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Chapter 1 Introduction 

This chapter is partially based on the contents of the following paper: 
Mukti, I. Y. (2019). Defining, designing, and implementing rural smartness. 2019 IEEE 

23rd International Enterprise Distributed Object Computing Workshop (EDOCW), 
Paris, France. https://doi.org/10.1109/EDOCW.2019.00042  

While most of the population in developed countries are living in urban areas, around 
half of the population in developing countries are rural inhabitants (United Nations, 
2019). It is projected that in 2030, 43% the of population in developing countries will still 
be living in rural areas (Roland Berger, 2017). In general, rural inhabitants are 
characterised by having a low income. As shown in Figure 1-1, data from Roser and Ortiz-
Ospina (2013) shown that across all world regions, the poor tend to be the people living 
in rural areas. This phenomenon is supported by the study of Castañeda et al. (2018), 
where based on data from 89 developing countries, around 75% of those who live below 
the poverty line are rural inhabitants. 

 
Figure 1-1. Demography of the poor in rural areas (Roser & Ortiz-Ospina, 2013) 
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To escape the poverty trap and be motivated by a higher potential income and wider 
economic opportunities, rural inhabitants are migrating to urban areas (Sicular et al., 2007; 
Østby, 2016; De Magalhães & Santaeulàlia-Llopis, 2018). However, while in the past the 
urbanisation was often correlated with economic growth, the current trend of 
urbanisation is the contrary. Urbanization without growth (a term coined by academics to 
describe the current urbanization phenomenon) has led to negative consequences (Eremia 
et al., 2017). As the urban infrastructures are overwhelmed by the increasing demand, the 
under-sized capacity of critical urban infrastructures is under a lot of stress. Urban areas 
host 50% of the world population, consume 75% of the world’s generated energy, but 
cover only 2% of the planet’s surface (Eremia et al., 2017). This situation creates numerous 
urban problems, such as, traffic congestion, energy crisis, slum areas, and pollution 
(Chakrabartty & Gupta, 2014; Zhang, 2016; Franco et al., 2017). Rural areas, on the other 
hand, lack the talent needed to fuel their economic engine since much of the population 
at a productive age is pulled to the cities (Naldi et al., 2015; Cunha et al., 2020). This, in 
turn, makes alleviation of poverty occurring in rural areas (Castañeda et al., 2018) more 
difficult. Lastly, migrants typically end up in low-wage jobs because a large proportion of 
them lack the skills necessary for well-paid jobs in the cities, which traps them again to 
poverty (Zhang, 2016). Therefore, instead of encouraging urbanisation, the preferred 
approach to reducing poverty is to improve the rural citizens economic welfare through 
the development of the rural economic climate (Imai et al., 2017). 

Recent studies pointed out that the development of rural economic climate could be 
achieved by making the rural areas smarter through the intensification of use of the novel 
information technology (IT) (Zavratnik et al., 2018). While the definition of smartness for 
rural areas is vague and just starting to gain some attention in literature, the concept of 
smartness for urban areas is already well established and could be used as the starting 
point to formulate the concept of rural smartness. There are many definitions of smartness 
exist, however the extensive literature study on urban smartness provided by Albino et 
al. (2015) and Cocchia (2014) suggest that, in the essence, smartness is realised when the 
implementation of IT is able to improve the living quality of the inhabitants. 

1.1 Research on Rural Smartness 

Research concerning smartness in rural areas is recently gaining attention from 
academics. Studies from different perspectives were available in the extant literature. 
Several studies emphasised the formulation of strategies to successfully implement novel 
information technology in the rural context. Naldi et al. (2015) examined strategies to 
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achieve economic growth in the rural areas of Europe. In this regard, the authors suggest 
that the utilisation of IT in rural areas should support the development of local creative 
economies, optimise the potential of local amenities (e.g. natural amenities, recreational 
sites, and local culture), and strengthen the connectivity with related parties in the region 
for collaboration. Zavratnik et al. (2018) examined several smart village initiatives 
worldwide. Their analysis resulted in the following strategies to develop the rural 
economy through the adoption of smartness technology. First, finding local solutions 
according to the unique potentials in particular rural areas. Second, exploring linkages 
with small towns or cities. Third, directing economic activities into the low-carbon circular 
economy. Fourth, promoting digital transformation. 

Other studies were aimed at developing a framework to understand essential elements of 
rural smartness. Katara (2016) studied the adoption of smart villages in India. The author 
proposed a framework consisting of necessary components for the realisation of rural 
smartness, namely, (1) an economic component (e.g. entrepreneurship and governance 
model), (2) an environmental component (e.g. environmental infrastructure and natural 
products), (3) a social component (e.g. citizens participatory and culture), and (4) capacity 
building (e.g. personality development and community development). Mishbah et al. 
(2018) investigated academic literature with regards to smart villages. The authors suggest 
that to achieve the objective of developing the rural economy, the formulation of strategies 
for the utilisation of IT in rural areas should be comprehensively defined and comprised 
the dimensions of economy, technology, people, governance, environment, living, and 
energy. 

Several studies addressed the topic from a technical perspective. They put forward the 
intensification of the use of IT (hardware or software) to improve rural economic activities 
in a pragmatic manner. For example, Santhiyakumari et al. (2016) discussed the utilisation 
of a novel IT equipment to increase the productivity of farmers, Yu (2017) discussed the 
implementation of an online financing platform to improve the financing access of rural 
SMEs, Srinivasulu et al. (2017) discussed the implementation of cloud services to improve 
farming productivity, and Gyeltshen and Osathanunkul (2018) discuss the 
implementation of an IT platform tailored to market agricultural products produced by 
the small-scale rural farmer.  

Other studies, instead of pragmatically implementing IT to improve specific activities in 
the rural context, they focused on providing a conceptual design of an IT solution based 
on a comprehensive assessment of the situation in rural areas to ensure the IT solution 
aimed to be implemented in the rural context is effective. Talbot (2016) proposed a model 
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that connects the policymakers and entrepreneurs to boost innovation for economic 
growth in rural areas. The key feature of the model is the establishment of a digital service 
platform that act as a network-based innovation brokerage. This platform aims to facilitate 
collaboration between diverse business entities, independent of their geographical 
location, to optimise their existing potential and promote innovation-based value 
creation. Cunha et al. (2020) also conducted research in this direction. They proposed a 
conceptual model that provided an integrated view of four fundamental quadrants of a 
smart rural region. The conceptual model suggests that the smart rural region could be 
realised when the digitisation empowers the business cooperation networks, agricultural 
and food sector networks, and the support networks for the elderly. 

Another type of studies takes a different approach. These studies mainly focus on 
understanding how the economic climate in rural areas could be improved with the 
establishment of rural e-commerce ecosystem based on a longitudinal study. Jung et al. 
(2014) examined how the Information Network Village project in South Korea has led to 
the establishment of a rural digital ecosystem that enhances the South Korean rural 
economy. Leong et al. (2016) identified the self-organising e-commerce ecosystem, and 
explained how it could be self-established and empower marginalised communities in 
rural areas of China. Similarly, Li et al. (2019) investigated the development of the e-
commerce ecosystem in China’s rural areas and its effects on poverty alleviation in the 
region. 

1.1.1 Artefacts of rural smartness 

In summary, the aforementioned studies suggest that the objective of rural smartness is 
strongly centred around the empowerment of citizens and the development of the 
regional economic potential through the diffusion of IT innovation. The main assumption 
is that fostering IT innovation will lead to the emergence of a better local micro-economic 
climate (Katara, 2016; Mishbah et al., 2018; Zavratnik et al., 2018; Martinez-Gil et al., 2019).  

This finding implies that rural smartness is concerned with two integral parts of the 
information systems (IS) artefact, namely IT artefact (as indicated by the diffusion of IT 
innovation) and social artefact (as indicated by its objective, i.e., the rural economic 
welfare improvement) (De Leoz & Petter, 2018; Chatterjee et al., 2021). IT artefact refers to 
human-created tools used for solving problems that emphasise the role of information in 
the technical design (Orlikowski & Iacono, 2001; De Leoz & Petter, 2018). On the other 
hand, the social artefact refers to the social interactions and the social changes among 
individuals and groups that are impacted by the IT artefact within the context of a 
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problem (Lee et al., 2015; De Leoz & Petter, 2018). As illustrated in Figure 1-2, both 
artefacts are inter-related and combined in a synergistic manner to achieve certain 
purposes (Chatterjee et al., 2021).  

 

Figure 1-2. Conception of IS artefact in this dissertation. Adopted from Chatterjee et al. 
(2021) and De Leoz and Petter (2018) 

With the above conception of the IS artefact, the IT artefact of rural smartness is concerned 
with the IT components that are being deployed in the rural environment. On the other 
hand, the social artefact of rural smartness refers to the social implications and interactions 
among the stakeholders in the rural communities that can be seen as the direct result of 
the adoption and use of the IT artefact. In the following subsections, we explore the state-
of-the-art of both rural smartness' artefacts to outline the gaps in the extant literature, 
which in turn provides direction for the goals of this research. 

1.1.2 Research on IT artefacts of rural smartness 

Several studies in the extant literature already provided some insights on which IT artefact 
is effective to improve the rural economic climate. These studies pointed out that the 
development of the rural economic climate could be achieved by enabling the rural 
communities to participate in a digital business ecosystem (DBE) through a digital service 
platform (Jung et al., 2014; Talbot, 2016; Li et al., 2019; Cunha et al., 2020). A digital service 
platform is a structure that facilitates the interaction of actors and resources which 
provides an avenue for value co-creation enabled by digital means (Lusch & Nambisan, 
2015; Göbel & Cronholm, 2016; Löfberg & Åkesson, 2018). Whereas a DBE is an 
environment of interacting organizations and individuals that co-create value through a 
collaborative network enabled by interconnected digital services over the internet 
(Herdon et al., 2012; Senyo et al., 2019a, 2019b).  

DBEs are growing rapidly in many developing countries. Countries in Southeast Asia are 
an example of this phenomenon. As a region that is comprised mostly of developing 
countries, Southeast Asia's internet economy has tripled from $32 billion in 2015 to $100 
billion in 2019. Moreover, the value of their internet economy is projected to exceed 8% of 
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the GDP by 2025, closing the gap with a developed market like the United States, where 
the internet economy accounted for 6.5% of the GDP in 2016 (Google & Temasek / Bain, 
2019). This phenomenon shows that DBE is a promising vehicle for economic growth. 

However, despite its promising economic potential, rural communities are still 
marginalised in the current DBE as it has been highly urban-oriented (Kshetri, 2018). The 
situation in Indonesia and Vietnam illustrates this phenomenon. In Indonesia, the online 
sales volume from rural sellers only accounts for 0.5% of the total sales volume in 2017 ($ 
0.024 billion compared to $ 5 billion) (McKinsey & Company, 2018), and in Vietnam, 75% 
of the total e-commerce sales were generated only from its two big cities: Hanoi and Ho 
Chi Minh City (Kshetri, 2018).  

We identified that rural communities are marginalised due to several challenges. First, 
rural communities have insufficient IT infrastructure (Katara, 2016) and limited digital 
literacy (Manda & Backhouse, 2018). Second, the government, as the party that is 
responsible for rural development, has a strict financial budget (Li, 2015; Said et al., 2020) 
that limits its capacity to facilitate digital services for rural communities. Lastly, 
facilitating digital services for rural communities is not economically attractive for the 
private sector. This is because of the low purchasing power of the rural citizens 
(Castañeda et al., 2018), and the high investment to ensure digital readiness in rural areas 
(Philip & Williams, 2019). Therefore, given these challenges, a DBE tailored for the rural 
context is needed.  

In that regard, several studies in the extant literature already provided some insights on 
how a DBE tailored to improve the rural economy could be established. These studies can 
be grouped into two categories. The first category of studies proposed a conceptual design 
of a digital service platform that is tailored to improve the rural economic climate (Talbot, 
2016; Cunha et al., 2020). Whereas, the second category of studies provided theory and 
lessons learned from the successful rural DBE: Jung et al. (2014) provided a case study in 
South Korea (Jung et al., 2014), and Leong et al. (2016) Li et al. (2019) explained a case 
study in China.  

However, although these studies already shed light on how to improve the economic 
situation in rural areas through the establishment of a DBE tailored for the rural context, 
design science research (Wieringa, 2014) type of studies that propose concrete guidelines 
to establish such a rural DBE are still scarce. In particular, what is still missing is a 
reference architecture that could serve as a guideline for the provision of a digital service 
platform aimed to establish the rural DBE. Since rural areas can be an ecosystems that 
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comprised of different interrelated stakeholders (e.g., rural communities, government 
agencies, and third-parties from the private sector), the reference architecture is expected 
to be represented by a layered and modular architecture that facilitates easy incorporation 
of a dynamic set of rules of service exchange among actors involved in the ecosystem 
(Lusch & Nambisan, 2015).  

1.1.3 Research on the social artefact of rural smartness 

Particularly in the developing countries, rural communities were left behind in terms of 
access and usage of IT (Ye & Yang, 2020).  Only 28.8% of households in rural areas of 
developing countries have access to the internet in 2019, much lower compared with 
65.1% in the urban areas in the same year (Statista, 2021). Apart from the technological 
challenges due to its remote geographical characteristics, this urban-rural digital divide 
was also heavily impacted by the social situation of the rural communities (Onitsuka et 
al., 2018; Ye & Yang, 2020).  

Several societal challenges that hinder rural communities from getting benefits from IT 
are summarised in the following.  First, rural citizens typically have a low educational 
level, with only a small fraction of them continuing with higher education (Imai & Malaeb, 
2018). This low educational level makes rural citizens lack knowledge of the value of IT 
and the proper use of IT devices/services (Nedungadi et al., 2018; Dowell, 2019). Second, 
rural citizens typically have a low income, and a significant percentage of them live below 
the poverty line (Castañeda et al., 2018; Imai & Malaeb, 2018), which makes their 
affordability of IT devices/services extremely low. Lastly, since facilitating digital services 
for rural communities is not economically attractive for the private sector (due to the low 
purchasing power of rural citizens and the high investment), the provision of IT for rural 
communities relies on the government (Zavratnik et al., 2018; Philip & Williams, 2019). 
However, the strict financial budget and the constrained resources limit their capacity to 
facilitate the required IT infrastructure and service (Li, 2015; Said et al., 2020). This 
situation, in turn, resulted in the vicious cycle of the digital backwardness in rural areas. 

Given the societal challenges explained above, it can be concluded that the successful 
diffusion of IT in rural areas is not only determined by the technical aspect of the IT 
devices/services (IT artefact), but also by the dynamics in the social environment in rural 
communities (social artefact). Several studies already carried out research in this direction. 
Naldi et al. (2015) captured the socio-economic conditions in rural areas and introduced 
the concept of smart specialisation. This concept suggests that effective initiatives to 
achieve rural smartness should involve the local communities and consider the local 
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capabilities and potential. Mishbah et al. (2018) studied the social structure of rural 
communities and proposed an integrative framework to achieve rural smartness. This 
framework considers the aspects of human resources, human resources, culture, 
technology infrastructure, and natural resources. Moreover, Leong et al. (2016) and Li et 
al. (2019) conducted a longitudinal study to understand the social structure of the 
successful IT artefact (i.e., e-commerce adoption) in rural areas of China. The former 
identified critical actors and their roles in establishing a self-organising digital ecosystem 
for rural development. The latter documented and provided a theory that underlies a 
successful poverty alleviation program through a rural e-commerce ecosystem. 

However, although previous studies already provided guidance on how to achieve rural 
smartness by considering the social factors in rural communities, gaps still exist. Based on 
our assessment of the extant literature, study that portrays the interrelated factors in the 
rural social structure concerning the diffusion of IT in order to achieve rural smartness is 
still missing. More precisely, what is still missing are (1) characteristics of smartness that 
could contribute to the improvement of rural citizens’ economic welfare, and (2) a causal 
mechanism that explains the antecedents and implications of rural smartness on the 
economic welfare of rural citizens. 

1.2 Research goals and research questions 

Motivated by the challenges faced by rural citizens explained earlier in this Chapter and 
the gaps in previous studies on rural smartness, this research aims to provide guidelines 
for improving the economic welfare of rural citizens through diffusion of the rural 
smartness concept. Based on this aim, our main research question is formulated as 
follows: 

How to improve the economic welfare of rural citizens through the diffusion of rural smartness? 

We answer the above main research question by pursuing the following research goals 
(RGs):  

RG1: To understand the social artefact of rural smartness. The purpose of this goal is to 
understand the causal mechanism that explains how the realisation of rural smartness 
leads to economic welfare improvement for rural citizens. For this purpose, we aim to 
formulate and empirically validate a theoretical model that depicts the interplay between 
the determinants of rural smartness and its implications on the economic welfare of rural 
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citizens. Knowledge of the social artefact of rural smartness explained by this model will 
provide practical guidance for the implementation of initiatives toward rural smartness 
and allow us to identify the more accurate requirements of the IT artefact of rural 
smartness that effectively improve the economic welfare of rural citizens.  

We operationalise this RG in terms of the following research question (RQ), which is then 
further refined in the following sub-questions:  

RQ1: How does the concept of rural smartness contributes to the improvement of rural citizens’ 
economic welfare? 

SQ1.1: What are the contributions of smartness to the economic welfare of the citizens? 
Our goal with this question is to: 1) identify the characteristics of smartness that have 
been mentioned in the literature to have an economic impact, 2) list the economic 
impacts of smartness. Answering this question will help us to define the concept of 
rural smartness and understand the social artefact of rural smartness, particularly in 
identifying its implications that can be seen as the antecedents of rural citizens’ 
economic welfare improvement.  

SQ1.2: What are the challenges of implementing the concept of smartness in rural areas? 
Within this question, we identify challenges that might raise barriers to the adoption 
of smartness in the rural context. Answering this question will help us to identify 
the readiness factors, that is the elements that need to be in place for the successful 
adoption of smartness in rural areas. Further, these readiness factors can be seen as 
the determinants of rural smartness.  

SQ1.3: How should the causal mechanism of determinants and implications of rural 
smartness be modelled? 
Answering this question assumes a theory building exercise resulting in a theoretical 
model that depicts the causal relationships between multiple variables that explain 
the determinants and the implications of rural smartness. This model is developed 
using the results provided by SQ1.1 and SQ1.2. To evaluate the relationships 
between the identified variables, the formulated theoretical model is empirically 
tested with data from a sample of respondents from rural areas of West Java, 
Indonesia (see Appendix A).  

RG2: To design reference architecture of the IT artefact of rural smartness. This goal 
concerns the specification of a reference architecture that could guide the development of 
a rural smartness platform: a digital service platform that facilitates the establishment of 
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a DBE tailored to improve the rural economic climate. As explained in section 1.1.2, such 
a platform is considered to be an effective IT artefact to improve the rural economic 
climate. We use the ArchiMate modelling language to formally specify the reference 
architecture. The reason for using this approach is due to the fact that enterprise 
architecture allows for a multi-layered approach to modelling, and ArchiMate is 
expressive enough to allow the explicit modelling of services and service exchanges 
(Lankhorst et al., 2017). A complete description of ArchiMate can be found in The Open 
Group (2019) and its summary is provided in Appendix D.  

Furthermore, the design of the reference architecture is grounded on the understanding 
of the social artefact of rural smartness resulting from RG1. As suggested by De Leoz and 
Petter (2018), by incorporating the social artefact in the design process, the reference 
architecture is expected to be more effective in improving the rural economic climate 
when it is implemented.  

The research questions that would allow us to achieve this RG, are as follows:  

RQ2: How should the IT artefact of rural smartness be designed? 
This research question focuses on delivering a reference architecture for the rural 
smartness platform. To that end, we formulate two sub-questions below:  

SQ2.1: What is the state-of-the-art on service platforms in the context of rural smartness? 
The aim of this question is to understand the current developments concerning 
digital service platforms as the IT artefact for rural smartness. Answering this 
question will require the identification of the state-of-the-art functional 
characteristics, the technology used, and the stakeholders involved in such 
platforms. Insights gained from answering this question will constitute the 
foundation for the architectural design process of the rural smartness platform. 

SQ2.2: How should the reference architecture of the rural smartness platform be formally 
described? 
Within this question, we design the reference architecture of the rural smartness 
platform by means of an enterprise architecture design using the ArchiMate 
modelling language. Furthermore, the design of this reference architecture is guided 
by the understanding of rural smartness’ social artefact resulting from SQ1 and the 
state-of-the-art of digital service platforms as resulted from SQ2.1.  
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RQ3: How effective is the IT artefact of rural smartness in improving the economic welfare of rural 
citizens?  
This research question focuses on evaluating the effectiveness of the rural smartness 
platform. In that regard, we employ two approaches. First, we use the expert opinion 
method to evaluate whether implementing the proposed reference architecture would 
effectively improve the economic climate in rural areas. Second, we survey a sample of 
rural businesses (as the intended users of the platform) to evaluate the contribution of 
using the platform to their rural economic climate.  

RG3: To understand how should the reference architecture of the IT artefact of rural 
smartness be deployed in a real setting. To realise its intended purpose, which is to 
improve the rural citizens’ economic welfare, the proposed reference architecture of the 
rural smartness platform needs to be implemented in a real setting, and, subsequently, 
the platform needs to be used by its intended users. To provide guidance on how to 
implement the proposed reference architecture in a real setting, we carry out a technical 
action research (TAR) (Wieringa & Morali, 2012) by working closely with the Information 
and Communication Technology (ICT) agency of the provincial government of West Java, 
Indonesia. The ICT agency took our reference architecture as a baseline for the actual 
large-scale implementation of the rural smartness platform in the region. Furthermore, to 
address the issue of how to ensure the rural businesses (as the platform’s intended target 
group) are willing to use the platform as part of their business activities, we analyse the 
determinants of the rural smartness platform’s usage intention by means of a survey with 
respondents from rural areas of West Java. Appendix A provides a more elaborate 
explanation on why West Java, Indonesia, is selected as the object of the case study. 

To provide directions for achieving this RG, we define the following research questions: 

RQ4: How should the reference architecture of the rural smartness platform be deployed in a real 
setting? 
This question aims to evaluate the real-world applicability of the proposed reference 
architecture and provide guidance for implementing the architecture in other rural 
contexts. To achieve that aims, we formulate three separate sub-questions as follows: 

SQ4.1: Can the proposed reference architecture of the rural smartness platform be deployed 
in a real-world setting? 
For answering this question, we study how the regional government of West Java 
could translate the proposed reference architecture into an actual platform that is 
used by rural businesses in the region. In particular, we examine how far the 
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proposed reference architecture has been implemented in the region, and then assess 
the general feasibility of implementing the architecture.  
SQ4.2: Is the rural smartness platform perceived to be effective in improving the rural 
economic climate by the actual users?  
We answer this question with the help of a survey of the rural businesses that have 
experience in using the platform. The survey assesses their perception of whether 
their use of the rural smartness platform will be more effective in supporting the 
rural business ecosystem in comparison to their current situation (i.e., doing 
business without using the platform).  
SQ4.3: What kind of contextual requirements must be satisfied to ensure a feasible 
implementation of the proposed reference architecture in a real setting? 
To answer this question, we extract the contextual requirements based on our 
experience in helping the regional government of West Java, implementing the 
proposed reference architecture in the region. These contextual requirements can 
provide other rural regions with a starting point in implementing the proposed 
reference architecture in their context. 

RQ5: How to ensure the rural smartness platform is being used by its intended users in rural 
areas? 
In this question we address the issue of how to ensure that rural businesses (as the 
intended users of the rural smartness platform) are willing to use the platform as part of 
their business activities. We answer this question by evaluating a set of hypotheses based 
on the user acceptance theories using data from a sample of rural businesses in West Java, 
Indonesia. 

In summary, the mapping between the RQs and the RGs is depicted in Figure 1-3.  

 

Figure 1-3. Mapping of research questions and research goals 
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1.3 Research methodology and outline of this dissertation 

In the previous sections, we have explained that our research aims at improving the 
economic welfare of rural citizens through the diffusion of rural smartness. In particular, 
as elaborated in the goals of this research, we put forward the need for a reference 
architecture of an IT artefact of rural smartness that is designed based on a comprehensive 
understanding of its social artefact and, subsequently, to implement it in a real-world 
setting. Therefore, since the research goals are centred around a design artefact, we adopt 
the design science research (DSR) paradigm to carry out this research. DSR is a research 
paradigm where a researcher addresses problems through the creation of innovative 
artefacts, thereby contributing new knowledge to the body of science (Hevner & 
Chatterjee, 2010).  

There are various methodologies to carry out DSR available in the literature (Hevner & 
Chatterjee, 2010). Among them, we select the design science research methodology 
(DSRM) provided by Peffers et al. (2007). DSRM is a commonly understood framework 
that consists of principles, practices, and procedures to deliver and evaluate a design 
artefact. It is chosen since it provides clear process steps that are consistent with prior 
literature about DSR in the field of IS, to which this research belongs. DSRM consists of 
six main phases, namely, problem identification and motivation, definition of the 
objectives of a solution, design and development, demonstration, evaluation, and 
communication. 

Table 1-1. Guidelines for incorporating social artefacts in DSRM according to De Leoz 
and Petter (2018) 

DSRM phase Guideline Description 
Problem 
identification and 
motivation 

Guideline #1: 
Understand social 
aspects of the problem 

Ensure that the social aspects of the problem are 
identified along with the information and 
technology aspects of the problem.  

Definition of the 
objectives of a 
solution 

Guideline #2: 
Define objectives for the 
social artefact 

Identify how social structures may be impacted 
and account for these changes when defining 
specific design objectives. 

Design and 
development 

Guideline #3: 
Conduct ex-ante 
evaluations of the 
design 

Perform ex-ante evaluations as part of the design 
and development process to consider potential 
social implications that may occur once the 
design artefact is implemented. 

Demonstration Guideline #4: 
Demonstrate the ability 
of the social artefact in 
realising the design 
objective 

Demonstrate that the design artefact addresses 
the objectives identified in Guideline #2 with 
additional consideration of the social structure 
that is affected by the DSR artefact. 

 



 14 

Table 1-1. (continued) 

DSRM phase Guideline Description 
Evaluation Guideline #5: 

Evaluate the ability of 
the design artefact in 
addressing the social 
aspects of the design 
problem 

Conduct ex-post evaluations of the design 
artefact and identify any expected and/or 
unexpected implications to the constructed 
design artefact in the social structure. 
 

Communication Guideline #6: 
Discuss social impacts 

Include social impacts in the theorising and 
communication of results through scholarly and 
professional publication outlets. 

Furthermore, since our research considers the social artefacts in designing the IT artefacts 
of rural smartness, we extend the DSRM with guidelines provided by De Leoz and Petter 
(2018). The guidelines, which can be seen in Table 1-1, identify how social artefacts can be 
considered at each DSRM phase. According to these guidelines, in creating and evaluating 
a design artefact, the researcher needs to consider the social aspects of the problem and 
understand the social implications of the artefact. De Leoz and Petter (2018) suggested 
that by incorporating the social artefacts in the design process, the design artefact has a 
greater potential to be more effective when it is implemented.  

Adopting the DSRM (Peffers et al., 2007) and its extension for incorporating social impacts 
(De Leoz & Petter, 2018), we present in Figure 1-4 the methodology of our research. In 
what follows, we describe the methodology and conclude with the outline of this 
dissertation. 

We start our research in Chapter 1 with the problems identification. In this phase, we ensure 
that the aspects of social and IT artefacts of the problems are identified. In terms of the 
social artefact, we highlight the problems concerning the wide urban-rural economic gap, 
particularly in the developing countries. On the other hand, with regards to IT artefact, 
we elaborate on the role of IT innovation in improving the rural economic climate in order 
to narrow the urban-rural economic gap. Based on this identification, we define the 
objective of this research, formulate the research goals, and generate research questions 
to achieve the goals. 
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Figure 1-4. Activities and deliverables of this research  
The second phase of our research is defining the objective of the solution to address the 
identified problems. In this phase, as suggested by Peffers et al. (2007) we elaborate on the 
knowledge of how the diffusion of the rural smartness concept contributes to improving 
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the economic welfare of rural citizens. We use a systematic literature review (SLR) as the 
methodology to extract the knowledge. For the aspect of social artefact, we explore the 
current knowledge concerning the characteristics, determinants, and implications of rural 
smartness. Whereas, concerning the IT artefact, we elaborate on the state-of-the-art on the 
digital service platforms for the rural context. The results of the SLR for both aspects are 
presented in Chapter 2. 

We continue the process with the activities in the design and development phase, where the 
reference architecture of the rural smartness’s IT artefact (i.e., the rural smartness 
platform) is developed. We carry out three activities in this phase. First, prior to 
developing the reference architecture, in Chapter 3, we perform an ex-ante evaluation to 
ensure the characteristics to be embedded in the rural smartness platform will result in its 
intended social impacts. This evaluation is done by formulation and empirical validation 
of a theoretical model that explains the determinants of rural smartness and its 
implications on the economic welfare of rural citizens. Second, with this theoretical model 
in mind, we then carry out an analysis to identify the requirements of the rural smartness 
platform (section 4.2 of Chapter 4). This requirement analysis is modelled as a 
requirement view using the motivation, strategy, and business concepts of ArchiMate to 
explain the relationship between the identified requirements and the intended societal 
impacts of the rural smartness platform. Based on this viewpoint, we then develop the 
reference architecture of the rural smartness platform by means of business, application, 
and technological concepts of ArchiMate (section 4.3 of Chapter 4).  

Next, in the demonstration phase, we instantiate the reference architecture into a prototype 
to demonstrate the use of the rural smartness platform in improving the rural economic 
climate (section 4.4 of Chapter 4). The guideline of De Leoz and Petter (2018) suggests this 
demonstration should confirm that the objective of the design artefact could be realised 
in the social structure where it will be deployed. To that end, since the properties of the 
social structure have been embedded in the theory-to-requirements viewpoint, we have 
ensured that the instantiation covers all the requirements it prescribed. 

In the evaluation phase, we assess the effectiveness of the proposed reference architecture 
in improving the rural economic climate and examine whether the proposed reference 
architecture is feasible to be implemented in a real setting. For that purpose, we carry out 
three ex-post evaluation activities to evaluate the proposed reference architecture of the 
rural smartness platform in its social structure. First, section 5.1 of Chapter 5, we evaluate 
the effectiveness of implementing the proposed reference architecture using the expert 
opinion method. In this activity, we submit the proposed reference architecture to a panel 
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of experts that have a sufficient understanding of the situation in the rural communities 
of West Java. The objective is to assess whether the reference architecture satisfies its 
requirements and to predict its impacts on the rural economic climate.  

Second, in section 5.2 of Chapter 5, we evaluate the applicability of the proposed reference 
architecture using TAR approach. We examine whether the proposed reference 
architecture can be implemented in a real-world setting by helping the ICT agency of the 
West Java provincial government roll out the implementation of the proposed reference 
architecture in their region. Within this evaluation, we also assess whether implementing 
the proposed reference architecture can make a difference to the existing rural economic 
climate by means of a survey with respondents from rural businesses in West Java.  

Third, in Chapter 6, we carry out a survey to evaluate how the rural businesses (as the 
intended target group) are willing to use the platform as part of their business activities. In 
particular, we elaborate on the determinants of the rural smartness platform’s usage 
intention. A better understanding of these determinants enables more accurate 
interventions that could be defined to ensure the actual platform is used by the rural 
businesses in their business activities.  

Finally, we synthesise the results of our research in Chapter 7. We revisit the main 
objective and goals of this research and discussing how we addressed the research 
questions. Furthermore, we discuss the contributions of this research, its limitation, and 
directions for future works. The results of this research have been communicated in the 
form of scientific publications, including journal articles, conference proceedings, and this 
dissertation. A full overview of these publications can be seen in Appendix H. 

The above research activities become the basis for the outline of this dissertation, which is 
presented in Table 1-2. It summarises each chapter in this dissertation, including its main 
topics and corresponding RQs, RGs, research activity and method. 
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Table 1-2. Dissertation outline 

Chapter Main topics RQs RGs Research activity Research 
Method 

Chapter 1 
Introduction 

Research goals 
Research questions 
Research methodology 

  Problem 
identification 

Literature 
review 

Chapter 2 
Elaborating on Rural 
Smartness: A 
Systematic Literature 
Review 

Characteristics, 
determinants and 
implications of rural 
smartness 

RQ1,  
SQ1.1, 
SQ1.2 

RG1 Define the 
objectives of a 
solution 

Systematic 
literature 
review 

State of the art on the IT 
artefact of rural 
smartness 

SQ2.1 RG2 

Chapter 3 
Understanding social 
artefact of rural 
smartness  

Theoretical model of 
rural smartness 
 

RQ1, 
SQ1.3 

RG1       Design and 
development  
(ex-ante evaluation) 

Empirical 
study 
(survey) 

Chapter 4 
Designing IT artefact 
of rural smartness 
 

Requirement view of the 
rural smartness platform 

RQ2, 
SQ2.2 

RG2 Design and 
development  
(requirement 
definition) 

Enterprise 
architecture 
modelling 

Reference architecture of 
the rural smartness 
platform 

Design and 
development  
(enterprise 
architecture design) 

Enterprise 
architecture 
modelling 

Prototype of the rural 
smartness platform 

Demonstration Prototyping 

Chapter 5 
Evaluating IT artefact 
of Rural Smartness 

Effectiveness of the 
reference architecture to 
improve the rural 
economic climate 

RQ3 RG2 Evaluation Expert 
opinion, 
empirical 
study 
(survey) 

Applicability of the 
reference architecture in 
a real-world setting 

RQ4, 
SQ4.1, 
SQ4.2, 
SQ4.3 

RG3 Evaluation Technical 
action 
research 

Chapter 6 
Assessing the 
intention to use IT 
artefact of rural 
smartness 

Intention to use the rural 
smartness platform 

RQ5 RG3 Evaluation Empirical 
study 
(survey) 

Chapter 7 
Conclusion 

Answers to research 
questions, research 
contributions, 
limitations and further 
works 

  Synthesis  
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Chapter 2 Elaborating on Rural Smartness: A 
Systematic Literature Review 

This chapter is based on the contents of the following paper: 
Mukti, I. Y., Iacob, M. E., Aldea, A., Govindaraju, R., & van Hillegersberg, J. (2021). 

Defining rural smartness and its impact: A systematic literature review. Journal of the 
Knowledge Economy. https://doi.org/10.1007/s13132-021-00736-7  

In this chapter, we elaborate the knowledge on how the diffusion of rural smartness can 
contribute to improving the economic welfare of rural citizens. In particular, the objectives 
of this chapter are: 1) to understand the current knowledge on the social artefact of rural 
smartness, namely its characteristics, determinants, and implications, and 2) to capture 
the state-of-the-art on the IT artefact of rural smartness, in particular, concerning its main 
features, technological components, and involved stakeholders. 

To this end, we adopt a literature review methodology that can support us in 
comprehensively analysing the extant literature to the extent that the objectives of this 
chapter are achievable. According to our analysis of the topology of literature review 
methodologies identified by Hood and Wilson (2001), Grant and Booth (2009), Paré et al. 
(2015), and Samnani et al. (2017), the methodologies to review the extant literature can be 
divided into two categories: 
- content-based methodologies, in which the focus is on in-depth analysis of the 

literature content with the goal of advancing the knowledge of a particular topic of 
interest. Methodologies falling into this category include narrative review, critical 
review, SLR, mapping review, and umbrella review.  

- metric-based methodologies, which focus on the statistical analysis of quantitative 
metrics of the literature (e.g., number of citations and number of keywords) to 
understand the dynamics of a particular research field. Methodologies falling into 
this category include descriptive review, quantitative meta-analysis, bibliometrics, 
and scientometrics. 

From the methodologies mentioned in the two aforementioned categories, we argue that 
the SLR is the most suitable methodology to achieve the objectives of this paper. The 
reason is that SLR comes with a very clear standard scientific protocol to select and 
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critically analyse the content of the extant literature to answer the proposed research 
questions that will further be described in section 2.1.1 (Kitchenham & Charters, 2007; 
Samnani et al., 2017; Linnenluecke et al., 2020). Furthermore, as justified by Shaffril et al. 
(2020), the SLR method provided us guidance to execute the literature study in an 
organised, transparent, and replicable manner.  

This chapter follows the SLR methodology proposed by Rouhani et al. (2015) and 
Kitchenham and Charters (2007). The argument for this SLR variant is that it has been 
specifically designed for literature research in the information system field, to which this 
work clearly belongs. Figure 2-1 presents all the SLR activities performed in this chapter 
that are grouped into three phases. We describe these phases in more detail in the 
following sub-sections. 

 

Figure 2-1 SLR activities 

2.1 Research design 

This phase defines sevezral requirements to ensure that the article selection process will 
meet the research objectives. These requirements include the definition of review 
questions, the scientific databases for article selection, the search query for each question, 
and the inclusion and exclusion criteria.  

2.1.1 Review questions 

As mentioned in our research methodology (see section 1.3 Chapter 1), we use SLR to 
extract knowledge on the social artefact and IT artefact of rural smartness. In particular, 
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to understand the characteristics of rural smartness, along with its determinants and 
implications, and to comprehend the state-of-the-art of digital service platforms as the IT 
artefact of rural smartness. Therefore, the review questions for this SLR correspond with 
the following sub-questions (see section 1.2 of Chapter 1):  

SQ1.1: What are the contributions of smartness to the economic welfare of the citizens?  
SQ1.2: What are the challenges of implementing the concept of smartness in rural areas? 
SQ2.1: What is the state-of-the-art on digital service platforms in the context of rural smartness? 

2.1.2 Scientific databases 

To obtain relevant academic publications for answering the research objectives, this SLR 
used scientific databases as the source to perform the article selection process. The main 
reason for this is that the scientific databases aggregate articles from relevant academic 
sources such as journals, conference proceedings, and book series. The following are the 
scientific databases selected for our SLR:  

• Scopus (http://www.scopus.com/) 

• Web of Science (WoS) (http://www.webofknowledge.com/)  

• IEEE Xplore (http://ieeexplore.ieee.org/) 

We chose these databases since they provide good coverage of the existing academic 
literature and they lead to the highest number of relevant results. For example, searches 
using keywords related to urban smartness (“urban smartness” OR “city smartness” OR 
“smart urban” OR “smart city” OR “smart cities” OR “digital city” OR “digital cities”) 
resulted in 20,612 results in Scopus, 10,413 results in WoS, and 11,596 results in IEEE 
Xplore. Moreover, these databases provide easy-to-use search engines that enable query-
based searching with logical operators (e.g., AND and OR), facilitate filtering to limit the 
selection of the articles based on pre-defined criteria (e.g., year, topics, language, and type 
of publications), and allow to export the lists of results to reference management tools, 
such as EndNote. 

2.1.3 Search query design 

The search query is constructed based on a set of (synonymous) keywords related to a 
particular research question, which are combined with logical operators. The search query 
is applied to the article’s title, abstract, and keywords. 
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2.1.3.1 Search query for SQ1.1 

The objective of this search query is to retrieve articles that describe the characteristics of 
smartness and their contributions to the citizen’s economic welfare. To achieve this 
objective, we used the sets of relevant synonymous keywords presented in Table 2-1. In 
the first and the second column, we used synonymous keywords related to the adoption 
of smartness in urban and rural areas. In the third to the fifth column, we used the 
synonymous keywords that can help us identify those characteristics of smartness that 
have been mentioned in the literature as having an economic contribution, including the 
relevant performance indicators. 

To construct the search query, the keywords within each column are combined using the 
“OR” operator, while between columns we use the “AND” operator. This approach 
resulted in the following search query:  
(“urban smartness” OR “city smartness” OR “smart urban” OR “smart city” OR “smart cities” 
OR “digital city” OR “digital cities” OR “smart rural” OR “rural smartness” OR “smart village” 
OR “village smartness” OR “digital rural” OR “digital village” OR “digital inclusion”)  
AND (factor OR component OR element OR predictor OR characteristic)  
AND (economy OR economic OR welfare OR business OR entrepreneurship)  
AND (impact OR effect OR influence OR benefit OR opportunit* OR indicator OR performance 
OR measurement). 

Table 2-1 Synonymous keywords for SQ1.1 

Urban smartness Rural smartness Characteristic Economy Contribution 

Urban smartness 
City smartness 
Smart urban 
Smart city 
Smart cities 
Digital city 
Digital cities 

Rural smartness 
Smart rural 
Smart village 
Village smartness 
Digital rural 
Digital village 
Digital inclusion 

Characteristic 
Component 
Factor 
Element 
Predictor 
 

Economy 
Economic 
Welfare 
Business 
Entrepreneurship 

Effect 
Impact 
Benefit 
Influence 
Opportunit* 
Indicator 
Performance 
Measurement 

2.1.3.2 Search query for SQ1.2  

The objective of this search query is to retrieve articles that describe the challenges during 
the adoption and diffusion of smartness technology in rural areas. The sets of relevant 
synonymous keywords used to construct this search query are presented in Table 2-2. 
Since the concept of smartness for urban areas is already well established, we used 
synonymous keywords related to urban smartness (column 1) merged with synonymous 
keywords that represent the rural area (column 2) to direct the results into the adoption 
of urban smartness within the rural context. In column 3, we used synonymous keywords 
related to rural smartness to focus on the adoption of smartness in rural areas. In the last 
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column, we used synonymous keywords that will help us identify the challenges of 
smartness adoption in the rural context. 

Table 2-2. Synonymous keywords for SQ1.2 

Urban smartness Rural Context Rural smartness Challenges 
Urban smartness 
City smartness 
Smart urban 
Smart city 
Smart cities 
Digital city 
Digital cities 

Rural 
Village 
Region 

Smart rural 
Rural smartness 
Smart village 
Village smartness 
Digital rural 
Digital village 
Digital inclusion 

Challenge 
Difficulty 
Difficulties 
Impediment 
Barrier 

Similarly, to the previous research question, we used logical operators to construct the 
following search query:  
( ( ( “urban smartness” OR “city smartness” OR “smart urban” OR “smart city” OR “smart 
cities” OR “digital city” OR “digital cities” ) AND ( rural OR village OR region ) )  
OR  ( “smart rural”  OR “rural smartness”  OR “smart village” OR “village smartness” OR 
“digital rural” OR “digital village” OR “digital inclusion” ) )   
AND ( challenge OR difficulty OR difficulties OR impediment OR barrier ). 

2.1.3.3 Search query for SQ2.1          

The objective of this search query is to retrieve articles that describe the current 
developments and trends on digital service platforms in the context of urban and rural 
smartness. For this purpose, we used the sets of relevant synonymous keywords 
presented in Table 2-3. In the first and the second column, we used synonymous keywords 
related to urban and rural smartness, since the service platform should be applicable in 
the context of smartness. In the third and fourth columns, we used synonymous keywords 
to extract search results that focus on service platforms initiated by the government. We 
emphasise the role of government in the provision of the service platform since the 
investment in smartness for rural areas is not economically attractive for private 
companies (Correa & Pavez, 2016; Roberts et al., 2017; Philip & Williams, 2019). 

Table 2-3. Synonymous keywords for SQ2.1 

Urban smartness Rural smartness Platform Government 
Urban smartness 
City smartness 
Smart urban 
Smart city 
Smart cities 
Digital city 
Digital cities 

Smart rural 
Rural smartness 
Smart village 
Village smartness 
Digital rural 
Digital village 
Digital inclusion 

Platform 
Service platform 
e-government 
Open data 
Government as a platform 

Government 
Local government 
Municipality 
Municipalities 

The search query we used for the last research question is shown below:  
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(“urban smartness” OR “city smartness” OR “smart urban” OR “smart city” OR “smart cities” 
OR “digital city” OR “digital cities” OR “smart rural” OR “rural smartness” OR “smart village” 
OR “village smartness” OR “digital rural” OR “digital village” OR “digital inclusion”)  
AND (platform OR “service platform” OR “e-government” OR “open data” OR “government as 
a platform”)  
AND (government OR “local government” OR municipality OR municipalities) 

2.1.3.4 Inclusion & exclusion criteria 

Inclusion and exclusion criteria are defined to identify primary articles that provide 
direct evidence for the research question (Kitchenham & Charters, 2007). In this phase, 

we selected articles that meet the inclusion criteria. Then we removed articles according 
to the exclusion criteria by evaluating their title, abstract, and full text.  

Table 2-4 shows the inclusion and exclusion criteria used in this SLR.  

 
Table 2-4. Inclusion and exclusion criteria 

Inclusion Criteria Exclusion Criteria 
• Articles written in English 
• Articles published in Journals or 

Conference Proceedings 
• Subject areas of the articles are in the field 

of engineering, computer science, social 
sciences, decision science, business 
management, and economics 

• Articles published from 2011 

• Duplicate articles (by title or content) 
• Articles not related to the review 

questions (by title, abstract, and full text) 

Concerning the inclusion criteria, we only include articles that are written in English. This 
is because most of the search results related to the review questions are written in English 
(more than 98% in Scopus and WoS). Second, we only considered articles published in 
journals and conference proceedings. The reason for this is that journals and conference 
proceedings usually go through a thorough peer-review process to ensure the quality of 
published articles. Third, to help retrieve relevant articles, we only included those in the 
subject areas related to the review questions: engineering, computer science, social 
sciences, decision science, business management, and economics. Fourth, regarding the 
publishing period, we only selected articles published from 2011. The reason for this 
decision is based on a study conducted by Cocchia (2014), in which it is mentioned that 
research related to urban smartness shows significant growth from 2011 on. Scopus search 
results also justified this trend. As shown in Figure 2-2, there is a significant growth in 
publications on the topic of urban smartness from 2011 on. 
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Figure 2-2. Scopus search result on query related to urban smartness: TITLE-ABS-KEY( 
“urban smartness”  OR  “city smartness”  OR  “smart urban”  OR  “smart city”  OR  

“smart cities”  OR  “digital city”  OR  “digital cities”) 
On the other hand, as a result of applying the exclusion criteria, we remove duplicate 
articles and articles that have no relation to each of the review question. For SQ1.1, these 
articles do not describe any characteristics of smartness and its contribution to economic 
welfare improvement. For SQ1.2, these articles do not explain any challenges in 
implementing smartness in rural areas. Lastly, for SQ2.1, these articles have no relation 
with service platforms in the context of smartness. 

2.2 Selection Process 

There are six steps taken in the selection process phase to obtain the primary articles for 
this study. Figure 2-3 shows a diagram of these steps, along with the number of selected 
articles in each step. First, we executed the search query for each review question in the 
selected academic databases (Scopus, Web of Sciences, and IEEE Xplore) in July 2019. 
Second, we refined the search results by applying the inclusion criteria using the filters 
provided in the academic databases. We exported the search results to EndNote since it is 
easier to categorise the references, find and delete duplicate references, to assess the 
reference information (e.g., title, abstract, keywords, year of publication, type of 
publication, and name of publication), and it has a built-in tool to download the full text 
of the reference. Furthermore, using EndNote, for each review question, we consolidated 
the references retrieved from the three databases by removing the duplicate references 
and retaining the unique references. 
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In the third step, we removed irrelevant articles in each review question by reviewing the 
title and abstract and based on further analysis according to the exclusion criteria. Fourth, 
we deleted the articles for which we could not download the full text. Fifth, we removed 
irrelevant articles through the assessment of the full text according to the exclusion 
criteria. At this point, we collected 120 articles for all review questions. However, in the 
last step, we found an article that is relevant for both SQ1.1 and SQ2.1. Considering this 
duplication, the number of selected articles is 119 (see Table B-1 of Appendix B). Please 
note that we use the unique article ID included in Table B-1 of Appendix B when we refer 
to a specific article in a table to present the literature analysis results in a more compact 
manner. Nevertheless, when we discuss an article in the text, we refer to it using a usual 
citation. 

 

Figure 2-3. Article selection process 

2.3 Synthesis 

To properly synthesise the primary articles, we collected relevant information based on 
the data extraction form shown in Table 2-5. We used the extracted information to carry 
out both a quantitative and qualitative synthesis. We performed the quantitative synthesis 
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based on bibliographic reference and the qualitative synthesis based on the thematic 
analysis according to the data items relevant to the review questions, as presented in 
section 2.4. Furthermore, based on the findings of our synthesis, in the next section, we 
discuss how these findings meet the objectives of this SLR.  

Table 2-5. Data extraction form 
No Extracted Data Data item Relevance 

1 Bibliographic reference Authors, year of publication, title, source of 
publication, source of database, and type of 
publication 

General 

2 Contributions of 
smartness to the economic 
welfare  

Smartness characteristics contributed to the 
improvement of economic welfare, economic 
impacts of smartness, and performance 
indicators that measured economic welfare 
improvement caused by smartness 

SQ1.1 

3 Challenges in 
implementing the 
smartness concept in rural 
areas 

Challenges in three categories (technological, 
organisational, and environmental) 

SQ1.2 

4 State of the art of service 
platform 

Functional characteristics, technology used, 
and involved stakeholders service platforms 

SQ2.1 

2.4 Findings 

In this section, we present the findings of the SLR based on the information we collected 
and synthesised using the data extraction form. The bar chart in Figure 2-4 illustrates the 
number of articles based on publication type, grouped by the review question. As shown 
in the chart, the number of selected articles for SQ1.1 and SQ2.1 are published almost 
equally in journals and conference proceedings. This result indicates that the topic 
covered in SQ1.1 (contributions of smartness to the economic welfare) and SQ2.1 (state-
of-the-art on service platforms) has a higher level of maturity since articles published in a 
journal, in most cases, go through a more rigorous peer-review process and contain more 
elaborate research. In the case of SQ1.2, the majority of articles are published in conference 
proceedings and have the highest number of conference proceedings articles among other 
review questions. This result indicates that the topic covered in SQ1.2 (adoption of 
smartness in rural areas) is still in the early stage of development. 
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Figure 2-4. Number of selected articles based on publication type 

When it comes to the source of the selected articles, in Figure 2-5, we can see that all the 
scientific databases contributed as sources of the selected articles. Scopus dominated as 
the main source of literature in all review questions, IEEE results give a significant 
contribution to the selected articles in SQ1.2, and WoS contributed to the majority of 
articles in SQ2.1. 

 

Figure 2-5. Number of selected articles across scientific databases 

Figure 2-6 shows the histogram of publications between 2011 and (July) 2019. Note that 
the majority of the selected articles are published in the last four years (73%). This suggests 
that there is a growing interest among researchers in the topics covered by all review 
questions, with a sudden surge in 2018 of research on topics related to adoption of 
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smartness in rural areas (SQ1.2) and usage of digital service platforms as the IT artefact of 
smartness (SQ2.1). 

 

Figure 2-6. Number of selected articles per year and review question 
To gain insight into the relationship between the authors of the selected articles, in Figure 
2-7 we plot the countries of the first authors’ affiliation against the selected articles for 
each of the review questions. According to the United Nations (2020), countries in the 
bracket are developing countries, while the rest are developed countries. As it can be seen 
from the histogram, selected articles on the topic of SQ1.1 were written by authors from 
developed and developing countries with 15 and 19 articles, respectively. This finding 
suggests that research on the topic of the contributions of smartness to economic welfare 
is commonly addressed by researchers, regardless of the country-of-origin classification. 
With regards to the topic of SQ1.2, whilst there is no much difference between the total 
number of articles written by authors from developed and developing countries (18 and 
19 articles, respectively), authors from India were dominating our selection with 11 
articles. This finding indicates that the topic concerning the adoption of smartness in rural 
areas is gaining momentum in countries where the majority of the population is living in 
rural areas. On the other hand, most of the selected articles on the topic of SQ2.1 were 
written by authors from developed countries with 37 articles, which is significantly more 
than the number of contributions from developing countries with 12 articles. This result 
indicates that the research addressing state-of-the-art service platforms is mostly gaining 
attention from the authors located in countries with well-established IT infrastructure. 
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Figure 2-7. Number of selected articles per country of the first author’s affiliation 
location and review question 

2.4.1 Findings on SQ1.1 

The goal of SQ1.1 is to identify the contributions of smartness adoption to the 
improvement of citizens’ economic welfare. To achieve the objective, based on the 
assessment of the selected articles, we identified several characteristics of smartness that 
contribute to economic welfare improvement (Table 2-6) and the economic impacts of 
smartness (Table 2-7).  

In Table 2-6, we present four characteristics of smartness that contribute to the 
improvement of citizens’ economic welfare. What is interesting in the results is that 
although the most cited characteristic is closely related to IT, the second and the third 
most cited characteristics are related to cooperation between involved stakeholders and 
the capabilities of the citizens. This finding shows that the concern relating to smartness 
adoption is not merely about the use of IT, but also the orchestration of multiple 
stakeholders.  

Table 2-6. Characteristics of smartness contribute to economic welfare improvement 

Aspects Definition Number 
of articles 

Article identifiers 

Connectedness Connectedness between 
stakeholders (e.g., citizens, 
government, private sector, and 
knowledge institution) that is 
enabled by the IT infrastructures 
and services. 

21 P01, P02, P03, P04, 
P07, P08, P09, P14, 
P16, P17, P19, P20, 
P23, P24, P25, P29, 
P30, P31, P32, P33, 
P34 
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Table2-6. (continued) 

Aspects Definition Number 
of articles 

Article identifiers 

Participatory 
governance 

Participation from all stakeholders 
(e.g., citizens, government, private 
sector, and knowledge institution) 
in the governmental programmes 
to improve the economic welfare 
of citizens that is facilitated by the 
availability and usage of IT 
services. 

18 
 

P03, P05, P07, P12, 
P13, P16, P19, P20, 
P21, P23, P24, P25, 
P27, P29, P30, P31, 
P32, P34 

Digitally 
empowered citizens 

Citizen’s creativity and 
innovation are empowered by the 
usage of IT services 

17 P02, P04, B07, P16, 
P19, P20, P21, P23, 
P24, P27, P28, P29, 
P30, P31, P32, P33, 
P34 

Coherence in 
technology services 
provision 

Strategic and implementation 
alignment of IT service 
provisioning 

9 P04, P06, P14, P22, 
P23, P24, P30, P32, 
P33 

In Table 2-7, we present seven main economic impacts of smartness adoption identified 
from the selected literature. The economic impacts mentioned in the table are relatively 
equally distributed over the selected articles which indicates that they are acknowledged 
by most authors as the main consequences of smartness adoption. However, the 
facilitation of business collaboration has the highest number of supporting articles, which 
suggests that it is an essential factor. 

Table 2-7. Economic impact of the smartness adoption 

Economic impact Description Number 
of articles 

Article identifiers 

Facilitates business 
collaboration 

Facilitates business entities to 
collaborate for the creation of 
economic value 

15 P07, P09, P14, P16, 
P19, P20, P21, P23, 
P24, P29, P30, P31, 
P32, P33, P34 

Improves business 
productivity 

Enables business entities to have a 
productivity growth in their 
business 

14 P04, P06, P07, P08, 
P09, P12, P17, P15, 
P20, P21, P23, P24, 
P30, P34 

Improves business 
efficiency  

Enables business entities to have a 
more productive use of their 
available resources 

14 P03, P04, P06, P07, 
P09, P12, P14, P17, 
P20, P21, P23, P24, 
P30, P33 

Fosters 
entrepreneurship 

Empowers citizens to be 
innovative that lead to the 
creation of the new business entity 

13 P02, P06, P09, P14, 
P21, P22, P23, P28, 
P29, P30, P31, P33, 
P34 
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Table 2-7. (continued) 

Economic impact Description Number 
of articles 

Article identifiers 

Facilitates product 
or service creation 

Facilitates business entities to 
develop new products or services 

12 P06, P09, P14, P21, 
P22, P24, P28, P29, 
P30, P31, P32, P34 

Increases market 
access 

Facilitates business entities to 
access broader market, both 
national and global 

12 P05, P07, P09, P10, 
P17, P21, P23, P24, 
P27, P29, P30, P32 

Improve citizen’s 
welfare 

Triggers improvement of citizen’s 
welfare through the increment of 
employment opportunities and 
the economic growth 

12 P01, P02, P04, P05, 
P06, P08, P19, P20, 
P21, P25, P33, P34 

2.4.2 Findings on SQ1.2 

The objective of SQ1.2 is to identify challenges that might raise barriers to the adoption of 
smartness in the rural context. To achieve the objective, we structured the challenges 
based on the technology-organisation-environment (TOE) framework by Tornatzky and 
Fleischer (1990). According to this framework, three aspects influence the adoption of 
technological innovation, namely technological, organisational, and environmental. The 
technological context includes the existing technologies that are currently in use, as well 
as those that are available in the market and are relevant for the enterprise. The 
organisational context captures the characteristics and resources of the enterprise, 
including organisational culture, top-management support, communication process, 
quality of its human resources, and the amount of slack resources. Finally, the 
environmental context relates to facilitating and inhibiting factors in the area where the 
enterprise operates, for example, socio-cultural issues, regulations, access to 3rd party 
resources, and industry structure (Zhu et al., 2003; Baker, 2012; Awa et al., 2015).  
 
The TOE framework has been widely used as the basis for studying the factors that 
influence the adoption and diffusion of technology innovation in various contexts. Its 
wide applicability has been confirmed by different researchers, as this framework has 
been used to study the influencing factors in the adoption and diffusion of technology 
infrastructures (e.g., electronic data interchange (Iacovou et al., 1995) and the internet of 
things (Hsu & Yeh, 2016)), technology services (e.g., e-business (Zhu et al., 2004), ERP 
(Awa et al., 2016)), and innovation in a community (e.g., smart city (Bremser et al., 2019)). 
In addition, Trang et al. (2014) show empirically that the TOE framework has a high 
explanatory power to model the adoption of an IT innovation. Therefore, since the 
adoption of smartness in rural areas can be considered as a form of technological 
innovation adoption, we use the following TOE categories to group the challenges: 
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• Technological challenges are related to the quality and characteristics of 
technology that influence the adoption of smartness in rural areas. 

• Organisational challenges are related to the characteristics and capability of the 
organisation responsible for managing the smartness initiatives in rural areas. 

• Environmental challenges are related to the characteristics of involved 
stakeholders and the regulatory environment that influence the adoption of 
smartness in rural areas. 

Table 2-8. Technological challenges 

Challenges Description Number of 
articles 

Article identifiers 

Broadband access 
implementation 

Challenges related to the 
availability, quality, and 
reliability of broadband access in 
rural areas due to the difficulties 
of geographical location and 
unsupported technology 
infrastructure, as well as, the cost 
associated to implement and 
operate the broadband access. 

22 P35, P37, P40, P43, 
P45, P46, P47, P48, 
P49, P51, P55, P56, 
P57, P58, P59, P60, 
P63, P65, P67, P68, 
P69, P71 

IT services 
suitability 

Challenges related to the 
suitability of technology and 
digital services to the situation 
and people's needs in rural areas. 
These include vendor/ 
technology push instead of 
demand-pull, unsupported IT 
infrastructure for digital services, 
non-user-friendly services, 
language gap, and outdated 
technology. 

7 P37, P39, P46, P60, 
P61, P62, P69 

IT devices 
ownership 

Challenges related to the 
difficulties for rural people to 
own the digital device(s) due to 
the lack of availability and high 
cost of ownership. 

5 P37, P40, P45, P46, 
P69 

Reliable electricity Challenges related to the 
availability of reliable electricity 
access. 

4 P43, P45, P46, P69 

Strategic guidelines Challenges related to the lack of 
guidelines in the provision of 
digital services. These include the 
lack of an ecosystem approach in 
developing the digital solution 
and the lack of reference 
architecture for rural settings. 

2 P39, P62 

Table 2-8 shows five technological challenges to the adoption of smartness in rural areas 
found in the selected articles. We found a significant gap between the frequency of the 
most mentioned technological challenge. i.e., broadband access implementation, and of 
all other challenges. Also notable is the finding that only very few of the authors mention 
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challenges related to strategic guidelines. This suggests that the main barrier to adopting 
smartness in rural areas is the lack of sufficient connectivity infrastructure as a 
prerequisite of rural smartness. 

Table 2-9. Organisational challenges 
Challenges Description Number of 

articles 
Article identifiers 

Funding Challenges related to the funding 
of technology services provision 
in rural areas. These include 
difficulties to define the business 
model and pricing strategy, 
unattractiveness for investment, 
and unsustainable operational 
funding. 

10 P35, P40, P51, P54, 
P57, P58, P63, P64, 
P65, P71 

Organisational 
capabilities in IT 

Challenges related to the 
capabilities of the responsible 
organisation in managing 
technology services provision in 
the rural area. These include lack 
of technical capabilities, lack of 
manpower, poor management, 
overlapping roles and 
responsibilities, low integrity and 
responsibility, inefficient 
bureaucracy, lack of innovation, 
lack of understanding of local 
needs, lack of flexibility and 
adaptability in the agile 
environment, and lack of 
leadership capabilities to 
orchestrate the initiatives. 

10 P37, P39, P45, P47, 
P49, P59, P60, P64, 
P65, P71 

Commitment from 
the government 

Challenges related to the 
commitment from the 
government to supporting the 
utilisation of IT services in rural 
areas and the lack of political 
commitment to support the 
continuity of the initiatives. 

5 P36, P40, P44, P51, 
P63 

Collaboration Challenges related to the 
communication and cooperation 
aspect of the responsible 
organisation in the provision of IT 
in rural areas. These include lack 
of alignment between 
government and the local 
communities, delay in 
information sharing from 
government to relevant 
stakeholders, lack of public-
private partnership 
establishment, and difficulties in 
the coordination between 
involved stakeholders. 

5 P36, P40, P43, P47, 
P51 
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Table 2-9 shows organisational challenges identified from the selected articles. Our 
assessment indicates that the main organisational bottlenecks for smartness adoption are 
related to the availability of sustainable funding, and organisational capabilities. This 
result suggests that the assurance of funding, and the capabilities of the organisation 
responsible for managing the smartness initiatives are perceived as the two most 
important organisational aspects for the successful adoption of smartness in rural areas. 

Table 2-10. Environmental challenges 

Challenges Description Number of 
articles 

Article identifiers 

Digital knowledge Challenges related to the digital 
knowledge of citizens in rural 
areas. These include low digital 
literacy, lack of awareness of the 
digital potential, and resource 
limitation for digital education.  

23 P35, P36, P37, P39, 
P40, P41, P43, P45, 
P46, P47, P49, P51, 
P52, P53, P57, P58, 
P59, P64, P65, P68, 
P69, P70, P71 

Third-parties 
involvement 

Challenges related to the 
difficulties in engaging the third 
parties (e.g., companies, 
organisations, and educational 
institutions) in the rural 
smartness initiatives. These 
include difficulties to integrate 
knowledge and resources among 
stakeholders, difficulties in 
building mutual trust, difficulties 
to f’lfil the stakeholders' needs, 
and unattractiveness of ICT 
investment for vendors. 

9 P36, P38, P39, P47, 
P51, P60, P63, P69, 
P70 

Resistance to 
change 

Challenges related to the 
resistance of local citizens to 
change the current situation. 
These include the reluctance to 
grow existing businesses, lack of 
motivation to change, and 
rejection caused by cultural 
reasons. 

7 P35, P36, P40, P47, 
P57, P62, P63 

Purchasing power Challenges related to the 
affordability of digital 
infrastructure and services for 
rural citizens. 

8 P37, P43, P46, P63, 
P67, P68, P69, P71 

Regulations and 
policies 

Challenges related to the 
supportive regulations and 
poIted to the utilisation of IT in 
rural economic activities. These 
include a lack of supportive legal 
framework, inaccuracy of the 
policies to the actual needs, delay 
in implementation of the policies, 
and instability of the policies due 
to political dependencies. 

6 P36, P40, P43, P47, 
P63, P71 
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Table 2-10. (continued) 

Challenges Description Number of 
articles 

Article identifiers 

Entrepreneurial 
capabilities 

Challenges related to the 
entrepreneurial capabilities of 
rural citizens. These include the 
lack of innovation capability, lack 
of business capability, and lack of 
ability to scale their business.  

5 P39, P41, P47, P60, 
P71 

Citizens 
involvement 

Challenges related to the 
difficulties in engaging the 
citizens in the provision of IT 
services and related policy. These 
include communication 
difficulties between government 
and citizens, and reluctance the 
citizens to get involved. 

4 P47, P50, P51, P63 

Table 2-10 presents the environmental challenges addressed by the selected articles. What 
stands out from the results is that most of the challenges are related to the citizen’s 
capabilities, including, a low level of digital knowledge, low purchasing power for digital 
infrastructure and services, resistance to change, and lack of entrepreneurial capabilities. 
These results suggest that the development of rural citizens’ capabilities is a crucial aspect 
of the successful adoption of smartness in rural areas. 

 

Figure 2-8. Challenges mapping based on the location of study 

Furthermore, in order to make explicit the relationship between regional characteristics 
and specific types of challenges in adopting smartness in rural areas, in Figure 2-8 we map 
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them against the location of the study (horizontal axis). The number in the grid represents 
the number of articles that cite a specific challenge carried out in a particular location. We 
used the term “generic” for studies where the authors did not mention any specific 
location. As can be seen in Fig. 9, the studies from the selected articles are carried out both 
in developing and developed countries. However, the studies located in developed 
countries are more dispersed compared to those in developing countries. In developing 
countries, most of the studies concern African countries and India, where the citizens in 
rural areas represent a majority of the country’s population (World Bank, 2018). 
Furthermore, the most cited challenges (the lack of broadband access, lack of 
organisational capability, and limited digital knowledge) are also identified by studies 
carried out in India. Thus, these results suggest that the challenges identified in this 
section are most relevant for developing countries. 

2.4.3 Findings on SQ2.1 

The objective of SQ2.1 is to identify the state-of-the-art on digital service platforms, which 
represents the IT artefact of rural smartness. To achieve this objective, based on the results 
of the SLR, we identified several main functional characteristics, main technological 
components, and main categories of stakeholders involved in the service platforms. 

Table 2-11. Main functional characteristics of digital service platforms in the context of 
rural smartness 

Features Description Number 
of 

articles 

Article identifiers 

Integrated services Integrates various necessary 
services (functionality, 
payment, authentication) and 
its resources (data, 
infrastructures) into a unified 
platform 

36 P72, P73, P74, P06, P75, 
P76, P78, P79, P80, P81, 
P82, P85, P88, P89, P91, 
P92, P93, P95, P96, P97, 
P98, P101, P102, P103, 
P104, P105, P107, P108, 
P109, P110, P111, P112, 
P113, P117, P118, P119 

Open data access Data provided by the 
platform is accessible by the 
external parties (e.g., citizens, 
developers, companies, and 
other private entities) 

36 P73, P74, P06, P75, P76, 
P77, P78, P79, P80, P81, 
P83, P85, P86, P87, P88, 
P89, P90, P91, P92, P93, 
P95, P96, P97, P98, P99, 
P102, P103, P104, P105, 
P106, P107, P110, P111, 
P113, P115, P116 
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Table 2-11. (continued) 

Features Description Number 
of 

articles 

Article identifiers 

Data Management Facilitates data management 
processes (including data 
collection, data storage, data 
processing, and data 
presentation) and data 
exchange mechanism with the 
existing systems and external 
parties through the 
establishment of APIs 

38 P73, P06, P75, P76, P78, 
P79, P80, P81, P86, P89, 
P91, P92, P95, P96, P97, 
P98, P102, P103, P105, 
P107, P111, P113, P116, 
P115, P118, P119, P103, 
P104, P105, P106, P107, 
P110, P111, P113, P115, 
P116, P118, P119 

Stakeholders 
coordination 

Governs the 
interconnectedness between 
involved stakeholders for 
cohesive collaboration, 
concerning their needs, role, 
and business model 

25 P06, P75, P76, P78, P79, 
P83, P85, P88, P90, P92, 
P93, P94, P96, P98, P101, 
P102, P104, P107, P108, 
P111, P112, P115, P116, 
P117, P119 

Services co-creation Facilitates innovation process 
for involved stakeholders to 
collaborate in co-creating new 
services for better economic 
opportunities 

30 P73, P74, P06, P75, P76, 
P78, P79, P83, P85, P89, 
P90, P91, P92, P93, P94, 
P96, P98, P100, P101, P102, 
P104, P107, P108, P109, 
P110, P111, P113, P116, 
P118, P119 

Citizens’ 
participation 
facilitation 

Facilitates citizens to give 
feedback on the existing 
public services and 
infrastructures, and 
contribute to the decision-
making process of public 
policies 

26 P73, P74, P76, P77, P78, 
P84, P89, P90, P91, P93, 
P94, P98, P101, P105, P106, 
P107, P108, P109, P110, 
P111, P113, P114, P115, 
P116, P117, P119 

Security & Privacy Prevents threats from cyber-
attacks to the applications, 
data, or infrastructures (e.g., 
viruses, hack, and network 
attack), and protect users’ 
privacy and personal data.  

18 P73, P06, P74, P75, P78, 
P80, P81, P85, P86, P88, 
P89, P93, P96, P102, P105, 
P107, P111, P119 

Ease of deployment; 
 

The design of the platforms 
provide aspects that support 
ease of implementation and 
scaling. These aspects include 
modularity, pluggability, 
configurability, and easiness 
to deploy in multiple 
technology environments 

13 P88, P89, P92, P95, P102, 
P105, P107, P110, P111, 
P112, P116, P117, P118 

Ease of use Users can easily access the 
platform through multiple 
channels (e.g., web portal, 
mobile web, mobile apps) and 
multiple devices (e.g., 
personal computer, tablet, 
smartphone) in a friendly 
manner 

6 P89, P92, P95, P98, P107, 
P108 
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Table 2-11 presents the main features of the digital service platforms discussed in the 
selected literature. From the table, we can see that the most important features of service 
platforms are related to the ability to connect the stakeholders within a business 
ecosystem. These features include the integration of various services in a unified platform, 
the secure accessibility of data, the support for service co-creation, the facilitation of data 
management processes, the support for stakeholders' collaboration, and the facilitation of 
citizens' participation. However, some important features of digital service platforms 
remain underrepresented in the extant research, namely security and privacy, easiness to 
deploy, and easiness for end-users to use the platform.  

Table 2-12. Main technological components of the digital service platforms 
Technology Description Number of 

articles 
Article identifiers 

Cloud technology Technology that enables access to 
the provided services over the 
internet 

25 P06, P75, P78, P79, 
P81, P82, P89, P91, 
P95, P96, P98, P99, 
P102, P104, P105, 
P106, P107, P108, 
P109, P110, P111, 
P112, P113, P117, 
P118 

Data exchange  Technology that enables data 
exchange with the existing 
systems and external parties, 
including web services, APIs, 
SDKs, Enterprise Service Bus, and 
open standardise file format (e.g. 
xml, json) 

17 P06, P78, P79, P80, 
P86, P91, P92, P95, 
P96, P97, P98, P102, 
P105, P107, P111, 
P115, P119 

Mobile platform Technology that facilitates access 
to the provided services through 
mobile devices, including native 
mobile application and mobile 
web 

12 P06, P75, P89, P91, 
P102, P105, P111, 
P112, P113, P115, 
P116, P119 

Data management  Technology that covers activities 
in data collection, data storage, 
data processing, and data 
presentation 

11 P78, P88, P95, P99, 
P101, P102, P103, 
P10I10, P118 

Open-source Utilisation of open-source 
software components that enable 
the service platform to be vendor-
independent 

5 P88, P102, P104, 
P108, P110 

Table 2-12 presents six main technological components used by the digital service 
platforms. As it can be seen, two types of technologies are most prevalent: (mobile) 
internet access and data exchange infrastructure. Some authors also emphasize the 
importance of using open-source software components that enable service platforms to 
become vendor-independent. 
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Table 2-13. Involved stakeholders in the digital service platforms 
Stakeholders Description Number 

of articles 
Article identifiers 

Authorities Government entities, 
including central 
government, municipality, 
and government agencies. 

35 P73, P06, P75, P76, P79, 
P80, P81, P82, P83, P88, 
P89, P90, P91, P92, P93, 
P96, P97, P98, P101, P102, 
P103, P104, P105, P106, 
P107, P108, P109, P110, 
P111, P112, P113, P115, 
P116, P117, P119 

Communities Entities using the services 
provided by the platform, 
including citizens and 
business entities (SMEs). 

35 P73, P06, P75, P76, P79, 
P80, P81, P82, P83, P88, 
P89, P90, P91, P92, P93, 
P96, P97, P98, P101, P102, 
P103, P104, P105, P106, 
P107, P108, P109, P111, 
P112, P113, P115, P116, 
P117, P118, P119 

Business service 
providers 

Business entities providing 
goods or services through 
the platform 

22 P73, P81, P83, P89, P90, 
P91, P93, P96, P97, P98, 
P101, P102, P103, P104, 
P108, P109, P110, P111, 
P113, P115, P118, P119 

Technology 
providers 

Entities that support the 
provision of digital services 
provided by the platforms, 
including software 
developers, IT 
infrastructure providers, 
and digital services 
providers 

20 P06, P75, P76, P79, P88, 
P89, P90, P91, P92, P93, 
P97, P98, P102, P107, P108, 
P108, P111, P116, P117, 
P119 

Table 2-13 presents f our categories of stakeholders mentioned in the literature. As can be 
seen in the table, each of the stakeholder types appears in a significant number of articles 
(at least 20 articles). These results indicate that the design of service platforms should 
accommodate the collaboration between all these stakeholder categories. 

2.5 Discussion 

In this section, we discuss how the findings of each review question meet the objectives 
of this SLR. First, sub-section 2.5.1 elaborates on the characteristics of rural smartness, as 
the findings of SQ1.1, which eventually leads to the definition of rural smartness. Next, 
sub-section 2.5.2 discusses the implications and the determinants of rural smartness that 
are resulted from SQ1.1 and SQ1.2, respectively. Finally, sub-section 2.5.3 highlights the 
state-of-the-art of digital service platforms as the IT artefact of rural smartness as the 
findings of SQ2.1. 
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2.5.1 Characteristics and definition of rural smartness 

The characteristics of smartness presented by the findings of SQ1.1 represent the 
characteristics that form the concept of rural smartness. Table 2‑6 presents these 
characteristics: connectedness, participatory governance, digitally empowered citizens, 
and coherence in technology service provision. These characteristics are representable to 
define the concept of rural smartness because previous studies have highlighted that they 
contribute to improving the citizens’ economic welfare, which is the goal of adopting 
smartness in rural areas. Therefore, the identification of these characteristics leads to a 
definition of rural smartness explained in the following. 

To formally define the concept of rural smartness, we borrow definition of urban 
smartness which is a more established area of research. In particular, we refer to one of 
the most cited definitions of urban smartness by Caragliu et al. (2011): “We believe a city 
to be smart when investments in human and social capital and traditional (transport) and 
modern (ICT) communication infrastructure fuel sustainable economic growth and a high quality 
of life, with a wise management of natural resources, through participatory governance”. 

Three main aspects are key in the definition above: the goals (i.e., sustainable economic 
growth and high quality of life), the resources (i.e., human capital, social capital, and 
communication infrastructure), and the process (i.e., participatory governance). We 
include these three aspects in the definition of rural smartness as well.  

As far as the goals are concerned, there is a slight scope difference between the adoption 
of smartness in urban and rural contexts. This difference is caused by the different 
problems they are facing. The problems faced in the urban context are typical for densely 
populated areas that exhibit a rapid degradation of the overall quality of living, for 
example, traffic and mobility, waste, pollution, energy scarcity, and social issues (Neirotti 
et al., 2014; Angelidou, 2017). On the other hand, the problems faced in the rural context, 
especially in developing countries, are strongly related to economic aspects, such as 
poverty, lack of job opportunities, inefficient business ecosystem, and stagnancy of 
economic growth (Wiggins & Proctor, 2001; Imai et al., 2017; Castañeda et al., 2018; Cunha 
et al., 2020). Therefore, given these specificities, the main goal of rural smartness is to 
improve the rural economic situation. The main argument for this goal is that fostering IT 
innovation will lead to the emergence of a better local micro-economic climate (Zavratnik 
et al., 2018; Cunha et al., 2020). 
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To identify the resources and the process aspects of rural smartness (i.e., the other two key 
aspects mentioned in the urban smartness definition), we analyse characteristics of urban 
smartness that have been mentioned in the extant literature as having an economic 
contribution and might be also relevant for rural areas. For this, we refer to the 
characteristics of rural smartness discussed previously. 

To conclude, we note that two main resources are critical for achieving rural smartness: 
the IT infrastructures and services that enable connectedness between stakeholders in a 
rural area, and the digitally capable human capital. Furthermore, there are three main 
processes in rural smartness that must be in place: the connectedness between 
stakeholders in rural areas, the active participation of stakeholders to improve living 
conditions in rural areas, and the coherence of IT service provision.  

Therefore, based on the three aspects of rural smartness definition explained previously, 
we define rural smartness as the situation in which the combination of investments in IT 
infrastructure and services, and human capital is effectively improving the economic welfare of 
citizens in rural areas through connectedness, participatory governance, and coherence of IT 
service provisioning.  

2.5.2 Implications and determinants of rural smartness 

The SQ1.1 identifies the implications of rural smartness. As shown in Table 2-7, the extant 
literature highlighted that the successful adoption of smartness in rural areas will improve 
business productivity, efficiency and collaboration, facilitate product or service creation, 
foster entrepreneurship, increase the market access, and in turn, will improve the citizens’ 
economic welfare. 

The findings of SQ1.2 contribute to identify the determinants of realising rural smartness. 
As presented section  2.4.2, SQ1.2 results in challenges of adopting smartness in rural areas 
that grouped into three categories: technological (see Table 2-8), organisational (see Table 
2-9), and environmental (see Table 2-10). We argue that overcoming those challenges can 
increase the likelihood of realising rural smartness. Therefore, these challenges can be re-
framed into three determinants of rural smartness, namely, technological readiness, 
organisational readiness, and environmental readiness. Technological readiness includes 
internet access, suitability of IT services, IT device ownership, electric reliability, and 
adequacy of strategic guidelines. Organisational readiness includes certainty of 
sustainable funding, IT capability of the organisation, commitment to support, and 
collaboration. And, environmental readiness includes digital knowledge of rural citizens, 
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the willingness of rural citizens to utilise technology in their economic activities, the 
purchasing power of rural citizens for IT services, the entrepreneurial capability of rural 
citizens, supportive regulations and policies, citizens involvement, and third-parties 
involvement. 

2.5.3 IT artefact of rural smartness 

SQ2.1 captures the state-of-the-art of digital service platforms as the IT artefact of rural 
smartness. Its findings found that: 1) the main functional characteristics of service 
platforms include (see Table 2-11): integrates various services in a unified platform, 
facilitates cohesive collaboration between stakeholders, facilitates the third parties to co-
create services, and facilitates citizen’s participation, 2) the main technological 
components of service platforms feature (see Table 2-12): cloud technology, mobile 
technology, data exchange components, and data management components, and 3) the 
main stakeholders participated in the service platforms are (see Table 2-13): authorities 
(government), communities, business service providers, and technology providers.  

2.6 Conclusion 

The findings this SLR are summarised in Figure 2-9 and will be used as foundational 
knowledge in the following chapters. In Chapter 3, we use the SLR results concerning the 
social artefact of rural smartness to operationalise a theoretical model that shows the 
interplay between the determinants of rural smartness and its subsequent implications on 
rural economic welfare. Further, in Chapter 4, we utilise the knowledge of the state-of-art 
of rural smartness’s IT artefact to develop the reference architecture of the digital service 
platform for rural smartness. 

 

Figure 2-9. Summary of SLR findings 
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Chapter 3 Understanding Social Artefact of 
Rural Smartness 

This chapter is based on the contents of the following paper: 
Mukti, I. Y., Henseler, J., Aldea, A., Govindaraju, R., & Iacob, M. E. (2022). Rural 

smartness: Its determinants and impacts on rural economic welfare. Electronic 
Markets. https://doi.org/10.1007/s12525-022-00526-2.  

This chapter follows up on the current knowledge concerning the social artefact of rural 
smartness that was elaborated on in the previous chapter. We use that knowledge to 
further understand the causal mechanism that explains how the realisation of rural 
smartness leads to economic welfare improvement for rural citizens. In more detail, the 
objectives of this chapter are the following: 
1.  To formulate a theoretical model of rural smartness: This model explains the interplay of 

the determinants of rural smartness and its subsequent implications for the economic 
welfare of people living in rural areas. In addition to the SLR results presented in 
Chapter 2, the model we are proposing is grounded upon the following theoretical 
studies: the TOE framework by Tornatzky and Fleischer (1990), the service 
innovation framework by Lusch and Nambisan (2015), and the business 
competitiveness index and the microeconomic foundation of prosperity by Porter et 
al. (2007). These foundational theoretical studies will further be described in section 
3.2.  

2. To empirically validate the theoretical model: We validate the theoretical model using 
data from a sample of respondents in rural areas of West province, Indonesia. This 
region is selected since it represents a relevant context for this study as explained in 
Appendix A. 

Formulation and empirical validation of this theoretical model follow the composite-
based structural equation modelling (SEM) method that will further be described in the 
following section. 
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3.1 Composite-based structural equation modelling 

SEM is a multivariate statistical analysis method capable of modelling a real-world 
phenomenon by expressing theoretical concepts using constructs and connecting these 
constructs via a graphically structural model to study their relationship (Bollen, 1989; 
Benitez et al., 2020). The term constructs refer to statistical variables that are not by 
themselves observable, but can be inferred from observable measures (indicators) through 
a mathematical model (Henseler, 2020).  

There are two types of constructs based on the relationships with their indicators, namely, 
latent and emergent variables (Henseler, 2020). Latent variables are constructs modelled 
as common factors underlying a set of indicators (Henseler, 2020). On the other hand, 
emergent variables are constructs made of their indicators (Benitez et al., 2020; Henseler, 
2020). These different types of constructs lead to the two approaches in SEM, namely 
factor-based SEM and composite-based SEM. 

One distinct characteristic that differentiates composite-based SEM from factor-based 
SEM is that the composite-based SEM involves emergent variables in addition to latent 
variables (Henseler, 2020; Rademaker, 2021). As an illustrated example, Figure 3-1 shows 
a structural equation model that involves an emergent variable (represented by a 
hexagon) and a latent variable (represented by an oval shape). Emergent variables fit best 
to model man/firm-made artefacts, such as technologies, systems, processes, strategies, 
or management instruments (Henseler et al., 2016; Benitez et al., 2020). Whereas, latent 
variables typically represent abstract concepts, such as attitudes, traits, or behaviours 
(Henseler et al., 2016; Benitez et al., 2020).  

 
Figure 3-1. A structural equation model with an emergent variable and a latent variable 
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A dominant technique to estimate composite-based SEM is the partial least square (PLS) 
(Henseler, 2020). It is a variance-based statistical technique that creates linear 
combinations of the indicators as representation for the theoretical concepts and 
subsequently estimates the model parameters using the PLS algorithm (Henseler et al., 
2016; Benitez et al., 2020). PLS has several advantages in comparison with other 
composite-based SEM techniques (e.g., canonical correlation analysis and generalized 
structured component analysis). First, PLS has the capability to evaluate the overall fit of 
the model (Benitez et al., 2020; Henseler, 2020). Second, in the case of small sample size, 
PLS has better accuracy in the estimation of path coefficients (Benitez et al., 2020). Third, 
PLS has been used as the predominant technique to evaluate structural equation models 
in the field of IS, to which this research clearly belongs (Benitez et al., 2020).  

In this chapter, we follow the guidelines provided by Benitez et al. (2020) in performing 
and reporting composite-based SEM using the PLS technique. These guidelines are 
reflected in the remaining structure of this chapter. Section 3.2 provides the theoretical 
background that supports the theory development process explained in section 3.3. 
Section 3.4 outlines the respondents and data collection method. Section 3.5 and section 
3.6 present and discuss the results of the data analysis. Finally, section 3.7 provides the 
conclusion of this chapter. 

3.2 Theoretical background 

This section is dedicated to a definition of the theories and frameworks on which our rural 
smartness model is grounded. As mentioned earlier, the theoretical model formulation 
rests on earlier research. In addition to the SLR results in the previous chapter, the model 
formulation leans on the following theories: the process-oriented framework of IT 
business value developed by Mooney et al. (1996), the TOE framework of Tornatzky and 
Fleischer (1990), the service innovation framework by Lusch and Nambisan (2015), and 
the business competitiveness index and the microeconomic foundation of prosperity by 
Porter et al. (2007). While the TOE framework has been explained in section 2.4.2 of 
Chapter 2, the rest of the theories are briefly explained in the following sub-sections.  

3.2.1 Process-oriented framework of IT business value 

The process-oriented framework of IT business value is a conceptual framework 
developed by Mooney et al. (1996) that explains how the diffusion of IT innovation 
transforms the value creation process within an enterprise. In essence, this framework 
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suggests that an enterprise can derive business value from IT through the 
transformational effects that IT has on its operation and management processes. 
Furthermore, this framework suggests that the success of such IT innovation is 
determined by support from the internal organization and the external environment. 

We use this framework to design the basic structure of the rural smartness theoretical 
model depicted in Figure 3-2. The reason for this is that although the framework was 
initially developed for the context of digital transformation in an enterprise, it can also be 
used in the context of digital transformation in a community. The suitability of the 
framework for this purpose is supported by its focus on digital transformation in the 
context of enterprises and smart cities, as highlighted in Javidroozi et al. (2014), Mamkaitis 
et al. (2016) and Anthony Jnr (2021). In an enterprise, digital transformation involves the 
diffusion of IT to re-align the business processes that change the way value is created for 
its stakeholders. The goals are to increase the enterprise’s productivity, decrease 
production costs, and improve its service to customers. This focus on enterprise digital 
transformation can also be found in the context of smart cities, where digital 
transformation involves applying digital technologies to transform the operational 
processes of cities (e.g., transport systems, energy systems, and economic activities) from 
a conventional to a digital-based approach with the ultimate goal to improve the quality 
of life of its citizens. 

 

Figure 3-2. Basic structure for model formulation 
Aligned with the process-oriented framework of IT business value, the basic structure for 
model formulation consists of three blocks that are interrelated with rural smartness. First, 
the determinants block is where we include the variables that contribute to the realisation 
of rural smartness. Second, the process improvement block is where we consider the 
variables that represent the influence rural smartness has on the process within the rural 
business ecosystem. Third, the desired value block is where we define the dependent 
variable, namely the economic welfare improvement.  
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3.2.2 The service ecosystem  

The service ecosystem is a concept coined by Lusch and Nambisan (2015) that refers to a 
set of interacting entities that are connected by a shared institutional logic and mutual 
value creation through service exchange. According to this concept, IT is seen as a means 
that can help hold together diverse entities and enable collaboration within the ecosystem.  

Lusch and Nambisan (2015) suggest that the creation of a service ecosystem through IT 
enhances the resource density in the ecosystem and enables entities in the ecosystem to 
leverage resource liquefaction, thus accelerating the resource integration/absorption 
process. Resource density is important as it conditions whether resources can be quickly 
exchanged between the entities in the process of value creation. A high resource density 
is a prerequisite for entities in the ecosystem to easily integrate various accessible 
resources, and subsequently trigger collaboration and innovation in the value creation 
process. On the other hand, resource liquefaction refers to the digitization process that 
decouples the information from its source. This digitization process enables entities in an 
ecosystem to improve their capability to absorb, process, and share information.  

We argue that Lusch and Nambisan’s view can be applied as well to rural areas that have 
realised rural smartness, as they can be seen as a service ecosystem. This is because rural 
areas have the foundational components of a service ecosystem. First, the interacting 
entities of a service ecosystem can be represented by the stakeholders in a rural business 
ecosystem that is interconnected through IT infrastructure and services (connectedness). 
Second, the shared institutional logic of a service ecosystem can be represented by the 
availability of a strategy that aligns well with the IT service provision (coherence of IT 
service provision). Third, the mutual value in a service ecosystem can be represented by the 
goal of rural smartness, that is, to improve the citizens’ economic welfare. Lastly, the 
service exchange activity of a service ecosystem can be represented by the active 
participation of stakeholders in the economic welfare improvement initiatives 
(participatory governance). Given this relevance to the context of rural smartness, we 
incorporate the concept of service ecosystem in the formulation of the theoretical model. 
This concept helps us to understand the impact of rural smartness on the variables 
included in the process improvement block of the model’s basic structure. 

3.2.3 The microeconomic foundation of prosperity 

The microeconomic foundation of prosperity is an economic theory from Porter et al. 
(2007) that emphasizes the importance of microeconomic competitiveness for the 
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prosperity of a nation. According to this theory, the microeconomic entities (at the firm 
level) are the entities that translate opportunities created by the macro context (e.g., 
macroeconomic, political, legal, and social context) into prosperity. As a result, the 
improvement of competitiveness at the microeconomic level is crucial, since it forms the 
foundation of prosperity.  

In order to have resilient and sustainable competitiveness at the microeconomic level,  
Porter et al. (2007) suggest that firms must adopt the innovation-driven economy, and 
argues that,  the ability to produce innovative products and services using the most 
advanced methods available is the very source of a firm’s competitiveness. This approach 
is considered to be more beneficial than the factor-driven economy (i.e., relying on low-
cost labour and unprocessed natural resources) or the investment-driven economy (i.e., 
relying on infrastructure investment), as it leads to a stronger resilience when facing 
external disruptions. Therefore, the capacity to innovate can be seen as a key factor to 
improve competitiveness. 

Furthermore, to operationalise competitiveness, Porter et al. (2007) developed the 
business competitiveness index (BCI). The measurement of BCI covers 58 indicators that 
represent competitiveness at the firm and at the national business environment levels 
(Porter et al., 2007). The BCI seeks to explore the relationship between business 
competitiveness and prosperity measured by GDP per capita. To have a better 
understanding of the relationship, Porter et al. (2007) plotted the BCI against the GDP per 
capita of 127 countries in a regression model. The coefficient of determination (R2) of the 
regression model showed that 82% of the variance in the GDP per capita is explained by 
the BCI. This result suggests that competitiveness in the business environment is a very 
strong predictor for economic welfare. 

We include the concepts of the microeconomic foundation of prosperity in the theoretical 
model formulation to help us understand the predictors of economic welfare 
improvement enabled by rural smartness. To this end, based on Porter’s we decided to 
include innovativeness and competitiveness as the main variables in the process 
improvement block of the rural smartness model, and we hypothesise that they have a 
significant relationship with the dependent variable representing economic welfare 
improvement in the desired value block. 
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3.3 Formulation of the theoretical model 

In formulating the theoretical model, we refer to the basic structure presented in Figure 
3-2, which we explained in the previous section. We use the TOE framework to identify 
the variables that act as determinants for rural smartness. Furthermore, we use the 
concept of the service ecosystem and the microeconomic foundation of prosperity to 
identify the variables that mediate the impact of rural smartness on economic welfare 
improvement. Next to these foundational theories, we also use relevant articles based on 
a systematic literature study presented in Chapter 2 to define indicators for the variables 
included in the model. 

Figure 3-3 shows the proposed theoretical model of rural smartness. In summary, this 
model hypothesises that: (1) there are three interrelated variables that act as the 
determinants for rural smartness: technological readiness, organisational readiness, and 
environmental readiness, and (2) there are two variables that mediate the impact of rural 
smartness on the perceived economic welfare improvement: innovativeness and 
competitiveness.  

The theoretical model includes two types of variables, namely, latent variables and 
emergent variables. Variables in the model operationalised as latent variables are 
innovativeness, competitiveness, and perceived economic welfare improvement. These 
variables are represented in an oval shape. On the other hand, variables in the model 
operationalised as emergent variables are organisational readiness, technological 
readiness, environmental readiness, and rural smartness. In the next sub-sections, we 
explain each of these variables, define their measurement indicators, and provide 
theoretical argumentation for the hypotheses in the model. 
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Figure 3-3. Theoretical model of rural smartness 

3.3.1 Determinants of rural smartness 

We define the independent variables that can be seen as the determinants of rural 
smartness based on the findings of the SLR presented in the previous chapter. These 
variables are: technological readiness, organisational readiness, and environmental readiness 
(see section 2.5.2 of Chapter 2). Table 3-1 presents the formal definition of these variables 
along with their indicators. In the following sub-sections, we explain the formulation of 
the research hypotheses that interrelate these variables.  

Table 3-1. Determinants of rural smartness: variables, definitions, and indicators 

Variable Definition Indicators 
Organisational 
readiness 

The degree to which the 
government considered as being 
ready to realise rural smartness 
 

1. Certainty of sustainable funding 
2. IT capability 
3. Commitment to support 
4. Collaboration 

Technological 
readiness 

The degree to which the 
required technological elements 
are considered as being ready to 
realise rural smartness 

1. Internet access  
2. Information technology services 

suitability 
3. IT device ownership  
4. Electric reliability 
5. Adequacy of IT strategic 

guidelines 

 

 

 



 53 

Table 3-1. (continued) 

Variable Definition Indicators 
Environmental 
readiness 

The degree to which the citizens, 
the third parties, and the 
regulatory environment are 
considered as being ready to 
realise rural smartness 

1. Digital knowledge of rural 
citizens 

2. The willingness of rural citizens 
to utilise technology in their 
economic activities 

3. The purchasing power of rural 
citizens for IT services 

4. The entrepreneurial capability of 
rural citizens 

5. Supportive regulations and 
policies 

6. Citizens involvement  
7. Third-parties involvement 

3.3.2 Role of organisational readiness 

Previous studies found that the organisational entity that plays an important role in the 
initiatives toward rural smartness is the government (Jung et al., 2014; Mishbah et al., 
2018; Zavratnik et al., 2018). This finding implies that organisational readiness in the 
context of rural smartness is actually synonymous with the readiness of the government. 
To understand the role of the government, we need to look at the characteristics of rural 
areas, at least from three perspectives: geographic, economic, and human resources.  

First, geographically, rural areas are typically remote locations with limited connectivity 
to economic centres that concentrate on urban areas. Given this geographical situation, 
the logistics and transportation costs to and from urban areas are high and lead to 
stagnation of economic growth in rural areas (Wiggins & Proctor, 2001; Cunha et al., 2020). 
Second, the rural economy dependencies are very much dependent on the agricultural 
sector. However, agricultural activities are less profitable compared to non-agricultural 
activities. This situation causes workers in rural areas to migrate and seek employment in 
the non-agricultural sector in urban areas, which deprives rural areas of the young 
population and workplaces (Imai et al., 2017; Cunha et al., 2020). Third, from a human 
resource perspective, an empirical study found that 80% of the extremely poor and 75% 
of the moderately poor are people living in rural areas (Castañeda et al., 2018), implying 
that rural citizens have a much lower purchasing power when compared to urban citizens. 
Furthermore, rural citizens typically have a low educational level. Although most rural 
citizens finished the high-school education level, only a small fraction of them continue 
with higher education (Imai & Malaeb, 2018). This situation makes human resources in 
rural areas less competitive, low-skilled and cheap (Zhang, 2016). 
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Given the current conditions of rural areas described above, it is difficult to rely on the 
private sector to realise rural smartness. The low purchasing power, the low education 
level of human resources, and the high logistics and transportation costs make investment 
in rural areas not economically attractive for the private sector. Therefore, the initiation of 
programs for rural smartness must be the responsibility of the government (Wiggins & 
Proctor, 2001; Jung et al., 2014; Mishbah et al., 2018; Zavratnik et al., 2018), as explained 
below. 

As a public entity, the government has the obligation to improve the economic situation 
of people living in rural areas.  One of the regional governments’ primary tasks is to 
allocate the necessary budget to develop the infrastructures in the respective rural areas, 
either logistics infrastructures (e.g., roads and bridges) or IT infrastructure (e.g., internet 
access and reliable electricity), in such a way that it improves the connectedness between 
the different stakeholders of the rural business ecosystem (Rodríguez-Pose & Hardy, 2015; 
Zavratnik et al., 2018). Furthermore, the government can initiate a collaboration with the 
private sector, for example through a public-private partnership scheme, to provide IT 
infrastructure and service for rural areas. In this way, the private sector can be encouraged 
to get involved actively in rural development (Gulati, 2007; Zavratnik et al., 2018). The 
government also has the authority to initiate educational policies and programs with the 
goal of accelerating the diffusion of productive utilization of IT by rural citizens. These 
educational policies and programs encompass not only technical digital literacy but also 
creative literacy and entrepreneurship skills, in such a way that they can empower rural 
citizens to have a better livelihood (Nedungadi et al., 2018). Finally, the government as 
the policy maker has the capability to ensure the coherence of IT services provisioning in 
rural areas, in line with the strategic directions and necessary regulations for rural 
development (Naldi et al., 2015; Talbot, 2016). 

The explanation of the roles of the government described above suggests that 
organisational readiness not only has a direct positive effect on the realisation of rural 
smartness, but also contributes to the realisation of technological, and environmental 
readiness.  

H1:  Organisational readiness contributes positively to technological readiness. 

H2:  Organisational readiness contributes positively to environmental readiness. 

H3:  Organisational readiness contributes positively to the realisation of rural smartness. 
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3.3.3 Role of technological readiness 

In the context of the theoretical model (see Table 3-1), we refer to technological readiness 
as the technological element required for rural smartness. These elements are especially 
concerned with the readiness of internet access, including its services and associated 
supporting infrastructures (online services, stable electricity, and IT devices). In 
particular, these technological elements are provided, either independently by the 
government (therefore, IT strategic guideline is included in the technological readiness), 
or independently by a third party. Support from the third party to the government, as the 
responsible organization, in realising rural smartness is part of the environmental 
readiness (Ramdani et al., 2009; Bhattacharya & Wamba, 2018; Dewi et al., 2018) that will 
further be explained in the next section.  

As explained earlier, important geographic characteristics of rural areas, are remoteness 
and poor organization of transportation and logistics. The immediate consequence of this 
is low accessibility to the resources and markets which force business ecosystems in rural 
areas to operate mostly locally and in silos (Philip & Williams, 2019; Cunha et al., 2020). 
This situation implies that rural areas do not have much potential of their own to 
accelerate their economic growth (Naldi et al., 2015). 

On the other hand, studies found that internet access enables businesses in rural areas to 
mitigate the issue of geographic isolation (Freeman et al., 2016; Philip & Williams, 2019). 
Having access to online services such as websites, social media, and e-commerce, enables 
them to connect to a broader market, and pool of suppliers and resources, regardless of 
their location. This helps businesses in rural areas to improve their efficiency in 
production and marketing activities and triggers the growth of their business (Prieger, 
2013; Philip & Williams, 2019). Therefore, access to the internet and online services is 
instrumental for achieving connectedness between stakeholders in a rural business 
ecosystem, which is the foundation for rural smartness. 

Furthermore, internet access also has particular benefits for rural communities. First, it 
enables rural citizens to have access to online learning opportunities and learning 
communities, ranging from informal information portals and community networking to 
formal online education and training courses (Mason & Rennie, 2004). Second, access to 
the internet encourages rural citizens to participate actively in rural development 
initiatives. Citizens in rural areas can use the internet to find information and discuss 
important issues in their communities. This awareness can motivate them to initiate 
voluntarily activities to improve the situation in their village (Stern et al., 2011). 
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Based on the above arguments, we expect that technological readiness contributes 
positively to the realisation of rural smartness, as well as, to environmental readiness.  

H4:  Technological readiness contributes positively to environmental readiness. 

H5:  Technological readiness contributes positively to the realisation of rural smartness. 

3.3.4 Role of environmental readiness 

Environmental readiness (see Table 3-1) mainly covers three aspects related to rural 
smartness: the citizens, the third parties, and the regulatory environment. Next, we 
explain the importance of these three aspects for the realisation of rural smartness. 

The goal of IT implementation in the context of rural smartness is to improve the quality 
of living and the economic welfare of rural citizens. However, the benefits of IT 
implementation are lost when the IT is not actually used as intended (Davis, 1993). The 
SLR presented in Chapter 2 found there are several factors that hinder the actual use of IT 
by rural citizens. First, rural citizens have low digital literacy, namely a lack of knowledge 
to properly use IT devices and services (Nedungadi et al., 2018; Dowell, 2019). Second, 
rural citizens have low purchasing power. The average wage in rural areas is much lower 
compared to the wage in urban areas, and a significant percentage of rural citizens are 
living below the poverty line (Castañeda et al., 2018; Imai & Malaeb, 2018), which makes 
the affordability of IT devices/services extremely low. Third, from a cultural perspective, 
citizens in rural areas tend to be traditionalists and exhibit rather strong resistance to 
change and innovation. For them, a computer, a smartphone and the internet represent 
the products of and a threat to their community (Correa & Pavez, 2016; Ray, 2018). These 
challenges make citizens in rural areas have a low motivation to embrace IT as a part of 
their economic activities and way of working and living. Therefore, to increase the 
likelihood of rural smartness, readiness in the citizens' aspect is needed. 

However, readiness in the aspect of citizens per se is not sufficient to realise rural 
smartness. This is because, from a higher perspective, rural areas are being viewed as an 
ecosystem that is comprised of different interrelated stakeholders. According to the 
quadruple helix model, besides the citizens' aspects, involvement of the third parties (e.g., 
university and industry) and the supportive regulatory environment are also considered 
the crucial elements that enable regional connectedness and a participatory ecosystem, 
which are important characteristics of rural smartness (Van Waart et al., 2016; Carayannis 
et al., 2018). The research and development (R&D) third parties (e.g., universities) play a 
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significant role in knowledge creation and diffusion that triggers innovation in the 
ecosystem, whereas the non-R&D third parties (e.g., industries) play an important role to 
provide necessary services for the ecosystem (Carayannis et al., 2018; Borghys et al., 2020). 
On the other hand, the supportive regulatory environment plays an essential role to push 
forward the adoption of IT innovation in the ecosystem. For example, a regulation on data 
interoperability can increase the confidence of IT service providers to interchange the data 
with the other stakeholders in the ecosystem, in such a way, can accelerate the value 
creation process and at the same time protect the rights of the involved stakeholders 
(Weber & Podnar Zarko, 2019).  

The importance of the citizens, the third party and the regulatory environment for the 
realisation of rural smartness described above, motivates us to posit that environmental 
readiness can be a strong determinant of rural smartness. 

H6:  Environmental readiness contributes positively to the realisation of rural smartness. 

3.3.5 Impact of rural smartness 

Based on the model’s basic structure explained in section 3.2.1, rural smartness is 
hypothesized to have an impact on the variable in the desired value block through its 
positive influences on the variables within the process improvement block. The variable 
in the desired value block should be a dependent variable that measures the economic 
welfare improvement. However, it is extremely difficult to isolate and measure the 
improvement as a result of rural smartness of economic welfare, since many other 
variables beyond the context of this research model may influence its value (Wu & Wang, 
2006). This difficulty has been acknowledged in several other studies that measured the 
impact of IT innovations. To address this difficulty, previous studies in the literature 
measured the impact based on perceptions of those who are affected by the IT 
innovations, for example, perceived usefulness (Davis, 1989), perceived benefits 
(Karlinsky-Shichor & Zviran, 2015), and perceived economic wellbeing (Sinha & Verma, 
2020). We follow the same line of thinking and define the dependent variable in our 
theoretical model as perceived economic welfare improvement, which reflects the degree to 
which rural citizens believe the realisation of rural smartness will result in economic 
welfare improvement.  

On the other hand, based on the concepts of BCI and the microeconomic foundation of 
prosperity explained in section 3.2.3, we identified that there are two variables in the 
process improvement block of the model’s basic structure, namely innovativeness and 
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competitiveness. These variables act as the variables that mediate the effect of rural 
smartness on the perceived economic welfare improvement.  

Table 3-2 presents the definition and indicators of the variables related to the impact of 
rural smartness. These indicators are derived from our previous SLR regarding the 
economic impacts of smartness adoption (see section 2.4.1 of Chapter 2). The formulation 
of research hypotheses that interrelate these variables are explained in the following sub-
sections. 

Table 3-2. Impact of rural smartness: variables, definitions, and indicators 

Variable Definition Indicators 
Rural smartness The degree to which rural 

smartness is realised 
1. Connectedness 
2. Participatory governance 
3. Digitally empowered citizens 
4. Coherence of IT service provision 

Innovativeness The degree to which businesses 
in rural areas considered as 
being innovative 

1. Business collaboration 
improvement 

2. Value creation improvement 
3. Increase in entrepreneurship 

Competitiveness The degree to which businesses 
in rural areas considered as 
being competitive 

1. Market access improvement 
2. Business productivity 

improvement 
3. Business efficiency improvement 

Perceived economic 
welfare improvement 

The degree to which rural 
citizens believe the realisation of 
rural smartness will result in 
economic welfare improvement 

1. Perceived income increase 
2. Perceived increase in the 

employment rate 

3.3.6 Immediate impacts of rural smartness 

As explained in section 3.2.2, according to the concept of service ecosystem by Lusch and 
Nambisan (2015), rural areas that have realised rural smartness can leverage resource 
liquefaction and enhance the resource density within their ecosystem. In the rural context, 
liquefaction of resources means that the information about resources owned by businesses 
in rural areas, either tangible resources (e.g., goods and natural resources) or intangible 
resources (e.g., skills and culture) are converted into a digital form. This digital 
transformation process empowers businesses in rural areas to be able to exchange 
information about their resources without needing to have physical interactions. 
Therefore, rural businesses are no longer isolated. Instead, they operate within a 
collaboration network that constitutes a fertile ground for them to innovate by combining 
the available resources (e.g., new products or new services) (Lusch & Nambisan, 2015; 
Talbot, 2016). Consequently, the development of innovations inspires rural citizens to 
become entrepreneurs, which in time can stimulate growth in rural economic activities 
(Yadav & Goyal, 2015). 
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From another point of view, the liquefaction and the high density of resources can help 
rural businesses to strengthen their competitiveness. Within the collaboration network, 
the rural businesses can establish, for example, cooperative arrangements for sales or 
promotion, in such a way that they are able to reach the customers, not as independent 
entities, but based on a cooperative approach such that they have access to a broader 
market (Cunha et al., 2020). Furthermore, with the help of the digitization of resources 
and the easiness to exchange their resources within the collaboration network, rural 
businesses can operate efficiently and be more productive with their available resources 
(Oluwatayo, 2014; Talbot, 2016).  

Based on the above arguments, which explained how businesses in rural areas can benefit 
from the liquefaction and the high density of resources, we hypothesise that rural 
smartness contributes positively to the innovativeness and competitiveness of rural 
businesses. 

H7:  Rural smartness contributes positively to innovativeness. 

H8:  Rural smartness contributes positively to competitiveness. 

3.3.7 Role of innovativeness and competitiveness 

In the rural context, small and medium enterprises (SMEs) are the main actors that drive 
the economy (Talbot, 2016; Arifin et al., 2020). However,  due to their geographical nature, 
these rural SMEs typically operate in isolation: having limited access to market, resources, 
and funding; thus their numbers is limited and stagnant (Eniola & Entebang, 2015; Muñoz 
& Kimmitt, 2019). This is why the business environment in rural areas needs to become 
more interconnected, in order to trigger innovation (i.e., the creation of new products, 
new services, and new businesses). These innovations, in turn, can contribute directly to 
economic welfare improvement (e.g., through the creation of job opportunities) or 
indirectly through competitiveness improvement (e.g., access to a wider market, higher 
productivity, and a more resource-efficient production) (Naldi et al., 2015; Talbot, 2016; 
Cunha et al., 2020). The above argument is aligned with the microeconomic foundation of 
prosperity by Porter et al. (2007) that is explained in section 3.2.3, where the ability to 
innovate through a collaborative environment is the dominant source of competitiveness 
that leads to prosperity. 
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Based on these arguments we posit that innovativeness contributes positively to 
competitiveness, and both variables (innovativeness and competitiveness) are predictors 
of the perceived economic welfare improvement. 

H9:  Innovativeness contributes positively to competitiveness. 

H10:  Innovativeness contributes positively to the perceived economic welfare improvement. 

H11:  Competitiveness contributes positively to the perceived economic welfare improvement. 

3.4 Respondents and data collection 

To validate the proposed theoretical model, we have chosen a sample from the villages in 
West Java Province, Indonesia. This region is selected since it represents a relevant context 
for this study. As elaborated in Appendix A, West Java is confronted with serious 
urbanization problems caused by rural-urban migration, and currently, its regional 
government has been implementing initiatives toward the realisation of rural smartness. 

3.4.1 Respondents 

The data is collected by distributing a survey to a sample of respondents that have an 
understanding of the IT utilization by citizens in the rural areas of the West Java Province, 
in Indonesia. For this purpose, two groups of respondents were selected to participate in 
this study: the village neighbourhood heads and the village agents. The village 
neighbourhood heads refer to the local citizens elected by the local communities as the 
leaders of particular neighbourhoods within rural areas of the West Java Province. Their 
primary duty is to work with the local government to deliver public services to the local 
community. On the other hand, the village agents consist of individuals employed by the 
government to live and work in the villages across the West Java Province. Their main 
duty is to work with the local community to improve the rural economic situation by 
facilitating rural development activities, such as providing training in business 
development and assisting the community to establish proper rural businesses. 

Both sample groups understand the situation concerning the utilization of IT in their rural 
areas since they were closely involved in the West Java Digital Village Program. The 
village neighbourhood heads were the key users of the Sapawarga application, a mobile 
application provided by the provincial government which aims to help citizens channel 
their aspirations, improve government’s information delivery, and facilitate citizens’ 
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access to public services through digital means (West Java Digital Service, 2020; Nurhuda 
et al., 2021). As the key users, they received training on the use of the app and IT literacy 
in general, thus having adequate knowledge of IT to play the role of the mediator between 
the local citizens and the provincial government through the use of the app (Kompas, 
2019; West Java Digital Service, 2020). On the other hand, the initiatives to improve the 
rural economy carried out by the village agents were aligned with the digital village 
themes explained in the previous section. For that purpose, the village agents have been 
properly trained by the local government with the necessary IT skills, such as e-commerce, 
digital marketing, and e-governance (West Java Digital Service, 2020).  

The main purpose of the training received by respondents in both groups is mainly the 
acquisition of skills. The effectiveness of the training was expressed in terms of the extent 
to which the trained skills can be applied by the participants in their actual jobs (Hunt, 
2003). Therefore, to facilitate the skills transfer in the context of the job performed by the 
participants, it is important for them to have the opportunity to perform the skills in a 
supportive post-training environment (Arthur et al., 2003). In that regard, the village 
neighbourhood heads were granted access to using the Sapawarga application to facilitate 
the interaction of local citizens with the government. On the other hand, the village agents 
were given the opportunity to apply their knowledge by being involved in the West Java 
Digital Village Program. In addition, the ICT agency of the provincial government 
provided a technical contact centre to ensure any issues raised in this post-training 
environment could be addressed. 

3.4.2 Data collection  

We prepared a self-administered online questionnaire using a five-point Likert scale (1 = 
“strongly disagree”; 5 = “strongly agree”) to measure the perception of the respondents 
on the indicators of each variable in the theoretical model. However, before we distributed 
the questionnaire to the actual respondents, as suggested by Reynolds et al. (1993), we 
conducted a pilot test by means of personal interviews. The aims of this pilot test are 1) to 
detect errors in the questionnaire (i.e., double questions, ambiguous questions, and 
missing questions), and 2) to ensure the intended respondents understand correctly the 
formulation of statements in the questionnaire. 

Seven participants took part in the pilot test. Five participants were village agents, 
working in the villages, and understanding the real state of affairs concerning IT diffusion 
among citizens in rural areas of West Java. One participant was the head of the 
Communication and Information Office of the West Java provincial government, who 
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understands the rural smartness program that is being implemented in the province. 
Lastly, one participant was a research scholar, who gave an academic perspective on the 
research instrument. We administered the questionnaire by asking these pilot participants 
to fill it in and provide their feedback. Based on this pilot test, the statements in the 
questionnaire were reviewed and modified appropriately. Table C-1 of Appendix C lists 
all the statements of the final version of the questionnaire, whereas Table C-2 of Appendix 
C presents the statements of the initial version of the questionnaire and its revisions based 
on the pilot test. 

We distributed the final version of the self-administered questionnaire to the intended 
respondents by online means. First, to get responses from the village’s agents, we sent 
them a direct link to the online questionnaire. Second, to get responses from the village 
neighbourhood heads, we embedded the link of the questionnaire in the Sapawarga 
mobile application that was exclusively authorized for them.  

We received 231 total responses from the village agents and the village’s neighbourhood 
heads that we considered valid responses (Appendix F provides the demographical data 
of the respondents). The invalid responses either had missing values or the completion 
time was less than 7 minutes. This minimum completion time was based on our internal 
test with representatives of village agents, the head of the ICT Agency of West Java, and 
a few researchers. The fastest completion time from the test was just above 7 minutes and 
the longest completion time was about 10 minutes. Therefore, we concluded that the 
completion time of 7 minutes was the minimum amount of time needed for properly 
reading the questions and filling in the answers without any interruptions. We were 
aware that the respondents who manage to fill in the questionnaire within these 7 minutes 
threshold only have about 14 seconds for reading, understanding, and answering each 
question. Nevertheless, some of the respondents were able to complete within the time 
frame due to their familiarity with the context of the questions since, as explained in the 
earlier part of this section, the respondents were part of the West Java Digital Village 
Program. We were not using outlier detection which is generally used for inclusion and 
exclusion of test results (Zijlstra et al., 2007) because the respondents can “pause and 
continue later” the questionnaire filling process. We recorded these “pause” times and 
found that these additional times led to a large variation of the completion times (standard 
deviation: 420), which makes the outlier method impossible to use.  

There were several approaches discussed in the literature to detect the insufficient effort 
responding (IER) that threaten the data quality (Huang et al., 2011). These approaches 
include: infrequency (e.g., evaluating items that would have the same responses from all 
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individuals who understand the statement correctly), inconsistency (e.g., comparing the 
response on one item to the response on the other item), pattern (e.g., evaluating 
consecutive identical responses), and response time (e.g., evaluating responses that have 
short completion time). Among these methods, we preferred to use the response time as 
the exclusion criterion because, particularly for an online survey, this method effectively 
detects the IER (Malhotra, 2008). The empirical study by Malhotra (2008) has shown that 
the quick completion time is mainly motivated to satisficing the survey, without paying 
sufficient attention to properly answering the question, therefore leading to the low data 
quality. 

Furthermore, since our unit of analysis is a village, we aggregated multiple responses 
coming from the same village, resulting in 179 distinct villages. We used the unweighted 
group mean technique for this aggregation, where the aggregated value is the unweighted 
average of the response values. This approach is commonly used in behavioural research 
when it is difficult to reach a consensus among the multiple responses, and when there 
are only minor differences among the responses (Van Bruggen et al., 2002). 

3.5 Data analysis  

The following sub-sections report the results of the data analysis. We follow the guidelines 
provided by Benitez et al. (2020) for this report.  

3.5.1 Evaluation of the sample size 

To estimate the minimum sample size of the target population, we applied power analysis 
using Cohen’s power table. The following are the parameters that we used in the 
estimation: predetermined effect size of 0.30 (medium), the statistical power of 0.8, and 
the significance level of 0.05. Based on these parameters, Cohen’s power table suggests a 
minimum sample size of 85. Considering the outcomes of this power analysis, our 
collected sample size of 179 is considered to be adequate for detecting the desired effects, 
and therefore sufficient to perform a correct statistical analysis.  

3.5.2 Estimation 

We used ADANCO 2.1.1 Professional for Windows to run the statistical analysis of 
composite-based SEM (Henseler & Dijkstra, 2015), with the following settings: 
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- we used Mode A consistent for the reflective measurement model since it ensures 
a consistent estimation for inter-construct correlations, path coefficients, and 
loadings (Dijkstra & Henseler, 2015).  

- we used Mode A for the composite measurement model to ensure that the weight 
of indicators contributes proportionally according to the correlations between 
the construct scores and the indicators (Rigdon, 2012). Moreover, the statistical 
inference in the model was based on the bootstrap procedure, relying on 4999 
bootstrap runs with a maximum number of 400 iterations. 

Prior to running the statistical analysis, we defined a set of dominant indicators to ensure 
that the sign of the weights and the factor loading estimates reflect a positive correlation 
between the indicators and their respective variables (Benitez et al., 2020; Henseler & 
Schuberth, 2020). Based on theoretical relevance, we chose internet access, the certainty of 
sustainable funding, the willingness of rural citizens to utilize technology in their economic 
activities, connectedness, improved business collaboration, increase market access, and perceived 
income increase as the dominant indicators in the model. 

3.5.3 Evaluation of the measurement model 

The measurement model specifies the relations between a variable and its observed 
indicators (Henseler et al., 2016). There are two different forms of measurement models 
that are included in our theoretical model. First, the reflective measurement model 
assumes a causal relationship between indicators and their construct, which is referred to 
as the latent variable. Second, the composite measurement model, in which the indicators, 
do not cause, but are combined to compose the construct, is referred to as the emergent 
variable (Benitez et al., 2020). In our theoretical model, the reflective measurement model 
is applied to innovativeness, competitiveness, and perceived economic welfare, and the 
composite measurement model is applied to organisational readiness, environmental 
readiness, technological readiness and rural smartness. 

3.5.3.1 Evaluation of overall fit of the saturated model  

Prior to the assessment of the measurement model, we first evaluate the overall model fit 
of the saturated model. The saturated model refers to a model in which all constructs are 
allowed to be freely correlated. The purpose of this evaluation is to assess the validity of 
the reflective and composite measurement models, thus helps us avoid a model misfit 
caused by the misspecification of the measurement model (Benitez et al., 2020).  
 



 65 

Table 3-3. The overall fit of the saturated model 

Discrepancy Overall saturated model fit evaluation 
Value Threshold Conclusion 

SRMR 0.0605 0.0800 Supported: SRMR < 0.0800 

dULS 1.4858 HI95: 1.2115; HI99: 
1.4773 

Not supported: dULS > HI99 

dG 0.6375 HI95: 0.7087; HI99: 
0.7906 

Supported: dG < HI95 

Table 3-3 presents three discrepancy metrics that measure the overall model fit, namely 
the standardised root mean squared residual (SRMR), the unweighted least squares 
discrepancy (dULS), and the geodesic discrepancy (dG). Although based on the individual 
discrepancy metrics mixed conclusions can be drawn, we still conclude that the saturated 
model has an acceptable overall model fit. There are two reasons for this conclusion. First, 
these discrepancy metrics were addressing the same subject (the difference between the 
empirical correlation matrix and the model-implied correlation matrix), where two of the 
three metrics indicated a good model fit. Second, although according to dULS the model 
did not meet the good fit criteria, the difference with the 99% quantile of their reference 
distribution (HI99) is very small (below 0.01), which we consider sufficient for accepting 
the model. In the following steps, each variable in the reflective measurement model and 
in the composite model will be examined separately. 

3.5.3.2 Assessment of the reflective measurement model 

The purpose of assessing the reflective measurement model is to evaluate the relationship 
between latent variables and their observed indicators. In this assessment, we evaluated 
four measurements, namely, composite reliability, convergent validity, indicator 
reliability, and discriminant validity. 

Table 3-4. Reflective measurement model evaluation 

Code Indicator rA AVE Loading 

Innovativeness (IN) 0.8416 0.6323 
 

IN1 Improved business collaboration 
  

0.7232 
IN2 New value creation 

  
0.8500 

IN3 Increase in entrepreneurship 
  

0.8071 
Competitiveness (CO) 0.9000 0.7497 

 

CO1 Increased market access 
  

0.8778 
CO2 Improved business productivity 

  
0.8676 

CO3 Improved business efficiency 
  

0.8520 
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Table 3-4. (continued) 

Code Indicator rA AVE Loading 

Perceived economic welfare benefits (PEW) 0.8181 0.6911 
 

PEW1 Perceived income increase 
  

0.8511 

PEW2 Perceived increase in employment 
rate 

  
0.8111 

Composite reliability, measured by Djikstra-Henseler’s rho (rA) (Dijkstra & Henseler, 
2015), is the measurement that evaluates the correlation between a latent variable and its 

indicators. The value of rA for all latent variables shown in Table 3-4 is above the threshold 
value of 0.707, implying more than 50% of the variance in the construct scores can be 
explained by the underlying latent variable (Benitez et al., 2020). These results lead to the 
conclusion that the latent variables in the model have adequate composite reliability. 

Convergent validity, measured by the average variance extracted (AVE), refers to the 
degree to which the indicators that belong to a particular latent variable actually measure 
the same construct. The AVE of all latent variables shown in Table 3-4 are all above the 
threshold value of 0.5, indicating more than 50% of indicators’ variance is explained by 
the underlying latent variable (Benitez et al., 2020). Thus, the results show that the latent 
variables in the model have adequate convergent validity. 

Indicator reliability, measured by the factor loading estimate, evaluates whether 
indicators that measure a particular latent variable are reliable. Table 3-4 shows that the 
factor loading estimates of the indicators range from 0.7232 to 0.8676, which is above the 
threshold of 0.707 (Benitez et al., 2020). These results demonstrate that indicators of all 
latent variables in the model are reliable. 

Table 3-5. HTMT criteria 

Construct Innovativeness Competitiveness PEW 
Innovativeness    
Competitiveness HTMT: 0.8632 

HTMTinference: 0.9362 
  

Perceived economic welfare benefits 
(PEW) 

HTMT: 0.6827 
HTMTinference: 0.7973 

HTMT: 0.7623 
HTMTinference: 0.8576 

 

Discriminant validity evaluates whether two latent variables are statistically different. We 
used the heterotrait-to-monotrait ratio of correlations (HTMT) (Henseler et al., 2015) as 
the criteria to assess the discriminant validity. Table 3-5 shows the results of the HTMT 
criterion. As can be seen in the table, all HTMT values, except between competitiveness and 
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innovativeness, were below the recommended threshold of 0.85. However, although the 
HTMT between competitiveness and innovativeness is slightly higher than 0.85, the 
HTMTinference between the variables is smaller than one, implying that all correlations 
between the latent variables in the model have sufficient discriminant validity. 
Furthermore, the results of the sufficient discriminant validity based on HTMT are 
supported by the assessment of cross-loadings. The Cross-loading matrix provided in 
Table 3-6 shows the correlations of all indicators are strongest on their respective latent 
variable. 

Table 3-6. Cross-loadings matrix 

Indicator TR OR ER RS IN CO PEW 
TR1 0.7931 0.4167 0.3333 0.2758 0.2351 0.1804 0.1115 
TR2 0.8585 0.4338 0.4154 0.3807 0.3200 0.2392 0.2564 
TR3 0.7852 0.3767 0.3832 0.2643 0.3164 0.2694 0.2180 
TR4 0.7481 0.4366 0.3937 0.2508 0.2930 0.2984 0.1808 
TR5 0.8274 0.5219 0.4724 0.4267 0.3655 0.2369 0.1624 
OR1 0.4394 0.8540 0.4952 0.4347 0.4223 0.4137 0.2599 
OR2 0.4303 0.8569 0.4919 0.4699 0.4310 0.4268 0.3156 
OR3 0.5089 0.8629 0.5953 0.5993 0.4836 0.4614 0.3473 
OR4 0.4967 0.8643 0.6884 0.5918 0.5713 0.5142 0.4350 
ER1 0.3974 0.4357 0.7018 0.3851 0.4019 0.4567 0.3423 
ER2 0.2191 0.3760 0.6269 0.3957 0.4440 0.4509 0.2433 
ER3 0.4148 0.4287 0.7389 0.5161 0.4182 0.3731 0.3436 
ER4 0.2701 0.3962 0.7288 0.5602 0.5341 0.5229 0.5064 
ER5 0.4878 0.5565 0.7618 0.6057 0.5352 0.4997 0.3896 
ER6 0.3941 0.5863 0.8022 0.5904 0.5329 0.4588 0.3706 
ER7 0.3406 0.5919 0.7441 0.5905 0.5401 0.4756 0.4196 
RS1 0.3255 0.4538 0.5467 0.8026 0.5766 0.5385 0.4542 
RS2 0.3537 0.5230 0.6675 0.8818 0.6668 0.5955 0.4804 
RS3 0.2820 0.4735 0.5821 0.8344 0.6611 0.6212 0.5439 
RS4 0.3668 0.5652 0.5583 0.7442 0.6839 0.5370 0.5150 
IN1 0.4261 0.5180 0.6019 0.6114 0.7232 0.5926 0.4810 
IN2 0.2568 0.4545 0.5004 0.6709 0.8500 0.7457 0.5653 
IN3 0.2531 0.3787 0.5063 0.6133 0.8071 0.7079 0.5707 
CO1 0.2195 0.4674 0.5370 0.5996 0.7315 0.8778 0.7174 
CO2 0.2786 0.4938 0.5611 0.6380 0.7567 0.8676 0.6189 
CO3 0.2923 0.4225 0.5378 0.5875 0.7493 0.8520 0.6444 
PEW1 0.1749 0.3292 0.4183 0.5287 0.5584 0.6658 0.8511 
PEW2 0.2111 0.3405 0.4377 0.4866 0.5720 0.6013 0.8111 

 



 68 

3.5.3.3 Assessment of the composite measurement model 

The objective of assessing the composite measurement model is to evaluate the 
relationship between the emergent variables and their indicators. There are two 
evaluations that we conducted to evaluate the relationship between the emergent variable 
and its indicators. First, as presented in Table 3-7, we assessed the weight and the loading 
of the indicator to evaluate its relative and absolute contribution to the variable. It can be 
seen from the table that all of the weights and loadings are statistically significant, and 
thus provide empirical evidence that each indicator contributes significantly to the 
respective emergent variable. Second, we assessed the cross-loadings for the indicators of 
the emergent variables. In Table 3-6, the cross-loading matrix shows that the correlations 
of all indicators are strongest on their respective emergent variable. 

Table 3-7. Composite measurement model evaluation 

Code Indicator Weight Loading 
Technological readiness (TR) 
TR1 Internet access  0.2212*** 0.7931*** 
TR2 Information technology services suitability 0.2618*** 0.8585*** 
TR3 Digital devices ownership penetration 0.2205*** 0.7852*** 
TR4 Electric reliability 0.2347*** 0.7481*** 
TR5 Adequacy of IT strategic guidelines 0.3034*** 0.8274*** 
Organisational readiness (OR) 
OR1 Certainty of sustainable funding 0.2544*** 0.8540*** 
OR2 Organization capability 0.2589*** 0.8569*** 
OR3 Commitment from the government 0.3170*** 0.8629*** 
OR4 Collaboration 0.3324*** 0.8643*** 
Environmental readiness (ER) 
ER1 Digital knowledge of rural citizens 0.1697*** 0.7018*** 
ER2 Willingness of rural citizens to utilize 

technology in their economic activities 
0.1428*** 0.6269*** 

ER3 Purchasing power of rural citizens for IT 
services 

0.1915*** 0.7389*** 

ER4 Entrepreneurial capability of rural citizens 0.1777*** 0.7288*** 
ER5 Supportive regulations and policies 0.2327*** 0.7618*** 
ER6 Citizens’ involvement  0.2243*** 0.8022*** 
ER7 Third-parties involvement 0.2192*** 0.7441*** 
Rural smartness (RS) 
RS1 Connectedness 0.2817*** 0.8026*** 
RS2 Participatory governance 0.3254*** 0.8818*** 
RS3 Digitally empowered citizens 0.3054*** 0.8344*** 
RS4 Coherence of IT services provision 0.3120*** 0.7442*** 
Note: *** p < 0.001, one-tailed test 
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3.5.4 Evaluation of the structural model 

The purpose of evaluating the structural model is to assess the relationship between all 
variables included in the theoretical model (Henseler et al., 2016). Measurements of the 
structural model consist of the overall fit of the estimated model, the path coefficients 
between variables and their effect sizes, and the coefficient of determination R2 (Benitez 
et al., 2020). 

3.5.4.1 Evaluation of the overall fit of the estimated model 

The main goal of measuring the overall fit of the estimated model is to obtain empirical 
evidence for the proposed hypotheses depicted in the theoretical model. The adequate 
overall model fit suggests that there is a high chance that the proposed hypotheses 
accurately describe real phenomena (Benitez et al., 2020).  

As can be seen from Table 3-8, the results show a consensus among the discrepancy 
metrics. The SRMR is below the suggested threshold of 0.08, the dG is below the HI95, and 
the dULS is below the HI99, indicating that the estimated model was not rejected (Benitez et 
al., 2020). These values provide empirical evidence that the proposed model is well suited 
for explaining the determinants and impacts of rural smartness. 

Table 3-8. The overall fit of the estimated model 

Discrepancy Overall saturated model fit evaluation 
Value Threshold Conclusion 

SRMR 0.0678 0.0800 Supported: SRMR < 0.0800 

dULS 
1.8687 

HI95: 1.7578; HI99: 
2.3108 

Supported: dULS < HI99 

dG 
0.6563 

HI95: 0.7318; HI99: 
0.8135 

Supported: dG < HI95 

3.5.4.2 Evaluation of path coefficients and their effect sizes 

The path coefficients between variables in the model indicate the change in the dependent 
variable if the independent variable is increased by one standard deviation while keeping 
all the other independent variables constant (Benitez et al., 2020). A path coefficient is 

considered significant when the p-value is below the pre-defined a level (Henseler et al., 
2016).  

On the other hand, the effect sizes, measured by Cohen’s f2, quantify the magnitude of an 
effect of the independent variable on the dependent variable (Henseler et al., 2016). It 
compares the endogenous construct’s coefficient of determination if the effect is included 
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in the model (R2
included) and the coefficient of determination if the effect is discarded from 

the model (R2
excluded) with the following formula f2 = (R2

included – R2
excluded) / (1 – R2

included) 
(Henseler, 2020). The values of f2 from 0.02 to 0.150, 0.150 to 0.350, and above 0.350 can be 
regarded as weak, moderate, and strong effect sizes, respectively (Cohen, 1988). In 
practice, the change in the R2 values is calculated by estimating the path model twice. The 
first calculation includes the independent variable (the effect), whereas the second 
calculation excludes the effect (Hair Jr et al., 2017). 

Table 3-9. Results of path coefficients and effect sizes 

Hypothesis Path 
Coefficient 

Hypothesis 
result 

Effect size (f2) 

Organisational readiness  ® Technological 
smartness  

H1 0.5496*** Supported 0.4329 (strong) 

Organisational readiness ® Environmental 
readiness 

H2 0.5654*** Supported 0.4276 (strong) 

Organisational readiness ® Rural smartness H3 0.2479** Supported 0.0677 (weak) 

Technological readiness ® Environmental 
readiness 

H4 0.1920* Supported 0.0491 (weak) 

Technological readiness ® Rural smartness H5 -0.0118 Not 
supported 

0.0002 (no effect) 

Environmental readiness ® Rural 
smartness 

H6 0.5627*** Supported 0.3734 (strong) 

Rural smartness ® Innovativeness H7 0.7950*** Supported 1.7135 (strong) 

Rural smartness ® Competitiveness H8 0.0496 Not 
supported 

0.0035 (no effect) 

Innovativeness ® Competitiveness H9 0.8219*** Supported 0.9673 (strong) 

Innovativeness ® Perceived economic 
welfare improvement 

H10 0.0872 Not 
supported 

0.0047 (no effect) 

Competitiveness ® Perceived economic 
welfare improvement 

H11 0.6877*** Supported 0.2934 
(moderate) 

Note: *** p < 0.001; ** p < 0.01; * p < 0.05     

Table 3-9 presents the results for path coefficients and effect sizes between variables in the 
model. Figure 3-4 depicts the same results in a diagrammatic way. As can be seen from 
the results, there are mixed conclusions that can be drawn with respect to the proposed 
hypotheses. We found support for the following hypotheses: H1, H2, H3, H4, H6, H7, H9, 
and H11, while H5, H8, and H10 are not supported. Further interpretations of these 
findings will be discussed in section 3.6. 
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Figure 3-4. Diagrammatic representation of path coefficients and effect sizes 

3.5.4.3 Evaluation of R2 

Table 3-10 presents the R2 values that indicate the share of variance explained in an 
endogenous variable. The conclusion that can be drawn from the R2 value is relative to 
the theoretical maturity of the phenomena that are being investigated. For the phenomena 
that are already quite well understood, relatively high R2 values are expected. However, 
for the phenomena that are less well understood or still in the emergence stadium, 
lower R2 values are still acceptable (Benitez et al., 2020). To our knowledge, the empirical 
research addressing the causal relationship of the determinants and impact of rural 
smartness is still in its infancy. Therefore, the R2 values in the model that are ranging from 
0.3021 to 0.7427 are considered to be satisfactory results.  

Table 3-10. R2 values 

Variable R2 
Technological readiness 0.3021 
Environmental readiness 0.4758 
Rural smartness 0.5555 
Innovativeness 0.6315 
Competitiveness 0.7427 
Perceived economic welfare improvement 0.5838 
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3.6 Major findings and interpretations 

In this section, we elaborate on the findings from the hypotheses testing results. Each 
finding is formulated based on multiple hypotheses. 

Finding 1: Organisational readiness has a strong positive effect on the other readiness factors 
(technological readiness and environmental readiness) and has a direct contribution to the 
realisation of rural smartness. 

This finding is based on H1, H2, and H3. Since organisational readiness refers to the 
readiness of the government, this finding provides solid empirical evidence that the 
government holds a critical role in the achievement of rural smartness. The government 
has to be the one that triggers the initiatives toward rural smartness because the 
investments (e.g., internet connection, IT devices, and IT services) in rural areas are not 
economically attractive, or even affordable for the private sector (Wiggins & Proctor, 2001; 
Jung et al., 2014; Mishbah et al., 2018; Zavratnik et al., 2018).  

In the West Java province of Indonesia, where we conducted our survey, the regional 
government has been implementing the Digital Village program. The main objective of 
the program is to improve the economic welfare of people living in rural areas through IT 
utilization. This program addresses technological and environmental readiness. As far as 
technological readiness is concerned, the regional government provides IT infrastructure 
and necessary IT devices to facilitate rural citizens' access to the internet. On the other 
hand, to ensure environmental readiness, the government organizes digital literacy 
education programs for rural citizens and collaborates with the private sector to provide 
IT services in rural areas. However, although the effect sizes of the organisational 
readiness to technological readiness and environmental readiness were strong, its direct 
effect size on rural smartness is considered to be weak. One of the possible reasons for this 
result is that rural smartness primarily relies on the connectedness among the rural 
business ecosystem stakeholders (environmental aspect) that are empowered by IT 
(technological aspect). Therefore, the primary role of the government is not per se to 
achieve rural smartness but to ensure the technological and environmental readiness that, 
in turn, will eventually lead to rural smartness. This suggests, that the effect of 
organisational readiness on rural smartness is rather indirect, and mediated by the other 
two readiness types. 

Finding 2: Technological readiness contributes positively to environmental readiness but has no 
direct contribution to the realisation of rural smartness.  
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This finding is based on H4 and H5. It suggests that having all required technological 
elements in place does not necessarily guarantee the realisation of rural smartness, or in 
other words, “a fool with a tool is still a fool”. In order for rural smartness to be realised, 
the environmental elements need to embrace the provided technological elements 
effectively. 

Furthermore, although the positive correlation between technological readiness and 
environmental readiness has been found to be statistically significant, the effect size of the 
relationship is weak. There are two things that can be concluded from these findings. First, 
it seems that in our sample, the usage of the provided technologies is not as expected. This 
argument is supported by the fact that from our survey results the dominant usages of the 
provided IT services are social communications (e.g., social media and instant messaging) 
and information access (i.e., internet browsing), mostly for entertainment purposes, not 
for the online activities that have economic benefits. Second, it is possible that there is 
another technology element not covered in the current model that can give positive 
contributions to environmental readiness. This technological element might concern 
specific IT services that facilitate cohesive collaboration between stakeholders involved in 
the rural business ecosystem.  For example, an IT service platform that facilitates 
collaboration between local government and private companies to serve rural businesses 
with broader access to market and funding. 

Finding 3:  Environmental readiness mediates the effect of organisational readiness and 
technological readiness on rural smartness and has been found to be the strongest determinant of 
rural smartness.  

This finding is based on H6. It provides empirical support for the argument that the 
readiness of rural citizens, the involvement of third parties, and the supportive regulatory 
environment in embracing IT innovation in the rural business ecosystem are the most 
important elements needed for success in realising rural smartness. This finding is also 
aligned with the quadruple helix model (Van Waart et al., 2016), in which has been 
theorized that the success of innovation in a region can only be achieved when there is a 
good synergy between the citizens, the third parties (i.e., industries and universities), and 
the government. 

In the West Java province, the provincial government has been implementing several 
initiatives to ensure the readiness of the environmental elements. The provincial 
government has been running the “Patriot Desa” program, in which they employed 
individuals that work in the villages as the agent of change to increase the capability of 
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rural citizens in embracing IT innovation. Furthermore, the government acts as a 
catalysator and has been collaborating with the private sectors to provide IT services for 
rural citizens under cooperation schemes that are beneficial for both parties. For example, 
both parties have collaborated for providing online commerce platforms to sell the local 
produce and the internet of things (IoT) systems that help farmers optimize the use of 
their farming lands. Lastly, with respect to the regulatory aspect, the provincial 
government incorporates the Digital Village program as part of its strategic development 
plan to ensure continuous support for rural smartness initiatives. 

Finding 4:  Rural smartness has a strong positive effect on innovativeness but has no direct effect 
on competitiveness. Its impact on competitiveness is mediated by innovativeness. Improvement in 
the competitiveness of the rural business ecosystem is expected to eventually improve the economic 
welfare of citizens in rural areas. 

This finding is based on H7, H8, H9, H10, and H11. It is very relevant to the business 
environment in rural areas where small-medium enterprises (SMEs) are the main 
economic drivers (Talbot, 2016; Arifin et al., 2020). Without the diffusion of technological 
innovation, these SMEs have limited access to markets, resources, and funding sources 
that limit their numbers and the creation of economic values (Eniola & Entebang, 2015; 
Muñoz & Kimmitt, 2019). As evidenced by this finding, rural areas that meet the 
characteristics of rural smartness are becoming fertile grounds for innovations, thus 
accelerating the creation of economic values and new rural businesses. Furthermore, this 
finding provides empirical evidence that improvement in the competitiveness in the rural 
business environment can only be achieved once there are sufficient numbers of rural 
business entities and economic offerings. 

In West Java, the provincial government has been initiating the diffusion of rural 
smartness by introducing the Digital Village program. The Digital Village program, as 
indicated by the strong effect size from rural smartness to innovativeness, has been 
enabling rural communities to create new economic offerings and triggering them to start 
their business. Once the rural areas have sufficient economic offerings and rural 
businesses are established, as further indicated by the strong effect size from 
innovativeness to competitiveness, the Digital Village program enables the rural 
businesses to access a broader market, increase their productivity, and enable a resource-
efficient production. However, although the correlation between competitiveness and 
perceived economic welfare was statistically significant, the effect size was moderate. One 
of the possible reasons for this result is that the Digital Village program is still at an early 
stage, thus the significant economic impact is not yet visible. Another reason, as indicated 
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by the R2 value of the perceived economic welfare improvement (R2 = 0.584), is that not 
all shares of variance in the variable were explained by the model. This result suggests 
that other factors could determine the economic welfare improvement of rural citizens, 
such as consumer demand, market competition, and macroeconomic conditions (Porter, 
2003). 

3.7 Conclusion 

This chapter proposes and validates empirically a theoretical model that explains the 
determinants and impacts of rural smartness on the economic welfare of rural citizens. 
The sample to validate the model originates from the West Java province, Indonesia. Our 
analysis of the collected data to the following findings and recommendations.  

First, the government, as the organisational entity responsible for the initiatives toward 
rural smartness, is found to be a strong determinant for the other readiness factors 
(technological readiness and environmental readiness) and has a direct positive 
contribution toward the realisation of rural smartness. This finding suggests that in order 
to realise rural smartness, the government needs to ensure the certainty of funding for 
initiatives toward rural smartness, the capability to manage the provision and operation 
of IT services in rural areas, the commitment to support, and the ability to collaborate with 
the related stakeholders. 

Second, technological readiness is found to have no direct correlation with rural 
smartness. However, but has a positive effect on environmental readiness which is the 
strongest determinant of rural smartness. This finding implies that having the required 
technological elements in place is not a guarantee for the realisation of rural smartness. In 
order for rural smartness to be realised, the adoption, diffusion and use of the provided 
technological elements throughout the rural ecosystem have to be effective. Therefore, as 
the strong determinant of environmental readiness, the government needs to ensure the 
business rural ecosystem is ready to embrace the initiatives toward rural smartness. This 
assumes the abilities of rural citizens (digital knowledge, willingness to use, purchasing 
power, and active involvement), the involvement of third parties, and the supported 
regulatory environment. 

Finally, rural smartness is found to have a strong positive effect on innovativeness which 
in turn improves the competitiveness of the rural business ecosystem. Improvement of 
the competitiveness of the rural business ecosystem, in the end, is expected to improve 
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the economic welfare of citizens in rural areas. Accordingly, since rural smartness was 
operationalised using the emergent variable, its characteristics can be translated into the 
functional requirements of a digital service platform to be developed, implemented and 
offered for consumption to the rural business ecosystem. The architectural design of this 
platform will further be discussed in the next chapter. 
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Chapter 4 Designing IT Artefact of Rural 
Smartness 

This chapter is based on the contents of the following papers: 
Mukti, I. Y., Firdausy, D. R., Aldea, A., & Iacob, M. E. (2022). Architecting rural 

smartness: A collaborative platform design for rural digital business ecosystem. The 
Electronic Journal of Information Systems in Developing Countries. 

https://doi.org/10.1002/isd2.12236 
 

Mukti, I. Y., Firdausy, D. R., Aldea, A., Prambudia, Y., Sinderen, M. v., & Iacob, M. E. 
(2021). Architecting a service-oriented rural platform: Improving rural economic 

climate through participation in the digital business ecosystem. 2021 IEEE 25th 
International Enterprise Distributed Object Computing Conference (EDOC), 

https://doi.org/10.1109/EDOC52215.2021.00013 

In Chapter 1, we have discussed that the improvement of the rural economic climate could 
be achieved by enabling the rural communities to participate in a digital business 
ecosystem (DBE) (Talbot, 2016; Cunha et al., 2020). However, as highlighted in Chapter 1 
(section 1.1.2), rural communities are still marginalised in the current DBE since it has 
been highly urban-oriented (Kshetri, 2018). This is due to several challenges concerning 
insufficient IT infrastructures (Katara, 2016), limited digital literacy (Manda & Backhouse, 
2018), limited government budget (Li, 2015; Said et al., 2020), and unattractiveness of the 
private sector (Castañeda et al., 2018; Philip & Williams, 2019). Therefore, given these 
challenges, a tailored approach to improve rural communities’ participation in a DBE is 
needed.  
Previous studies have discussed three approaches to improve the rural economic climate 
through the participation of rural communities in a DBE: top-down, community-driven, 
and a combined approach (Li et al., 2019). In a top-down approach, the government acts 
as the main actor that drives the establishment of a DBE for the rural community, 
including community development, and digital platform development and operation. 
This approach is found to be effective when the government has a strong commitment 
and large capital investment. An example of this is the information network village 
(INVIL) program that is driven by the South Korean government (Jung et al., 2014). 
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However, as this approach requires a large amount of government investment (Jung et 
al., 2014), it is difficult to be applied in low-middle income countries. 

On the other hand, in the community-driven approach, different actors (e.g. 3rd party 
marketplace companies, rural businesses, community leaders, and institutional 
supporters) collectively drive and self-organize themselves to establish a DBE (Leong et 
al., 2016; Li et al., 2019). Since the actors are forming the ecosystem by themselves without 
enforcement from external parties, this approach is considered to be effective in 
establishing a sustainable DBE (Leong et al., 2016). However, this approach takes time and 
does not always evolve into the desired state, especially when the rural areas lack the 
necessary readiness factors, such as low digital literacy and a lack of proper IT 
infrastructures (Li et al., 2019). 

To address the challenges of the first two approaches, Li et al. (2019) proposed the 
combined approach: the programs to improve the rural economy are led and regulated 
by the government, while the DBE is established through cooperation with a third-party 
digital service provider. As Li et al. (2019) examined from the case study in China, to 
alleviate poverty in rural areas, the government collaborated with Alibaba, a dominant 
online marketplace provider in the country. In the collaboration, the government 
proactively provided the required infrastructures (e.g., IT and transportation) and 
nurtured the rural community to be ready for the DBE, whereas Alibaba provided its 
digital platform as the official channel for the rural communities to participate in the DBE. 

We argue that the aforementioned combined approach works well in an environment 
where a single player dominates the DBE and has strong legitimate support from the 
government, as in the case of Alibaba (Kwak et al., 2019; Statista, 2020d). Therefore, 
although the approach is successful in China, it could be challenging to apply the same 
approach in an environment dominated by multiple players: where more than one player 
holds a significant market share in the DBE. This type of environment can be found, for 
example, in Southeast Asian countries, India, and Brazil (Google & Temasek / Bain, 2019; 
Statista, 2020a, 2020b). In this type of environment, it is unlikely that the government of 
the country can only involve one service provider, as such an agreement can threaten 
healthy market competition which is essential for long-term economic vitality (Porter, 
2001; OECD, 2019).  

Given the above challenges, to ensure the combined approach can be implemented in an 
environment dominated by multiple players, we propose a diffusion of a digital platform 
based on a service-oriented architecture (SOA) that we refer to as the rural smartness 
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platform. SOA is an approach that enables service realisation through interoperability and 
reusability of services provided by different actors that are working together for mutual 
benefit (Papazoglou & Van Den Heuvel, 2007; The Open Group, 2011). We put forward 
the idea that the rural smartness platform can work as an efficient mechanism to stimulate 
the establishment of a DBE tailored to unlock the potential of the rural economy.  

The objective of this chapter is to provide the reference architecture of the rural smartness 
platform and its demonstration. To that end, we carry out several steps that are reflected 
in the structure of the remainder of this chapter. First, in section 4.1 we elaborate on the 
definition of a reference architecture that is relevant to our context. In section 4.2 we 
identify the required functional properties of the rural smartness platform. These 
requirements are derived from the theoretical model of rural smartness that has been 
empirically validated in Chapter 3. This requirement analysis is modelled as a 
requirement view using the motivation, strategy, and business concepts of ArchiMate. It 
explains the relationship between the identified requirements and the intended societal 
impacts of the rural smartness platform. Based on this requirement view, in section 4.3, 
we then develop the reference architecture of the rural smartness platform by means of 
business, application, and technological concepts of ArchiMate. Finally, in section 4.4, we 
conclude the steps with the instantiation of the reference architecture in the form of a 
prototype that demonstrates the use of the rural smartness platform in in each application 
usage view. A complete description of ArchiMate is offered by The Open Group (2019) 
and its summary can be found in Appendix D. 

4.1 Reference architecture definition 

Several definitions of reference architecture exist in the literature. Among them, we 
selected several definitions that are relevant to the context of our research. Angelov and 
Grefen (2008) state that a reference architecture serves as a guideline for the design of 
concrete architectures, which will significantly facilitate a software development process. 
Cloutier et al. (2010) provide a rather holistic definition of a reference architecture. They 
define several key characteristics of a reference architecture as follows: 1) it should serve 
as a guidance that is applicable for multiple organisations within a domain, 2) it should 
be based on the elaboration of mission, vision, strategy, and customer needs, and 3) it 
should address technical architecture, business architecture, and context of the system 
being designed. Another relevant definition is provided by Nakagawa et al. (2011) that 
studied several definitions of a reference architecture in the literature. Based on the study, 
the authors suggest that a reference architecture refers to an architecture that: 1) facilitates 



 80 

the design of a concrete architecture of systems in a given application domain, 2) 
addresses the business rules and the architectural styles, and 3) encompasses the best 
practices of software elements that support the development of the system being 
designed.  

After assessing the relevant definitions mentioned above, we infer that a reference 
architecture for the rural smartness platform: 1) is a generic architecture pattern 
describing the components of a system that provides functionality for establishing a DBE 
aimed at improving the rural economic climate, 2) is derived from the elaboration of its 
intended societal impacts (as its vision) and from the needs of the rural communities (as 
its customers), and 3) it addresses the technical and business aspects based on best 
practices.  

4.2 Requirement analysis 

The main purpose of the requirement analysis is to identify the properties the rural 
smartness platform should meet in order to establish a DBE that can act as the catalyst to 
improve the economic welfare of rural citizens. The question arising is what kind of DBE 
that is suitable for rural communities. Answering this question is the purpose of the ex-
ante evaluation we did in Chapter 3 by empirically validating the theoretical model of 
rural smartness. The empirical results found that rural smartness has a strong positive 
influence on the innovativeness and competitiveness of the business environment in rural 
areas, which in turn improves the economic welfare of rural citizens. Accordingly, since 
rural smartness was operationalised using the emergent variable, its characteristics can be 
used as the foundation of the target DBE: the rural smartness business ecosystem.  

To ensure that the fulfilment of the identified requirements leads to the establishment of 
the ecosystem, we derived these requirements from the theoretical model of rural 
smartness that has been empirically validated in Chapter 3. To that end, we propose a 
requirement viewpoint that maps elements of the theoretical model to the ArchiMate 
concepts. Since the current ArchiMate specification (The Open Group, 2019) does not 
provide such a mapping, we present below a meta-model that explains how this model is 
constructed. 

4.2.1 Meta-model of the requirements viewpoint 

As shown in Figure 4-1, this meta-model is comprised of two parts. The upper part of the 
meta-model maps the elements of a composite-based SEM theoretical model (see section 
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3.1) to ArchiMate concepts. In particular, the theoretical model mapped in this meta-
model is the one that explains the impact of an emergent variable on a set of latent 
variables. As illustrated in Figure 4-2, in such a theoretical model, the emergent variable 
acts as an exogenous variable (i.e., a variable that explains other variables in the model) 
and the latent variables act as endogenous variables (i.e., variables that are being 
explained in the model) (Hair Jr et al., 2017).  

 

Figure 4-1. Meta-model of the requirement viewpoint 

We proposed a mapping between the elements of this theoretical model and the 
ArchiMate concepts. These mapping can be seen as a unidirectional model transformation 
from a theory modelling language to an enterprise modelling language. More specifically 
the former consists of the following concepts and relationships: emergent variables, latent 
variables, indicators, measurement relationships (between a variable and its 
corresponding indicators) and causal relationships (between variables). The latter is a 
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subset of the ArchiMate language. The transformation rules can be found in Table 4-1 and 
Table 4-2. 

 

Figure 4-2. An illustrated example of theoretical model for the theory-to-requirements 
viewpoint 

 

 

Table 4-1. Proposed mapping of the elements in a theoretical model onto ArchiMate 
concepts  

Theoretical model ArchiMate  Justification 
Emergent variable 
(exogenous) 

Capability The emergent variable is a construct made up of its 
indicators to fulfil a certain purpose (Benitez et al., 2020). 
In ArchiMate, such a construct can be mapped to the 
capability concept, which represents an ability possessed 
by an entity (The Open Group, 2019). Justification for this 
mapping is because both emergent variable and 
ArchiMate’s capability concept have the following 
common traits: they represent a man/firm-made artefact, 
and both serve to fulfil a certain purpose that is expressed 
as the ability to execute a specific type of behaviour. 

Indicator of an 
emergent variable 

Capability For an emergent variable, its indicators are essentially its 
ingredients (Benitez et al., 2020). Therefore, these 
indicators hold the same character as their emergent 
variable, which are representing the means to fulfilling a 
certain purpose. Accordingly, for the same reason as the 
emergent variable, these indicators can be modelled 
using ArchiMate’s capability concept. 
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Table 4-1. (continued) 

Theoretical model ArchiMate  Justification 
Latent variable 
(endogenous) 

Outcome When a latent variable serves as an endogenous variable, 
it reflects a common factor that underlies consequences 
caused by an exogenous variable in the model (Hair Jr et 
al., 2017; Henseler, 2020). In ArchiMate, such a construct 
fits to be mapped with an outcome concept which 
represents a business-oriented result produced by the 
capabilities of an entity (The Open Group, 2019). These 
definitions of both latent variable and the ArchiMate 
outcome concept justify this mapping. Both reflect an 
implication resulting from the abilities of an active 
structure element. 

Indicator of a latent 
variable 

Outcome For an endogenous latent variable, its indicators 
represent observable consequences caused by other 
variables in the model (Hair Jr et al., 2017; Henseler, 
2020). Therefore, same as their latent variable, these 
indicators can also be modelled using ArchiMate’s 
outcome concept.  

 

Table 4-2. Proposed ArchiMate relationships for the theoretical model 

Element 1 Element 2 ArchiMate 
relationship 

Justification 

Latent variable 
(endogenous) 

Indicator of 
latent variable 

Composed of For a latent variable, its indicators are 
essentially observable measures (Hair 
Jr et al., 2017; Henseler, 2020). 
Therefore, its indicators are part of the 
latent variable. The ArchiMate 
relationship that fits this situation is a 
composition relationship. 

Emergent 
variable 
(exogenous) 

Indicator of 
emergent 
variable 

Composed of For an emergent variable, its indicators 
are essentially its ingredients (Benitez 
et al., 2020). Therefore, the ArchiMate 
relationship that fits this situation is a 
composition relationship. 

Emergent 
variable 
(exogenous) 

Latent variable 
(endogenous) 

Realise The emergent variable can be seen as 
the means to fulfil a certain purpose 
(Benitez et al., 2020). Therefore, it 
determines the realisation of the other 
variables it affected. The ArchiMate 
relationship that fits this situation is a 
realisation relationship.  

Latent variable 
(endogenous) 

Latent variable 
(endogenous) 

Influence When a latent variable relates with 
another latent variable, it means that 
the variable is hypothesised to have an 
effect on the related variable 
(Henseler, 2020). Accordingly, this 
relationship corresponds with the 
influence relationship of ArchiMate.  

The lower part of the meta-model explains how the requirements can be derived from the 
upper part of the meta-model using the standard ArchiMate concepts and relationships. 
It starts with the use of the ArchiMate assessment concept and association relationship to 
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model the analysis of the challenges in achieving the state of each indicator of the 
emergent variable. Since one challenge can affect another challenge, we incorporate 
ArchiMate’s influence relationships to model the relationships among the assessment 
elements in the model. Analysis of these challenges is then followed with the definition of 
the directions to address those challenges, which are modelled using the ArchiMate goal 
concept and association relationship. Based on these identified goal elements, the required 
properties of an IT artefact are then defined and modelled by means of the ArchiMate 
requirement concept and realisation relationship. Lastly, we model the business 
behaviours needed to fulfil the identified requirements using ArchiMate’s business 
service concept and realisation relationships.  

4.2.2 Requirements of the rural smartness platform 

In this section, we apply the meta-model to construct the requirement view for the rural 
smartness platform. This model explains how the requirements of the rural smartness 
platform are derived from the empirically validated theoretical model of rural smartness 
(see Figure 3-4). However, since the purpose of this modelling is to derive a set of 
requirements from the characteristics of rural smartness, we only use elements of the 
theoretical model that explain these characteristics and their implications as depicted in 
Figure 4-3.  

 

Figure 4-3. Elements of the theoretical model of rural smartness used in the requirement 
view 
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Figure 4-4. Requirements view of the rural smartness platform 
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Figure 4-4 shows how the requirement view for the rural smartness platform is 
constructed. The upper part of the model maps the elements of the rural smartness 
theoretical model depicted in Figure 4-3 to the ArchiMate concepts based on the mapping 
guidelines presented in Table 4-1 and Table 4-2. The indicators of rural smartness (i.e., 
digitally empowered citizens, connectedness, participatory governance, and coherence), 
which are modelled with the ArchiMate capability concept, represent the capabilities of 
the rural smartness business ecosystem, a target DBE aimed to improve the rural 
economic climate. A combination of these capabilities has been empirically validated in 
Chapter 3 to have a significant probability of realising its intended social impacts, which 
are modelled with ArchiMate’s outcome concept. As depicted in Figure 4-3, these 
intended societal impacts are the improvement of innovativeness and competitiveness of 
the rural business environment, which in the end’ are expected to improve the rural 
citizens’ economic welfare. With its capabilities, the rural smartness business ecosystem 
will allow businesses in rural areas to become more interconnected, such that innovation 
(i.e., business collaboration, creation of new products, and establishment of new 
businesses) can occur. These innovations, in turn, can contribute directly to economic 
welfare improvement (e.g., through the creation of job opportunities) or indirectly 
through improving the competitiveness of businesses in rural areas (i.e., access to a 
broader market, higher productivity, and more resource-efficient production). 

The lower part of the requirement view illustrates the identification of the requirements 
to realise each capability of the rural smartness business ecosystem. For that purpose, as 
suggested by the meta-model (see Figure 4-1), we assess the challenges of realising each 
capability based on the extant literature and the results of the systematic literature review 
presented in section 2.4.3 of Chapter 2. Afterwards, we identify the goals and the 
requirements to address the identified challenges, which are then confirmed by experts 
from West Java province, Indonesia. The identification of these goals and requirements 
are explained below. 

1. Digitally empowered citizens. Citizens in rural areas have mostly not been digitally 
empowered (Philip & Williams, 2019). They have insufficient IT infrastructures and 
limited digital literacy that limits them from utilising digital services (Katara, 2016; 
Manda & Backhouse, 2018). This limitation results in difficulties with quickly 
exchanging information in business-related activities, which makes businesses in 
rural areas operate mostly locally and in silos (Philip & Williams, 2019; Cunha et al., 
2020). This situation implies that rural citizens do not have many opportunities of 
their own to accelerate rural economic growth. Thus, they need to be empowered by 
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digital means. A foundational requirement for this empowerment is to facilitate 
digitisation of their business-related information (e.g., business profile, offerings, or 
local attractions). This digitisation will lead to faster information processing and 
sharing, which enables rural citizens to improve their business capabilities. For 
example, selling their offerings to broader markets, accessing more resources, 
accessing more funding sources, and promoting rural attractions to larger audiences 
(Eniola & Entebang, 2015; Naldi et al., 2015; Cunha et al., 2020). 

Goal 1: To improve the information exchange capability. 

Requirement 1: The rural smartness platform should facilitate the digitisation of rural 
business activities. 

2. Connectedness. Typically, rural areas are in remote geographical locations with limited 
connectivity to the centres of economic activities that are concentrated in urban areas. 
The immediate consequence of this is that it forces businesses in rural areas to operate 
mostly locally, leading to a stagnant economy (Philip & Williams, 2019; Cunha et al., 
2020; Räisänen & Tuovinen, 2020). In this regard, we identified four main 
connectivity challenges that need to be addressed by the rural smartness platform to 
trigger growth in the rural economy. 

First, rural businesses have low accessibility to their market. There are a lot of 
potential offerings available in rural areas. For example, agriculture (e.g., crops and 
livestock), consumer goods (e.g., culinary products and crafts), and tourism (e.g., 
nature landscape and culture) (Naldi et al., 2015; Räisänen & Tuovinen, 2020). 
However, since these offerings have limited connectivity to the markets, their 
demands are low (Cunha et al., 2020). This is resulting in limited economic activities 
surrounding these offerings. Therefore, to improve the rural economic climate, the 
rural smartness platform should facilitate broader market access for the rural 
offerings. 

Goal 2: To expand the market access for rural offerings. 

Requirement 2: The rural smartness platform should facilitate access to the broader market. 

Second, businesses in rural areas have limited access to funding sources. 
Entrepreneurs are the main actors in the rural economy (Arifin et al., 2020). They play 
a vital role as the innovation agents that transform rural resources into economic 
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values (Muñoz & Kimmitt, 2019). However, due to the remote locations, rural 
entrepreneurs have limited financing options to start and grow their businesses 
(Eniola & Entebang, 2015). This situation results in limited economic activities and 
employment that could be generated in rural areas. Therefore, facilitation of access to 
funding sources by the rural smartness platform is required to fuel the rural economic 
engine. 

Goal 3: To improve access for rural businesses to funding sources. 

Requirement 3: The rural smartness platform should facilitate access to funding sources. 

Third, collaboration among businesses in rural areas is limited. Collaboration is being 
viewed as an important aspect in accelerating economic growth (Kondo et al., 2021). 
Collaborative networks could help businesses access various types of resources, 
enabling them to increase their competitiveness (e.g., increase production capacity) 
and innovativeness (e.g., create new offerings by combining the resources) (Talbot, 
2016; Garcia-Alvarez-Coque et al., 2020). However, due to its remoteness, rural 
businesses are forced to operate in silos, resulting in constrained resources (Barraket 
et al., 2019). This situation limits the competitiveness and innovativeness of the rural 
businesses, and thus, it hinders the growth of the rural economy. Therefore, the rural 
smartness platform should overcome this challenge by facilitating collaboration 
among rural businesses.  

Goal 4: To improve the collaboration among rural businesses for resource fulfilment. 

Requirement 4: The rural smartness platform should facilitate collaboration among rural 
businesses for resource fulfilment 

Fourth, access to information on rural attractions is lacking. While many attractions 
in rural areas have rich natural and cultural assets, they are only of local significance 
and less popular than urban attractions (Huang et al., 2016). One important reason is 
the lack of information about rural attractions available to wider audiences (Garau, 
2015). Providing potential visitors with accurate and complete information could 
encourage them to visit rural areas, thereby triggering rural economic activities 
(Cunha et al., 2020). Given this importance, the rural smartness platform needs to 
facilitate the promotion of rural attractions.  

Goal 5: To improve public awareness of rural attractions. 
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Requirement 5: The rural smartness platform should facilitate the promotion of rural 
attractions. 

3. Participatory governance. As the public entity, the government has the obligation to 
improve the economic situation of the rural communities, including providing them 
with digital business services (Zavratnik et al., 2018). However, the government has 
a strict financial budget and constrained resources that limits their capacity in 
facilitating the required digital business services to improve the rural economic 
climate (Li, 2015; Said et al., 2020). One way for the government to overcome this 
limitation would be to work with third-party digital service providers (Kshetri, 2018). 
In this way, the government could focus their effort on developing the digital 
readiness in rural communities, whereas, the third-party service providers can 
engage rural communities to use their services without the burden of ensuring their 
digital readiness. Therefore, the rural smartness platform should facilitate 
collaboration with third-party service providers to efficiently facilitate digital 
business services for rural communities. 

Goal 6: To improve the participation of third-party service providers in rural economic 
development. 

Requirement 6: The rural smartness platform should facilitate collaboration with third-party 
providers for digital services provision. 

In addition, the citizens could also be involved in improving the rural economic 
climate. With the help of technologies, the citizens could participate in rural 
development by promoting rural offerings to their social groups (Soligno et al., 2015). 
Hence, tools that support the participation of citizens in promoting rural offerings 
should also be facilitated in the rural smartness platform. 

Goal 7: To improve public participation in rural economic development. 

Requirement 7: The rural smartness platform should provide tools that enable the 
participation of citizens in promoting rural offerings. 

4. Coherence. Rural areas have different unique offerings, which depend on the 
geographical location, local resources, and socio-economic situation (Korsgaard et al., 
2015; Naldi et al., 2015). Given these differences, formulating strategic initiatives to 
improve the rural economic climate using a top-down approach that ignores the local 
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uniqueness is ineffective (Naldi et al., 2015; Talbot, 2016). Instead, the strategic 
initiatives should be formulated bottom-up, based on accurate information of the 
actual situation (Talbot, 2016). To this end, the rural smartness platform should 
provide data analytics tools that can deliver this necessary information. 

Goal 8: To improve the information accuracy in formulating strategic initiatives for rural 
economic development. 

Requirement 8: The rural smartness platform should provide data analytics tools. 

Lastly, to fulfil the identified requirements and therefore establish the rural smartness 
business ecosystem, we present in Table 4-3 business services that should be supported 
by the rural smartness platform. We use the term rural smartness business services in 
referring to these business services. 

Table 4-3. Rural smartness business services 

Requirement Business 
Service Name 

Business Service Description 

Facilitate digitisation of 
rural business activities 

Rural 
digitisation 
service 

Service that facilitates rural communities to 
convert their business-related information 
(e.g., business profiles, offerings, or local 
attractions) into a digital form.  

Facilitate access to the 
broader market 

Rural sales 
service 

Service that facilitates rural businesses to sell 
their offerings over the internet.  

Facilitate access to funding 
sources 

Rural funding 
service 

Service that facilitates rural businesses to 
obtain funding from external funding sources. 

Facilitate collaboration 
among rural businesses 
for resource fulfilment 

Resource 
collaboration 
service 

Service that facilitates online collaboration 
among rural businesses for resource fulfilment. 

Facilitate promotion of 
rural attractions 

Rural 
promotion 
service 

Service that disseminates information on rural 
attractions over the internet. 

Facilitate collaboration 
with the third-party 
providers for digital 
services provision 

Third-party 
collaboration 
service 

Service that enables the provision of digital 
services through collaboration with third-party 
providers. 

Provide tools that enable 
the participation of 
citizens in promoting rural 
offerings 

Affiliate 
marketing 
service 

Service that enables citizens to participate in 
promoting rural offerings over the internet. 

Provide data analytics 
tools 

Data analytics 
service 

Service that facilitates analytics process on the 
data collected in the platform. 
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4.3 The Rural Smartness Platform Reference Architecture 

The reference architecture of the rural smartness platform is designed to describe how the 
rural smartness business services could be realised, such that the capabilities of the rural 
smartness business ecosystem and its intended outcomes could be achieved. It is 
modelled with the ArchiMate notations and presented with the help of three viewpoints. 
Each viewpoint prescribes the interplay of architectural elements that focus on addressing 
a particular set of concerns (Steen et al., 2004). First, the collaboration viewpoint illustrates, 
at a high level, how the rural smartness business services could be realised in a 
collaborative approach. Second, the application usage viewpoint zooms in on the 
collaboration viewpoint by depicting the interplays of the application elements of the 
rural smartness platform in realising the rural smartness business services. Third, the 
layered viewpoint summarises, in one diagram, the interplay between the architectural 
elements from business, application, and technology layers while realising the rural 
smartness business services. 

4.3.1 Collaboration viewpoint 

The assessment in the requirement view (see Figure 4-4) pointed out that the government, 
as the party responsible for rural development, has a strict financial budget and limited 
capacity to facilitate digital business services for rural communities. Therefore, the rural 
smartness business services (see Table 4-3) should be realised in a collaborative manner. 
To this end, as has been highlighted earlier in this chapter, we follow the paradigm of 
SOA. According to SOA, service realisation could be done by a collaboration of three roles, 
namely, the service requester, the service provider, and the service broker. Figure 4-5 
illustrates the relationship between these roles. At first, the service provider publishes a 
set of reusable services. Then, the service broker registers the published services in an 
integrated repository. Through this repository, the service requester can then locate and 
consume the necessary services provided by the service providers to proceed to provide 
a solution (Wu et al., 2015; Alanazi et al., 2019). 
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Figure 4-5. Collaboration between roles in SOA 

The collaboration view shown in Figure 4-6 illustrates how the SOA roles can be further 
specified and refined for the case of the rural smartness business services presented in 
Table 4-3. In this collaboration context, the service requester manages and operates the 
rural smartness platform. Essentially, it provides the rural digitisation service that 
facilitates the rural communities to transform their business-related information (e.g., 
business profiles, offerings, or local attractions) into a digital form. The digitisation service 
enables the service requester to digitally exchange the necessary rural information with 
the service provider to realise the required business services. The rural sales service is 
realised by exchanging information with the online marketplace provider that facilitates 
online sales activities. The rural funding service is realised by exchanging information 
with the online marketplace lending provider that supports loan fulfilment activities. 
Meanwhile, the rural promotion service is realised by exchanging information with the 
tourism portal provider that offers online information on the tourism destination. The 
service broker facilitates the information exchange process by providing an enterprise 
service bus (ESB) which orchestrates the routing, translation, and transformation of the 
rural information with the digital services provided by the service providers. In particular, 
an ESB is required by the rural smartness platform to facilitate communication with the 
multiple messaging protocols resulting from the integration with multiple third-party 
digital services (Bhadoria et al., 2017). 
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Figure 4-6. Collaboration view 

In addition, digitisation enables the service requester to provide by themselves the 
remaining business services. The service requester is able to digitally link the rural 
businesses into a network, enabling them to collaborate for resource fulfilment, and thus 
realise the resource collaboration service. Furthermore, with the digitised information on 
rural offerings, the service requester can provide the affiliate marketing service that 
enables citizens to promote rural offerings over the internet to support the rural sales 
service. Finally, since the provision of the business services is carried out by the rural 
smartness platform, the service requester is able to facilitate the analytics process on the 
collected data, and thus realise the data analytics service. 

As for the actors that should have a role in the collaboration, we argue that the 
government should take responsibility as the service requester and the service broker, 
initiating the establishment of the rural smartness business services. On the other hand, 
third parties from the private sector play the role of service providers. The main reason 
for this is that the government has the obligation to improve the rural economy, and the 
initiatives for rural development are not economically attractive for the private sector due 
to the high investments in ensuring the digital readiness of the rural communities (Roberts 
et al., 2017; Philip & Williams, 2019). With this collaborative approach, the government 
could concentrate its efforts on ensuring the digital readiness of the rural communities, 
without large investments in the development of functionality needed for the required 
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services. On the other hand, third-party service providers are able to offer rural 
communities with access to their digital services without the burden of ensuring their 
digital readiness.  

4.3.2 Application usage viewpoint 

This viewpoint details the business processes of the rural smartness business services and 
illustrates how the application components of the rural smartness platform support them. 
We present this viewpoint in five views (i.e., sales, funding, promotion, resource 
procurement, and analytics) that will be further explained in the following sub-sections.  

4.3.2.1 The sales view 

The main objective of this view is to illustrate how the rural smartness platform facilitates 
rural businesses to sell their offerings to a broader market. To this end, the online 
marketplace plays the role of the service provider. As a digital service that connects buyers 
and sellers over the internet, the online marketplace is found to be effective in improving 
market access for rural offerings (Jung et al., 2014; Li et al., 2019). In particular, as indicated 
by the potential offerings in rural areas, three types of online marketplaces play the role 
of the service provider: 1) the retail marketplace, which sells rural consumer goods (e.g., 
culinary products and crafts), 2) the agribusiness marketplace, which sells rural 
agriculture products (e.g., crops and livestock), and 3) the travel marketplace, which 
enables the consumers to book rural amenities (e.g., local homestay). 

Figure 4-7 shows the application usage view for sales. It follows the common process of 
B2C e-commerce that is applied in online marketplaces (Singh, 2002; Malak et al., 2021). 
The process starts with product registration, where the rural businesses (rural business 
units) add information about their products in the e-commerce module of the rural 
smartness platform. The product information is then routed to the online marketplace by 
the ESB component. This way, the product information is synced between the rural 
smartness platform and the online marketplace. Important to note, the product 
information is synced with the particular marketplace based on the product type. For 
example, consumer goods are synced with the retail marketplace, agriculture products 
are synced with the agribusiness marketplace, and amenity services are synced with the 
travel marketplace.  

Next to the product registration, consumers can discover the registered products in three 
interfaces: the online marketplace application, the product catalogue of the rural 
smartness platform, and the affiliate marketing catalogue. In particular, the affiliate 
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marketing catalogue is a tool provided in the rural smartness platform that enables 
citizens to perform a curation of the registered products. They can earn benefits (e.g., 
commission) if they promote the curated product through the provided affiliate 
marketing catalogue. 

 

Figure 4-7. The sales view 
After discovering the right products, the consumers place and pay the order through the 
marketplace application. The order information stored in the online marketplace is then 
synced with the rural smartness platform through the orchestration service provided by 
the ESB. Furthermore, in the e-commerce module of the rural smartness platform, the 
rural businesses receive the order information and modify the delivery status when 
delivering the products to the consumers. On the other hand, the consumers can monitor 
the delivery status in the marketplace application.  
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Figure 4-8. Realisation of rural smartness business services in the sales view 
The sales view explained above illustrates the realisation of the rural digitisation service, 
the rural sales service, and the affiliate marketing service. The realisation relations from 
the business processes of the sales view to the aforementioned business services are 
shown in Figure 4-8. 

4.3.2.2 The funding view 

This view illustrates how the rural smartness platform facilitates access to funding sources 
through collaboration with the online marketplace lending as the service provider. Online 
marketplace lending is a digital service that matches borrowers with lenders. It facilitates 
a large number of people to invest a relatively small amount of money in investment 
projects proposed by the borrower (Ziegler & Shneor, 2020). With more people able to 
make contributions as investors for small businesses, online marketplace lending is seen 
as a promising means for rural businesses to raise funds (Eniola & Entebang, 2015).  

Figure 4-9 shows the application usage view for funding. It follows the common processes 
of marketplace lending that are summarised from the work of Wang et al. (2015) and 
Ziegler and Shneor (2020). The process starts with a loan request registration, where a 
rural business, as a borrower, registers the necessary information on their loan proposal 
in the funding module of the rural smartness platform. This information is then routed 
through the ESB to the marketplace lending provider for the loan underwriting process 
that verifies and rates the loan proposal. The rural smartness platform provides an 
application programming interface (API) that enables the marketplace lending provider 
to access the borrower’s transaction data as additional information to support this 
underwriting process. 
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Figure 4-9. the funding view 

Furthermore, after the underwriting process is positive, the requested loan is published 
as a loan campaign in the marketplace lending application, where people can take the role 
of a lender to fund the loan. During the campaign, the borrower can monitor the campaign 
progress through the funding module of the rural smartness platform. As soon as the 
campaign is finalised, the borrower will receive the loan. The borrower then has an 
obligation to repay the loan according to the agreed terms with the marketplace lending 
provider. 



 98 

The funding view explained above illustrates the realisation of rural digitisation service 
and rural funding service. Figure 4-10 shows the realisation relations from the business 
processes of the funding view to the aforementioned business services.  

 

Figure 4-10. Realisation of rural smartness business services in the funding view 

4.3.2.3 The rural promotion view 

This view illustrates how the information on rural attractions can be conveyed to broader 
audiences through collaboration with the tourism portals that provide information on 
tourism destinations over the internet. Since the internet has become the primary gateway 
for travellers, the tourism portal plays an important role to increase awareness of rural 
attractions (Xiang et al., 2008; Mili et al., 2018).  

Figure 4-11 shows the application usage view for promotion. The rural content manager, 
a sub-role of the service requester, starts the process by publishing the information on 
rural attractions in the tourism module of the rural smartness platform. The information 
is then routed to the tourism portal through the ESB. By having the information available 
in the tourism portal, it is expected that the information on rural attractions is findable by 
potential visitors, either through the search engine or a direct visit to the portal. 

 

Figure 4-11. The promotion view 
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The promotion view explained above illustrates the realisation of rural digitisation service 
and rural promotion service. Figure 4-12 models the realisation relations from the 
business processes of the promotion view to the aforementioned business services.    

 

Figure 4-12. Realisation of rural smartness business services in the promotion view 

4.3.2.4 The resource procurement view 

This view illustrates how the rural smartness platform facilitates the procurement of 
resources through the network of registered rural businesses and third-party suppliers. 
Since the information of the rural businesses and the third-party suppliers is registered in 
its internal database, the rural smartness platform is able to provide this service without 
needing to consume external services from the service provider. 

Figure 4-13 shows the application usage view for resource procurement that follows the 
common processes of e-procurement (Chang et al., 2004; De Nicola et al., 2009). In this 
view, a rural business can play the role of a supplier and a buyer, whereas, a third-party 
supplier can only play the role of a supplier. The processes start with the supplier adding 
products specifically aimed at business buyers (e.g., raw materials or finished products 
with large order quantities) in the procurement module of the rural smartness platform. 
Next, with the product information available on the platform, a rural business, as a buyer, 
can discover the products as the resources they need, and then submit a purchase 
quotation to the suppliers. After the supplier agrees to the purchase quotation, the buyer 
issues purchase order and proceeds with the payment based on the invoice sent by the 
supplier. Finally, the supplier processes the order and delivers the product.  
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Figure 4-13. Application usage viewpoint for the resource procurement view 

The resource procurement view explained above illustrates the realisation of rural 
digitisation service and resource collaboration service. Figure 4-14 depicts the realisation 
relations from the business processes of the resource procurement view to the 
aforementioned business services. 

 

Figure 4-14. Realisation of rural smartness business services in the resource procurement 
view 

4.3.2.5 The analytics view 

This view explains how the rural smartness platform facilitates the data analytics process 
to support the formulation of strategic initiatives for improving the rural economic 
climate. Figure 4-15 illustrates the processes. First, the extract-transform-load (ETL) 
component of the rural smartness platform extracts the necessary data concerning the 
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digital business activities carried out through the platform, including commerce data (i.e., 
sales and procurement), funding data, rural content data, and user data. Next, the ETL 
component cleans and transforms the data into a consistent and structured format, and 
then loads the data into a data mart (El-Sappagh et al., 2011). Finally, the analytics module 
uses the data mart to facilitate data analytics activities. As proposed by Cui et al. (2020), 
the common data analytics activities include: 1) data gathering, which presents 
information on data of interest, 2) data processing, which computes the data of interest 
for a particular purpose (e.g., data clustering and statistical analysis) and 3) data 
reporting, which presents the visualisation of the important metrics from the data. This 
application usage viewpoint illustrates the realisation of data analytics service (see Figure 
4-16).  

 

Figure 4-15. the data analytics view 

 

Figure 4-16. Realisation of rural smartness business services in the data analytic view 

4.3.3 Layered viewpoint 

This viewpoint provides a holistic view of the interplay between the architectural 
elements of the rural smartness platform while realising the rural smartness business 
services. As shown in Figure 4-17, the layered view includes elements from the business 
layer (depicted with yellow background), the application layer (depicted with blue 
background), and the technology layer (depicted with green background). 
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The interaction between the service broker, the service requester, and the service provider 
depicted in this view overlaps and complements the collaboration view presented in 
Figure 4-6. In essence, the third-party collaboration service provided by the service broker 
enables the service requester to collaborate with the service provider to realise the rural 
sales service, the rural funding service, and the rural promotion service. Meanwhile, the 
service requester provides the rural digitisation service, the resource collaboration service, 
the affiliate marketing service, and the data analytics service. 

From the technology point of view, the information exchange between the service 
requester and the service provider through the service broker is facilitated by the web API 
technology. A web API is an application programming interface which is invoked over a 
network, relies on web technologies as the transport protocol (e.g., HTTP), and uses 
standardised data formats (e.g., XML and JSON) (Espinha et al., 2015; Wittern et al., 2017). 

 
Figure 4-17. Layered view of the rural smartness platform 

4.4 Demonstration 

To demonstrate how the rural smartness platform can establish the rural smartness 
business ecosystem, we instantiate the reference architecture by means of a prototype. 
Figure 4-18 depicts the technology stack we used in developing the prototype. We utilised 
Mendix as the development platform for the prototype applications and WSO2 Enterprise 



 103 

Integrator (WSO2 EI) for the ESB. Mendix is chosen because it supports a low-code 
development approach that accelerates the development process of the prototype (Henkel 
& Stirna, 2010). Furthermore, Mendix provides web-services technology such as REST API 
that facilitates the inter-application communication required by the rural smartness 
platform. On the other hand, we chose WSO2 EI because it provides diagrammatic tools 
to easily set up the necessary ESB configurations required by the prototype, and is 
available as free open-source software. 

 

Figure 4-18. Prototype architecture 

The prototype covers all views of the application usage viewpoint explained in section 
4.3.2, thus demonstrating how the business services required to establish the rural 
smartness business ecosystem and included in the reference architecture (see Table 4-3) 
can be implemented. In the following sub-section, we describe the demonstration of each 
view in more detail. 

4.4.1 Demonstration of sales view 

In this section, we demonstrate how the rural smartness platform facilitates rural 
businesses to sell their offerings to a broader market through data synchronisation with 
online marketplaces. Following the application usage view depicted in Figure 4-7, the 
demonstration of this view instantiates four business services of the rural smartness 
platform (see Table 4-3), namely, rural digitisation service, rural sales service, affiliate 
marketing service, and third-party collaboration service. 
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4.4.1.1 Instantiation of rural digitisation service 

Rural digitisation service for sales view is instantiated by a feature in the prototype that 
enables rural businesses to register their product information and send the information to 
multiple marketplaces at once. As can be seen in Figure 4-19, after rural businesses fill in 
the product information, they can choose multiple online marketplaces that they consider 
relevant to sell their product. For a demonstration of sales view, we developed three 
prototype applications of online marketplaces: 1) TokoMart, a retail marketplace which 
sells rural consumer goods (Figure 4-20.a), 2) FarmHub, an agribusiness marketplace 
which sells rural agriculture products (Figure 4-20.b), and 3) Tourist Advisor, a travel 
marketplace which enables the consumers to book rural amenities (Figure 4-20.c).  

 

Figure 4-19. Demonstration of product registration 
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(a) (b) 

 
(c) 

Figure 4-20. Demonstration of online marketplaces 

4.4.1.2 Instantiation of rural sales service 

Rural sales service covers all business processes that facilitate rural businesses to sell their 
offerings online (see Figure 4-8). In addition to the feature of product registration 
explained previously, this rural sales service is instantiated by features in the prototype 
that serve business processes concerning product discovery, order and payment handling, 
and product delivery which will be explained in the following paragraphs. 

Subsequent to the product registration, consumers can discover the product at the 
catalogue provided by the online marketplace (Figure 4-20) or at the catalogue provided 
by the rural smartness platform (Figure 4-21.a). If the consumers want to place an order 
from the catalogue provided by the platform, they will be offered an option to settle the 
transaction in one of the marketplaces they preferred (Figure 4-21.b).  



 106 

  
(a) (b) 

Figure 4-21. Demonstration of product catalogue (a) and order placement (b) 
After consumers settled their order and payment at the corresponding marketplace 
(Figure 4-22), information on the order is routed by the ESB to the rural smartness 
platform. Accordingly, through the e-commerce module of the platform, rural businesses 
receive the order information and are able to modify the delivery status when delivering 
the product to the consumers (Figure 4-23). This updated information on delivery status 
is then sent back to the marketplace through the ESB, such that the consumers can monitor 
this status at the marketplace website (Figure 4-24). 

 

Figure 4-22. Demonstration of order settlement 
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Figure 4-23. Demonstration of order processing 

 

Figure 4-24. Demonstration of order monitoring 

4.4.1.3 Instantiation of affiliate marketing service 

The purpose of affiliate marketing service is to enable citizens to participate in promoting 
rural offerings. This service is instantiated by features in the prototype that enable citizens 
as the platform’s users to perform a curation of the available products and promote these 
curated products to their networks. Figure 4-25.a illustrates how users select a product 
they want to promote. Once sufficient products are curated, users can personalise their 
catalogue (Figure 4-25.b) and subsequently promote these curated products using the 
affiliate marketing catalogue provided by the platform (Figure 4-25.c). Users are able to 
monitor the performance of their promotion activities and could earn benefits (e.g., 
commission) based on this performance (Figure 4-25.d).  
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(a) (b) 

  
(c) (d) 

Figure 4-25. Demonstration of affiliate marketing service 

4.4.1.4 Instantiation of third-party collaboration service 

In sales viiew, the third-party collaboration service is instantiated by configurations of 
message routing and message transformation in the ESB (i.e., WSO2 EI) to orchestrate the 
flow of information between the rural smartness platform and the online marketplaces. 
Message routing configurations set up the route to deliver messages concerning the 
products and transactions. As an example, Figure 4-26.a shows a configuration to route 
product data from the rural smartness platform to the Tokomart marketplace. Since the 
data format required by the marketplace application could be different from the original 
data format sent by the rural smartness platform, the original data format needs to be 
transformed using message transformation configurations. For example, Figure 4-26.b 
shows a configuration of message transformation that could transform product category 
data from “Clothes and Fashion” in the rural smartness platform into the acceptable 
category of “Fashion” in the Tokomart marketplace.  
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(a) (b) 

Figure 4-26. Demonstration of WSO2 EI configuration for sales view 

4.4.2 Demonstration of funding view 

In this section, we demonstrate the use of the rural smartness platform in facilitating rural 
businesses to get loans through data exchange procedures with online marketplace 
lending providers. The demonstration of this view follows the application usage view 
depicted in Figure 4-9 which instantiates three business services of the rural smartness 
platform (see Table 4-3), namely, rural digitisation service, rural funding service, and 
third-party collaboration service.  

4.4.2.1 Instantiation of rural digitisation service 

The rural digitisation service for funding view is instantiated by a feature in the prototype 
that facilitates rural businesses to register the necessary information for their loan request 
and send this information to marketplace lending providers. Figure 4-27 shows how a 
rural business registers its loan request through the funding module of the rural smartness 
platform. As soon as this request is submitted, this loan information is then routed 
through the ESB to the marketplace lending provider to be further processed.  



 110 

 

Figure 4-27. Demonstration of loan request registration 

4.4.2.2 Instantiation of rural funding service 

The rural funding service covers all business processes that facilitate rural businesses to 
get a loan from online marketplace lending providers (see Figure 4-10). In addition to the 
feature of loan registration explained previously, this service is instantiated by features in 
the prototype that serve business processes concerning loan underwriting, loan campaign, 
and loan request monitoring which will be explained in the following paragraphs.  

  
(a) (b) 

Figure 4-28. Demonstration of loan underwriting process 
After the loan request is submitted by a rural business, the marketplace lending provider 
starts the loan underwriting process which verifies and rates the loan proposal. Figure 
4-28.a shows how the marketplace lending provider evaluates the loan proposal. To 
support this evaluation process, since the marketplace lending application is connected 
with the rural smartness platform, the marketplace lending provider can access the 
borrower’s transaction data (see Figure 4-28.b). 
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When the marketplace lending provider agrees with the loan proposal, the requested loan 
will be published as a loan campaign in the marketplace lending application (Figure 
4-29.a). Through this loan campaign, anyone can register as a lender to invest in the loan 
project (Figure 4-29.b). On the other hand, a rural business as the borrower can monitor 
the loan campaign progress in the funding module of the rural smartness platform (Figure 
4-30). After the campaign is finalised, the marketplace lending provider will handle the 
settlement process of the loan. 

  
(a) (b) 

Figure 4-29. Demonstration of loan campaign process 

 

Figure 4-30. Demonstration of loan request monitoring 

4.4.2.3 Instantiation of third-party collaboration service 

The third-party collaboration service for funding view is instantiated by ESB (i.e., WSO2 
EI) configurations of message routing and transformation to orchestrate the data exchange 
process between the rural smartness platform and the online marketplace lending. Figure 
4-31.a shows a configuration that routes loan request data from the rural smartness 
platform to the online marketplace lending and vice-versa. Whereas, Figure 4-31.b depicts 
a configuration of message transformation that handles the data fields differences 
between the rural smartness platform and the online marketplace lending. 
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(a) (b) 

Figure 4-31. WSO2EI configurations for the funding view 

4.4.3 Demonstration of rural promotion view 

In this section, we demonstrate how the rural smartness platform facilitates the promotion 
of rural attractions through collaboration with third-party tourism portals. This 
demonstration follows the application usage viewpoint depicted in Figure 4-11 which 
instantiates three business services of the rural smartness platform (see Table 4-3), namely, 
rural digitisation service, rural promotion service, and third-party collaboration service.  

4.4.3.1 Instantiation of rural digitisation service 

The rural digitisation service for promotion view is instantiated by a feature in the 
prototype that enables an administrator of the rural smartness platform to enter 
information on rural attractions to be published in the partnered tourism portals. Figure 
4-32 shows how this entry data process is carried out in the tourism module of the rural 
smartness platform.  
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Figure 4-32. Demonstration of data entry on a rural attraction 

4.4.3.2 Instantiation of rural promotion service 

The rural promotion service covers the business processes that enable information on 
rural attractions to be conveyed to broader audiences through data exchange mechanisms 
with third-party tourism portals (see Figure 4-12). In addition to the feature that records 
information on rural attractions explained previously, this service is instantiated by a 
feature in the prototype that enables information on rural attractions to be available in 
third-party tourism portals. Figure 4-33 shows an instantiation of a tourism portal that 
contains information on rural attractions sent by the rural smartness platform. For 
simplicity reasons, we only instantiated one tourism portal that is connected to the rural 
smartness platform. However, in a real case, the information on rural attractions can be 
sent to multiple tourism portals at once. By having the information available in the 
tourism portals, it is expected that the general public can be more aware of attractions in 
rural areas and be willing to visit them. 
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Figure 4-33. Demonstration of a rural tourism portal 

4.4.3.3 Instantiation of third-party collaboration service 

The third-party collaboration service for promotion view is instantiated by the ESB (i.e., 
WSO2 EI) configurations that broadcast the information on rural attractions from the rural 
smartness platform to the tourism portal. A graphical scheme of this configuration can be 
seen in Figure 4-34.  

 

Figure 4-34. WSO2 EI configuration for the rural promotion view 

4.4.4 Demonstration of the resource procurement view 

The demonstration of procurement view illustrates the use of the rural smartness platform 
in facilitating rural businesses to procure resources they need (e.g., raw materials) through 
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a network of registered rural businesses and third-party suppliers. Following the 
application usage viewpoint depicted in Figure 4-13, the demonstration of this view 
instantiates two business services of the rural smartness platform (see Table 4-3), namely, 
rural digitisation service and resource collaboration service.  

4.4.4.1 Instantiation of rural digitisation service 

Rural digitisation service for resource procurement view is instantiated by a feature in the 
prototype that enables rural businesses and third-party suppliers to register products 
specifically aimed at business buyers (e.g., raw materials or finished products with large 
order quantities) in the rural smartness platform. Figure 4-35 shows a form in the 
procurement module of the rural smartness platform used by the suppliers to register 
their products. Information on the products will be available in the procurement catalogue 
of the rural smartness platform, such that rural businesses can find and procure the 
products.  

 

Figure 4-35. Demonstration of product entry in the procurement module of the rural 
smartness platform 

4.4.4.2 Instantiation of resource collaboration service 

The resource collaboration service covers all business processes that facilitate rural 
businesses to sell and procure resources from the rural smartness platform (see Figure 
4-14). In addition to the feature of product registration explained previously, this service 
is instantiated by features in the prototype that serve procurement business processes that 
include product discovery, handling of purchase quotations, and handling of purchase 
orders.  
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Subsequent to the process of product registration by the suppliers, rural businesses can 
discover the products in the procurement catalogue as illustrated by Figure 4-36.a. 
Through this catalogue, rural businesses can submit a purchase quotation to check 
whether the supplier can fulfil the requested product quantity and delivery time (Figure 
4-36.b).  

  
(a) (b) 

Figure 4-36. Demonstration of procurement catalogue 

  
(a) (b) 

  
(c) (d) 

Figure 4-37. Demonstration of procurement processes 
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On the other side, as demonstrated by Figure 4-37.a, the supplier can reply to the 
quotation sent by the rural business. If the supplier agrees with the quotation, the rural 
business will issue a purchase order and proceed with the payment as illustrated in Figure 
4-37.b and Figure 4-37.c, respectively. Finally, after the purchase order is paid, the supplier 
delivers the product (Figure 4-37.d).  

4.4.5 Demonstration of analytics view 

Demonstration of analytics view instantiates the data analytics service of the rural 
smartness platform which supports authorities (e.g., provincial government) in 
formulating strategic interventions to improve the rural economic climate. Following the 
application usage view of the analytics (Figure 4-15), we instantiate this data analytics 
service by a feature in the prototype that provides visualisations of the important metrics 
concerning business activities performed in the rural smartness platform (Figure 4-38). 

 

Figure 4-38. Demonstration of data analytics 

4.5 Conclusion 

In this chapter, we have presented a reference architecture of the rural smartness platform 
and its demonstration. The reference architecture, which is constructed using the 
ArchiMate modelling language, describes how the rural smartness business ecosystem as 
the catalyst to improve the rural economic climate, could be established. This ecosystem 
embodies the characteristics of rural smartness which, as have been empirically validated 
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in Chapter 3, are the strong predictors for the improvement of innovativeness and 
competitiveness in the rural business environment. 

The fact that its requirements are derived from an empirically validated theoretical model, 
the construction of the reference architecture presented in this chapter illustrates how a 
social artefact can be incorporated into the design of an IT artefact. By doing so, as 
emphasised by De Leoz and Petter (2018), the proposed reference architecture is expected 
to be more effective in improving the rural economic climate when being implemented. 
Furthermore, the instantiation of the reference architecture in the form of a prototype has 
shown that the reference architecture is feasible to be instantiated into a tangible artefact. 
It demonstrates that the proposed reference architecture is possible to be implemented in 
real settings. 

In the next chapter, we will evaluate this reference architecture. We will observe and 
measure how well the implementation of the proposed reference architecture could 
realise the rural smartness business ecosystem and improve the rural economic climate. 
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Chapter 5 Evaluating IT Artefact of Rural 
Smartness 

This chapter is based on the contents of the following papers: 
Mukti, I. Y., Firdausy, D. R., Aldea, A., & Iacob, M. E. (2022). Architecting rural 

smartness: A collaborative platform design for rural digital business ecosystem. The 
Electronic Journal of Information Systems in Developing Countries. 

https://doi.org/10.1002/isd2.12236  
 

Mukti, I. Y., Setiaji, Dwianti, I., Aldea, A., & Iacob, M. E. (2023). Implementing a 
Service-Oriented Rural Smartness Platform: Lessons Learned from a Technical Action 

Research in West Java, Indonesia. In T. P. Sales, H. A. Proper, G. Guizzardi, M. 
Montali, F. M. Maggi, & C. M. Fonseca, Enterprise Design, Operations, and 

Computing. EDOC 2022 Workshops Cham. 
https://doi.org/https://doi.org/10.1007/978-3-031-26886-1_8 

In this chapter, we evaluate whether the reference architecture of the rural smartness 
platform presented in the previous chapter is effective to improve the rural economic 
climate and is feasible to be implemented in a real-world setting. For that purpose, we 
carried out a case study in the rural areas of the West Java province, Indonesia. This region 
is selected since it represents a relevant context for this evaluation. As elaborated in 
Appendix A, West Java is confronted with serious urbanisation problems caused by the 
rural-urban economic gap, and its regional government wants to stimulate their rural 
economic climate through IT innovation.  

There are two approaches prescribed by Wieringa’s design science research method 
(Wieringa, 2014) that we perform for the evaluation. First, we evaluate the effectiveness 
of reference architecture by means of expert opinion. We submit the proposed reference 
architecture to a panel of experts that have a sufficient understanding of the situation in 
the rural communities of West Java. We then evaluate their opinion on the effectiveness 
of the proposed reference architecture in establishing the rural smartness business 
ecosystem and its expected impact on the rural economic climate. In addition, based on 
their opinion, we identify the readiness factors that are required to successfully establish 
such an ecosystem in a real situation. Second, we evaluate whether the proposed reference 
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architecture is applicable in a real-world context by means of TAR. We carry out this 
evaluation approach by working closely with the ICT agency of the West Java provincial 
government in rolling out the implementation of the rural smartness platform in their 
region. Within TAR, we also evaluate whether the rural smartness platform that is 
developed based on the proposed reference architecture can make a difference to the 
existing rural economic climate through a survey to a sample of rural businesses from 
West Java.  

5.1 Expert opinion 

We submitted the proposed reference architecture of the rural smartness platform to a 
panel of experts that have an extensive understanding of the situation of rural 
communities in West Java. The objective is to evaluate whether the reference architecture 
satisfies its requirements and to predict the impact such a platform could have on the rural 
economic climate.  

To ensure the opinions from the experts are comprehensive and reliable, we define the 
following criteria: 1) the experts should represent each stakeholder involved in the rural 
smartness business ecosystem (i.e., the government, the third-party service provider, and 
the rural community), and 2) the expert should hold a leadership position in their 
organisation. We found six experts that met those criteria and were willing to participate 
in our study. The head of the ICT Agency of West Java, the head of implementation of the 
West Java Digital Service, and the IT advisor of the provincial government provided 
feedback from the perspective of the government. A division head of an online 
marketplace and a division head of a financial service provider supplied input from the 
service provider's perspective. Lastly, a coordinator of the government's village agents 
provided feedback from the perspective of the rural community. 

We started the evaluation process by explaining all the architectural views presented in 
section 4, demonstrating the prototype, and giving the experts the opportunity to use the 
prototype. We then asked for two types of feedback from the panel. First, we interviewed 
the experts to evaluate their qualitative perceptions concerning: 1) how the proposed 
reference architecture fulfils its requirements and contributes to the improvement of the 
rural economic climate, and 2) the readiness factors required to establish the rural 
smartness business ecosystem in a real setting. Second, we asked the experts to fill in a 
questionnaire with a 5-point Likert scale to evaluate their quantitative perception on: 1) 
whether the proposed reference architecture satisfies its requirements, and 2) whether the 
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implementation of the reference architecture will lead to the achievement of the expected 
societal impacts presented in the outcome layer of the requirement view (Figure 4-4). 
Results of the quantitative feedback are summarised in Table 5-1 and Table 5-2, and will 
further be explained in the subsequent paragraphs with supporting arguments from the 
information we collected in the qualitative interview. To maintain the confidentiality of 
the opinions provided by the experts, the numbering order of the experts in Table 5-1 and 
Table 5-2 is randomised, and thus differs from the order of appearance of the experts 
presented earlier in this section. 

5.1.1 Expert opinion results concerning the fulfilment of the 
requirements 

Table 5-1 shows the scores of the experts’ quantitative perceptions on whether the 
proposed reference architecture satisfies the requirements explained in Table 4-3 of 
Chapter 4. The perception scores are based on a 5-points Likert scale where a score of 1 
indicates that a certain requirement is not met, and a score of 5 indicates that the 
requirement is fully implemented. It can be seen from the table that the averages of all 
perception scores are greater or equal to 4, indicating the experts were satisfied with the 
proposed reference architecture in fulfilling its requirements. 

Table 5-1. Quantitative perception on the establishment of the rural smartness business 
ecosystem 

Rural Smartness Platform 
Requirement 

Expert’ Quantitative Perception 
Value 

Mean Std 

1 2 3 4 5 6 
Facilitate digitisation of rural 
business activities 

4 4 4 4 5 4 4.20 0.41 

Facilitate access to broader market 5 5 5 5 4 5 4.80 0.41 
Facilitate access to funding sources 5 4 4 5 4 4 4.30 0.52 
Facilitate collaboration among rural 
businesses for resource fulfilment 

5 4 4 4 5 5 4.50 0.55 

Facilitate promotion of rural 
attractions. 

4 5 4 4 4 5 4.30 0.52 

Facilitate collaboration with the 
third-party providers for digital 
services provision 

5 5 4 5 4 5 4.70 0.52 

Provide tools that enable citizens 
participation in promoting rural 
offerings 

4 3 4 4 5 4 4.00 0.63 

Provide data analytics tools 4 4 4 3 5 5 4.20 0.75 
Average 4.38 0.54 

The experts argued that the proposed reference architecture captured the requirements 
needed to enable the rural communities to participate in the DBE. In particular, the experts 
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highlighted that the rural smartness platform could serve as a pipeline that enables rural 
offerings to be discoverable by larger audiences in the DBE. Furthermore, the experts 
agreed that the collaborative approach in facilitating digital business services for rural 
communities benefits the government, as well as, the third-party service providers. From 
the perspective of the government, which plays the role of the service requester and the 
service broker, the proposed reference architecture is perceived to be more efficient than 
developing and managing all the necessary services from scratch. This approach enables 
the government to focus its effort on ensuring the rural community's digital readiness 
without a large investment to provide the full functionalities of the services. On the other 
hand, from the perspective of the third-party service providers, the collaborative 
approach enables the online marketplace providers to get a broad range of rural offerings 
registered in their digital services without the burden of ensuring the rural communities’ 
digital readiness. As for the online marketplace lending providers, accessibility to the 
rural businesses’ performance data allows them to have a more accurate risk assessment 
process, resulting in better loan underwriting decisions. 

While the overall perception of the experts on the proposed reference architecture is 
positive, some experts provide a neutral response regarding two requirements, as 
indicated by the score of 3, which means they were not quite sure whether the reference 
architecture met these particular requirements. First, one of the experts gave a neutral 
response on whether the marketing tools built into the platform are sufficient to help 
promote the rural offerings. We argue that this response is due to the expert’s concern 
regarding the willingness of the citizens to use the tools. Therefore, a follow-up on this 
feedback is to define a business model that could benefit the citizens when using affiliate 
marketing tools. 

Second, one of the experts has a neutral opinion on whether the provision of data analytics 
tools in the platform is sufficient. We argue that the reason for this opinion is because the 
data analytics tools demonstrated by the prototype only illustrated a simple data 
visualisation, and therefore was not representative of its actual capabilities. However, the 
other experts were satisfied that the reference architecture of the data analytics tools 
provides the necessary insights required to support the government in formulating 
strategic initiatives to improve the rural economic climate. 

In addition, the experts give several suggestions to improve the effectiveness of the rural 
smartness platform. First, concerning the facilitation of broader market access, a demand 
forecasting component could be added to the platform. Demand forecasting is an 
analytical function that helps rural businesses to make an accurate projection of customer 
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demands based on historical data. The availability of demand forecasting is expected to 
help rural businesses define the accurate strategy to enter a new market and have a better 
plan to fulfil the increasing demand. Second, concerning the facilitation of access to 
funding sources, the funding request process could be simplified and the connectivity 
with the funding providers should not be limited to marketplace lending providers. For 
the former, the data entry process for the loan request could be done in the funding 
platform instead of in the rural digitization platform. This is due to differences in the 
required data fields and the loan request procedures among funding providers. For the 
latter, the connectivity should also be possible for other types of funding providers, for 
example, banks and micro-credit providers. 

Our interview with the experts also gave us insights into the readiness factors necessary 
to successfully establish the rural smartness business ecosystem in a real setting, which 
are aligned with the theoretical model of rural smartness (see section 3.6 of Chapter 3). 
First, since the realisation of the rural smartness business services relies on the service 
providers, it is crucial to ensure the engagement of the third-party service providers. This 
covers readiness concerning the business aspect (i.e., mutually beneficial business model) 
and the technical aspect (i.e., technological interoperability). Second, the rural smartness 
platform will result in its intended societal impacts when it is used by rural communities. 
Therefore, it is important to ensure the readiness of IT infrastructure (i.e., internet access 
and digital devices) and digital literacy (i.e., operational capability and willingness to use) 
in rural areas. Third, to ensure sustainable demands for rural products, it is important to 
prepare the capability of the rural businesses to fulfil the demands timely and meet the 
expected quality. 

5.1.2 Expert opinion results concerning the achievement of the 
intended societal impacts 

Table 5-2 presents the scores given by the experts concerning the expected societal impacts 
when the proposed reference architecture is implemented in a real setting. The scoring 
uses a 5-point Likert scale, where a score of 1 indicates that a certain societal impact is 
unlikely to be realised by implementing the proposed reference architecture, and a score 
of 5 indicates the opposite. As suggested by the average score of mean and standard 
deviation of all criteria, the majority of the experts agreed that the implementation of the 
proposed reference architecture would realise the expected societal impacts. In particular, 
according to the two highest mean scores, the experts strongly suggested that the most 
anticipated benefits of implementing the rural smartness platform are the increased 
market access of the rural offerings and the increased productivity of the rural businesses. 
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However, three expected societal impacts have higher standard deviation scores 
compared to the average standard deviation, indicating slightly more disagreement. First, 
one of the experts gave a neutral response on the impact of the rural smartness platform 
on improving business collaboration. As discovered from the interview, the reason for 
this was the complexity of the procurement scenario provided in the collaboration scheme 
between rural businesses. The experts argued that the resource procurement process 
could employ the common B2B e-commerce process instead of the more complex e-
procurement process. Second, one of the experts also provided a neutral response on the 
impact of the platform on increasing entrepreneurship. This answer can be explained by 
the fact that we do not have yet evidence that an increased number of entrepreneurs is 
solely due to the facilitation of a digital platform, but can also greatly depend on the 
creative and business skills of the rural citizens. Therefore, in addition to the rural 
smartness platform, it is also crucial to provide sufficient education for rural citizens to 
improve their entrepreneurship skills. Lastly, a lower score of 2 was given by one of the 
experts when assessing whether the implementation of the rural smartness platform is 
improving the efficiency of rural businesses in utilising, sharing, and distributing their 
resources. As discovered from the interview, this response was caused by the fact that the 
proposed reference architecture did not capture inventory management tools that were 
expected to facilitate better resource management. However, the other experts argued that 
the current reference architecture is sufficient to improve the efficiency of rural businesses 
in managing resources. 

Table 5-2. Quantitative perception on the expected societal impact of the rural smartness 
platform 

Expected Societal Impact Experts’ Quantitative Perception 
Value 

Mean Std 

1 2 3 4 5 6 
Improved business collaboration 4 3 5 4 5 5 4.30 0.82 
Improved value creation 4 4 5 4 5 4 4.30 0.52 
Increased entrepreneurship 5 3 4 4 4 5 4.20 0.75 
Increased market access 4 5 4 5 5 4 4.50 0.55 
Increased productivity 4 5 4 5 5 5 4.70 0.52 
Improved efficiency 4 2 4 4 4 5 3.80 0.98 
Average 4.30 0.69 

5.2 Technical action research  

In this section, we evaluate whether the reference architecture of the rural smartness 
platform is applicable in a real-world setting using the methodology of TAR. TAR is a 
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research methodology to evaluate a design artefact in a real-world setting by helping real 
actors with implementing it (Wieringa & Morali, 2012). It is the process where the 
researcher is scaling up the evaluation of the design artefact from “laboratory” conditions 
to the unprotected conditions of practice (Wieringa, 2014). In particular we adapt the 
nested structure of TAR provided by Wieringa (2014) into the systematic steps shown in 
Figure 5-1. This structure is chosen because it comes with a very clear steps to evaluate a 
design artefact in a real-life situation and it can be aligned to the evaluation phase of 
DSRM as our main methodology in designing the proposed reference architecture. 

 

Figure 5-1. Structure of TAR for this study (adapted from Wieringa (2014)) 
In its essence, the nested structure of TAR consists of three research cycles: technical 
design cycle, empirical cycle, and client-engineering cycle (Wieringa, 2014). The design 
cycle (the left column of Figure 5-1) is a cycle where the researcher develops a design 
artefact to address a class of problems. The empirical cycle (the middle column of Figure 
5-1) is a cycle where the researcher defines and answers some evaluation questions 
concerning the applicability of the design artefact in a real setting. Lastly, the client 
engineering cycle (the right column of Figure 5-1) is a cycle where the researcher helps a 
real-world actor to implement the design artefact. 

In our context, the technical design cycle has been carried out through the DSRM’s 
research activities explained in the previous chapters where we ultimately proposed a 
reference architecture of the rural smartness platform. The empirical cycle and the client-
engineering cycle which are the primary focus of this section will be explained in the 
remainder of this section.  

We start the empirical cycle in sub-section 5.2.1 with the definition of research questions 
and research design for this TAR. Then, we continue with the client-engineering cycle in 
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sub-section 5.2.2. Finally, based on our findings in the client-engineering cycle, in sub-
section 5.2.3 we go back to the empirical cycle to answer the research questions of this 
TAR. 

5.2.1 TAR questions and research design 

The questions that we examine in this TAR are the following sub-questions (see section 
1.2 of Chapter 1):  

SQ4.1: Can the proposed reference architecture of the rural smartness platform be deployed in a 
real-world setting? 
SQ4.2: Is the rural smartness platform, which instantiates the proposed reference architecture, 
perceived to be effective in improving the rural economic climate by the actual users? 
SQ4.3: What kind of contextual requirements must be satisfied to ensure a feasible implementation 
of the proposed reference architecture in a real setting? 

To be able to answer the above research questions, we need to acquire a real 
implementation case study. For that purpose, we collaborated with the ICT Agency of 
West Java province, Indonesia, which took our reference architecture as a baseline for the 
actual large-scale implementation of a rural smartness platform in the region. 

5.2.2 West Java implementation case study 

We carry out several research activities to implement the proposed reference architecture 
in West Java, Indonesia. First, we investigate the problem concerning the rural economic 
climate in West Java to see whether the implementation of the proposed reference 
architecture is relevant to the actual context (sub-section 5.2.2.1). Then, we formulate an 
implementation plan that is suitable for the context in West Java (sub-section 5.2.2.2). 
Finally, based on the plan, together with the ICT Agency of West Java, we execute the 
implementation project in West Java (sub-section 5.2.2.3). 

5.2.2.1 Problem investigation  

West Java has a lot of economic potential available in its rural areas. Depending on the 
geographical location, local resources, and socio-economic situation, this potential can 
materialise itself in agriculture (e.g., crops and livestock), consumer goods (e.g., culinary 
products and crafts), or tourism (e.g., natural landscapes and cultural events). However, 
rural businesses face difficulties to turn this potential into actual economic value, mainly 
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due to limited market access, limited awareness of rural attractions, inefficient supply 
chain, and limited funding opportunities for rural entrepreneurs. 

To address the aforementioned difficulties, the provincial government of West Java has 
been accelerating the diffusion of IT innovation in its rural areas through the West Java 
Digital Village program. As part of this program, the government has been implementing 
basic internet infrastructure throughout rural areas of West Java. As of March 2020, 4,541 
out of 5,342 villages (85%) have been equipped with internet access (West Java Digital 
Service, 2020). However, our empirical study from a sample of 202 villages in West Java 
suggests that the current advancement of internet penetration in rural areas has a low 
impact on the improvement of the rural economic climate (Mukti et al., 2022). One of the 
main reasons behind that finding, as suggested from our survey in (Mukti et al., 2022), is 
that the dominant usage of the provided internet services is for social communication 
(e.g., social media and instant messaging) and information access (e.g., internet browsing), 
thus, mostly for entertainment purposes and not for the online activities that have 
economic benefits. 

To improve the impact of the current IT infrastructure advancement in its rural areas, the 
provincial government aims to facilitate rural businesses with digital services to improve 
their market access, supply chain, access to funding sources, and awareness of rural 
attractions. However, due to limited budget and capabilities, the provincial government 
cannot facilitate and manage the necessary digital business services to fulfil the needs of 
the whole rural business community timely.  

Furthermore, the government cannot rely on third-party providers from the private sector 
to provide these necessary digital business services. This is because the citizens in the rural 
areas of West Java have relatively low purchasing power. Additionally, since the digital 
village program is still at an early stage, they still lag behind in terms of digital literacy. 
Therefore, although the third-party digital service providers understand the potential of 
the rural market and are interested in offering their digital services to this market, 
engagement with rural businesses at this time is not economically attractive. In addition, 
the government need to get accurate information concerning the economic potential and 
business activities in rural areas to improve the effectiveness of their strategic intervention 
for rural economic development. Such information would be difficult to obtain if they 
fully rely on third-party service providers.  

The above challenges in providing the necessary rural digital business services motivate 
the provincial government of West Java to implement the proposed reference architecture 
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of the rural smartness platform in its region. By implementing the proposed reference 
architecture, the government could efficiently provide the necessary digital business 
services since the fulfilment of those services is carried out by third-party service 
providers. Thus, the government could focus its effort on improving the digital literacy of 
rural communities. On the other hand, third-party service providers no longer need to 
make a high investment to facilitate the access of rural businesses to their services. Instead, 
they just have to open their APIs to the rural smartness platform. 

5.2.2.2 Implementation plan 

Together with the ICT Agency of West Java, we made a plan to instantiate the proposed 
reference architecture into the actual rural smartness platform for the use of rural 
businesses in West Java. The goal is to implement all of the rural smartness business 
services (see Table 4-3 of Chapter 4) that are covered by the proposed reference 
architecture. However, considering the existing capability of the ICT Agency of West Java, 
it is unrealistic to implement all of those services at once. Therefore, we decided to split 
the implementation project into two phases: the foundation phase and the enhancement 
phase. 

The foundation phase aims to implement the SOA approach as the backbone of the 
reference architecture and facilitates sales for rural products since it can trigger 
acceleration in rural business activities. Therefore, this phase includes the implementation 
of rural digitisation services, the third-party collaboration service, the rural sales service, 
and the data analytics service. The remainder of the rural smartness business services (i.e., 
the rural funding service, the resource collaboration service, the rural promotion service, 
and the affiliate marketing service) are planned to be implemented in the enhancement 
phase. 

5.2.2.3 Execution of the implementation plan 

In this sub-section, we give an account on the execution of the implementation plan. 
However, since the implementation project is still ongoing, we only report the 
implementation within the foundation phase, which has been carried out from March 
2021 until March 2022.  

The ICT Agency of West Java started the implementation project by establishing the 
implementation project team. Initially, the implementation of the actual rural smartness 
platform was planned to be fully developed by the ICT Agency of West Java. However, 
due to the covid-19 pandemic, most of the agency’s resources were re-directed to handle 
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the pandemic in the region. Therefore, the government eventually formed a partnership 
with a private company to develop the actual platform. In the partnership, the 
government’s main responsibility is stakeholder and user engagement, whereas the main 
responsibility of the private company is the technical development and operation of the 
platform. Although the platform is developed by a private company, the platform is part 
of the West Java Digital Village program, and the government has the right to access the 
data within the platform. Meanwhile, our role during this implementation project is to 
help the implementation team by explaining the details of the reference architecture, 
supporting the day-to-day development activities, and assisting them in rolling out the 
implementation to the actual users.  

 

Figure 5-2. Registration of rural product 
During the period of the foundation phase, the rural smartness business services within 
the scope have been implemented. The rural digitization service has been realized by 
facilitating the registration of rural products (see Figure 5-2). The third-party collaboration 
service has been realised by the API integration with two of the largest online marketplace 
providers in Indonesia (Statista, 2020c): Tokopedia and Shopee (see Figure 5-3). The rural 
sales service has been realised through the facilitation of an end-to-end sales process that 
is done through the data exchange mechanism between the rural smartness platform and 
the partnered marketplaces (see Figure 5-4). Finally, the data analytics service has been 
realised by the data reporting functionality that grants the government access to the data 
generated in the platform, including products, transactions, and users’ demographical 
data (see Figure 5-5).  
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Figure 5-3. Product synchronisation with partnered marketplaces: a) synchronisation 
setup with Shopee, b) synchronisation setup with Tokopedia, c) synchronised products 

to the partnered online marketplaces 
 

 

Figure 5-4. Dashboard panel to manage incoming order from the partnered marketplace 
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Figure 5-5. Data reporting dashboard 

To attract rural businesses to become users of this platform, we help the ICT Agency of 
West Java to carry out several user engagement activities. To this end, we conducted 
workshops for selected rural businesses and give them continuous assistance on the usage 
of the platform after the workshops. However, due to the covid-19 pandemic, we were 
not able to organise on-site workshops. Therefore, the all workshops took place online 
(see Figure 5-6). 

 

Figure 5-6. Some participants in the workshop 
We have conducted two online workshops with two groups of participants during the 
foundation phase: rural micro-businesses (i.e., business entities owned by rural 
entrepreneurs with fewer than 10 employees) and village-owned enterprises (i.e., 
business entities owned by the village government that has the responsibility to carry out 
business activities for the welfare of the community within that respective village). During 
the workshops, we explained the overall concept of the rural smartness platform, 
demonstrated the use of the actual rural smartness platform, and then guided them to use 
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it. In addition, for the rural smartness business services not covered within the foundation 
phase, we demonstrated to the participants our prototype of the applications that cover 
those services. After the workshops, we added the participants to an instant messaging 
group which was used as the communication channel for continuous assistance on the 
usage of the platform. 

5.2.3 Analysis: answers to the TAR research questions 

This section describes the last step of the TAR where we provide answers to the research 
questions based on our findings during the implementation of the foundation phase. 
These answers are described below. 

SQ4.1: Can the proposed reference architecture of the rural smartness platform be implemented in 
a real-world setting?  
As described in sub-section 5.2.2.3, during the foundation phase, the rural smartness 
business services within the scope have been implemented. These business services cover 
the implementation of the SOA approach as the backbone of the reference architecture 
and sales facilitation to trigger business activities in rural areas. The SOA approach has 
been realised by the facilitation of data exchange mechanism between the ICT Agency of 
West Java (as the platform operator) and the online marketplace companies (i.e., 
Tokopedia and Shopee) in providing the rural sales business service. In SOA terminology, 
the West Java ICT Agency plays the role of both service requester and service broker. On 
the other hand, online marketplace companies play the role of service providers.  

The aforementioned implementation results during the foundation phase confirm the 
general feasibility of the proposed platform architecture. The main reason for this claim is 
the fact that our platform architecture is essentially service-oriented, which is a guarantee 
for the feasibility of plugging in other remaining services ((i.e., the rural funding service, 
the resource collaboration service, the rural promotion service, and the affiliate marketing 
service) at a later phase.  

At the time of writing, together with the ICT Agency of West Java, we are currently 
implementing the remainder services. We plan to extend rural sales service with 
integration to specific marketplaces based on the type of rural offerings, such as Tanihub 
(farming marketplace) and Walanja.co.id (tourism marketplace) and social media 
marketplace, such as TikTok shop. Furthermore, we pursue the implementation of rural 
promotion service through integration with TripAdvisor and Traveloka Explore, and rural 
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funding service by collaborating with funding marketplaces, such as Investree and 
Amartha. 

However, for the successful implementation of the complete architecture, engagement 
with third-party service providers is a critical readiness factor that needs to be ensured. 
This readiness factor concerns both business and technical aspects. For the business 
aspect, it is essential to formulate a business model that can add value to the service 
providers. Furthermore, it is also important to define a clear responsibility for each party 
involved in the collaboration. On the other hand, for the technical aspect, it is critical to 
ensure interoperability with the service providers. This interoperability readiness 
concerns with the differences in application processes, data fields, message formats, and 
APIs used by the multiple service providers participating in the rural smartness platform.  

TAR RQ2: Is the rural smartness platform, which instantiates the proposed reference architecture, 
perceived to be effective in improving the rural economic climate by the actual users?  
We answer this question with the help of a survey of the rural businesses that have been 
registered on the actual platform and participated in the workshop during the foundation 
phase. The survey is operationalized with 6 measurement indicators described in Table 
5-3. These indicators are chosen because they represent innovativeness and 
competitiveness, which were proved to be the strong predictors of rural economic welfare 
improvement, as has been empirically validated in the theoretical model of rural 
smartness (see Chapter 3).  

Table 5-3. Description of measurement indicators 

Measurement 
indicators 

Description 

Innovativeness  
Business 
collaboration 

The degree to which the rural smartness platform helps rural businesses to 
carry out business collaboration. 

Value creation The degree to which the rural smartness platform helps rural businesses to 
create new economic value. 

Entrepreneurship The degree to which the rural smartness platform supports the growth of 
entrepreneurship in rural areas. 

Competitiveness  
Market access The degree to which the rural smartness platform helps rural businesses to 

sell their offerings to a broader market. 
Business 
productivity 

The degree to which the rural smartness platform helps rural businesses 
increase their productivity. 

Business efficiency The degree to which the rural smartness platform helps rural businesses to 
improve the utilization, sharing, and distribution of their resources. 
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We distributed the survey through an online self-administered questionnaire. The 
respondents were asked to score their expected performance (on a five-point scale) with 
respect to the measurement indicators in the two scenarios: if they use the rural smartness 
platform and if they don’t. 

There were 47 respondents who provided responses for both scenarios. Based on these 
responses, we use the multivariate analysis of variance (MANOVA) to test whether the 
use of the rural smartness platform has a better impact on the performance of the rural 
business environment (which is measured by innovativeness and competitiveness) in 
comparison to the existing situation. Table 5-4 shows the test results. Since the sample size 
for each scenario was above 30 (i.e., a group size of 47), these results are robust against the 
violations of the MANOVA assumptions (Allen & Bennett, 2008; Topchyan & Woehler, 
2021). 

Table 5-4. MANOVA results 

Measurement 
indicator 

Using the rural 
smartness 
platform 

Current 
situation p-value 𝜼𝒑𝟐 Multivariate 

test 
Mean Std Mean Std 

Innovativeness        

Pillai’s Trace: 
F = 13.308 
df = 6 
error df = 87 
p < 0.001 

Business 
collaboration 

3.9787 0.92052 2.7234 0.99350 < 0.001 0.305 

Value creation 4.0851 0.77543 2.6170 0.87360 < 0.001 0.447 
Entrepreneurship 4.0426 0.72103 2.7660 1.04700 < 0.001 0.340 

Competitiveness       
Market access 4.1277 0.79720 2.6596 1.14733 < 0.001 0.361 
Business 
productivity 

4.0851 0.77543 2.6596 0.96181 < 0.001 0.405 

Business 
efficiency 

4.0213 0.84672 2.6383 0.87042 < 0.001 0.399 

To identify the difference between the two scenarios (i.e., with and without platform use), 
we utilise Pillai’s Trace statistic. Pillai’s Trace is chosen because it is more robust than the 
other multivariate test criteria (Finch, 2005). The results of Pillai’s Trace (F6,87 = 13.308, p < 
0.001) provide empirical evidence that a significant difference exists between using the 
rural smartness platform and relying on the current situation. Further assessment of the 
mean score of each measurement indicator shows that the use of the rural smartness 
platform is perceived by the respondents to bring a significant improvement in the rural 
business ecosystem compared to the current situation. Moreover, according to Richardson 

(2011), the value of the partial eta squared (𝜂#$) on each measurement indicator, that is 
greater than 0.14, indicates that the use of the rural smartness platform has large effects 
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on improving the innovativeness and the competitiveness of business ecosystem in rural 
areas. 

TAR RQ3: what kind of contextual requirements must be satisfied to ensure a feasible 
implementation of the proposed reference architecture in a real setting? 
To answer this question, we analyse our experience in carrying out the foundation phase 
of the implementation project. We extract requirements that must be satisfied in order to 
implement the proposed reference architecture in three contexts following the TOE 
framework (Tornatzky & Fleischer, 1990): technological, organisational, and 
environmental. The technological context relates to the required technological elements 
enabling the implementation of the proposed reference architecture. The organisational 
context captures the organisational capabilities needed to ensure the implementation of 
the reference architecture is feasible. Lastly, the environmental context includes the 
necessary readiness factors in the social structure surrounding the implementation of the 
proposed reference architecture.  

Table 5-5. Contextual requirements to implement the proposed reference architecture in 
a real setting 

Context Requirements 
Technological 1. Internet access and IT devices for internet connectivity are 

available in rural areas, at least at the level of the formal rural 
business units (e.g., village-owned enterprises and rural 
cooperatives). 

2. The third-party digital services (i.e., the online marketplace 
platforms, the online marketplace lending platforms, and the 
tourism portals) are possible to be connected with the rural 
smartness platform (e.g., through the availability of open APIs). 

Organisational 1. The regional government has a strong commitment to adopting IT 
innovation to improve the rural economic climate. 

2. The regional government drives the initiatives to provide IT 
infrastructure in rural areas (internet connectivity and IT devices) 
and to improve the digital literacy of rural citizens.  

3. The regional government has the necessary resources and 
capability (owned by the government or provided through 
collaboration) to develop and implement the rural smartness 
platform.  

4. The regional government is capable to collaborate with the related 
stakeholders, including the third-party service providers, the 
related government agencies within the region, and the rural 
communities.  

Environmental 1. Rural areas in the region have potential offerings that can be 
turned into economic values.  

2. Rural businesses are willing to utilise technology in their business 
activities. 

3. Rural businesses have sufficient digital literacy to use an internet-
based application, at least at the level of the formal rural business 
units (e.g., village-owned enterprises and rural cooperatives).  

4. The third-party service providers are willing to collaborate in the 
implementation of the rural smartness platform. 
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Table 5-5 lists our findings. What is interesting about these findings is that they reflect the 
interplay of the readiness factors that determine the realisation of rural smartness (see 
section 3.3.1 of Chapter 3). Our results show that the capabilities of the regional 
government (requirements for the organizational context) hold a crucial role in driving 
the implementation of the proposed reference architecture as it determines the fulfilment 
of the requirements in both technological and environmental contexts. From our 
experience during the implementation project in West Java, the readiness of IT 
infrastructure and digital literacy in rural areas are strongly reliant on the government 
because they are not economically attractive and feasible for the private sector. 
Furthermore, implementation of the proposed reference architecture requires an active 
collaboration of the government (as the operator of the rural smartness platform) with the 
third-party service providers. However, this collaboration is unlikely to happen if the 
government does not initiate it because rural communities are not the priority of the third-
party service providers as they have a predominant urban-orientation (Kshetri, 2018; 
McKinsey & Company, 2018).   

In particular, one important finding in the environmental context. The reliance of the rural 
businesses' digital readiness on the government has a practical consequence on user 
engagement, especially at the early stage of the implementation project. Instead of 
engaging with random rural businesses, the user engagement activities should focus on 
attracting rural business units that are part of the government's structure, such as village-
owned enterprises, to become users of the platform as its early adopters. The main 
argument for this preference is that the government has already an established 
relationship with them and can easily support them in achieving digital readiness (IT 
infrastructure and digital literacy). Our observation during the implementation of the 
foundation phase justifies this approach. We observed that the village-owned enterprises 
have a better digital readiness and are more active in using the platform than the rural 
micro-businesses. In addition, the village-owned enterprises can act as a hub that also sells 
the rural microbusinesses' products. This way, the rural micro-businesses can focus their 
effort on creating the products instead of struggling with their digital readiness. 

5.3 Conclusion 

In this chapter, we evaluate whether the reference architecture of the rural smartness 
platform is effective to improve the rural economic climate and is feasible to be 
implemented in a real-world setting. For that purpose, we have conducted evaluations by 
means of expert opinion and TAR in the context of rural areas in West Java, Indonesia. 
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According to the opinion of the participating experts, it can be concluded that the 
proposed reference architecture satisfies the requirements to establish the rural smartness 
business ecosystem, and its implementation is perceived will realise the intended societal 
impacts, namely the improvement of the innovativeness and the competitiveness of the 
rural business ecosystem. However, although the overall opinion of the experts is positive, 
the availability of the rural smartness platform perse cannot instantly improves the rural 
economic climate. The experts highlighted several readiness factors that are necessary to 
be fulfilled. These factors include the strong engagement with the third-party service 
providers, the readiness of digital infrastructure and literacy in rural areas, and the 
capability of rural businesses to fulfil the demands timely with the expected quality. 

On the other hand, the implementation results of TAR in West Java confirm the general 
feasibility of the proposed platform architecture. During the foundation phase of the 
implementation project, we have implemented the SOA approach, which is the backbone 
of the reference architecture to facilitate the acceleration of rural business activities. 
Furthermore, the statistical analysis based on the survey data from rural businesses that 
participated during the foundation phase of the implementation project provides 
empirical evidence that the use of the rural smartness platform is perceived to have large 
effects on improving the innovativeness and competitiveness of the business ecosystem 
in rural areas. In addition, we have extracted from our experience in the TAR, the 
contextual requirements that must be satisfied to ensure a feasible implementation of the 
proposed reference architecture in a real setting. 

On the other hand, the TAR carried out during the ongoing implementation project of the 
rural smartness platform in West Java confirmed that the proposed reference architecture 
has high feasibility to be implemented in a real-world setting. During the foundation 
phase of the implementation project, we have implemented the SOA approach, which is 
the backbone of the reference architecture and sales functionality to trigger acceleration 
of rural business activities. Furthermore, the statistical analysis based on the survey data 
from rural businesses that participated during the foundation phase of the 
implementation project provides empirical evidence that the use of the rural smartness 
platform is perceived to have large effects on improving the innovativeness and 
competitiveness of the business ecosystem in rural areas. In addition, we have extracted 
from our experience in the TAR, the contextual requirements that must be satisfied to 
ensure a feasible implementation of the proposed reference architecture in a real setting. 
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Finally, to realise its intended economic benefits, the rural smartness platform has to be 
widely used by businesses in rural areas. Therefore, in the following chapter, we will 
explore factors that determine the intention of rural businesses to use the platform. 
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Chapter 6 Assessing the intention to use IT 
artefact of rural smartness 

This chapter is based on the contents of the following papers: 
Prambudia, Y., Mukti, I. Y., Iacob, M. E. (2023). Rural smartness adoption: empirical 

evidence from an Indonesian case study. Under review for a journal publication. 

In this chapter, we explore factors that determine the intention of the rural businesses, as 
the intended users, to use the rural smartness platform as part of their business activities. 
For that purpose, we formulate and empirically validate a theoretical model based on the 
technology acceptance model (TAM) (Davis, 1989; Davis et al., 1989; Davis, 1993). The 
formulation and the empirical validation of the model follow the methodology of 
composite-based SEM that we describe in section 3.1 of Chapter 3. 

The remainder of this chapter is organised as follows. Section 6.1 presents the theoretical 
background that supports the theoretical model formulation in section 6.2. Section 6.3 
describes the operationalisation of the formulated theoretical model. Section 6.4 outlines 
the respondents and data collection method. Section 6.5 presents the analysis results of 
the collected data. Finally, section 6.6   concludes this chapter with discussions of findings, 
recommendations, and systemic analysis that provide ground for future work. 

6.1 Theoretical background: the technology acceptance model 

We select TAM (see Figure 6-1) as the basis for formulating the hypotheses to be included 
in our theoretical model. TAM is chosen because numerous of empirical studies have 
found that this model consistently explains a significant proportion of the variance in 
usage intention of a technology (Venkatesh & Davis, 2000; Holden & Karsh, 2010). 
Furthermore, TAM has been empirically proven to be applicable and reliable to studying 
the behavioural intention to use in different technological contexts (e.g., word processor, 
email, health information system, and e-commerce), in different control factors (e.g., 
gender, organisational size), and with different subjects (e.g., professionals, students, and 
knowledge workers) (Lee et al., 2003; King & He, 2006; Awa et al., 2015).  
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Figure 6-1. The TAM model (Davis, 1989; Davis et al., 1989; Davis, 1993) 
TAM (Davis, 1989; Davis et al., 1989; Davis, 1993) explains the causal mechanism of how 
prospective users are willing to use a certain technology. It theorises that the individual 
intention to use a certain technology is affected by two key factors: perceived usefulness 
and perceived ease of use. Perceived usefulness is defined as the degree to which a person 
believes that using the technology would enhance his or her job performance. Whereas, 
perceived ease of use refers to the degree to which a person believes that using the 
technology would be free of effort. According to TAM, perceived ease of use has a 
significant positive effect on perceived usefulness. Moreover, TAM also theorises that the 
external variables (e.g., system characteristics) determine the intention of prospective 
users to use a certain technology. However, their effects are not direct, but mediated by 
perceived usefulness and perceived ease of use.  

6.2 Formulation of the theoretical model 

Using TAM as the starting point, we present in Figure 6-2, a theoretical model of the 
intention to use the rural smartness platform. In the proposed model, we define several 
external variables that we hypothesise to have positive effects on perceived usefulness 
and perceived ease of use as the strong determinants of usage intention. A better 
understanding of these external variables would enable practitioners to define more 
accurate organisational interventions to increase user acceptance of the rural smartness 
platform. In the following sub-sections, we explain each variable and describe the 
rationale for the causal relationships in the model. 
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Figure 6-2. Proposed theoretical model of intention to use the rural smartness platform 

6.2.1 Perceived ease of use and perceived usefulness 

Our proposed theoretical model retains perceived ease of use and perceived usefulness from 
TAM as the direct determinants of the intention of the prospective users to use the rural 
smartness platform (intention to use). A meta-analytic review of 95 TAM studies by 
Yousafzai et al. (2007) has found that both variables have a high reliability in predicting 
the usage intention of a certain technology. In particular, an empirical study by King and 
He (2006) found that perceived ease of use has a stronger effect on the usage intention of 
internet-based applications, to which the rural smartness platform is belong. Furthermore, 
the causal relationship where perceived ease of use affects perceived usefulness, has been 
consistently found to be significant in numerous TAM studies (King & He, 2006; Yousafzai 
et al., 2007). This finding implies that, in general, users will perceive a certain technology 
is useful if they feel the technology is easy to use. Thus, given the above argumentation, 
we define the following hypotheses in our theoretical model. 

H1: Perceived usefulness will have a positive effect on intention to use the rural smartness platform. 

H2: Perceived ease of use will have a positive effect on intention to use the rural smartness platform. 

H3: Perceived ease of use will have a positive effect on perceived usefulness. 
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6.2.2 Technology characteristics 

The variable of technology characteristics explains the design features of a particular 
technology being studied. It is considered in TAM as an external stimulus that affects the 
intention to use a certain technology through its positive impacts on perceived usefulness 
and perceived ease of use (Davis, 1993). Several TAM studies have empirically confirmed 
that the variable representing the technology characteristics has significant effects on both 
perceived usefulness and perceived ease of use. These studies for example, Liu et al. (2010) 
which studied the intention to use an online course platform, Kim et al. (2010) which 
studied the intention to use a mobile payment system, and Xia et al. (2018) which studied 
the effect of destination image on the online experience. In particular, in the context of our 
model, the variable of technology characteristics refers to the features of the rural 
smartness platform that has been implemented and is ready to be used by its prospective 
users. Based on this explanation of technology characteristics, we define the following 
hypotheses.  

H4: Technology characteristics will have a positive effect on perceived usefulness. 

H5: Technology characteristics will have a positive effect on perceived ease of use. 

6.2.3 Trust 

Trust refers to the overall perception of the prospective users that a certain technology is 
trustworthy, secure, and reliable (Pavlou, 2003; Amin et al., 2014; Hansen et al., 2018). It 
has been empirically found to be a significant factor that influences behavioural intention 
to use a certain technology (Pavlou, 2003; Liébana-Cabanillas et al., 2017; Hansen et al., 
2018). This factor is especially crucial for a certain technology at the early implementation 
stage, such as the rural smartness platform. At this stage, since the prospective users are 
still not familiar with the use of the technology, they would have concerns about its 
reliability and trustworthiness (Liébana-Cabanillas et al., 2017). Particularly in the context 
of online services, to which the rural smartness platform belongs, trust was found to be 
the significant determinant of both perceived usefulness and perceived ease of use (Chircu 
et al., 2000; Pavlou, 2003; Horst et al., 2007; Hansen et al., 2018). These findings suggest 
that the trust of the prospective users in an online service is the enabler for them to start 
using the service, which, in turn, enable them to perceive the expected usefulness of using 
the service. Therefore, given the above argumentation on trust, we define the following 
hypotheses. 

H6: Trust will have a positive effect on perceived usefulness. 
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H7: Trust will have a positive effect on perceived ease of use. 

6.2.4 Organisational support 

Organisational support can be referred to as the support given by the organisation 
responsible for the diffusion of a certain technology (Anandarajan et al., 2002). It can be 
materialised in the form of educational support, managerial support, or technical support 
(Anandarajan et al., 2002; Bhattacherjee & Hikmet, 2008; Zainab et al., 2015). Numerous 
studies have confirmed that organisational support has a strong correlation with the 
greater usage of a certain technology (Lee et al., 2010; Lee et al., 2013). That finding is also 
true in the rural context. Our empirical study (see the theoretical model of rural smartness 
presented in Chapter 3) found that the organisational factor is the strong determinant of 
the willingness of the rural communities to utilise a certain technology. The support given 
by the organisation is found to be effective in promoting a favourable belief to the 
prospective users that certain technology is both useful and easy to use (Bhattacherjee & 
Hikmet, 2008; Ham et al., 2008; Lee et al., 2013). Furthermore, organisational support has 
been examined by several studies to have a positive effect on trust (Lin, 2006; Tsai et al., 
2013; Shukla & Rai, 2015). These studies suggest that when the prospective users feel well 
treated and supported, they will likely reciprocate with a positive attitude of trust toward 
using the technology being implemented. Therefore, we define the following hypotheses.  

H8: Organisational support will have a positive effect on perceived usefulness. 

H9: Organisational support will have a positive effect on perceived ease of use. 

H10: Organisational support will have a positive effect on trust. 

6.2.5 Subjective norm 

Subjective norm refers to the personal perception of the social pressure to perform or not 
perform a certain behaviour (Ajzen, 1991). It has been theorised in the theory of planned 
behaviour (TPB) to be a strong predictor of a behavioural intention (Ajzen, 1991). 
According to this theory, a person is likely to perform a certain behaviour if they believe 
one or more people important to them think that they should do that (Venkatesh & Davis, 
2000). Several studies used this theory to investigate in more detail the causal mechanism 
of how the subjective norm could affect the intention of prospective users to use a certain 
technology. Venkatesh and Davis (2000) found that subjective norm affects the usage 
intention of a certain technology through its significant direct effect on perceived 
usefulness. However, Çelik (2011) found that the effect of subjective norm toward 
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intention to use is not only mediated through its direct effect on perceived usefulness but 
also on perceived ease of use. In addition, Ho et al. (2017) found that subjective norm also 
has a significant positive effect on trust as the mediating variable of usage intention. These 
findings justify the formulation of the following hypotheses. 

H11: Subjective norm will have a positive effect on perceived usefulness. 

H12: Subjective norm will have a positive effect on perceived ease of use. 

H13: Subjective norm will have a positive effect on trust. 

6.3 Operationalisation of the theoretical model 

The theoretical model is operationalised using two types of variables in composite-based 
SEM, namely, the latent variable and the emergent variable. The latent variable, which 
typically represents an abstract concept (e.g., attitude, traits or behaviour), is a variable 
that cannot be measured directly but inferred through its indicators (Henseler et al., 2016; 
Benitez et al., 2020). Variables in the model operationalised as latent variables are intention 
to use, perceived usefulness, perceived ease of use, organisational support, trust, and subjective 
norm. These variables are depicted using an oval shape in Figure 6-2. On the other hand, 
an emergent variable, which typically represents man/firm-made artefact (e.g., 
technologies, systems, or strategies), is a variable that emerge from a combination of their 
indicators (Henseler et al., 2016; Benitez et al., 2020). Technology characteristics is the only 
variable in the model that we operationalised as an emergent variable. This variable is 
depicted using a hexagon shape in Figure 6-2. Table 6-1 presents the measurement 
indicators for each variable in our model.  

Table 6-1. Measurement indicators of the theoretical model 

Variable Indicators References 
Intention to use: the 
extent to which a 
prospective user is 
willing to use the rural 
smartness platform. 

1. Rural businesses will routinely use 
the platform. 

2. Rural businesses will use the 
platform to improve their businesses.  

3. Rural businesses intend to use the 
platform when it is available.  

Modified from 
Venkatesh and Davis 
(2000), and Venkatesh 
et al. (2003) 
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Table 6-1. (continued) 

Variable Indicators References 
Perceived usefulness: the 
extent to which a 
prospective user 
believes that using the 
rural smartness 
platform. 

1. The use of the platform improves the 
market access and sales of rural 
businesses. 

2. The use of the platform improves the 
innovation capability of rural 
businesses and the variety of their 
products. 

3. The use of the platform improves the 
production capacity of rural 
businesses. 

4. The use of the platform improves the 
efficiency of the usage and 
distribution of resources owned by 
rural businesses. 

Adapted from Davis 
(1993), Venkatesh and 
Davis (2000), and 
Venkatesh et al. (2003) 

Perceived ease of use: 
the extent to which a 
prospective user 
believes that using the 
rural smartness platform 
would be free of effort. 

1. The use of the platform is 
understandable for rural businesses. 

2. Rural businesses can quickly become 
skilled at the use of the platform. 

3. Rural businesses can easily use the 
platform. 

4. Learning to use the platform is easy 
for rural businesses. 

Modified from Davis 
(1993), Venkatesh and 
Davis (2000), and 
Venkatesh et al. (2003) 

Technology 
characteristics: the 
degree of the 
effectiveness of the 
implemented features of 
the rural smartness 
platform. 

1. The platform's feature that facilitates 
sales of products in multiple online 
marketplaces at once makes the 
management of online sales easier. 

2. The online catalogue provided by the 
platform is effectively help rural 
businesses to promote their products 
online. 

Self-developed 

Trust: the extent to 
which a prospective 
user believes that the 
rural smartness platform 
is trustworthy, secure, 
and reliable. 

1. I trust the platform will protect users’ 
data from fraud of evil intentions 
(trustworthy). 

2. I trust the security measures in the 
platform are adequate. 

3. I trust the transaction via the platform 
is safe 

4. I trust the business activities 
conducted via the platform are 
reliable. 

Modified from 
Liébana-Cabanillas et 
al. (2017), and Pavlou 
(2003) 

Organisational support: 
the extent to which a 
prospective user 
perceives to have a 
supportive organisation 
concerning the use of the 
rural smartness 
platform. 

1. The government encourage the use of 
the platform. 

2. The provided training has been 
effective in facilitating the users to be 
able to use the platform. 

3. Support personnel or a dedicated 
team is expected to help with the 
usage of the platform. 

Modified from 
Anandarajan et al. 
(2002), Lee et al. 
(2010), and Lee et al. 
(2013) 

Subjective norm: the 
degree of the social 
pressure perceived by a 
prospective user to use 
the rural smartness 
platform. 

1. Rural businesses that use the 
platform are perceived to have a 
good reputation. 

2. Rural businesses will use the 
platform if the other rural businesses 
already use it. 

Modified from 
Venkatesh and Davis 
(2000), and Çelik 
(2011) 



 146 

6.4 Respondents and data collection 

To validate hypotheses in the proposed theoretical model, data from respondents that 
have experience in using the platform is required. For that purpose, we conducted a 
survey to rural businesses in West Java that have been registered in and used the platform 
(see section 5.2.2 of Chapter 5). The survey was using a self-administered questionnaire 
with a five-point Likert scale (1 = "strongly disagree"; 5 = "strongly agree") to measure the 
respondents' perception of each measurement indicator presented in Table 6-1. There 
were 73 rural businesses who became the respondents in our survey. Appendix G 
provides the demographical data of the respondents. 

6.5 Data analysis 

Prior to analysing the data, we first evaluate whether or not the number of respondents 
in our survey is sufficient. To that end, we apply Cohen’s power table (Cohen, 1988) using 
a guideline provided by Hair Jr et al. (2017). According to the guideline, the minimum 
sample size is determined by the maximum number of independent variables in the 
model, minimum R2 values to detect, significance level, and statistical power. Since our 
model has four maximum number of independent variables and we aim to achieve a 
statistical power of 80% for detecting R2 values of at least 0.25 (with a 1% significance 
level), the recommended minimum sample size suggested by the guideline of Hair Jr et 
al. (2017) is 58. Therefore, it can be concluded that with 73 respondents, our sample size 
satisfies the minimum requirement.  

After the minimum sample size is met, we continue with data analysis using PLS as the 
estimator of composite-based SEM. In particular, we use the ADANCO 2.3 software 
(Henseler, 2021) to run the analysis. The following subsections report the results based on 
guidelines provided by Benitez et al. (2020).  

6.5.1 Evaluation of measurement model 

The measurement model concerns the relationship between variables in the model and 
their indicators (Henseler et al., 2016). As the composite-based SEM methodology 
suggests, two measurement model evaluation types are conducted in our analysis. First 
is the evaluation of the reflective measurement model, which assesses the indicators of 
latent variables. Second is the evaluation of the composite measurement model, which 
evaluates the indicators of the emergent variables. Based on the variables’ types, in our 
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model, the reflective measurement model is applied to organisational support, subjective 
norms, trust, perceived usefulness, perceived ease of use, and intention to use. Whereas, 
the composite measurement model is applied to technology characteristics. However, to 
ensure that the measurement instrument is valid, it is necessary to first evaluate the 
overall fit of the saturated model (i.e., the situation in the model where all constructs are 
allowed to be freely correlated) (Benitez et al., 2020). 

6.5.1.1 Evaluation of overall fit of the saturated model 

Table 6-2 shows the evaluation results of the overall fit of the saturated model. It is 
measured by three discrepancy metrics, namely, SRMR, dULS, and dG. As can be seen from 
the table, there is a unanimous conclusion among the metrics. The values of all three 
metrics which are below the required threshold suggest that the model has a good overall 
model fit, thus ensuring the validity of the measurement models. 

Table 6-2. The overall fit of the saturated model 

Discrepancy Overall saturated model fit evaluation 
Value Threshold Conclusion 

SRMR 0.0543 0.0800 Supported: SRMR < 0.0800 

dULS 0.7456 HI95: 1.2131; HI99: 1.5384 Supported: dULS < HI95 
dG 1.3193 HI95: 1.6904; HI99: 2.0885 Supported: dG < HI95 

6.5.1.2 Evaluation of the reflective measurement model 

The purpose of this evaluation is to ensure the latent variables in the model have valid 
and reliable measurement indicators. It involves four types of measurement, namely, 
composite reliability, convergent validity, indicator reliability, and discriminant validity 
(Benitez et al., 2020).  

Table 6-3. Reflective measurement model evaluation 

Code Indicator rA AVE Loading 
Intention to use (USE) 0.9111 0.7682 

 

USE1 Rural businesses will routinely use the platform.   0.8865 
USE2 Rural businesses will use the platform to improve their 

businesses.  
  0.8199 

USE3 Rural businesses intend to use the platform when it is 
available.  

  0.9201 
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Table 6-3. (continued) 

Code Indicator rA AVE Loading 
Perceived usefulness (PU) 0.9226 0.811  
PU1 The use of the platform improves the market access and 

sales of rural businesses. 
  0.9075 

PU2 The use of the platform improves the innovation 
capability of rural businesses and the variety of their 
products. 

  0.918 

PU3 The use of the platform improves the production capacity 
of rural businesses. 

  0.9076 

PU4 The use of the platform improves the efficiency of usage 
and distribution of resources owned by rural businesses 

  0.8683 

Perceived ease of use (PEU) 0.9141 0.7942  
PEU1 The use of the platform is understandable for rural 

businesses 
  0.8715 

PEU2 Rural businesses can quickly become skilled at the use of 
the platform 

  0.9052 

PEU3 Rural businesses can easily use the platform   0.892 
PEU4 Learning to use the platform is easy for rural businesses   0.8956 
Trust 0.9492 0.8676  
TR1 I trust the platform will protect users’ data from fraud of 

evil intentions (trustworthy). 
  0.916 

TR2 I trust the security measures in the platform are 
adequate. 

  0.9417 

TR3 I trust the transaction via the platform is safe   0.9503 
TR4 I trust the business activities conducted via the platform 

are reliable. 
  0.9172 

Organisational support 0.8199 0.7281  
ORG1 The government encourage the use of the platform.   0.7994 
ORG2 The provided training has been effective in facilitating 

the users to be able to use the platform. 
  0.8698 

ORG3 Support personnel or a dedicated team is expected to 
help with the usage of the platform. 

  0.8881 

Subjective norm 0.7543 0.802  
SN1 Rural businesses that use the platform are perceived to 

have a good reputation. 
  0.9006 

SN2 Rural businesses will use the platform if the other rural 
businesses already use it. 

  0.8904 

Table 6-3 provides the evaluation results for composite reliability, convergent validity, 
and indicator reliability. Composite reliability evaluates the correlation between a latent 

variable and its indicators. It is measured by rA (Dijkstra & Henseler, 2015) with minimum 

threshold of 0.707 (Benitez et al., 2020). The results show that all of rA values for all latent 
variables are above the minimum threshold. Therefore, it can be concluded that latent 
variables in our model have adequate composite reliability. 
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Convergent validity concerns with the extent to which the indicators that belong to a 
particular latent variable actually measure the same construct. It is measured by the AVE 
with minimum threshold of 0.5 (Benitez et al., 2020). All AVE values in our results are 
above the threshold, which indicate that latent variables in our model have adequate 
convergent validity.  

Indicator reliability assesses the reliability of indicators in measuring their corresponding 
latent variable. It is evaluated using a factor loading estimate (loading) with a minimum 
threshold of 0.707 (Benitez et al., 2020). The loading value of all indicators in our model 
range from 0.7994 to 0.9608, suggesting that the indicators of latent variables in the model 
are reliable. 

Table 6-4. HTMT criteria 

Construct Intention to 
use 

Perceived of 
usefulness 

Perceived 
ease of use 

Trust Organisatio
nal support 

Subjective 
norms 

Intention to 
use 

      

Perceived of 
usefulness 

0.8997      

Perceived 
ease of use 

0.8747 0.8136     

Trust 0.7921 0.8099 0.8343    
Organisation
al support 

0.8385 0.8663 0.8449 0.8915   

Subjective 
norms 

0.8132 0.7547 0.8661 0.8329 0.8766  

Table 6-4 presents evaluation results for discriminant validity which evaluates whether 
two latent variables are statistically different. It is measured by the HTMT criterion 
(Henseler et al., 2015) with minimum threshold of 0.9 (Benitez et al., 2020). As can be seen 
in the table, all HTMT values are below the threshold, implying that all latent variables in 
the model have sufficient discriminant validity. In addition, these satisfactory results of 
discriminant validity are supported by the assessment of cross-loadings.  As presented in 
Table 6-5, the correlations of all indicators are strongest on their respective latent variable.  

Table 6-5. Cross-loadings matrix 

Indicator Systems 
design 

features 

Organisational 
support 

Subjective 
norm 

Trust Perceived 
usefulness 

Perceived 
ease of use 

Intention 
to use 

FE1 0.8966 0.6989 0.4993 0.6151 0.6299 0.5630 0.6710 
FE2 0.9608 0.7392 0.4676 0.6776 0.7126 0.5576 0.7085 

ORG1 0.7131 0.7994 0.5345 0.5757 0.6086 0.5604 0.6778 
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Table 6-5. (continued) 

Indicator Systems 
design 

features 

Organisational 
support 

Subjective 
norm 

Trust Perceived 
usefulness 

Perceived 
ease of use 

Intention 
to use 

ORG2 0.6853 0.8698 0.6329 0.7021 0.6718 0.6512 0.6420 
ORG3 0.5914 0.8881 0.5918 0.7258 0.6389 0.6505 0.6107 
SN1 0.5852 0.6850 0.9006 0.6580 0.5939 0.6314 0.6823 
SN2 0.3269 0.5457 0.8904 0.6034 0.5334 0.6569 0.5802 
TR1 0.6842 0.7462 0.6830 0.9160 0.6936 0.7421 0.7560 
TR2 0.6181 0.7203 0.6632 0.9417 0.6486 0.7551 0.7154 
TR3 0.6635 0.7473 0.6431 0.9503 0.7406 0.7213 0.7337 
TR4 0.6337 0.7147 0.6362 0.9172 0.7394 0.6807 0.6673 
PU1 0.6352 0.7094 0.6213 0.7010 0.9075 0.6246 0.7968 
PU2 0.6704 0.6975 0.5656 0.6841 0.9180 0.7059 0.7627 
PU3 0.6587 0.6492 0.5655 0.6820 0.9076 0.6829 0.7932 
PU4 0.6558 0.6446 0.5156 0.6616 0.8683 0.6795 0.7571 

PEU1 0.6077 0.6442 0.6245 0.6859 0.6477 0.8715 0.7331 
PEU2 0.4824 0.6644 0.6315 0.6386 0.6371 0.9052 0.7087 
PEU3 0.5098 0.6456 0.6911 0.7463 0.7041 0.8920 0.7788 
PEU4 0.5297 0.6460 0.6125 0.6987 0.6717 0.8956 0.7618 
USE1 0.6748 0.6578 0.6677 0.7098 0.7455 0.7630 0.8865 
USE2 0.6292 0.6518 0.5882 0.6391 0.7285 0.6655 0.8199 
USE3 0.6464 0.6659 0.6013 0.6791 0.7951 0.7700 0.9201 

6.5.1.3 Evaluation of the composite measurement model 

This evaluation aims to assess the relationship between the emergent variable in the 
model and its indicators. It is carried out by two assessments. First is the assessment of 
the weight and the loading of the indicator to evaluate its relative and absolute 
contribution to the variable, which is shown in Table 6-6. It can be seen from the table that 
indicators for the emergent variable in our model (i.e., technology characteristics) have 
statistically significant weight and loading, implying that each indicator contributes 
significantly to the underlying variable. Second is the analysis of the cross-loadings for 
the indicators of the emergent variable, which is included in Table 6-5. The results show 
that the indicators of the emergent variable are strongest in their underlying variable, 
suggesting sufficient validity. 
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Table 6-6. Composite measurement model evaluation 

Code Indicator Weight Loading 
Technology characteristics 
TE1 The platform's feature that facilitates sales of 

products in multiple online marketplaces at 
once makes the management of online sales 
easier. 

0.4113*** 0.8966*** 

TE2 The online catalogue provided by the platform 
is effectively help rural businesses to promote 
their products online. 

0.6570*** 0.9608*** 

Note: *** p < 0.001, one-tailed test 

6.5.2 Evaluation of the structural model 

The structural model is concerned with the relationship among all variables included in 
the model (Henseler et al., 2016). It is evaluated by assessing the overall fit of the estimated 
model (i.e., the model as graphically specified), the path coefficients between variables 
and their effect sizes, and the coefficient of determination R2 (Henseler, 2017a; Benitez et 
al., 2020). 

6.5.2.1 Evaluation of the overall fit of the estimated model 

This evaluation aims to assess whether the hypotheses included in the model portray the 
actual phenomena in the real world (Benitez et al., 2020). It is evaluated with the same 
metrics as the overall fit of the saturated model, namely, SRMR, dULS, and dG, which are 
shown in Table 6-7. As seen in the table, the values of all metrics are below the minimum 
threshold, suggesting a high chance that the hypotheses in the model accurately describe 
the phenomena in the real world (Benitez et al., 2020). 

Table 6-7. The overall fit of the estimated model 

Discrepancy Overall saturated model fit evaluation 
Value Threshold Conclusion 

SRMR 0.0601 0.0800 Supported: SRMR < 0.0800 

dULS 0.915 HI95: 1.4394; HI99: 1.8104 Supported: dULS < HI95 
dG 1.3551 HI95: 1.7444; HI99: 2.14124 Supported: dG < HI95 

6.5.2.2 Evaluation of path coefficient and their effect sizes 

This evaluation determines whether the hypotheses in the model are statistically 
supported and assesses the effect size of an independent to a dependent variable in each 
hypothesis. For that matter, the analysis uses two metrics: path coefficient and Cohen’s f2 
statistic. The path coefficients of hypotheses in the model are interpreted as the change in 
the dependent variable if the independent variable is increased by one standard deviation 
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(Benitez et al., 2020). A hypothesis in the model is considered statistically significant when 

its path coefficient is below the pre-determined a level (Henseler et al., 2016). On the other 
hand, Cohen’s f2 indicate the size of an effect from the independent variable to the 
dependent variable in each hypothesis (Henseler et al., 2016). The f2 values range from 
0.02 to 0.150, 0.150 to 0.350, and above 0.350, indicating weak, moderate, and strong 
effects, respectively (Cohen, 1988). 

Table 6-8 presents the path coefficients and effect sizes of hypotheses in the model. As 
seen in the table, seven hypotheses are found to be statistically significant (H1, H2, H3, 
H4, H7, H10, H12, H13), while four others are found to be insignificant (H5, H6, H8, H9, 
H11). Further analysis of these results will be discussed in Section 6-6. 

Table 6-8. Results of path coefficients and effect sizes 

Hypothesis Path 
Coefficient 

Hypothesis 
result 

Effect size (f2) 

Perceived usefulness ® Intention to use H1 0.538*** Supported  0.7471 (strong) 

Perceived ease of use ® Intention to use  H2 0.436*** Supported 0.4915 (strong) 

Perceived ease of use ® Perceived usefulness H3 0.304* Supported  0.1004 (weak) 

Technology characteristics ® Perceived 
usefulness 

H4 0.301* Supported  0.1144 (weak) 

Technology characteristics ® Perceived ease of 
use 

H5 0.006 Not 
supported 

0.0000 (no effect) 

Trust ® Perceived usefulness H6 0.187 Not 
supported 

0.0311 (weak) 

Trust ® Perceived ease of use  H7 0.414* Supported 0.1640 (moderate) 

Organisational support ® Perceived 
usefulness 

H8 0.119 Not 
supported 

0.0116 (no effect) 

Organisational support ® Perceived ease of 
use  

H9 0.204 Not 
supported 

0.0327 (weak) 

Organisational support ® Trust H10 0.572*** Supported 0.5200 (strong) 

Subjective norm ® Perceived usefulness H11 0.044 Not 
supported 

0.0026 (no effect) 

Subjective norm ® Perceived ease of use H12 0.283* Supported 0.1116 (weak) 

Subjective norm ® Trust H13 0.311** Supported 0.1533 (moderate) 
Note: *** p < 0.001; ** p < 0.01; * p < 0.05     

6.5.2.3 Evaluation of R2 

The R2 assesses the amount of variance in an endogenous variable. Its value ranges from 
0 to 1, with a higher value indicating higher predictive accuracy (Hair Jr et al., 2017). 
However, there is no strict threshold for the value. The rules of thumb for 
acceptable R2 value depend on the model complexity and the research discipline. Our 
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model is based on the theoretical model of TAM, which has been consistently found to be 
able to explain a significant proportion of variance in explaining the intention to use 
(Venkatesh & Davis, 2000; Holden & Karsh, 2010). Therefore, we refer to a rule of thumb 
(common in social science research) to interpret the R2 value in our model. As such, an 
R2 value of 0.75, 0.50, and 0.25 can be regarded as substantial, moderate and weak, 
respectively (Henseler et al., 2009; Hair Jr et al., 2017). 

Table 6-9. R2 values 

Variable R2 

Trust 0.669 
Perceived usefulness 0.704 
Perceived ease of use 0.678 
Intention to use 0.829 

Table 6-9 shows the R2 values for all endogenous variables in the model. It shows that the 
variable of intention to use has a substantial value of R2, while the others are close to 
substantial. Thus, these results indicate that our proposed model has a satisfactory 
predictive power.  

6.6 Discussion and conclusion 

In this section, we elaborate on the findings from the hypotheses testing results, where 
each finding is based on multiple hypotheses. Subsequently, we formulate 
recommendations based on those findings. Then, we conclude with a reflection on the 
systemic implications of using the platform. 

6.6.1 Findings  

Finding 1: The intention to use the rural smartness platform is determined by both perceived 
usefulness and perceived ease of use. 

This finding is based on H1 and H2. It provides empirical justification that the use 
behaviour of the rural businesses on the rural smartness platform is consistent with prior 
studies in TAM, where both perceived ease of use and perceived usefulness are the direct 
determinants for the intention to use. Our analysis found that both perceived usefulness 
and perceived ease of use have strong effect sizes with f2 = 0.7471 and f2 = 0.4915, 
respectively.  



 154 

The fact that the effect size of perceived usefulness is larger than perceived ease of use 
indicates the urgency of the need for the rural businesses to improve their existing 
business performance by using the platform. However, the strong effect size of perceived 
ease of use indicates that the usefulness of the platform is not sufficient to ensure that 
rural businesses willingly use the platform. They also have a high concern about the 
usability of the platform. The easier to use the platform, the more likely they will actually 
use it. This behavioural phenomenon was also identified in previous studies concerning 
the adoption of IT innovation in rural areas, such as the intention to use e-commerce 
among rural entrepreneurs (Yusoff et al., 2021) and the intention to adopt e-marketing 
among SMEs in rural areas (Kanchanatanee et al., 2014). These studies suggested that this 
behavioural phenomenon occurred because rural business owners mostly have limited 
digital literacy and do not have previous experience using such technology. This 
argument is strongly relevant to our context. Since the provision of IT infrastructures and 
services in rural areas of West Java is still in an early stage, the dominant usage is not for 
business activities but primarily for communication and non-productive information 
retrieval.  

Finding 2: The perceived usefulness of the rural smartness platform is determined by technology 
characteristics and perceived ease of use. Organisational support, trust, and subjective norm are 
found to have no direct effect on perceived usefulness.  

This finding is based on H3, H4, H6, H8, and H11. It highlights the importance of 
technology characteristics and perceived ease of use as factors that determine rural 
businesses’ perception of whether using the platform is useful for them (or not). The 
statistically significant effect of technology characteristics suggests that when rural 
businesses feel the features provided by the platform increase their business performance, 
their perceptions about the usefulness of the platform also become more positive, which 
in turn, will increase the likelihood of use. On the other hand, the statistically significant 
effect of perceived ease of use implies that the usability of the platform can help them 
understand its usefulness. 

However, despite both technology characteristics and perceived ease of use being 
statistically significant in having an effect on perceived usefulness, their effect sizes are 
rather weak. These results could be due to the following reasons. First, not all planned 
services of the rural smartness platform have been rolled out to the users. The currently 
implemented platform features mainly focuses on the foundational aspect of the platform 
(i.e., the implementation of the SOA approach) and only facilitates the rural sales service 
(see section 5.2 of Chapter 5). The rest of the services, namely, the rural funding service, 
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the resource collaboration service, the rural promotion service, and the affiliate marketing 
services, are still in development. Thus, the rural businesses may still need to utilise the 
remaining services to fully comprehend to the usefulness of the platform. Second, rural 
businesses have been using the platform only for a short period of time. Therefore, they 
might need more time to interact with the platform to get a better sense of its usability. 

In addition, this finding reveals that the perception of users on the usefulness of the 
platform is not directly determined by organisational support, trust, and subjective norm. 
Instead, as will be further explained in the following finding, both variables eventually 
affect the platform’s perceived usefulness through their contribution toward improving 
the ease of using the platform.  

Finding 3: The perceived ease of use of the rural smartness platform is directly determined by trust 
and subjective norm. Technology characteristics and organisational support has no direct 
contribution to perceived ease of use. Furthermore, trust is found to be the strongest determinant 
of perceived ease of use and it is determined by both organisational support and subjective norm. 

This finding is based on H5, H7, H9, H10, H12, H13. Within this finding, the absence of 
significant relationship between technology characteristics and perceived ease of use 
suggests that the technical functionality of the platform by itself does not guarantee users 
to easily use to platform. Instead, the ease of using the platform is significantly determined 
by trust and subjective norm. In particular, trust found to be the strongest determinant 
with f2 value of 0.1640, compared with the subjective norm’s f2 value of 0.1116. It suggests 
that rural businesses will consider using the platform only when they believe the platform 
is trustworthy. According to Liébana-Cabanillas et al. (2017), this behavioural 
phenomenon is common, particularly at the early implementation stage, when the 
intended users are still not familiar with the use of the platform; thus, questioning its 
trustworthiness aspects (e.g., is it secure? is it safe? is it reliable?).  

The implementation stage of the rural smartness platform is indeed still at the early stage. 
As explained in section 5.2 of Chapter 5, the current implementation stage of the platform 
has only reached the deployment stage, mainly to facilitate online sales through multiple 
online marketplaces. Furthermore, most rural businesses have no prior experience selling 
their products online. Moreover, many of them are still familiarising themselves with the 
internet that was just recently implemented. Therefore, to start using the platform, they 
have to invest a substantial amount of effort in learning how to use it. Given this situation, 
they will likely start using the platform only when it is trustworthy because they want to 
ensure the learning curve is worth the effort.  
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However, despite a lower effect size, the impact of subjective norm on perceived ease of 
use is statistically significant. It indicates that business owners in rural areas will perceive 
the usefulness of the platform when using the platform is being viewed as having a good 
reputation, and their peers are already using it. Interestingly, subjective norm is also 
statistically significant to determine trust with higher effect size (f2 = 0.1533) in comparison 
to its effect size on perceived ease of use (f2 = 0.1116). This result implies that the more 
peers who use the platform, the more they feel that the platform is trustworthy. 

Finally, this finding highlights the important role of organisational support. While the 
contribution of organisational support to the ease of using the platform is indirect, as 
suggested by the absence of a significant relationship with perceived ease of use. 
Organisational support eventually improves the perception on the ease of using the 
platform through its strong effect size on trust with f2 value of 0.5200. This finding thus 
supports the argument that in order to that ensure the rural businesses are willing to use 
the platform, it is crucial to define and execute accurate strategies to improve the 
effectiveness of organisational support concerning the platform usage. 

6.6.2 Recommendation 

The above findings provide empirical justifications for the following recommendations. 
First, since technology characteristics were found to have a significant mediating effect on 
the intention to use the platform, it is highly recommended to continuously improve the 
functionality provided in the platform according to the actual needs of rural businesses. 

Second, the availability of complete features in the rural smartness platform does not 
guarantee that rural businesses are willing to use the platform. The rural businesses' 
perception of the ease of use of the platform was found to have a strong effect size on their 
intention to use it and affected their perception of its usefulness. Thus, it is important to 
design the operation of the platform to be as easy as possible and to carry out usability 
testing with rural businesses to ensure the use of the platform fits with their capability.  

Lastly, organisational support plays a crucial role in diffusing the use of the rural 
smartness platform. It was found to have a strong effect on building the trust of rural 
businesses toward using the platform. Therefore, as the indicators of organisational 
support suggest, the government should closely be involved in the diffusion activities of 
the platform to encourage its use, the training on the use of the platform should be 
sufficiently provided, and a dedicated team should be available to support the diffusion 
of the platform. Interestingly, the more rural businesses convinced to use the platform, 
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the more trustworthy it becomes, as indicated by the positive impact of subjective norm 
on trust. Therefore, it may create a reinforcing feedback loop toward using the platform. 

6.6.3 Systemic implications  

From a broader perspective, the adoption of the platform could be positioned as a pivotal 
point of economic activities. In order to examine this role, firstly, we set a question of how 
the use of the platform can impact the broader economic system rather than the localised 
rural economic activities. The wider economic impact of platform adoption can be seen in 
the immediate supply chain it interacts with. Increased usage of the platform could have 
a positive impact on the rural economic situation and promote production and logistic 
activities (Shiralkar et al., 2021; Evangelista & Hallikas, 2022). In addition to that, a much 
wider issue of climate change is also a pertinent factor to consider, especially when rural 
areas are more vulnerable to global warming impact (Gentle & Maraseni, 2012; Podder & 
Samanta, 2019). Economic activities could lead to environmental burdens such as waste 
and greenhouse gas (GHG) emissions. To explore the extent of platform usage, we take a 
supply chain perspective and model the interaction between platform adoption and 
supply chain sustainability and resilience (see Figure 6-3). 

In order to develop the model, variables relevant to the interplays between rural economy, 
supply chain resiliency and sustainability issues are determined by identifying drivers 
and outcomes variables of the issues provided by literature. At the same time, we explore 
linkages and the feedback loops among these variables, which could provide a deeper 
understanding of the impact of platform adoption in a broader context. 

 

Figure 6-3. Systemic implications of platform adoption 
The adoption of the platform could improve rural business access to wider market 
(Stockdale & Standing, 2004; Karine, 2021). Thus, this would increase demand and in turn, 
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this beneficial impact would influence more user to adopt the platform. On the other 
hand, in order to fulfil demand, production and logistics activities would increase 
accordingly. Both activities would improve rural welfare (Karine, 2021; Zhang et al., 2022). 
However, the increase of production and logistic activities would have negative 
environmental impacts namely consumption of energy and CO2 emitted from logistical 
activities (Fichter, 2002; Mangiaracina et al., 2015; Barbosa et al., 2021). This would hamper 
the increase of demand as government may take measures to tackle the rising CO2 and 
energy consumption.  

From the resiliency point of view, platform adoption would improve supply chain 
resiliency on four aspects. It would open the possibility to have multiple sourcing, 
multiple transport (distribution) channel, segregation of supplier, and setting up a safe 
inventory position (Stockdale & Standing, 2004). These aspects would then improve 
demand fulfilment, and in turn demand fulfilment would improve platform adoption. 

In that regards, future works on IT adoption in rural settings should take into account the 
long-term impacts (i.e., longitudinal study) on both the economic activities and the 
impacts that detrimental to the environmental. Only by considering these long-term 
impacts, it may serve as a sustainable development advocate for rural areas. 
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Chapter 7 Conclusion 

 

 

 

This chapter concludes this work. We start by revisiting the main goals of this research 
and discussing how the research questions are addressed in this dissertation. After this, 
we describe the contributions following from the achievement of each research goal. We 
also reflect back to the research activities carried out in this dissertation and propose a 
new research methodology that provides systematic steps to also cover the social 
implications of IS artefact design. Finally, we describe the limitations of our work and give 
some pointers to future research avenues. The chapter ends with a short analysis 
expressing our vision on rural smartness. 

7.1 Answers to research questions 

In Chapter 1, we have defined the main research objective which is to provide guidelines 
for improving the economic welfare of rural citizens through the diffusion of the rural 
smartness concept. Accordingly, we have formulated the main question for this research 
as follows: “How to improve the economic welfare of rural citizens through the diffusion of the 
rural smartness?”. 

We answer the main research question and therefore achieve the main research objective 
by pursuing three research goals: 1) to understand the social artefact of rural smartness 
(RG1), 2) to design reference architecture of the IT artefact of rural smartness (RG2), and 
3) to understand how should the reference architecture of the IT artefact of rural smartness 
be deployed in a real setting (RG3). Ultimately, these research goals are achieved by 
answering their corresponding research questions, as explained below. 

RQ1: How does the concept of rural smartness contributes to the improvement of rural citizens’ 
economic welfare? 
The central theme of this question is to achieve RG1, which is to understand the causal 
mechanisms that explains how the realisation of the rural smartness concept could 
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improve the economic welfare of rural citizens. To that end, first, we provide a ground 
definition of rural smartness, then we identify its implications and determinants, and 
finally formulate and test a theoretical model that depicts the causal mechanism. 

To define the concept of rural smartness, in section 2.4.1 of Chapter 2, we have identified 
four characteristics that are strongly relevant to form the concept. First, the connectivity 
between the stakeholders (i.e., citizens, business entities, government, private sector, and 
knowledge institution) that is enabled by the IT infrastructures and services, defined as 
connectedness. Second, the participation of stakeholders in the governmental programmes 
to improve the economic welfare of citizens in rural areas that is facilitated by the 
availability and usage of IT services, defined as participatory governance. Third, the creative 
and innovation capabilities of citizens that are empowered by IT, defined as digitally 
empowered citizens. Fourth, the strategic and implementation alignment of IT service 
provisioning in rural areas, defined as the coherence of IT service provision. 

The characteristics mentioned above are then used as the foundation for the formal 
definition of rural smartness that described in more detail at section 2.5.1 of Chapter 2: the 
situation in which the combination of investments in IT infrastructure and services, and human 
capital is effectively improving the economic welfare of citizens in rural areas through 
connectedness, participatory governance, and coherence of IT service provisioning. This 
definition provides us with a basis for identifying the implications and determinants of 
rural smartness. 

The implications and determinants of rural smartness are discussed in section 2.5.2 of 
Chapter 2. Based on our review to the extant literature, we have listed within that section 
the positive implications of realising rural smartness. These implications include the 
improvement on business productivity, efficiency and collaboration, the support for 
product or service creation, the support to foster entrepreneurship, the increase of market 
access for rural offerings, and in turn, the improvement of rural citizens’ economic 
welfare.  

As for the determinants of rural smartness, within the same section we have explained 
that we grouped the determinants into three categories: technological readiness, 
organisational readiness, and environmental readiness. Technological readiness covers 
the technology characteristics required as infrastructure for rural smartness, including: 
internet access, IT services suitability, IT device ownership, electric reliability, and IT 
strategic guidelines. Organisational readiness covers the required characteristics and 
capabilities of the organisation responsible for the rural smartness initiatives, including: 
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certainty of sustainable funding, IT capability, commitment to support, and collaboration. 
Finally, the environmental readiness covers the required characteristics of the involved 
stakeholders that surrounds the initiatives for rural smartness, including: the digital 
knowledge of rural citizens, willingness of rural citizens to utilise IT services, purchasing 
power of rural citizens, entrepreneurial capability of rural citizens, supportive regulations 
and policies, citizens involvement, and third-party involvement. 

Lastly, we have discussed the formulation and the empirical validation of the rural 
smartness theoretical model in Chapter 3. This model explains the interplay of the 
determinants of rural smartness and its subsequent implications for the economic welfare 
of people living in rural areas. It is formulated in the form of a composite-based structural 
equation model and empirically validated using data that is collected from a survey to a 
sample of respondents that understand the situation concerning IT utilisation in rural 
areas of West Java, Indonesia. Analysis of the collected data suggests that the realisation 
of rural smartness is determined by the interplay of organisational, environmental, and 
technological readiness, and has a strong positive impact on innovativeness which, in 
turn, improves the competitiveness of the rural business ecosystem. The more 
comprehensive discussions on the findings of this analysis can be found in section 3.6 of 
Chapter 3. 

RQ2: How should the IT artefact of rural smartness be designed? 
The main purpose of this question is to achieve RG2, which is to provide a reference 
architecture of the rural smartness platform that facilitates the emergence of the rural 
smartness business ecosystem. This ecosystem embodies the characteristics of rural 
smartness, which have been empirically validated when answering RQ1. Our findings 
suggest that they have a strong positive impact on improving the rural economic climate.  

We have described the design process of the reference architecture and presented its 
demonstration in Chapter 4. The proposed reference architecture is realising eight 
business services required to establish the rural smartness business ecosystem. These 
business services (explained in more detail in Table 4-3 of Chapter 4) are rural digitisation 
service, rural sales service, rural funding service, resource collaboration service, rural 
promotion service, third-party collaboration service, affiliate marketing service, and data 
analytics service.  

Furthermore, to provide a comprehensive guideline for realising the above business 
services, we have presented the reference architecture with the help of three viewpoints: 
the collaboration viewpoint (see section 4.3.1of Chapter 4), the application usage 
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viewpoint (see section 4.3.2 of Chapter 4), and the layered viewpoint (see section 4.3.3 of 
Chapter 4). As for the demonstration, in section 4.4 of Chapter 4, we show how the rural 
smartness platform is realising its business services using a set of prototype applications.   

RQ3: How effective is the IT artefact of rural smartness in improving the economic welfare of rural 
citizens?  
The answer to this question complements the answer of RQ2 in achieving RG2. It aims to 
evaluate the effectiveness of implementing the reference architecture of the rural 
smartness platform to improve the economic welfare of rural citizens. We have provided 
answers to this question by using two approaches. First, in section 5.1 of Chapter 5, we 
have presented the results of an evaluation based on the opinion of a panel of experts that 
have an extensive understanding of the situation concerning rural communities in West 
Java, Indonesia. These experts indicated that the proposed reference architecture is 
satisfying the requirements for establishing the rural smartness business ecosystem. 
Therefore, they suggest that the implementation of the reference architecture will improve 
the innovativeness and competitiveness of the rural business ecosystem, which are the 
strong determinants for improving rural citizens’ economic welfare. 

Second, in section 5.2.3 of Chapter 5, we have presented the results of an evaluation based 
on a survey with respondents from rural businesses in West Java that have already used 
the actual rural smartness platform. The survey assesses their perception of whether using 
the platform is more effective in improving the innovativeness and competitiveness of the 
business ecosystem in rural areas compared to their current situation (i.e., doing business 
without using the platform). Analysis of the data collected from this survey suggests that 
the business ecosystem in rural areas can be more innovative and competitive when the 
rural businesses are using the platform than relying on the current situation. 

RQ4: How should the design of the IT artefact of rural smartness be deployed in a real setting? 
The main objective of this question is to achieve RG3, in particular, to provide guidance 
on how to implement the proposed reference architecture of the rural smartness platform 
in a real setting. The answer to this question has been provided in section 5.2 of Chapter 
5, where we demonstrate the process of implementing the reference architecture of the 
rural smartness platform in West Java, Indonesia. We carried out a TAR for this 
implementation project by working closely with the ICT Agency of West Java provincial 
government, Indonesia, which took our proposed reference architecture as the baseline 
for the actual large-scale implementation of the actual platform in their region. 
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During the period of our study, we have implemented the rural smartness platform in 
West Java within the scope of the foundation phase, which confirms the general feasibility 
of the proposed reference architecture. It covers the facilitation of online sales for rural 
products with the SOA approach as the backbone of the proposed reference architecture. 
Furthermore, we have evaluated the perceived effectiveness of the implemented platform 
through a survey to rural businesses that have experience in using the platform. This 
survey suggests that the use of the platform is perceived to significantly improve the 
innovativeness and competitiveness of the rural business ecosystem compared to the 
existing situation.   

In addition, the use of TAR allowed us to extract, the contextual requirements as the 
guidelines to ensure a feasible implementation of the proposed reference architecture in a 
real setting. We have grouped the contextual requirements in three groups: technological, 
organisational, and environmental (see Table 5-5 in Chapter 5), as suggested by the TOE 
framework. In summary, these contextual requirements emphasise the important role of 
the regional government as the key organisational actor that determines the successful 
implementation of the proposed reference architecture. 

RQ5: How to ensure the rural smartness platform is being used by its intended users in rural 
areas? 
The answer of this question completes the deliverable for RG3. It is discussed in Chapter 
6, where we formulate and empirically validate a theoretical model that explores the 
determinants of intention to use the rural smartness platform. The formulated theoretical 
model extends TAM with several external variables (i.e., technology characteristics, 
organisational support, trust, and subjective norm) that we hypothesise positively 
contribute to the intention to use the platform. It was tested using a sample of rural 
businesses that have been registered in the rural smartness platform and participated in 
the workshop during the implementation project in West Java. 

The empirical validation of the model suggests that the completeness of the technical 
features of the platform determines the perceived usefulness of the platform, which in 
turn, motivates rural businesses to use the platform. However, the availability of the 
required features in the platform is not sufficient. Support from the government (as the 
organisation that drives the adoption) and the subjective norm toward using the platform 
are also found to be strong determinants. Both aspects significantly affect trust in the 
platform, which determines the willingness of rural businesses to use it. The complete 
discussions on these findings can be found in section 6.6 of Chapter 6. 
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7.2 Contributions 

In the following, we discuss the contributions of this research by revisiting its goals (RGs). 

7.2.1 The understanding of the social artefact of rural smartness 

The understanding of the social artefact of rural smartness corresponds with RG1. It aims 
to explain how the realisation of rural smartness could improve the economic welfare of 
rural citizens. This RG has two deliverables: 1) an SLR that elaborates the current 
knowledge on the characteristics, the determinants, and the implications of rural 
smartness (see Chapter 2), and 2) the empirically validated theoretical model that explains 
the interplay of these identified determinants and implications (see Chapter 3). 
Contributions of both deliverables are explained in the following paragraphs. 

The contribution of the SLR is twofold. First, it contributes to the identification of 
characteristics of rural smartness, which leads to its rigorous definition presented in 
section 2.5.1 of Chapter 2. This definition can be used as the basis for further studies in 
this field. Second, the SLR provides a comprehensive set of measures for the determinants 
and implications of rural smartness. These measures can be useful as the starting point for 
empirical research on this topic, including the theoretical model of rural smartness that 
we proposed and validated in Chapter 3. 

The empirically validated theoretical model of rural smartness provides some clear 
theoretical and practical contributions. From a theoretical perspective, the achievement of 
a good overall model fit suggests that the validated theoretical model can be used as a 
reference to study rural smartness. Academics can experiment with and refine the 
provided operationalisation of the theoretical model with samples coming from other 
rural areas involved in similar initiatives, such as the villages from the INVIL project in 
South Korea (Jung et al., 2014) or the Taobao villages in China (Lulu, 2019). Such 
experiments can enrich the understanding of the underlying mechanisms leading to rural 
smartness.  

Meanwhile, from a practical perspective, the validated theoretical model provides 
practical insights to improve rural economic climate through realising rural smartness. 
For example, the validated theoretical model suggests that to realise rural smartness, the 
government needs to ensure that the organisational requirements implied by the model 
are being fulfilled. These requirements cover the certainty of funding for initiatives 
focusing on rural smartness, the capability to manage the provisioning and operation of 
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IT services in rural areas, the commitment to support, and the ability to collaborate with 
the related stakeholders. Fulfilment of these requirements turns out to be the key enabler 
for technological and environmental readiness, which in turn will lead to the realisation 
of rural smartness. 

7.2.2 The design of IT artefact for rural smartness 

The design of the IT artefact of rural smartness is the deliverable of RG2. It is represented 
by the reference architecture of the rural smartness platform that we present in Chapter 
4. The proposed reference architecture visualises the architectural elements and their 
underlying relations across the business, application, and technology layers. Therefore, it 
provides comprehensive guidelines for practitioners for developing such a platform in a 
real setting. Furthermore, the proposed reference architecture is specified using the 
ArchiMate standard to ensure that practitioners have a clear understanding of it. 

From a theoretical standpoint, the reference architecture contributes to the body of 
knowledge regarding the formation and development of a DBE for rural communities, 
which is currently missing. We put forward the idea that the SOA approach incorporated 
in the reference architecture works as a mechanism to unlock the economic potential of 
the rural economy and stimulate the establishment of rural DBE. Moreover, the proposed 
reference architecture is grounded in design science and, at the same time, backed by 
empirical evidence validated by the behavioural science approach (see section 4.2 of 
Chapter 4). Thus, the approach used in developing the reference architecture can support 
future research that explore the link between design science and behavioural science in IS 
research. As suggested by De Leoz and Petter (2018), the combination of both scientific 
approaches is expected to increase the likelihood of successful realisation of the societal 
impacts of a design artefact. 

7.2.3 Diffusion of rural smartness in a real setting 

The diffusion of the IT artefact of rural smartness in a real setting corresponds with RG3. 
It concerns with implementing the proposed reference architecture of the rural smartness 
platform in a real-world situation and evaluating the intention to use the platform by its 
actual users. This RG has been achieved by carrying out the following research: 1) the TAR 
to implement the proposed reference architecture into an actual rural smartness platform 
in West Java province, Indonesia (section 5.2 of Chapter 5), and 2) the empirical study to 
analyse the determinants of the intention to use the rural smartness platform (see Chapter 
6). The contributions of both research are explained below.  
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The TAR provides practical guidelines to implement the proposed reference architecture 
in a real setting. Practitioners can use the described implementation approach as the 
starting point in implementing the proposed reference architecture in their context. 
Moreover, the contextual requirements extracted from the TAR provides guidelines for 
the practitioners to ensure a feasible implementation of the proposed reference 
architecture.  

Furthermore, rural businesses in West Java, the provincial government, and the 
collaborated service providers benefited from the actual rural smartness platform that 
resulted from the TAR. By using the platform, rural businesses could improve their access 
to the market and utilisation of resources, and help them form business collaborations. 
Moreover, the platform provides rural businesses benefits compared to selling their 
product through the individual channel (e.g., their own website or social media). The 
integrated control panel enable them to efficiently manage sales of products across 
multiple sales channels (including social media, such as Tiktok Shop) and have better 
inventory management through the synchronised stock across channels. In addition, the 
coherence aspect of the platform, which is manifested by the analytics module used by 
the government, enables rural businesses to get accurate support, such as the provision of 
training best suited to their needs and funding opportunity.  

From the perspective of the government, the platform helps them to provide the necessary 
digital business services since the fulfilment of those services is carried out by third-party 
service providers. On the other hand, the collaborated service providers no longer need 
to make a high investment to facilitate the access of rural businesses to their services. 
Instead, they just have to open their APIs to the platform. 

Finally, our empirical study on the determinants of rural smartness platform usage 
intentions also provides some theoretical and practical contributions. From a theoretical 
point of view, our proposed theoretical model enriches the knowledge concerning the use 
behaviour of an IT artefact in the rural context. It elaborates on the role of technology 
characteristics, organisational support, trust, and subjective norm, as the external 
variables of TAM. Meanwhile, from a practical point of view, the proposed theoretical 
model can be used as the starting point to define effective strategies to ensure that the 
rural smartness platform can be widely used by rural communities. 
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7.2.4 The research methodology 

In addition to the contributions to the field of rural smartness, this dissertation project has 
a novel contribution to the general area of DSR. As summarised in Figure 1-4 of Chapter 
1, the research methodology of this dissertation extends and improves an existing 
methodology in DSR with guidelines to systematically employ the empirical methods of 
behavioural science research (BSR) in order to incorporate the social aspects in the design 
process and validate its social effectiveness. As emphasised by De Leoz and Petter (2018), 
such an approach enable the resulting design artefact to have a greater potential to realise 
its intended societal impacts when it is implemented. However, the methodology in its 
current form is tailored for the context of our research. For the methodology to be used as 
a reference by other researchers, the level of generality of our methodology must be lifted. 
To this end, we reflect back to the research activities carried out in this dissertation, then 
come up with a general research methodology that captures the synergy between DSR 
and BSR for designing IS artefact: the IS design research methodology (ISDRM). 
Formulation of the proposed methodology is described in Appendix E.  

7.3 Limitations and future work 

While this dissertation presents several novel contributions to the field of rural smartness, 
there are several limitations that can be the starting point for future work. First, the SLR 
(see Chapter 2) mainly focused on analysing the content of the selected articles and only 
included a few descriptive statistical analyses based on bibliographic data. Therefore, to 
gain richer statistical insights, future research can improve our findings by performing 
metric-based methodology, such as, bibliometrics or scientometrics, to the selected 
articles. In addition, the SLR was part of the sequential steps of DSRM, where its results 
were used as the input for the design of the reference architecture of the rural smartness 
platform (see section 1.3 of Chapter 1). Therefore, the SLR results were limited to the 
extant literature available in July 2019. This implies that we may have missed some 
relevant articles that were published after the period of search. Thus, it is recommended 
for future research to add recent articles, particularly to elaborate on novel topics, such as 
the impact of rural smartness to environmental sustainability.  

Second, our validation for the rural smartness theoretical model (see Chapter 3), only used 
a sample from one region. Although the empirical results of the model validation are very 
likely to hold for other rural areas that have similar settings, having just one sample might 
be seen as a threat to the generalizability claim of our findings. Therefore, to strengthen 
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the generalisability, future research should test the theoretical model with samples chosen 
from different regions or countries, and especially those involved in similar initiatives, 
such as the villages from the Information Network Village (INVIL) project in South Korea 
(Jung et al., 2014) or the Taobao villages in China (Lulu, 2019). 

Second, our validation for both the rural smartness theoretical model (see Chapter 3) and 
the rural smartness reference architecture (see Chapter 4) were only used a sample from 
one region. Although the empirical results of the model validation are very likely to hold 
for other rural areas that have similar settings, having just one sample might be seen as a 
threat to the generalizability claim of our findings. Therefore, as diversity exists between 
rural areas in the world, future research can validate both the theoretical model and the 
reference architecture in different regions, especially those involved in similar initiatives, 
such as the Information Network Village (INVIL) project in South Korea (Jung et al., 2014), 
the Taobao villages in China (Lulu, 2019), and dRural project in European Union 
(drural.eu) . 

Third, our focus on the actual implementation of the proposed reference architecture 
within the scope of this dissertation project is to assess the feasibility and the perceived 
effectiveness of its novel approach. Implementing all rural smartness business services in 
the West Jawa setting was outside of the scope of this dissertation since it would require 
considerable financial, technical, and time resources. As a consequence, the current actual 
implementation only covers the essential rural smartness business services, namely, the 
rural digitisation services, the third-party collaboration service, the rural sales service, and 
the data analytic service. The remaining business services (i.e., the rural funding service, 
the resource collaboration service, the rural promotion service, and the affiliate marketing 
service) are subject to the on-going (commercial) implementation in West Java. 

Fourth, within the scope of this dissertation, it is not yet completely clear what will be the 
size of the economic benefits resulting from the actual implementation of the rural 
smartness platform. Although we have worked closely with the West Java provincial 
government in rolling out the implementation of the rural smartness platform in the 
region, the actual economic benefit is not yet measurable since the current implementation 
program has just reached the deployment phase (see section 5.2 of Chapter 5). Therefore, 
the future work should focus on performing a longitudinal study to measure the actual 
economic benefit resulting from the adoption and actual use of the rural smartness 
platform.  
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Fifth, our study on the usage intention of the rural smartness platform explores the 
interplay of the external variables of TAM that could contribute to the intention of the 
intended users to use the platform. It does not include the definitions of detailed strategies 
based on the results of the empirical validation of the model. This gap thus leaves room 
for future work on the translation of the validated theoretical model into executable 
strategies to improve the usage intention of the rural smartness platform. Future work 
could employ decision-making techniques, such as the analytical hierarchy process, to 
achieve this. 

Finally, although improvement of the economic climate in rural areas is desirable, if it is 
not properly managed, it can increase the risk of environmental degradation to the rural 
landscape (Leong et al., 2016). Thus, we believe that future work should also consider the 
inclusion of environmental sustainability as a part of the rural smartness concept. Some 
examples in this regard are: 1) to improve the architectural specification of the rural 
smartness platform with support for circular economy, and 2) to adopt the system 
thinking approach (e.g., system dynamics) to understand how to balance rural economic 
development and environmental sustainability. 

7.4 Final remarks 

The concept of rural smartness proposed in this dissertation could be widely adopted by 
researchers, practitioners, policymakers, and IT developers to improve the economic 
welfare of rural citizens, particularly in the developing countries. We argue that by being 
empowered with innovative technology solutions, rural citizens can unlock the economic 
potential in rural areas; thus, they can have a better livelihood without the need of moving 
to the cities, which, in turn, will reduce the rate of the problematic rural-urban migration. 
We end this thesis with a famous quote by the governor of West Java: “tinggal di desa, rejeki 
kota, bisnis mendunia”, which translates as: “living in the village, with a city income, and a 
global business”. This is why empowering villages is improving the world. 

Visit ruralsmartness.org for further information on research initiatives about rural 
smartness.  
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Appendix A Case Study: West Java, Indonesia 

We have chosen West Java, Indonesia (geographical location shown in Figure A-1), as the 
object of case study in this dissertation. This region is selected since it has a strong 
relevance as explained in the following. 

a. Representative sampling 

West Java is the most populated province in Indonesia, with more than 48 million people 
inhabiting 27 cities and more than 5000 villages (BPS, 2018). Although rural areas in this 
region are much larger compared to the urban areas, in recent years most of its rural 
inhabitants have been migrating in a high tempo to urban areas. Currently, more than 
70% of the region’s population is living in urban areas (Statista, 2019). 

 
Figure A-1 Geographical location of West Java province in Indonesia (highlighted in 

red) 
The urbanisation that takes place in the region is mainly triggered by the wide economic 
gap between urban and rural areas. This can be seen by the higher poverty rate in rural 
areas with 10.25% compared to 6.47% in urban areas (West Java Provincial Government, 
2018). Although this urbanisation phenomenon contributes to an overall higher economic 
growth than the national average (5.58%, compared to 5.17%) (BPS, 2018), it made the 
urban areas extremely dense, and led to various problems (e.g., traffic congestion, 
unemployment, scarcity of housing, and pollution). At the same time, rural areas lost their 
productive work force, leading to stagnation in the rural economy. 
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b. Timing 

The provincial government of West Java is very receptive to adopting IT innovation to 
narrow the urban-rural economic gap. In this regard, they have been initiating the 
diffusion of rural smartness by introducing the West Java Digital Village programme.  

In more detail, as provided by the report from the West Java Digital Service (2020), there 
are three layers representing the key initiatives in the West Java Digital Village Program: 
basic internet infrastructure (layer 1), digital literacy (layer 2), and digital services (layer 
3). For layer 1, the government has been implementing basic internet infrastructure in 
rural areas and providing IT devices for the rural communities. As of March 2020, 4,541 
out of 5,342 villages (85%) have been equipped with internet access. For layer 2, the 
government have been conducting initiatives to improve the digital literacy of people 
living in rural areas. For example, by collaborating with several technology companies, 
universities and volunteers to provide training on digital-related subjects in various 
villages across the region. For layer 3, in collaboration with the third-party service 
providers, the government have been implementing several digital village themes to 
improve the economic climate in rural areas. These digital village themes are the 
following:  
1. Digital commerce: through collaboration with online marketplace providers, rural 

businesses are facilitated to sell their products online. As of March 2020, this digital 
village theme has been implemented in 25 villages. 

2. Digital fishery: through collaboration with an IoT-based fishery service provider, rural 
fishery farming businesses are facilitated with automatic feeding machines to 
improve their productivity. As of March 2020, this digital village theme has been 
implemented in one village and planned to be replicated to another six villages across 
the province.  

3. Digital agriculture: through collaboration with an IoT-based agriculture service 
provider, rural agriculture businesses are facilitated with IoT devices to optimize 
their yields. As of March 2020, this digital village theme has been implemented in 
three villages. 

4. Multimedia: through collaboration with a digital multimedia service provider, rural 
citizens are trained in digital-content-making skills, enabling them to have the 
necessary ability for the creative economy. As of March 2020, this digital village 
theme has been initiated in the form of training to representatives from 20 villages. 
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Appendix B SLR References 

Table B-1 lists the selected articles that we obtained from an SLR discussed in Chapter 2.  

Table B-1. Reference ID 

ID Reference Relevance 
P01 Giridhar Kamath et al. (2019) SQ1.1 
P02 Firmansyah et al. (2019) SQ1.1 
P03 Javidroozi et al. (2019) SQ1.1 
P04 Okrepilov et al. (2019) SQ1.1 
P05 Ramachandran et al. (2019) SQ1.1 
P06 Yu et al. (2019) SQ1.1, SQ2.1 
P07 Borsekova et al. (2018) SQ1.1 
P08 Cohen et al. (2018), SQ1.1 
P09 Indrawati et al. (2018) SQ1.1 
P10 Komarevtseva (2018) SQ1.1 
P11 Qu (2018) SQ1.1 
P12 Rothe et al. (2018), SQ1.1 
P13 Cowan et al. (2017) SQ1.1 
P14 Du Plessis and Marnewick (2017) SQ1.1 
P15 Han (2017) SQ1.1 
P16 Serrano-Santoyo and Rojas-Mendizabal (2017) SQ1.1 
P17 Shi et al. (2017) SQ1.1 
P18 Stankovic et al. (2017) SQ1.1 
P19 Tanda et al. (2017), SQ1.1 
P20 Yeh (2017) SQ1.1 
P21 Arroub et al. (2016) SQ1.1 
P22 Ianuale et al. (2016) SQ1.1 
P23 Joshi et al. (2016) SQ1.1 
P24 Li et al. (2016) SQ1.1 
P25 Makushkin et al. (2016) SQ1.1 
P26 Rui (2016) SQ1.1 
P27 Tahir and Malek (2016) SQ1.1 
P28 Lavcak and Hudec (2015), SQ1.1 
P29 Richter et al. (2015), SQ1.1 
P30 Neirotti et al. (2014), SQ1.1 
P31 Albino et al. (2013), SQ1.1 
P32 Bakici et al. (2013) SQ1.1 
P33 Mulligan and Olsson (2013), SQ1.1 
P34 Caragliu and Del Bo (2012) SQ1.1 
P35 Philip and Williams (2019) SQ1.2 
P36 Soulard and Lardon (2019) SQ1.2 
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Table B-1. (continued) 

ID Reference Relevance 
P37 Willis (2019) SQ1.2 
P38 Doerr et al. (2018) SQ1.2 
P39 Hosseini et al. (2018) SQ1.2 
P40 Mtingwi et al. (2018) SQ1.2 
P41 Jange and Chittaranjan (2018) SQ1.2 
P42 Kaposzta et al. (2018) SQ1.2 
P43 Manda and Backhouse (2018) SQ1.2 
P44 Matern et al. (2018) SQ1.2 
P45 Nedungadi et al. (2018) SQ1.2 
P46 Gyeltshen and Osathanunkul (2018) SQ1.2 
P47 Ray (2018) SQ1.2 
P48 Aldoiu and Tapus (2018) SQ1.2 
P49 Singh and Rahman (2018) SQ1.2 
P50 Das and Misra (2017) SQ1.2 
P51 Roberts et al. (2017) SQ1.2 
P52 Wongkhamdi et al. (2017) SQ1.2 
P53 Wihlborg and Engstrom (2017) SQ1.2 
P54 Yu (2017) SQ1.2 
P55 Bertot (2016), SQ1.2 
P56 Pham et al. (2016) SQ1.2 
P57 Correa and Pavez (2016) SQ1.2 
P58 Freeman et al. (2016) SQ1.2 
P59 Katara (2016) SQ1.2 
P60 Limaye et al. (2016) SQ1.2 
P61 Nojozi et al. (2016) SQ1.2 
P62 Jara et al. (2015) SQ1.2 
P63 Freeman and Park (2015) SQ1.2 
P64 Chatterjee and Kar (2015) SQ1.2 
P65 Real et al. (2014) SQ1.2 
P66 Das et al. (2013) SQ1.2 
P67 Devkar et al. (2013) SQ1.2 
P68 Figueiredo et al. (2012) SQ1.2 
P69 Gore et al. (2012) SQ1.2 
P70 Henriques  and Kock (2012) SQ1.2 
P71 Sumbwanyambe et al. (2011) SQ1.2 
P72 Drozhzhin et al. (2019) SQ2.1 
P73 Gil et al. (2019) SQ2.1 
P74 Sanchez-Corcuera et al. (2019) SQ2.1 
P75 Anindra et al. (2018) SQ2.1 
P76 Barns (2018) SQ2.1 
P77 Bolivar (2018) SQ2.1 
P78 Chamoso et al. (2018) SQ2.1 
P79 Gutierrez et al. (2018) SQ2.1 
P80 Ishii and Yamanaka (2018) SQ2.1 
P81 Koshizuka et al. (2018) SQ2.1 
P82 Lv et al. (2018) SQ2.1 
P83 Mahesa (2018) SQ2.1 
P84 Muñoz and Rodríguez Bolívar (2018) SQ2.1 
P85 Stone et al. (2018) SQ2.1 
P86 Vieira and Alvaro (2018) SQ2.1 
P87 Wang et al. (2018) SQ2.1 
P88 Schieferdecker et al. (2017) SQ2.1 
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Table B-1. (continued) 

ID Reference Relevance 
P89 Khan et al. (2017) SQ2.1 
P90 Leminen et al. (2017) SQ2.1 
P91 Li and Li (2017)  SQ2.1 
P92 Abu-Matar and Davies (2017) SQ2.1 
P93 Pereira et al. (2017) SQ2.1 
P94 Soomro et al. (2017) SQ2.1 
P95 Usurelu and Pop (2017) SQ2.1 
P96 Yamakami (2017) SQ2.1 
P97 Abu-Matar (2016) SQ2.1 
P98 Anttiroiko (2016) SQ2.1 
P99 Bakerally et al. (2016) SQ2.1 

P100 Coelho and Lopes (2016) SQ2.1 
P101 Ojasalo and Kauppinen (2016) SQ2.1 
P102 Recupero et al. (2016) SQ2.1 
P103 Liu et al. (2016) SQ2.1 
P104 Soto et al. (2016) SQ2.1 
P105 Sakamura et al. (2015) SQ2.1 
P106 Lopez et al. (2015) SQ2.1 
P107 Yonezawa et al. (2015) SQ2.1 
P108 Anttiroiko et al. (2014) SQ2.1 
P109 Clohessy et al. (2014) SQ2.1 
P110 Delaney and Pettit (2014) SQ2.1 
P111 Li and Wang (2014) SQ2.1 
P112 Piro et al. (2014) SQ2.1 
P113 Balena et al. (2013) SQ2.1 
P114 Benouaret et al. (2013) SQ2.1 
P115 Walravens (2013) SQ2.1 
P116 Walravens and Ballon (2013) SQ2.1 
P117 Kuk and Janssen (2011) SQ2.1 
P118 Maheshwari et al. (2011) SQ2.1 
P119 Walravens (2011) SQ2.1 
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Appendix C Survey Instrument of Chapter 3 

This appendix provides the survey instrument we used for the data collection to validate 
the theoretical model of rural smartness discussed in Chapter 3. Table C-1 lists all the 
statements of the final version of the questionnaire, whereas Table C-2 presents the 
statements of the initial version of the questionnaire and its revisions based on the pilot 
test.  

Table C-1. Final questionnaire statements 

Code Indicator Definition Statement 
Technological readiness (TR) 
TR1 Internet access  Level of internet access 

in the rural area. 
Proper internet access already 
established in the rural areas 

TR2 Information 
technology services 
suitability 

Level of IT service 
suitability with the 
situation and needs in 
the rural area. 

The provided IT services is 
suitable for the needs and 
situation in the rural areas 

TR3 Digital devices 
ownership 
penetration 

Penetration level of 
devices owned by rural 
citizens to access the IT 
service. 

The citizens in rural areas already 
have digital devices to access the 
provided IT services 

TR4 Electric reliability Level of electric 
reliability in the rural 
area. 

Electricity in the rural areas is 
reliable to access the provided IT 
services 

TR5 Adequacy of IT 
strategic guidelines 

The level of adequacy of 
strategic guidelines for 
the provision of IT 
services in the rural 
area. 

1. Programs from the 
provincial government in 
the provision of IT services 
in rural areas have been 
defined. 

2. Programs from the 
provincial government to 
inform citizens about the 
utilization of IT services in 
rural areas have been 
defined. 

Organizational readiness (OR) 
OR1 Certainty of 

sustainable funding 
Level of certainty of 
sustainable funding for 
the provision of IT 
infrastructure and 
services in rural areas 

The provincial government has a 
strong funding commitment for 
the provision of IT infrastructure 
and service in rural areas 

OR2 IT capability Level of capability of the 
government in 
managing IT services 
provision in rural areas 

The provincial government is 
competent in managing the IT 
services provision in rural areas. 
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Table C-1. (continued) 

Code Indicator Definition Statement 
OR3 Commitment to 

support 
Level of commitment of 
the government in 
supporting the 
utilisation of IT services 
in rural areas 

1. The provincial government 
has a strong commitment to 
supporting the utilization of 
IT services in rural areas. 

2. The village government has 
a strong commitment to 
supporting the utilization of 
IT services in rural areas. 

OR4 Collaboration Level of collaboration of 
the government in the 
initiatives toward rural 
smartness 

1. The provincial government 
is able to collaborate with 
the citizens to facilitate the 
usage of IT services 

2. The provincial government 
is able to collaborate with 
the other government 
institutions to facilitate the 
provisioning of IT services in 
rural areas 

3. The provincial government 
is able to collaborate with 
third parties (e.g., 
companies, startups, 
educational institutions, 
financial institutions, and 
media) to facilitate the 
provisioning of IT services in 
rural areas 

Environmental readiness (ER) 
ER1 Digital knowledge of 

rural citizens 
Level of digital 
knowledge of rural 
citizens 

Citizens in rural areas are capable 
of using the provided IT services 

ER2 Willingness of rural 
citizens to utilise 
technology in their 
economic activities 

Willingness level of 
rural citizens to utilize 
IT services in their 
economic activities 

Rural citizens are willing to utilise 
IT services for their economic 
activities 

ER3 Purchasing power of 
rural citizens for IT 
services 

Level of purchasing 
power of rural citizens 
for IT services 

Rural citizens have sufficient 
financial means to utilise the 
provided IT services. 

ER4 Entrepreneurial 
capability of rural 
citizens 

Level of the 
entrepreneurial 
capability of rural 
citizens 

The rural citizens have good 
entrepreneurial capabilities 

ER5 Supportive 
regulations and 
policies 

Level of supported 
regulations and policies 
for the utilization of IT 
services in the rural 
economic activities 

The existing regulatory 
framework and policies 
encourage the utilization of IT 
services for business activities of 
citizens in rural areas 

ER6 Citizens involvement  Level of involvement of 
rural citizens in the 
provision of IT services 
and related policy 

The rural citizens are involved in 
the development of the IT 
services that are intended to be 
used for their activities 
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Table C-1. (continued) 

Code Indicator Definition Statement 
ER7 Third-parties 

involvement 
Level of third-parties 
involvement for the IT 
services provision in 
rural areas 

The third parties (e.g., companies, 
start-ups, educational institutions, 
financial institutions, and media) 
are involved to a large extent in 
the provisioning of IT services in 
rural areas 

Rural smartness (RS) 
RS1 Connectedness Level of connectedness 

between stakeholders in 
rural areas that enabled 
by IT infrastructures 
and services 

Stakeholders in the rural areas are 
able to exchange information 
effectively through the usage of 
IT services 

RS2 Participatory 
Governance  

Level of stakeholders' 
participation in the 
initiatives to improve 
the welfare of citizens in 
rural areas, that is 
enabled by availability 
and usage of IT services 

1. Rural citizens are able to 
participate effectively in the 
initiatives to improve their 
welfare due to the 
availability and usage of IT 
services 

2. Third parties are able to 
participate effectively in the 
initiatives to improve the 
welfare of citizens in rural 
areas due to the availability 
and usage of IT services 

RS3 Digitally empowered 
citizens 

Level of citizens creative 
and innovation ability 
empowered by IT 
services 

1. Citizens in rural areas able 
to access broader positive 
information through IT 
services 

2. Citizens in rural areas have 
better abilities in creating 
products/services that bring 
economic benefit by using IT 
services 

RS4 Coherence of IT 
services provision 

Level of strategy and 
implementation 
alignment of the 
provision of IT services 
in rural areas 

There is a clear strategy from the 
provincial government in the 
provision of IT services in rural 
areas 

Innovativeness (IN) 
IN1 Improved business 

collaboration 
Level of increase in 
innovation through 
collaboration between 
stakeholders in the rural 
business ecosystem that 
is empowered by IT 
services 

The provided IT services 
effectively facilitate innovation 
through collaboration between 
stakeholders in the rural business 
ecosystem 

IN2 New value creation Level of increase in the 
creation of new 
products or services 
empowered by IT 
services  

The provided IT services make 
possible the creation of new 
products or services 
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Table C-1. (continued) 

Code Indicator Definition Statement 
IN3 Increase in 

entrepreneurship 
Level of increase in the 
creation of the new 
business entity 
empowered by IT 
services 

The provided IT services 
contribute to the growth of the 
number and variety of new 
business entities. 

Competitiveness (CO) 
CO1 Increased market 

access 
Level of increase in 
access by business 
entities in rural areas to 
a broader market 
through the utilization 
of IT services 

The provided IT services 
effectively increase the access for 
business entities to a broader 
market 

CO2 Improved business 
productivity 

Level of increase in 
products/services that 
are produced/delivered 
by business entities in 
rural areas through the 
utilization of IT services 

The provided IT services 
contribute to the growth of the 
volume of the products/services 
delivered by business entities in 
rural areas 
 

CO3 Improved business 
efficiency  

Level of improvement 
in the efficiency of 
resources utilized by 
business entities in rural 
areas in providing their 
products/services 

The provided IT services 
improve the utilization, sharing, 
and distribution of resources by 
business entities in rural areas 

Perceived economic welfare benefits (PEW) 
PEW1 Perceived income 

increase 
Level of increase in the 
income of citizens in 
rural areas through the 
utilization of IT services 

IT services enable citizens in 
rural areas to increase their 
income 

PEW2 Perceived increase in 
the employment rate 

Level of increase in the 
number of people being 
employed by business 
entities in rural areas 

IT services lead to an increase of 
employment in rural areas 

 

Table C-2. Initial questionnaire statements and its revision based on pilot test 

Code Indicator Statement Statement’s revision 
TR1 Internet access  Proper internet access already 

established in the rural areas 
N/A 

TR2 Information 
technology 
services suitability 

The provided IT services is 
suitable for the needs and 
situation in the rural areas 

N/A 

TR3 Digital devices 
ownership 
penetration 

The citizens in rural areas 
already have digital devices to 
access the provided IT services 

N/A 

TR4 Electric reliability Electricity in the rural areas is 
reliable to access the provided 
IT services 

N/A 
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Table C-2. (continued) 

Code Indicator Statement Statement’s revision 
TR5 Adequacy of IT 

strategic 
guidelines 

• IT provisioning 
strategies in rural areas 
have been defined. 

• Programs to inform 
citizens about the 
utilization of IT services 
in rural areas have been 
defined 

• Programs from the 
provincial government in 
the provision of IT 
services in rural areas 
have been defined. 

• Programs from the 
provincial government to 
inform citizens about the 
utilization of IT services 
in rural areas have been 
defined. 

OR1 Certainty of 
sustainable 
funding 

Funding for the provision of IT 
infrastructure and service in 
rural areas has been secured 

The provincial government has 
a strong funding commitment 
for the provision of IT 
infrastructure and service in 
rural areas 

OR2 IT capability The provincial government is 
competent in managing the IT 
services provision in rural 
areas. 

N/A 

OR3 Commitment to 
support 

• The provincial government 
has a strong commitment 
to supporting the 
utilization of IT services in 
rural areas. 

• The provincial 
government has a strong 
commitment to 
supporting the utilization 
of IT services in rural 
areas. 

• The village government 
has a strong commitment 
to supporting the 
utilization of IT services 
in rural areas. 

OR4 Collaboration • The provincial government 
is able to collaborate with 
the citizens to facilitate the 
usage of IT services 

• The provincial government 
is able to collaborate with 
third parties (e.g., 
companies, startups, 
educational institutions, 
financial institutions, and 
media) to facilitate the 
provisioning of IT services 
in rural areas 

• The provincial 
government is able to 
collaborate with the 
citizens to facilitate the 
usage of IT services 

• The provincial 
government is able to 
collaborate with the other 
government institutions 
to facilitate the 
provisioning of IT 
services in rural areas 

• The provincial 
government is able to 
collaborate with third 
parties (e.g., companies, 
startups, educational 
institutions, financial 
institutions, and media) 
to facilitate the 
provisioning of IT 
services in rural areas 
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Table C-2. (continued) 

Code Indicator Statement Statement’s revision 
ER1 Digital knowledge 

of rural citizens 
Citizens in rural areas are 
capable of using the provided 
IT services 

N/A 

ER2 Willingness of 
rural citizens to 
utilise technology 
in their economic 
activities 

Rural citizens are willing to 
utilise IT services for their 
economic activities 

N/A 

ER3 Purchasing power 
of rural citizens 
for IT services 

Rural citizens have sufficient 
financial means to utilise the 
provided IT services. 

N/A 

ER4 Entrepreneurial 
capability of rural 
citizens 

The rural citizens have good 
entrepreneurial capabilities 

N/A 

ER5 Supportive 
regulations and 
policies 

The existing regulatory 
framework and policies 
encourage the utilisation of IT 
services for business activities 
of citizens in rural areas 

N/A 

ER6 Citizens 
involvement  

The rural citizens are involved 
in the development of the IT 
services that are intended to be 
used for their activities 

N/A 

ER7 Third-parties 
involvement 

The third parties (e.g., 
companies, start-ups, 
educational institutions, 
financial institutions, and 
media) are involved to a large 
extent in the provisioning of IT 
services in rural areas 

N/A 

RS1 Connectedness Stakeholders in the rural areas 
are able to exchange 
information effectively through 
the usage of IT services 

N/A 

RS2 Participatory 
governance 

• Rural citizens are able to 
participate effectively in 
the initiatives to improve 
their welfare due to the 
availability and usage of IT 
services 

• Third parties are able to 
participate effectively in 
the initiatives to improve 
the welfare of citizens in 
rural areas due to the 
availability and usage of IT 
services 

N/A 
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Table C-2. (continued) 

Code Indicator Statement Statement’s revision 
RS3 Digitally 

empowered 
citizens 

• Citizens in rural areas are 
empowered through IT 
services 

• Through the use of IT 
services, citizens in rural 
areas have better abilities 
in creating 
products/services that 
bring economic benefit 

• Citizens in rural areas able 
to access broader positive 
information through IT 
services 

• Citizens in rural areas 
have better abilities in 
creating products/services 
that bring economic 
benefit by using IT 
services 
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Appendix D The ArchiMate modelling language 

The ArchiMate modelling language is used to visualise all of the architectural aspects 
discussed in this dissertation. ArchiMate provides an integrated approach that describes 
and visualises architectural concepts from different architecture domains and their 
underlying relations and dependencies (The Open Group, 2019). The full framework of 
ArchiMate (The ArchiMate full framework (Lankhorst et al., 2017)) consists of six types of 
concepts (strategy concepts, business layer, application layer, technology layer, physical 
concepts, and implementation and migration concepts), three aspects (passive structure, 
behaviour, and active structure) and an extension of the motivation concepts which are 
summarised in ArchiMate provides specific notation for each of the concepts and for the 
relationships. The notations for business, application, technology, and physical concepts 
are presented in ArchiMate notations for business, application, technology, and physical 
concepts (Lankhorst et al., 2017). The notations for strategy, motivation, and 
implementation and migration concepts are depicted in ArchiMate notations for strategy, 
motivation, and implementation and migration concepts (Lankhorst et al., 2017). Finally, 
the notations for the relationships are shown in ArchiMate notations for the relationships 
(Lankhorst et al., 2017). 

Table D-1  ArchiMate provides specific notation for each of the concepts and for the 
relationships. The notations for business, application, technology, and physical concepts 
are presented in ArchiMate notations for business, application, technology, and physical 
concepts (Lankhorst et al., 2017). The notations for strategy, motivation, and 
implementation and migration concepts are depicted in ArchiMate notations for strategy, 
motivation, and implementation and migration concepts (Lankhorst et al., 2017). Finally, 
the notations for the relationships are shown in ArchiMate notations for the relationships 
(Lankhorst et al., 2017). 

Table D-1 Description of the ArchiMate full framework (The Open Group, 2019). For the 
full description of the language, we refer to the ArchiMate 3.1 specification provided by 
The Open Group (2019). 
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Figure D-1. The ArchiMate full framework (Lankhorst et al., 2017) 

ArchiMate provides specific notation for each of the concepts and for the relationships. 
The notations for business, application, technology, and physical concepts are presented 
in ArchiMate notations for business, application, technology, and physical concepts 
(Lankhorst et al., 2017). The notations for strategy, motivation, and implementation and 
migration concepts are depicted in ArchiMate notations for strategy, motivation, and 
implementation and migration concepts (Lankhorst et al., 2017). Finally, the notations for 
the relationships are shown in ArchiMate notations for the relationships (Lankhorst et al., 
2017). 

Table D-1 Description of the ArchiMate full framework (The Open Group, 2019) 

ArchiMate full framework Description 
Strategy concepts Concepts that are typically used to model the strategic direction 

and choices of an enterprise. 
Business layer Consist of concepts that are used to model the operational 

organisation of an enterprise in a technology-independent 
manner. 

Application layer  Consist of concepts that are typically used to model the 
Application Architecture that describes the structure, behaviour, 
and interaction of the applications of the enterprise. 

Technology layer Consist of concepts that are typically used to model the 
Technology Architecture of the enterprise, describing the 
structure and behaviour of the technology infrastructure of the 
enterprise. 

Physical concepts Concepts that are used to model the physical world. 
Implementation and 
migration concepts 

Concepts that are used to support the implementation and 
migration of architectures.  
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Table D-1. (continued) 

ArchiMate full framework Description 
Active structure  Concepts that represent the subjects that can perform behaviour. 
Behaviour Concepts that represent the dynamic aspects of the enterprise. 
Passive structure Concepts that represent an element on which behaviour is 

performed. 

 

Figure D-2. ArchiMate notations for business, application, technology, and physical 
concepts (Lankhorst et al., 2017) 
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Figure D-3. ArchiMate notations for strategy, motivation, and implementation and 
migration concepts (Lankhorst et al., 2017)  

 

Figure D-4. ArchiMate notations for the relationships (Lankhorst et al., 2017) 
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Appendix E Information Systems Design 
Research Methodology 

In Chapter 1, we have highlighted that the design of an IS artefact is not only concerned 
with the technical aspect, but also the social aspect (see Figure 1-2). Therefore, both aspects 
should be included in synergistic manner in the design of an IS artefact to effectively 
realise its goal (De Leoz & Petter, 2018; Chatterjee et al., 2021). To that end, the design of 
an IS artefact has to involves the two complementary but distinct research paradigms: 
DSR and BSR (Hevner et al., 2004). The DSR is a research paradigm aimed at solving 
problems through the creation of an artefact which must be built and then evaluated 
(Hevner & Chatterjee, 2010). On the other hand, the BSR aims to develop and justify 
theories that explain or predict organisational and human phenomena surrounding the 
analysis, design, implementation, and use of the design artefact (Hevner et al., 2004). It 
starts with formulation of hypotheses, data collection, and analysis to prove or disprove 
the hypotheses (Hevner & Chatterjee, 2010). 

Hevner and Chatterjee (2010) synthesised that there are two complementary relations 
between DSR and BSR: “truth” and “utility” (see Figure E-1). The “truth” relation, which 
is represented by the arrow pointing from BSR to DSR, concern with the rigor aspect, 
namely, the extent to which the design artefact is built on a valid knowledge base that 
could explain or predict phenomena related to social aspects need to be embedded in the 
design artefact (Hevner et al., 2004; De Leoz & Petter, 2018). On the other hand, the 
“utility” relation, which is represented by the opposite arrow, addresses the relevant 
aspect, that is, the extent to which the design artefact can be utilised to effectively solves 
the identified problems (Hevner et al., 2004; Hevner & Chatterjee, 2010). 
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Figure E-1. Complementary relations between DSR and BSR. Adapted from Hevner and 
Chatterjee (2010) 

To operationalises the above DSR-BSR relations for designing an IS artefact to capture the 
synergy between its technical and social artefacts, we carry out several steps. First, we 
synthesise common phases of the extant methodologies of DSR to ensure our proposed 
methodology includes all of the necessary steps in designing an IS artefact. Subsequently, 
we identify the role of BSR in the identified phases of DSR. Then, based on the research 
activities carried out in this dissertation, we provide practical guidelines to carry out the 
identified design steps that capture the synergy between DSR and BSR.  

Common phases in the methodologies of design science research  
To ensure our proposed methodology captures the required steps in designing an IS 
artefact, we selected several well-accepted methodologies in DSR in order to extract their 
common process. Our selection of the methodologies relies on the study of Hevner and 
Chatterjee (2010) and Wieringa (2014), since both have comprehensively summarised the 
extant methodologies of DSR. The selected methodologies, namely the system 
development research model (Nunamaker Jr et al., 1990), the general design cycle 
(Vaishnavi & Kuechler, 2004; Vaishnavi, 2007), the design science research methodology 
(DSRM) (Peffers et al., 2007), and the engineering cycle (Wieringa, 2014). Our synthesis to 
the selected DSR methodologies results in a common process of DSR consisting of three 
phases: problem identification, design artefact development, and design artefact 
validation and evaluation (see Table E-1).  
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Table E-1. Common phases of methodologies in DS research 

Common 
phase of 
DSR 

System 
development 
research process  
(Nunamaker Jr 
et al., 1990) 

The general 
design cycle 
(Vaishnavi & 
Kuechler, 2004; 
Vaishnavi, 2007) 

DSRM (Peffers 
et al., 2007) 

The engineering 
cycle (Wieringa, 
2014) 

Problem 
identification 

Construct a 
conceptual 
framework 

Awareness of 
problem 

Problem 
identification 
and motivation 

Problem 
investigation 

Design 
artefact 
development 

Develop a 
system 
architecture, 
analyse and 
design the 
system, build the 
system 

Suggestion, 
development 

Define objectives 
of a solution, 
design and 
development 

Treatment design 

Design 
artefact 
validation 
and 
evaluation 

Observe and 
evaluate the 
system 

Evaluation Demonstration, 
evaluation 

Treatment 
validation, 
implementation, 
and evaluation 

The initial phase agreed by the selected DSR methodologies is problem identification. It 
is concerned with investigating the research problem and elaborating on the value of 
addressing it. This initial stage applies to all methodologies, albeit their different 
emphasis. The system development research process (Nunamaker Jr et al., 1990) 
highlights the importance of stating meaningful research questions to be discussed in the 
context of an appropriate conceptual framework. The general design cycle (Vaishnavi & 
Kuechler, 2004; Vaishnavi, 2007) emphasises the awareness of an interesting research 
problem that may come from various sources, including new developments in the 
industry or novel problems in a particular scientific discipline. DSRM (Peffers et al., 2007) 
asserts that the initial phase should focus on defining a specific research problem and 
justify the value of a solution to motivate the researcher, which is also stressed by the 
engineering cycle (Wieringa, 2014). 

After the problem is well understood, the next phase is to develop a design artefact aimed 
at addressing the problem. The system development research process (Nunamaker Jr et 
al., 1990) divides this phase into three research activities: 1) development of system 
architecture as the roadmap for the system (as the design artefact) building process, 2) 
analysis of the system’s requirements which are translated into the design specifications 
of the system, and 3) build the system to demonstrate the feasibility and usability of its 
design. The general design cycle (Vaishnavi & Kuechler, 2004; Vaishnavi, 2007) suggests 
breaking this phase into two research activities: 1) suggestion, which is a preliminary 
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solution where the researcher offers a tentative design based on existing knowledge or 
theory, and 2) development, in which the researcher further develop the preliminary 
solution to produce an actual design artefact. In a similar fashion, DSRM (Peffers et al., 
2007) also divides this phase in two activities: 1) definition of the objectives of a solution 
aimed at addressing the identified problem based on the knowledge of what is possible 
and feasible, and 2) design and development a design artefact, which includes 
determining the artefact’s requirements and creating the actual artefact. Lastly, the 
engineering cycle (Wieringa, 2014) acknowledges this phase as the treatment design stage 
where the researcher designs, not only an artefact, but also its desired interaction with the 
problem context intended to address the problem.   

The final phase of the DSR methodologies is to validate and evaluate the design artefact. 
It aims to prove that the proposed design artefact works and to evaluate its effectiveness 
in addressing the identified problem. The system development research process 
(Nunamaker Jr et al., 1990) suggests that once the system (as the design artefact) is built, 
the researcher can test its performance and usability and observes its impacts on 
individuals, groups, or organisations. The general design cycle (Vaishnavi & Kuechler, 
2004; Vaishnavi, 2007) points out that once constructed, the design artefact is evaluated 
based on the criteria that are implicitly or explicitly defined in the initial phase. DSRM 
(Peffers et al., 2007) divides this phase into two activities: demonstration of the use of the 
instantiated design artefact and evaluation of the effectiveness of the design artefact in 
addressing the problem. Finally, the engineering cycle (Wieringa, 2014) includes three 
activities in this phase: 1) validation to investigate the effects of a prototype of a design 
artefact in the problem context before its actual implementation, 2) actual implementation 
of the design artefact in the real-world setting, and 3) evaluation of the effectiveness of the 
design artefact in addressing the problem in the real-world setting.  

The role of behavioural science research in the methodologies of design 
science research 

The DSR methodologies indicate that BSR plays important roles, particularly in the design 
artefact development phase and in the design artefact validation and evaluation phase. 
Table E-2, which summarises the role of BSR in the design artefact development phase, 
suggests that the role of BSR in the design artefact development phase reflects the truth 
relation between BSR and DSR. During that phase, BSR is needed to provide a theory that 
could justify the accuracy of the envisioned properties of the design artefact as the solution 
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to address the problem and predict their impacts on its social structure (e.g., individuals, 
organisations, or societies). 

Table E-2. Role of BSR in the design artefact development phase: truth relationship 

DSR methodology DSR activity Role of BSR 
System development 
research process  
(Nunamaker Jr et al., 
1990) 

Develop a system 
architecture 

To validate assumptions concerning 
the research domain and technical 
environment for determining the 
requirements of the system. 

The general design cycle 
(Vaishnavi & Kuechler, 
2004; Vaishnavi, 2007) 

Suggestion To gain existing knowledge or theory 
as the foundation to develop the 
specification of the design artefact as 
the solution to address the problem. 

DSRM (Peffers et al., 
2007)  

Design and development To produce a theory as the foundation 
in developing a design artefact and to 
assess potential societal impacts that 
may occur once the design artefact is 
implemented. 

The engineering cycle 
(Wieringa, 2014) 

Treatment design To predict the contribution of design 
artefact’s requirements to the 
stakeholder goal in the problem 
context. 

On the other hand, as summarised in Table E-3, the role of BSR in the design artefact 
validation and evaluation phase corresponds with the utility relation between DSR and 
BSR. In this phase, BSR is required to empirically evaluate whether or not the instantiation 
of the design artefact realises its intended impacts in the context of the problem. Even 
further, Nunamaker Jr et al. (1990) and Vaishnavi (2007) suggest that metrics for the 
evaluation should be derived from the theory that underlies the specification of the design 
artefact and its intended impacts defined in the earlier phase. When the evaluation results 
deviate from the intended impacts, the researcher can iterate back to the second phase to 
improve the effectiveness of the design artefact 

Table E-3. Role of BSR in the design artefact validation and evaluation phase: the utility 
relationship 

DSR methodology DSR activity Role of BSR 
System development 
research process  
(Nunamaker Jr et al., 
1990) 

Observe and evaluate the 
system 

To assess the impacts of the design 
artefact on individual, groups, or 
organisations using metrics derived 
from the conceptual framework 
(theory) defined at the earlier stage. 

The general design cycle 
(Vaishnavi & Kuechler, 
2004; Vaishnavi, 2007) 

Evaluation To empirically evaluate the design 
artefact according to the criteria that 
are implicitly or explicitly defined in 
the suggestion step. 
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Table E-3. (continued) 

DSR methodology DSR activity Role of BSR 
DSRM (Peffers et al., 
2007)  

Evaluation To provide empirical evidence that 
measure how well a design artefact 
supports a solution to the problem. 

The engineering cycle 
(Wieringa, 2014) 

Treatment validation To assess the effects of the design 
artefacts in its context.  

According to De Leoz and Petter (2018) the BSR activities that serve the truth and utility 
relation correspond with ex-ante evaluation and ex-post evaluation, respectively. The ex-
ante evaluation, which evaluates the design specification of an IT artefact prior to its 
development, concerns with the use of BSR to empirically validates whether the 
envisioned properties of the IT artefact have a high likelihood of realising the intended 
social impacts. On the other hand, the ex-post evaluation, which evaluates the 
effectiveness of an IT artefact after its development, deals with the use of BSR to 
empirically evaluates the realisation of the intended social impacts of the developed IT 
artefact. The above synergy between DSR and BSR is summarised in Figure E-2. 

 

Figure E-2. Synergy between DSR and BSR in designing an IS artefact 
 

The guideline for the information systems design research methodology 
Learned from the research activities carried out in this dissertation, we operationalise the 
synergy between DSR and BSR in designing an IS artefact into ISDRM (see Figure E-3). It 
is consisting of eleven sequential steps that will be explained in the following. 
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Figure E-3. Information system design research methodology 
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Step 1: Understand the problem 
Understand both technical and social aspects of the problem. 

As introduced earlier an IS artefact, is a system that comprises of the synergy between 
technical and social artefacts. Therefore, to enable that synergy, it is important at the initial 
stage in designing an IS artefact to understand the problem from both technical and social 
aspects (De Leoz & Petter, 2018; Chatterjee et al., 2021). This means that researchers not 
only should consider the technology and information needs but also the characteristics of 
the social structure (e.g., individuals, groups, or communities) impacted by the problem. 
Such a holistic understanding will help researchers formulate a conceptual solution that 
is effective to address the identified problem in the receiving social structure (i.e., 
individuals, groups, or communities where the solution will be applied) (De Leoz & 
Petter, 2018). Chapter 1 provides an example for this step.  

Step 2: Formulate conceptual solution  
Define the characteristics of the IT artefact and its intended social impacts 

Once the problem is well understood from both the technical and social perspectives, the 
researcher needs to identify the intended social impacts the future solution to the problem 
must have. Subsequently, a specification of the characteristics this solution that eventually 
will materialise in the form of a new IT artefact must be produced. The assumption here 
is that the new IT artefact must eventually lead to the realisation of the intended social 
impacts (De Leoz & Petter, 2018). Resources required for this activity include domain 
knowledge and  knowledge of the state of the art concerning the possible and feasible 
solutions (Peffers et al., 2007). Chapter 2 illustrates how this step is carried out. 

Step 3: Hypothesise the intended societal impacts of the IT artefact 
Formulate hypotheses on the intended social impacts of the IT artefact in the form a social artefact 
expressed as a composite-based structural equation model (theoretical model) 

Prior to developing a design artefact, it is essential to have justificatory knowledge, i.e., 
an underlying knowledge that can justify the link between the envisioned design artefact 
and its goals (Walls et al., 1992; Gregor & Jones, 2007). The purpose is to provide a 
rationale of why a design artefact is specified as it is and why it could realise its intended 
impacts (Gregor & Jones, 2007). For the context of IS, the justificatory knowledge that is 
required is the one that could empirically validate the assumption that the characteristics 



 

 
194 

to be embedded in the IT artefact are good predictors of the intended social impacts (De 
Leoz & Petter, 2018).  

One approach that we put forward to obtain such justificatory knowledge is to carry out 
an ex-ante evaluation using composite-based SEM (Henseler, 2020). This is due to the 
capability of the composite-based SEM to empirically validates the behaviour of design 
artefacts in its social structure. As elaborated in section 3.1 of Chapter 3, composite-based 
SEM model the behaviour by expressing it using composite constructs (emergent variable) 
and common factor construct (latent variable) (Henseler, 2017b, 2020). 

The interplay between emergent and latent variables is depicted in a composite structural 
equation model (henceforth referred to as theoretical model). While the model could be 
formulated in different ways, the formulation of theoretical model used in this 
methodology is the one that explains the impacts of an emergent variable on a set of latent 
variables. In such a model, an emergent variable (represented by a hexagon) acts as an 
exogenous variable (i.e., a variable that explains other variables in the model) and the 
latent variables (represented by oval shapes) act as endogenous variables (i.e., variables 
that are being explained in the model) (Hair Jr et al., 2017).  

This step starts the ex-ante evaluation by formulating a set of hypotheses in the form of a 
theoretical model that explain the intended social impacts of the IT artefact. The 
characteristics of the IT artefact are formed as an emergent variable, whereas the intended 
social impacts are modelled as a set of latent variables. The formulation of the rural 
smartness theoretical model in section 3.3 of Chapter 3 provide an example of this step.  

Step 4: Test the hypotheses (of step 3) 
Empirically test the hypotheses in the theoretical model with a sample from the receiving social 
structures 

This step is concerned with the empirical validation of the theoretical model using data 
collected through a survey to respondents from the receiving social structure. The 
collected data are analysed by means of the composite-based SEM with partial least 
square (PLS) techniques as the estimator (Henseler, 2020). The researcher can follow 
guidelines provided by Benitez et al. (2020) to carry out this data analysis process.  

The data analysis aims to evaluate the goodness of model fit (GoF) and analyse the path 
of each hypothesis in the theoretical model. The GoF evaluates whether the hypotheses 
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included in the theoretical model portray the actual phenomena in the real world (Benitez 
et al., 2020). On the other hand, the path analysis assesses whether each hypothesis in the 
model is statistically significant and has an adequate effect size. The significant path 
coefficients with adequate effect sizes of the hypotheses in the theoretical model suggest 
that the realisation of the characteristics to be embedded in the IT artefact would lead to 
the achievement of the intended social impacts. If the hypotheses are not empirically 
supported, the researcher could go back to activity #2 to re-define the characteristics of 
the IT artefact and its intended social impacts, then carry out another round of ex-ante 
evaluation. An example for this step is given in section 3.5 of Chapter 3.  

Step 5: Develop motivation model (truth relation) 
Translating the validated theoretical model into design requirements 

This step bridges the empirically validated theoretical model and the architectural design 
of IS artefact. It aims at deriving design requirements for the IS artefact from the validated 
theoretical model using some conceptual modelling language. This requirement view 
reflects the truth relation between BSR and DSR, which justify that fulfilment of the 
identified design requirements will realise the intended social impacts. 

For this specific step we choose to use the enterprise architecture modelling language 
ArchiMate (The Open Group, 2019) to create a motivation model that depicts how 
observed variables in the theoretical model can be mapped one-to-one to design 
requirements for the IS artefact. This choice is motivated by ArchiMate’s ability to capture 
the constructs and the relationships presented in the theoretical model and seamlessly 
translate them into architecture elements. Section 4.2.1 of Chapter 4 provides a meta-
model that maps elements of theoretical model into ArchiMate’s notations and guides 
how the mapped elements could be translated into design requirements. 

Step 6: Develop architectural specification of the IS artefact 
Develop architectural specification of the IS artefact that fulfils the identified requirements 

This step starts the technical development of the architectural specification of the IS 
artefact by specifying its architecture. It maps the design requirements identified in the 
previous step into business, application and technology components of the IS artefact 
based on best practices (Nakagawa et al., 2011; Lankhorst et al., 2017). This architectural 
specification can be specified by means of modelling languages for software development, 
such as ArchiMate (The Open Group, 2019), UML (Object Management Group, 2017), or 
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BPMN (Object Management Group, 2014). However, since the motivation model created 
in Step 5, which provides the design requirements, is specified in ArchiMate, it is logical 
to use ArchiMate for the architectural specification as well. This ensures a coherent and 
standardised modelling approach for relating the architectural description of the IT 
artefact to its intended social impacts prescribed in the motivation model. Section 4.3 of 
Chapter 4 serves an example for this step. 

Step 7: Create expository instantiation of the IS artefact architecture 
Instantiate the architectural specification into an actual software system 

In this step the architectural specification is used to create a viable artefact in the form of 
an actual software system, such as prototype (Nunamaker Jr et al., 1990). It is a realistic 
physical instantiation through implementation of the architectural specification from Step 
6, that demonstrates how the system works (Gregor & Jones, 2007). Furthermore, it serves 
as a means to evaluate whether the design requirements of the IS artefact has been fulfilled 
and whether the intended social impacts can be achieved (Peffers et al., 2007; De Leoz & 
Petter, 2018). For the context of this dissertation, instantiation in the form of prototype is 
presented in section 4.4 of Chapter 4, and instantiation in the form of production version 
is discussed in section 5.2.2 of Chapter 5. 

Step 8: Define evaluation metrics (utility relation) 
Use the indicators from the dependent variables in the theoretical model as a basis for the ex-post 
evaluation 

The subsequent stage after the instantiation of the actual software system is to evaluate 
whether its use leads to the realisation of the intended social impacts (Peffers et al., 2007; 
De Leoz & Petter, 2018). In that regard, to measure how well the software system realises 
the intended social impacts, a set of relevant metrics are required (Peffers et al., 2007). 
Since the intended social impacts are captured as the dependent variables in the 
theoretical model, the aforementioned evaluation metrics can be defined based on the 
indicators of these dependent variables. As an example, for the context of this dissertation, 
we use evaluation metrics that are taken from the indicators of innovativeness and 
competitiveness as the dependent variable of rural smartness (see in Table 5-2 and Table 
5-3 of Chapter 5).  
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Step 9: Hypothesise the actual social impacts the instantiated software 
system 
Hypothesise whether usage of the instantiated software system has led to the intended social 
impacts 

This activity is concerned with defining hypotheses as testable propositions about on the 
implications the use of the instantiated software system has on its social context after 
deployment. The main goal here is to demonstrate that the implementation of the software 
system leads to  an improvement compared to the situation before the implementation 
(Babbie, 2001; De Leoz & Petter, 2018). Example of this step is presented in: 1) section 5.1 
of Chapter 5 where we hypothesise that the realisation of the proposed reference 
architecture will improve the rural business ecosystem, and 2) section 5.2.3 of Chapter 5 
where we hypothesise that the use of the rural smartness platform has a better impact on 
the performance of the rural business environment. 

Step 10: Test the hypotheses (of step 9) 
Empirically test the hypotheses using a sample from the receiving social structures 

The formulated evaluation hypotheses can be tested using a qualitative or quantitative 
approach using data collected from the receiving social structure. In the qualitative 
approach, the hypotheses are tested using qualitative research data (e.g., interviews, focus 
group discussions and observations) to determine whether the reality of the scenario 
described in each hypothesis will likely be realised (Chigbu, 2019). The common methods 
to assess the hypotheses with the qualitative approach include content analysis and data 
coding (Whitley Jr & Kite, 2013; Chigbu, 2019). 

On the other hand, the quantitative approach tests the hypotheses based on numerical 
information obtained through surveys, experiments, or observations (Whitley Jr & Kite, 
2013). It uses statistical hypothesis testing methods to determine whether the hypotheses 
are empirically supported (Wieringa, 2014). These statistical methods can be univariate 
(when the researcher is interested in evaluating outcome variables individually) or 
multivariate (when the researcher is interested in evaluating multiple outcome variables 
simultaneously). The common univariate methods include t-tests of means, analysis of 
variance (ANOVA), analysis of covariance, and linear regression. Whereas common 
multivariate methods include multivariate analysis of variance (MANOVA), multiple 
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regression analysis, and structural equation modelling (SEM) (Whitley Jr & Kite, 2013; 
Zumbo, 2014). 

Evaluation by means of expert opinion discussed in section 5.1 of Chapter 5 provides an 
example for the qualitative evaluation approach. Whereas, the application of MANOVA 
in a survey discussed in section 5.2.3 of Chapter 5 give an example for the quantitative 
evaluation approach.  

Step 11: Analyse and communicate 
Analyse the hypotheses testing results and subsequently communicate them 

Based on the ex-post evaluation results (activity 10), the researcher can analyse how well 
the instantiated software system meets the original requirements and realises the intended 
social impacts. Discussion in section 5.1 of Chapter 5 and section 5.2.3 of Chapter 5 provide 
examples on how the analysis of the hypotheses testing results were carried out. At this 
stage, the researcher may conclude and identify lessons learned for the research process 
or carry out another iteration of design research (Peffers et al., 2007) for the purpose of 
improving the current design. The researcher may choose to iterate back to step 7 to re-
instantiate the software system (e.g., develop a production version of the system), to step 
6 to improve the architectural specification of the IS artefact, or to step 2 to redefine the 
characteristics embedded in the IT artefact and carry out another round of ex-ante 
evaluation. 

Although design research of the IS artefact is rarely fully complete in one iteration, the 
knowledge gained from the research process needs to be disseminated to the scientific 
community or practising professionals (Peffers et al., 2007; De Leoz & Petter, 2018). In 
particular, the differences between the actual and the intended social impacts of the 
instantiated software system are valuable to be disseminated. That knowledge enables IS 
researchers to understand the behaviour of the receiving social structure when being 
introduced to the software system, which provides direction for better design (De Leoz & 
Petter, 2018). 
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Appendix F Demographical Data of Survey in 
Chapter 3 

This appendix provides demographical data of survey presented in Chapter 3.  

Table F-1. Type of respondents 

Type of respondents Frequency 
Village agents 80 
Village's neighbourhood heads 151 

Total 231 
 

 

Table F-2. Education background of respondents 

Type of respondents Frequency 
Master degree 10 
Bachelor degree 100 
High school graduate 63 
Less than high school 58 

Total  231 

 
 

Table F-3. Gender of respondents 

Type of respondents Frequency 
Male 208 
Female 23 

Total 231 
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Table F-4. Regency of respondents 

Regency Frequency 
Kab. Bandung 25 
Kab. Bandung Barat 11 
Kab. Banjar 1 
Kab. Bekasi 7 
Kab. Bogor 19 
Kab. Ciamis 7 
Kab. Cianjur 14 
Kab. Cirebon 4 
Kab. Depok 3 
Kab. Garut 35 
Kab. Indramayu 5 
Kab. Karawang 2 
Kab. Kuningan 12 
Kab. Majalengka 9 
Kab. Pangandaran 16 
Kab. Subang 10 
Kab. Sukabumi 16 
Kab. Sumedang 13 
Kab. Tasikmalaya 22 

Total 231 
 



 

 
201 

Appendix G Demographical Data of Survey in 
Chapter 6 

This appendix provides demographical data of survey presented in Chapter 6.  

Table G-1. Type of business of respondents 

Type of respondents Frequency 
Village owned enterprise (BUMDES) 65 
Village joint business (Kelompok usaha Bersama) 1 
Micro business 5 
Others 2 

Total  73 

Table G-2. Regency of respondents 

Regency Frequency 

Kab. Bandung 2 

Kab. Bandung Barat 3 

Kab. Bekasi  1 

Kab. Bogor 1 

Kab. Ciamis 13 

Kab. Cianjur 2 

Kab. Cirebon 1 

Kab. Depok 1 

Kab. Garut 6 

Kab. Indramayu 3 

Kab. Bogor 2 

Kab. Bekasi  1 

Kab. Kuningan 4 

Kab. Majalengka 8 

Kab. Pangandaran 1 

Kab. Purwakarta 3 

Kab. Subang 2 

Kab. Sukabumi 8 

Kab. Sumedang 7 

Kab. Tasikmalaya 4 

Total 73 
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Journal articles 
Mukti, I. Y., Firdausy, D. R., Aldea, A., & Iacob, M. E. (2022). Architecting rural smartness: 
A collaborative platform design for rural digital business ecosystem. The Electronic Journal 
of Information Systems in Developing Countries. https://doi.org/10.1002/isd2.12236  

Mukti, I. Y., Henseler, J., Aldea, A., Govindaraju, R., & Iacob, M. E. (2022). Rural 
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Summary 

Rural inhabitants, particularly in developing countries, are characterised by having a low 
income. Thus, to gain a better livelihood, most of them migrate to urban areas where 
economic activities are agglomerated. On one side, this rural-urban migration fuels 
economic activities in the urban area. However, on the other side, the unmanageable pace 
of rural-urban migration has negative consequences for the migrants themselves and for 
both urban and rural areas. The migrants typically end up in low-wage jobs because a 
large proportion of them lack the skills necessary for well-paid jobs in the cities. Therefore, 
instead of having a better livelihood, they are trapped in the vicious cycle of poverty. 
Urban areas, as their critical infrastructures are overwhelmed by the increasing demand, 
get numerous problems, such as traffic congestion, energy crisis, slum areas, and 
pollution. Rural areas, on the other hand, lack the talent needed to fuel their economic 
engine since much of the population at a productive age is pulled to the cities, which, in 
turn, makes alleviation of rural poverty more difficult.   

Given the above negative consequences of rural-urban migration, the rural economic 
climate needs to be improved. The promising approach, as suggested by the literature, is 
by making rural areas smarter through the intensification of the use of novel information 
technology (IT). This dissertation elaborates on this approach by defining, designing, and 
implementing rural smartness as reflected in its research goals. 

The first research goal (RG1) is to understand the social artefact of rural smartness. The 
purpose is to portray the causal mechanism that explains how the realisation of rural 
smartness leads to economic welfare improvement for rural citizens. Within this goal, we 
carried out a systematic literature review (SLR) to elaborate on the current knowledge of 
the characteristics, the determinants, and the implications of rural smartness. The results 
from this SLR provide us with a grounded knowledge to define the concept of rural 
smartness. Subsequently, we formulated a theoretical model that depicts the interplay 
between the determinants of rural smartness and its implications on the economic welfare 
of rural citizens. This model has been tested using data from a sample of respondents from 
rural areas of West Java, Indonesia. The results suggested that rural smartness is 
determined by the interplay of organisational, environmental, and technological 
readiness, and has a strong positive impact on innovativeness which, in turn, improves 
the competitiveness of the rural business ecosystem.  
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The second research goal (RG2) is to design a reference architecture of the IT artefact of 
rural smartness. The aim is to provide an architectural guideline to develop a digital 
service platform aimed at improving the rural economic climate, which we refer to as the 
rural smartness platform. We put forward the idea that the platform works as an efficient 
mechanism to stimulate the establishment of a digital business ecosystem (DBE) tailored 
to unlock the potential of the rural economy. The reference architecture of the platform 
was grounded on the understanding of the social artefact of rural smartness resulting 
from the first research goal and was formally described with the ArchiMate modelling 
language. Subsequently, the effectiveness of instantiating the proposed reference 
architecture has been evaluated by means of expert opinion and a survey to the users of 
the instantiated platform. The results from both evaluation methods suggested that 
instantiation of the architecture was perceived to improve the innovativeness and 
competitiveness of the business ecosystem in rural areas. 

The final research goal (RG3) is to understand how should the reference architecture of 
rural smartness platform be deployed in a real setting. To achieve this goal, we carried 
out a technical action research to help the ICT Agency of West Java province, Indonesia, 
implement the proposed reference architecture. We explained how the implementation 
project was carried out and described the contextual requirements that must be satisfied 
to ensure a feasible implementation of the proposed reference. Moreover, to make sure 
that rural businesses are willing to use the platform as part of their daily activities, we 
explained the usage intention by means of a survey among the platform’s early adopters 
in West Java.  

We consider that the main contribution of this dissertation is providing guidelines to 
understand the social artefact of rural smartness, to design an architecture of an IT artefact 
of rural smartness, and to implement the IT artefact in a real setting. The proposed 
theoretical model (resulting from RG1) can serve as a kernel theory for improving rural 
citizens' economic welfare. The proposed reference architecture (resulting from RG2) 
contributes to the body of knowledge regarding the formation and development of a DBE 
for rural communities. Meanwhile, our implementation approach in West Java (resulting 
from RG3) can be used by practitioners as the starting point in implementing the proposed 
reference architecture in their context. Finally, in addition to the contributions to the field 
of rural smartness, this dissertation has a novel contribution to the general area of design 
science research. Based on the research activities that we have carried out, we came up 
with a general design science research methodology that systematically incorporates the 
empirical methods of behavioural science research in designing an IS artefact. 
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Samenvatting 

Plattelandsbewoners, met name in ontwikkelingslanden, worden gekenmerkt door een 
laag inkomen. Om beter in hun levensonderhoud te kunnen voorzien, migreren de 
meesten van hen naar stedelijke gebieden waar economische activiteiten zijn gegroepeerd. 
Enerzijds stimuleert deze migratie van het platteland naar de stad de economische 
activiteiten in het stedelijk gebied, anderzijds heeft het onbeheersbare tempo van de 
migratie van het platteland naar de stad negatieve gevolgen voor de migranten zelf en 
voor zowel de stedelijke als de plattelandsgebieden. De migranten komen meestal terecht 
in laagbetaalde banen omdat een groot deel van hen niet over de nodige vaardigheden 
beschikt voor goedbetaalde banen in de steden. In plaats van beter in hun 
levensonderhoud te voorzien, zitten zij dus gevangen in de vicieuze cirkel van armoede. 
Stedelijke gebieden krijgen door de toenemende vraag te maken met tal van problemen, 
zoals verkeersopstoppingen, een energiecrisis, sloppenwijken en vervuiling. 
Plattelandsgebieden daarentegen missen het talent dat nodig is om hun economische 
motor te voeden, aangezien een groot deel van de bevolking op productieve leeftijd naar 
de steden wordt getrokken, wat op zijn beurt de vermindering van armoede op het 
platteland bemoeilijkt.   

Gezien de bovengenoemde negatieve gevolgen van de migratie van het platteland naar 
de stad moet het economische klimaat op het platteland worden verbeterd. De 
veelbelovende aanpak, zoals gesuggereerd in de literatuur, is het slimmer maken van het 
platteland door intensiever gebruik van nieuwe informatietechnologie (IT). In dit 
proefschrift wordt deze aanpak uitgewerkt door het definiëren, ontwerpen en 
implementeren van rural smartness zoals weergegeven in de onderzoeksdoelen. 

Het eerste onderzoeksdoel (RG1) is het begrijpen van het sociale artefact van rurale 
slimheid. Het doel is het causale mechanisme in beeld te brengen dat verklaart hoe de 
verwezenlijking van rural smartness leidt tot een verbetering van de economische welvaart 
van de plattelandsbevolking. Binnen dit doel hebben we een systematisch 
literatuuronderzoek (SLR) uitgevoerd om de huidige kennis over de kenmerken, de 
determinanten en de implicaties van rurale slimheid uit te werken. De resultaten van deze 
SLR leverde ons een gefundeerde kennis op om het concept van landelijke slimheid te 
definiëren en een kader te ontwikkelen om de determinanten en implicaties van rurale 
slimheid te begrijpen. Vervolgens formuleren wij een theoretisch model dat de 



 

 
206 

wisselwerking weergeeft tussen de determinanten van rural smartness en de gevolgen 
daarvan voor de economische welvaart van plattelandsbewoners. Dit model is getest aan 
de hand van gegevens van een steekproef van respondenten uit plattelandsgebieden van 
West-Java, Indonesië. De resultaten suggereren dat rurale slimheid wordt bepaald door 
het samenspel van organisatorische, omgevings- en technologische gereedheid, en een 
sterk positief effect heeft op het innovatievermogen, dat op zijn beurt het 
concurrentievermogen van het ecosysteem van plattelandsbedrijven verbetert.  

Het tweede onderzoeksdoel (RG2) is het ontwerpen van een referentiearchitectuur van 
het IT artefact van rural smartness. Het doel is een architectuurrichtlijn te bieden voor de 
ontwikkeling van een digitaal dienstenplatform gericht op de verbetering van het 
economisch klimaat op het platteland, dat wij het platform voor landelijke slimheid 
noemen. Wij verwachten dat een dergelijke platform een efficiënt mechanisme kan bieden 
die de ontwikkeling van een digitaal bedrijfsecosysyeem (DBE) bevordert in zoverre dat 
het potentieel van de plattelandseconomie beter benut kan worden. De 
referentiearchitectuur van het platform is gebaseerd op het begrip van het sociale artefact 
van rurale slimheid dat voortvloeit uit het eerste onderzoeksdoel en is formeel beschreven 
met de modelleertaal ArchiMate. Vervolgens is de doeltreffendheid van de implementatie 
van de voorgestelde referentiearchitectuur geëvalueerd aan de hand van de mening van 
expert interviews en een enquête onder de gebruikers van het geïnstalleerde platform. Uit 
de resultaten van beide evaluatiemethoden blijkt dat de implementatie van de 
architectuur het innovatie- en concurrentievermogen van het bedrijfsecosysteem in 
plattelandsgebieden verbetert. 

Het laatste onderzoeksdoel (RG3) is te begrijpen hoe de referentiearchitectuur van het 
rural smartness platform in een reële omgeving moet worden ingezet. Om dit doel te 
bereiken, voerden we technisch actieonderzoek uit om het ICT-agentschap van de 
provincie West-Java, Indonesië, te helpen bij de implementatie van de voorgestelde 
referentiearchitectuur. Wij legden uit hoe het implementatieproject werd uitgevoerd en 
beschreven de contextuele vereisten waaraan moet worden voldaan om een haalbare 
implementatie van de voorgestelde referentie te waarborgen. Om er zeker van te zijn dat 
bedrijven op het platteland bereid zijn het platform te gebruiken als onderdeel van hun 
dagelijkse activiteiten, hebben wij bovendien de gebruiksintentie toegelicht door middel 
van een enquête onder de early adopters van het platform in West-Java. 

Wij menen dat de belangrijkste bijdrage van dit proefschrift bestaat uit het geven van 
richtlijnen om het sociale artefact van rural smartness te begrijpen, om een architectuur van 
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een IT artefact van rural smartness te ontwerpen, en om het IT artefact in een reële setting 
te implementeren. Het voorgestelde theoretische model (dat voortvloeit uit RG1) kan 
dienen als kerntheorie voor de verbetering van het economisch welzijn van 
plattelandsburgers. De voorgestelde referentiearchitectuur (resulterend uit RG2) draagt 
bij aan de body of knowledge betreffende de vorming en ontwikkeling van een DBE voor 
plattelandsgemeenschappen. Intussen kan onze aanpak van de implementatie in West-
Java (resulterend uit RG3) door praktijkmensen worden gebruikt als uitgangspunt voor 
de implementatie van de voorgestelde referentiearchitectuur in hun context. Ten slotte 
heeft dit proefschriftproject, naast de bijdragen aan het gebied van rurale slimheid, een 
nieuwe bijdrage aan het algemene gebied van ontwerpwetenschappelijk onderzoek. Op 
basis van de onderzoeksactiviteiten die we hebben uitgevoerd, hebben we een algemene 
design science onderzoeksmethodologie bedacht die systematisch de empirische 
methoden van gedragswetenschappelijk onderzoek incorporeert in het ontwerpen van 
een IS artefact. 
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