hectares +  
     

Managerial variables    
     

EXP Farm experience Years - + 
     

MKT Market [1]=yes, [2]=no +  
     

MGT Managerial position [1]=yes, [0]=no  + 
    

ICT related variables    
     

GOAL Farmer/employee [1]=yes, [0]=no + + 

 ICT goal    
     

ICTLIT Employee ICT Count  + 

 literacy    
     

TRAIN Employee ICT [1]=yes, [0]=no  + 

 training    
    

Perceptions and attitude    
     

ATTI Farmer/employee [1]=positive, + + 

 attitude towards ICT [0]=negative   
     

BEE Employee/farmer [1]=positive, + + 

 attitude towards [0]=negative   

 black empowerment    
     

AFFOD Affordability of ICT [1]=yes, [0]=no - - 
     

 

(+) Positive association with ICT use (-

) Negative association with ICT use 

 
 

 

4.1.1 Independent variables: The 23 potential independent variables fall under 5 categories, 

namely, farmer/farm employee demographics, farm and farmer characteristics, managerial 

variables, ICT related variables, and perception and attitudes. The predicted signs on the 

independent variables indicate whether they are likely to affect the dependent variable (ICTUSE) 

positively or negatively. Some factors that influence use of ICT by farm owners may not be 
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necessarily the same as those that influence the use of ICT by farm employees. Even if some of 

the factors are the same, they may have different relationships with ICT use. 

 

The independent variables included in the model are derived from previous related studies on ICT 

use in agriculture, which identify them as the most significant factors, and from other studies on 

ICT adoption [16; 18]. Some of the variables have not been identified in any previous studies, but 

they are anticipated to make economic sense when related to ICT use. The market was also 

included because most of the farmers export some, if not all, of their produce to overseas markets. 

There are a number of aspects that are relevant and applicable for developing countries but may 

not be relevant to developed countries in the proposed model. For example, BEE is an important 

aspect for developing countries like South Africa because it was initiated to allow the black 

majority to participate fully in the economic development of their countries [23]. It is used as an 

affirmative action mechanism to resolve racial differences and imbalances stemming from the 

colonial antecedent of apartheid in most African countries. It is likely that most blacks will 

welcome the initiative and empower themselves through, among other things, using ICT to be 

actively involved in the economy. Race is another important variable relevant to developing 

countries. This variable measures if there is a change before and after independence in the 

ownership and management of resources on farms. Before independence most agricultural sectors 

were dominated by the colonisers, mainly whites. The situation slowly changed after 

independence. Another factor that is peculiar to developing countries is that of affordability of 

ICT. In Africa, it is still a great challenge, especially for the black majority. It is therefore 

important to investigate if differences in ICT affordability have significant impacts on its use. 

Some demographics apply even to developed countries, although the interpretations may be 

different from those of developing countries. 

 

4.1.2 Dependent variable: Use is usually defined in terms of a binary variable. In this case, 

ICTUSE is the dependent variable Y and is defined as a binary variable with a value of 1 and 0. 

For farm employees, Y has a value of 1 when farm employees are likely to use ICT and 0 when 

not likely to use ICT. In case of farm owners, Y has a value of 1 indicating the suitability of a set 

of ICT for the farm operations and 0 for the non-suitability of a set of ICT for the farm operations. 

Table 4.1.2 shows the interpretation of Y value for farm employees and farm owners. 
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Table 4.1.2: Interpretation of Y value for farm employees and farm owners 
 

Type of user Y- Value Interpretation and 
 

  meaning of Y-value  
 

    
 

 0 Is likely not to use ICT  
 

Farm employees 

   
 

1 Likely to use ICT  
 

   
 

 0 ICT not suitable for farm 
 

  operations  
 

Farm owners/farmers 

   
 

1 ICT   suitable   for farm 
 

  operations  
 

    
 

 
 

 

4.2. General Form of Econometric Models 
 

 

A set of equations that depict real economic sense can be used to express the relationships among 

the variables and predict the effects of each variable on the dependent variable. The general form 

of the equations is the same for both farm owners and farm employees, but the independent 

variables are different. The generalised equations are applicable to ICT use in agriculture in 

developing countries, particularly South Africa. Our investigation leads us to surmise that the 

independent variables are essentially orthogonal, or independent, of one another. Similar 

relationships have been found to exist in the use of computers and other information and 

communication technologies by farmers [25; 18], in the dairy industry [17] and in the health 

industry [15]. Therefore, the hypothesized general format of the econometric models is as 

follows: 

 

Econometric model 1: farm owners 
 
 

YFO = B0 + B1AGE + 
 

B8FSIZE + B9EXP + 
 

B16AFFOD + ε0 

 
 

B2INC + B3EDUC+ B4AGRIC + B5RACE + B6DIST + B7ENTTYPE + 

B10MEM + B11GOAL + B12OFFINC + B13MKT + B14ATTI +B15BEE + 

 

 

Where:  

YFO = Use of ICT by the farm owner (A binary value. 1 if ICT is suitable for farm operations, 0 

if otherwise) 
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B0 = Constant 
 

B1- B16 = Coefficients 

ε0 = Error term 

 

Econometric model 2: farm employees 
 
 

YFW = α0 + α1AGE + α2INC + α3EDUC + α4HHSIZE + α5AGRIC + α6RACE + α7DIST + 

α8EXP + α9MGT + α10GOAL + α11ICTLIT + α12GENDER + α13TRAIN + α14 EMPLMT + 

α15ATTI + α16BEE + α17AFFOD + ε1 

 

Where: 
 

YFW =Use of ICT by the farm employee (A binary value. 1 if farm employee is likely to use 

ICT, 0 if otherwise) 

α0 = Constant 
 

α1- α17 = Coefficients 

ε1= Error term 

 

4.2.1 Statistical Experiment 
 

 

To determine the exact final form of the econometric expression of the proposed models, a set of 

statistical analysis techniques need to be specified on a data set collected from the field. 

Correlation analysis will be used to find the relationship between the variables and chi-square 

test will identify the differences in ICT use between the different stages of the supply chain and 

the differences within each stage of the supply chain. Multinomial regression model will be used 

to identify significant factors affecting multiple ICT use by farm owners and employees. Logistic 

regression model will be used to analyse the relationship between one dependent variable and 

more than one or multiple independent variables [24]. Logistic regression modelling will also be 

used to identify factors affecting the use of individual ICT. A different model will be run for the 

farm owners and employees to examine the factors that determine the use of each individual ICT. 

Logistic regression is more appropriate than linear regression for this analysis because the 

dependent/outcome variable is binary. Depending on the significance levels found, some of the 

independent variables may vanish from the model expression. 
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4.2.2 Data 
 

 

Two sets of data will be collected. The first set on the farm employees will probe types of ICT 

used, factors influencing ICT access, ICT literacy and training, perceptions and attitudes towards 

ICT. The set for farm owners will address issues of production, asset and input procurement, 

communication, ICT types used, challenges of ICT use and role of ICT in marketing. 

 

The type of statistical experiment for this study requires stratified random sampling in order to get the 

true indicator of the use of ICT in the agricultural sector. To improve the representativeness of the 

sample by reducing sampling error, it is necessary to apply random sampling to each stratum. This 

method will need to be applied to both the farm owners and farm employees. 

 

5. Conclusion 
 

 

The main aim of ICT in agriculture is to provide information to farmers and all stakeholders and 

help them to make informed decisions throughout the year. Policy makers and stakeholders will 

only develop better service delivery when they have an appropriate model showing a true 

indicator for what is happening in the field of agriculture. In this paper therefore, we worked 

towards the development of this model. However, there is need to conduct statistical experiments 

to validate the predictions suggested in this paper. The results of the experiment will provide a 

better picture of the effects of each variable on ICT use. We have already begun this extension of 

the study. 
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