
Technology in Society 75 (2023) 102373

Available online 23 September 2023
0160-791X/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Contextualizing the rural in digital studies: A computational literature 
review of rural-digital relations 

Qian Zhang a,*, Natasha A. Webster a,b, Shengnan Han c, Workneh Yilma Ayele c 

a Department of Human Geography, Stockholm University, SE-10 691 Stockholm, Sweden 
b School of Humanities, Education and Social Sciences, Örebro University, SE-70 182 Örebro, Sweden 
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A B S T R A C T   

Digital technologies are changing how and where we live, work and socialize. Rural areas are distinctive spaces 
and places but in the current debates of new digital phenomena, digital spaces and practices risk not being 
contextualized with sensitivities to rural geographies. This study aims to map how digital has been examined to 
date in rural-focused studies, and accordingly present propositions for how rural-digital studies can be sensitive 
to the distinctive and diverse character of rural spaces and places. We conduct a two-stage/scale literature re-
view, combining 1) computational topic modelling from a Global Dataset (459 article abstracts) with 2) quali-
tative content analysis from a sub-dataset focusing on the Nordic region (Nordic Sub-Dataset, 17 full articles). We 
begin with a topic modelling analysis generating ten major themes (topics) leading to an overview of how 
research areas are connected to the meaning of rural context. Turning to the Nordic region, as an in-depth 
example, we illustrate the complexity of rural digital geographies, through a qualitative content analysis. This 
demonstrates that digital in rural contexts are primarily positioned outwardly as social/regional development 
and business/economy, and less situated inwardly through individual experience and community building. 
Combined we show a wide spectrum of rural-digital relations but demonstrate that rural contexts in rural-digital 
relations need more attention. We propose three propositions to invite deeper rural contextualizations in future 
digital studies to uphold the importance of rural spaces and places through, by and with digital geography.   

1. Introduction 

Digital technologies are constantly evolving triggering social change 
such as the Internet of Things, 5G, platforms, and broadly Industry 4.0 
[1]. The implications of these changes to the economy, society and 
environment are actively debated [2], not least in rural areas [3]. 
Evolving digital technologies and systems have been changing how and 
where we live, work, and socialize highlighting the need for better spatial 
understanding [4], as well as other emerging geographical relations and 
consequences [5,6]. 

Rural spaces and places have generally been understudied in relation 
to digital technologies despite being deeply transformed by them [3,7, 
8]. The processes and impacts of digital technologies, infrastructures 
and practices on rural social and economic life have been conceptualized 
in a complex, diverse and multidirectional way. As pointed out by 
Salemink et al. [9] and illustrated by many [10–12], research of digital 

rural development has for long focused on two dimensions of 
rural-urban digital divide – connectivity and inclusion. Some recent 
studies extended conceptual learnings from urban setting to rural cases, 
seeing digital changes for example as ‘digital social innovation’ [13] and 
‘sharing economy’ [14]. Others congruently argue for more place-based 
rural lived empirics so as to better theorize digital phenomena, for 
example as ‘local community empowerment’ [15], ‘digital politics’ [16], 
‘social contractual utilitarianism’ [17], and even ‘platform ruralism’ [8]. 
Moreover, the concept of ‘smart village’ is debated regarding the mul-
tiple meanings, focus and competing interests [3,18]. Emerging studies 
also take more detailed approaches to show how digital practices shape 
and are shaped by nuances and complexities of rural spaces while 
shifting the perspectives from the authorities to local residents and 
communities [19,20]. Understanding rural contexts is increasingly 
recognized for being crucial for sustainable operations of ‘smart’ rural 
development [21–23]. 
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Rural areas are distinctive, yet diverse spaces and places, and 
defining rural and understanding its context is an ongoing challenge. 
Not only is rural defined differently across countries; it also holds 
various social and cultural meanings [24,25]. In his foundational work 
on rural studies, Halfacree [26] demonstrates the rural as a locale, a 
representation and a lived experience. This means the rural is composed 
of materialities, imaginative constructions and practices that are often 
relational, for example rural is often understood in contrast to urban 
areas. Rural geographers have long argued for increased visibility and 
acknowledgment of distinctive features of the rural in studies [27,28], 
given contextualization of the rural is often selective, the importance of 
rural processes is still often undervalued [29]. 

Massey [30] in her ground-breaking theorization of space challenged 
geographers to not think of spaces as a surface that we move across but 
instead as a complex relation of context [31]. Digital relations are now 
an inherent part of that complex relation comprising geographical 
context, and rural areas are no exception. Like other disciplines, the 
impact of and the role of digital in geography is reshaping the discipline 
in new and unexpected ways from the ways in which we do geography, 
to how we conceive of digital space and place [32]. Ash et al. [5] argued 
for a digital turn in geography and show the combination of technolo-
gies, spaces and people create unique constellations. Digital geography, 
they argue, comprises of geographies of, by and through the digital. 
Building on that framework, Osborne & Jones [33] highlight how the 
assemblages of materialities, meanings, practices, spaces and places 
widen the scope of geographical inquiries. Indeed the heterogeneous 
character of experiences using and being with digital geography is being 
more widely explored [34–38]. Nevertheless, Ettlinger [39] cautions 
place and context are increasingly neglected in service to the novel and 
technocratic approaches than examining the role and potential of digital 
technologies to various spaces and places: “Context matters, but it is 
often unaccounted for …” (pg. 166). While Ettlinger’s argument applies 
to a variety of contexts and digital activities, this perspective is espe-
cially important for marginalized geographies within digital debates, 
such as rural spaces [3,7,8]. As many new digital technologies are 
framed within an urban-biased and neoliberal approach which risks 
further marginalization of rural areas [3], deeper understanding of rural 
contexts is urgently needed for guiding future policy and technology 
design in order to prevent this further marginalization. With the rapid 
growth of digitalization, digital relations need to be connective with and 
to conceptualizations of rurality [40]. This paper thus situates itself 
within the question of how rural is accounted for shaping un-
derstandings of the rural-digital relations. 

While we see a complex, diverse and multi-directional approach to 
understanding digital in rural areas there has yet, to our best knowledge, 
a global large-scale study which explores the range and breath of digital 
within rural contexts. The study brings together a state-of-the-field 
literature review, which highlights main research themes (topics) in 
rural-digital studies and the importance of contextualization to create 
rural digital geographies. 

1.1. Aim and research questions 

Building from the starting point that ‘rural’ is a specific context and 
type of geography, we aim to map how digital has been examined to date 
in rural-focused studies, and accordingly propose ways forward for 
future rural-digital studies. Our research question is: In what ways have 
digital and rural been presented, conceptualized and discussed in relevant 
literature? Specifically, we identify 1) What are the major research 
themes (topics) concerning digital and rural relations over the past 
decade? 2) How do the approaches within these major themes relate to 
the conceptualization of rural? And 3) What are some, building on our 
findings, possible ways forward for future digital studies to advance 
contextualizations of rural-digital that are sensitive to the distinctive 
and diverse character of rural spaces and places? Our review contributes 
an urgently needed comprehensive formulation of rural-digital relations 

and offers a steppingstone for developing and centering rural concep-
tualization in future digital studies by seriously considering relational 
and interlocking rural-digital spaces as well as the complex social- 
technical-spatial relations. We offer a unique perspective due to the 
computational topic modelling and content analysis conducted at the 
global and regional scale. 

We begin by outlining in detail our innovative computational 
framework and methods used for this systematic literature review. A 
two-stage/scale analytical approach is designed to show, in-depth, how 
rural-digital relations are framed. In the first stage, we conduct a topic 
modelling analysis of 459 selected article abstracts from 302 different 
journals (Global Dataset) and generate 10 major research themes 
(topics) covered in global rural-digital studies. In the second stage, we 
complement and enrich the global results by zooming into a specific 
rural context – the Nordic region - pulling 17 full journal articles from 
the Global Dataset (Nordic Sub-Dataset) to conduct a qualitative content 
analysis. This Nordic Sub-Dataset analysis is used as an illustrative 
example to discuss how and to what extent rural context is addressed in 
specific rural digital geographies. This regional example is not meant to 
be, nor should be interpreted in terms of its representativeness. 

Section 3 highlights the results of the Global Dataset showcasing the 
general trends in ten major research themes (topics) identified through 
topic modelling analysis. The topical interests and fundamental ap-
proaches of each theme are broadly presented and discussed in 
connection to the meaning of rural context. In section 4, we shift to a 
qualitative content analysis of the Nordic Sub-Dataset, highlighting a 
difference between internal and external ways of positioning digital to 
rural. Section 5 further links the global and regional results to identify 
the concurrencies and gaps of rural conceptualizations in the research 
field. Based on this, in section 6, we further propose three propositions 
for how rural-digital relations can be sensitive to the distinctive and 
diverse character of rural spaces and places. Finally, we conclude by 
calling for deeper sensitivity and reflexivity to the complexity of rural 
digital geographies and challenge more conceptual diligence in the as-
sumptions and solutions underpinning the rural in future digital studies. 

2. A computational methodology of reviewing rural-digital 
literature 

Literature review as a research methodology demands transparency, 
thoroughness and rigorousness [41]. Thus, in this section, we provide 
details of our overall research design, search process, selection and 
exclusion criterion of articles and the implementation of analysis. 

2.1. Research design 

Our literature review builds on a framework by combining two key 
methods 1) Computational Topic Modelling and 2) Qualitative Content 
Analysis at two stages/scales: Global and local, with local represented by 
the Nordic context (Fig. 1). This research design recognizes the value of 
new technological tools such as machine learning for systematic 
knowledge mapping in this era of rapid literature growth [42]. At the 
same time, we complement this with a qualitative content analysis 
method so as to explore deeper meanings and conceptual ideas in a 
systematic way [43–45]. As a whole, we adopted a widely used frame-
work of computational literature review (CLR) proposed by Antons et al. 
[46] and carefully devised every step and activity in light of our research 
purpose and questions (see Table 1). 

Topic modelling, a key method component of this literature review, 
is a specific text mining approach for analyzing large collections of text 
and deriving recurring themes (topics) from the text corpora [47,48]. 
This method has been increasingly employed across a wide range of 
disciplines for conducting literature reviews. It is advantageous as it 
enables an exploratory review with a large collection of papers at a low 
cost of time and human labor. This breadth of coverage is otherwise 
nearly impossible to achieve with conventional manual techniques. 
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Topic modelling enables researchers to uncover patterns and trends in a 
corpus of literature by computationally categorizing documents into 
distinct thematic clusters. There are various kinds of models and ap-
proaches of topic modelling to use depending on the type of text and 
analytical purpose. In this paper, we applied a frequently used proba-
bilistic topic model – Latent Dirichlet Allocation (LDA) which groups 
data into topics based on co-occurrence of words [49]. This enabled our 
exploration of the richness and breath of the field of rural-digital studies 
by extracting major themes/topics and mapping insights into main 
ideas, concepts, and debates. 

To add further rigor and explore our question on the role of context 
deeper, we incorporated an extra method, and performed qualitative 
content analysis to a sub-dataset into the computational framework 
(Step 6 in Table 1). Content analysis is a conventional research tech-
nique in social science for developing in-depth understanding of a set 
materials, in our case article texts, about and from a particular context 
[43]. Texts analysis was done qualitatively and reflects on the con-
struction of analytical context for interpreting the meanings and 
answering the analyst’s research questions. In this study, we took a 
deductive approach to assess the textual contents focusing on under-
standing the meanings of rural and digital, and how these are related to 
each other and in particular geographical context. In operationalization, 
we used a combination of coding techniques [50] to systematically map 
and describe textual elements and further interpreted these results. 

2.2. Stage 1: data collection and topic modelling analysis of the Global 
Dataset 

We began with preparing a global dataset for the topic modelling 
analysis. Following the framework mapped in Step 1, we explicated the 
state-of-the-field research with a focus on ‘digital and rural’. Then in 
Step 2, with the aim of a comprehensive review of related studies about 
rural-digital across as many disciplines as possible, and particularly 
geography, we retrieved data from three well-recognized databases with 
publications of high research quality, including Web of Science, Scopus, 
and Geobase. Based on the two criteria ‘rural’ and ‘digital’, we used the 
following search keywords: 

((Rural OR rurality OR ruralities OR countryside) AND (digital-
isation OR digitalization OR digital OR “digital economy” OR “platform 

economy” OR “gig economy” OR “sharing economy”)) 
We completed the search on November 26, 2021, with 4,306 articles 

found in total between 2010 and 2021. Following the guidelines of the 
PRISMA process for rigorous and systematic literature review [51], we 
further cleaned the data (Fig. 2). After removing the duplicates (n =
1641), 2,692 articles remained. Further data cleaning was conducted 
with manual checking of the abstracts and excluded book chapters and 
conference papers, non-English papers and remaining duplicates. 

As problematized in the introduction, there remains a lack of an 
overview of how digital technologies have been studied in rural contexts 
and to what extent this is linked to the forefront of theoretical and 
methodological discussions in wider digital geographies. Our strategy 
sought to include only those articles that engage with ‘rural’ and ‘digital’ 
as central to research question or design, as they are more useful to 
explore our research question on rural-digital relations. Thus, we 
acknowledge decisions of in-/ex-clusion are not straightforward. To 
mitigate this challenge, authors 1 and 2 methodically sorted, discussed 
and agreed on the inclusion status of each paper. Criterion for exclusion 
were paper abstracts that: 1) only incidentally refer to the ‘rural’, either 
as a backdrop or in the finding, for example rural emerges in census data 
studies but it is not central to the research question or design, and 2) 
only consider ‘digital’ as method/tool, for example using remote sensing 
to make maps or a technical report, such as an engineering tool. 701 
articles were selected after this step for further assessment. 

To further ensure the quality of our Global Dataset, and being 

Fig. 1. Two stages/scales of analysis: 1) Topic modelling of Global Dataset and 
2) Qualitative Content Analysis of Nordic Sub-Dataset. 

Table 1 
Computational literature review (CLR) steps and key activities.  

CLR steps Key activities 

1. Set up the conceptual goal of the 
literature review (Explicating) 

- Present the state-of-the-field with a focus on 
‘digital and rural’ 
- Identify the gaps to advance future research 

2. Operationalize the review - Decide the search query of the articles 
published in 2010–2021 
- Search the 3 databases (Web of Science, 
Scopus, and Geobase) (November 26, 2021) 
- Compile the text corpus (459 peer-reviewed 
journal articles) by following the PRISMA 
standard 

3. Choose a computational 
technique 

- Adopt Topic modelling with soft clustering 
to analyze the text corpus because the text 
corpus is sufficient (>100 documents) for this 
computational analysis 
- Use Latent Dirichlet allocation (LDA) 
algorithm as the computational technique 
- Determine to use MineMyText a cloud 
service for text mining of natural languages 

4. Perform topic modelling analysis - Exact “abstract” and “publication year” into 
a.csv file and upload it to MineMyText 
- Calibrate the algorithm (tokenization, 
stopword removal, normalization, part-of- 
speech filtering, and lemmantizing) 
- Compute the optimum number of topics to 
ensure semantic coherence and exclusivity 
(Python Gensim library) 
- Visualize results and enrich the algorithmic 
output 

5. Generate topics - Label the topics 
- Ensure validity and reliability of the topics’ 
labels 
- Synthesize state-of-the-field in the Global 
Dataset 

6. Perform qualitative content 
analysis of a sub-dataset 

- Select an illustrative Sub-Dataset (Nordic) 
- Compare the topics of this sub-set with the 
Global Dataset 
- Assess in-depth the meaning of digital and 
rural to each other in the contents of a Nordic 
Sub-Dataset 

7. Present the findings - Categorize knowledge with the research of 
‘rural-digital’ 
- Propose research propositions 

Source: Adopted from Table 1 in Antons et al. [46]. 
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conscious of the increasing issue of predatory journals in scholarly da-
tabases [52], we used the Norwegian Register for Scientific Journals, Series 
and Publishers (Norwegian Register)1 to control the dataset, excluding 
articles published in journals not listed or removed from the register by 
January 2022. We assessed several options of predatory journal lists for 
transparency and rigor, such as DOAJ and Beall, but opted to use the 
well-established Norwegian Register, a comprehensive 
government-owned bibliographic database dedicated to quality assess-
ing academic journal publications worldwide. This index is reviewed 
annually by a group of appointed experts; thus, we consider this a 
high-quality mechanism to establish validity in evaluating publications. 
As each abstract was vetted, the quality of the selected papers is high. 
Finally, 459 articles (published over 285 different peer-reviewed jour-
nals) were selected. 

In Step 3, we performed text mining, specifically the topic modelling 
approach to conduct computational analysis of 458 article abstracts.2 

We used a probabilistic topic model – Latent Dirichlet Allocation (LDA) 
and used MineMyText (minemytext.com) cloud service to run the 
analysis of our data. LDA model are algorithms that can identify topics 
and assign a document to a topic by relating the co-occurrences of words 
which are important in defining their meaning and the meaning of topics 
[49]. Statistically, the LDA considers documents as a probability dis-
tribution over a limited number of topics, and each topic as a probability 
distribution over the words included in a corpus. As a Bayesian inference 

model with an estimation of a sparse Dirichlet prior, the LDA can 
automatically process a constantly growing number of words in a corpus 
to identify their relations and define their meaning and the meaning of 
topics. The LDA allows documents to be assigned to multiple topics with 
a varying degree of probability associated with the topics. 

In Step 4 we generated the top topics using the dataset presented in 
Step 3, we cleaned the abstract texts and calibrated the algorithms 
before we ran the LDA analysis in MineMyText. In addition, to ensure 
semantic coherence and exclusivity of the potential topics, we used the 
Python Gensim library and the coherence score algorithms to compute 
the optimum number to produce the most coherent topics [53]. The 
coherence score measures the validity and the semantic interpretability 
of generated topics [54]. Thus, a higher coherence score equates to more 
interpretable topics, and therefore we used the highest coherence score 
to determine the number of topics. The results indicated the optimal 
number, for this study, is ten topics (Fig. 3). 

Accordingly, we ran the topic modelling analysis to produce ten 
topics in MineMyText. The results are visualized as diagrams of (1) Word 
frequency (Most frequent words in the analysis); (2) Timelines (Devel-
opment of numeric variables over time); (3) Topic distribution (Distri-
bution of topics over the complete collection); (4) Topic overview (all 10 
topics and their most frequent words) and (5) Each topic visualization, 
including word distribution, topic timelines, topic sentiment, and the 
top 50 articles that are assigned to a topic and ranked in the order of the 
distribution probability of an article to a topic from the highest to the 
lowest. 

In Step 5, we crossed-checked the 10 topics for validity and created 
an understanding of the topics. This was done by (1) manually reviewing 
the abstracts that are tightly related to the given topic (abstracts in each 
topic with a high probability of above 50–65%, see Appendix A for the 
full list of the reviewed articles); and then (2) finding the most 

Fig. 2. PRISMA process of the literature search.  

1 The official site of this index is Download | Norwegian Register (hkdir.no). 
It should be noted that this index is under continuous re-evaluation for better 
rating and quality control. The register list was downloaded on January 21st, 
2022.  

2 One article [134] with no abstract is excluded from the topic modelling 
analysis but included in the qualitative content analysis. 
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representative terms in each topic that were meaningful for building a 
topic together. In the crosschecking and coding process, we paid 
particular attention to the relevance of the identified topics within the 
review focus. The labelling of topics was done by assigning descriptive 
names to topics [55]. We utilized domain knowledge and judgments in 
labelling the topics [56] to ensure the topics were not labelled with 
similar concepts, i.e. topic exclusivity. The high probability articles in 
each topic were further coded and interpreted structurally and 
thematically [50], with the categories including types of geographies, 
research methods, conceptualizations of rurality, research populations, 
and open discussions for specific sub-themes. A summary document was 
created for each topic to cross-compare between and within the topics. 
Scaffolding these mechanisms across topics, we ensured the reliability 
and validity of the analysis. These 10 topics represent the 
state-of-the-field over the last decade. 

2.3. Stage 2: qualitative content analysis of the Nordic Sub-Dataset 

In the second stage, we focused on qualitative content analysis of the 
Nordic Sub-Dataset. 17 full articles were analyzed and themes tabulated 
(see Appendix B for the full list of the reviewed articles). As our dataset is 
relatively small (<100 documents) and not statistically sufficient for 
conducting a more advanced analysis to estimate the potential re-
lationships between the topics [57], we did not perform a topic model 
analysis for this sub-dataset. Our qualitative assessment is positioned in 
our research strategy as a whole [44], which means the analysis of the 
Nordic literature is situated within the context of our Global Dataset 
analysis and it focuses on exploring qualitatively the meaning of 
rural-digital relations in the literature material. Authors 1 and 2 
extracted all articles that cover Nordic countries from the Global Data-
set. The Nordic region was identified as an area of interest due to its high 
levels of digital integration in rural areas. The purpose of this analysis is 
not to understand this region per se but to exemplify how geographical 
context matters for interpreting rural-digital relations. 17 articles were 
found (10 Sweden, 2 Denmark, 2 Norway, 3 Finland) in the Global 
Dataset. The lack of Iceland in this dataset could be because of differing 
rural definition. 

Each article was mapped by contents in table form based on a 
deductive code book using structural codes (highlighting literature 
research categories such as methods, theory and key findings), and 
theoretical coding (highlighting themes such as type and operationali-
zation of rural, type of digital, place/space). Open and axial coding types 
were added to explore rural-digital relationship and reflection on the 
rural-digital relations. We then tabulated our categories in terms of rural 
relations, i.e. Digital as internally or externally derived and differing 
perspectives of digital in rural areas as business/economy, social or 
regional development, community building, and/or individual usage/ 

experience. We also manually assigned the most relevant two topics of 
each article to the ten topics identified in the Global Dataset. This 
assessed how the Nordic research is positioned to the global trends and 
to illustrate how spatial diversity may highlight any different concerns 
with implications from the Global Dataset. 

3. Topic modelling from the Global Dataset 

In this section, we present the generated top model results by first 
outlining the general characteristics and then providing a descriptive 
discussion of each topic with emphasis the meaning of rural context. 

3.1. Characteristics of the Global Dataset 

The Global Dataset gives a unique understanding of state-of-the-field 
and illustrates how research interests in rural-digital relations have 
changed over the last decade. Fig. 4 shows publications covering digi-
talization in rural areas were rather stable in the early part of 2010s but 
on rapid rise from 2017. The dataset is composed of studies mostly from 
recent years (more than 70% from 2017) indicating the rapid emergence 
of the topic but this does suggest there are still relatively few studies 
covering this topic in general, confirming recent studies which also find 
the is rural is understudied in relation to digital technologies [3,7,8]. 

Further, studies in our dataset are from a wide range of geographical 
areas. As shown in Fig. 5, Asia, Europe and North America dominate 
rural-digital research but there are also studies emerging from Africa 
and South America. This falls in parallel with general trends of digital 
integration globally. 

Our Global Dataset is composed of 459 articles from 285 different 
peer-reviewed journals, suggesting debates from diverse fields about 
digital technologies in rural areas. Table 2 shows the top journals pub-
lishing five and above articles on rural-digital relations in our Global 
Dataset. It demonstrates the important role major rural, geographical 
and sociotechnical journals have in shaping these discussions. 

3.2. Exploring research themes (topics) computationally generated from 
the Global Dataset 

The computational methods generate 10 main research themes 
(topics), outlined in Table 3, that are present in the Global Dataset. It is 
clear from the generated topics rural-digital issues are not limited to 
technical, implementation, or infrastructure; they also extend to sense of 
place, identity, and community. The sectors covered include finance, 
agriculture, medical and social services, and transport to name a few. 
The largest topic is Topic 4: Innovation and smart development (19.3%) 
and smallest is Topic 3: Education and training (5.2%). This suggests 
that the current state of literature on rural-digital relations is wide 
reaching in topic and method, arguably uneven between disciplines, and 

Fig. 3. The optimal number of topics.  

Fig. 4. Publications timeline.  
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emphasizing certain geographies, for example the Global North. The 
extensiveness of the 10 research themes (topics) suggests a compre-
hensive scope of rural and digital issues and yet it points to the shortage 
of in-depth knowledge on distinctiveness, complexity and heterogeneity 
of rural contexts. This tension between scope and depth is further 
explored in the following analysis of each topic. 

Topic 1. Infrastructure for business and service provision 
Topic1(T1) examines the state of infrastructure and service provision 

for business. This topic is dominated by the Global North with articles 
from the UK, Canada, Scotland, Europe, USA, and Australia. While this 
topic has been one of the most significant areas of interest overall, 
research interest has slowed steadily in the last 5 years after peaking in 
2017. This may be due to increasing broadband and internet access/ 
coverage in rural areas; however, it is important to note several articles 
point to increasing inequalities with distribution within rural areas 
themselves. Moreover, much of this coverage remains in more densely 
populated rural areas. T1 is largely quantitative and rely heavily on 
large datasets. Methods and data sources include government surveys, 
population survey data, law enforcement datasets, field experiments, 
case vignettes or studies, descriptive statistics and regression models and 
spatial autocorrelation, cost modelling, program and/or policy evalua-
tion, GIS, and interviews. Key themes for this topic include infrastruc-
ture, policy, and small business/entrepreneurship. T1 focuses 
predominantly on marginalization of rural areas through lack of policy 

Fig. 5. Geographical distribution of studies in the Global Dataset. Note: The 
None-specified category is composed of 39 abstracts, which are either without a 
focus on a specific country or with a cross-country comparison but without a 
regional focus. Most abstracts are literature review and conceptual articles. 

Table 2 
Top journals publishing on rural-digital topics in the Global Dataset.  

Top Journals Number of 
Publications 

Percentage 

Journal of Rural Studies 34 7% 
Sustainability 16 3% 
Telecommunications Policy 10 2% 
Scottish Geographical Journal 9 2% 
The Electronic Journal of Information Systems in 

Developing Countries (EJISDC) 
7 2% 

European Countryside 6 1% 
Sociologia Ruralis 6 1% 
Agris on-line Papers in Economics and 

Informatics 
5 1% 

Information, Communication & Society 5 1% 
Information Development 5 1% 
International Journal of Communication 5 1% 
PLOS ONE 5 1% 
Technology in Society 5 1% 
Others 341 74% 
Total 459 100%  

Table 3 
The Ten Research Themes (Topics) computationally generated from the Global 
Dataset.  

Topic (T) Example articles with 
highest probability to each 
topic 

Key journals 

T1: Infrastructure for 
business and 
service provision 
(11.6%) 

Matthews et al. [58]; 
Philip et al. [59]; Schneir 
& Xiong [60]; Tiwasing 
[61]; Townsend et al. 
[62]; Whitacre et al. [63]; 
Williams et al. [64]; 
Worden & Hambly [65] 

• Journal of Rural Studies; 
• Local Economy; 
• Telecommunications 
Policy; 
• D-Lib Magazine; 
•Growth and Change 

T2: Social relations 
and place (7.9%) 

Gratch [66]; Lundström & 
Sartoretto [67]; Palmer 
[68]; Sreesanth & 
Balasaravanan [69]; 
Tulasiewicz & Forsman 
[70]; Warren et al. [71] 

• Departures in Critical 
Qualitative Research; 
• Oral History Review; 
• Social Movement Studies; 
• Time and Society; 
• South Asian Popular 
Culture 

T3: Education and 
training (5.2%) 

Beck & Warren [72]; de 
Klerk & Palmer [73]; 
Panos [74]; Reser et al. 
[75]; Wang et al. [76]; 
Welser et al. [77]  

• PLOS ONE; 
• British Journal of 
Educational Technology; 
• Perspectives in Education; 
• Pedagogies; 
• Journal of Multilingual and 
Multicultural Development 

T4: Innovation and 
smart development 
(19.3%) 

Atkočiuniene & 
Vaznoniene [78]; Cowie 
et al. [3]; Li [79]; Sept 
[80]; Smith [81]; Wójcik 
et al. [82]; Zavratnik et al. 
[18]; Zavratnik et al. [83] 

• Journal of Rural Studies; 
• Sustainability; 
• European Countryside; 
• Scottish Geographical 
Journal; 
• Journal of Small Business 
and Entrepreneurship 

T5: Digital finance 
and ecommerce 
(5.5%) 

Liu et al. [84]; Ma & Li 
[85]; Wang & Fu [86]; Xie 
et al. [87]; Yu et al. [88]; 
Yu & Wang [89]; Yu & 
Xiang [90] 

• China Agricultural 
Economic Review; 
• Sustainability; 
• PLOS ONE; 
• Agronomy; 
• Journal of Theoretical and 
Applied Electronic 
Commerce Research 

T6: Gender and 
vulnerability (6%) 

Haenssgen [91]; Holden & 
Tilahun [92]; Rebollo & 
Vico [93]; Scott et al. [94]; 
Serbeh et al. [95]; Zheng & 
Lu [96] 

• World Development; 
• Gender, Technology and 
Development; 
• Technological Forecasting 
and Social Change; 
• BMJ Global Health; 
• Comunicar 

T7: Community and 
stakeholder 
engagement 
(15.2%) 

Chen et al. [97]; Corsar 
et al. [98]; McMahon et al. 
[99]; Papangelis et al. 
[100]; Saikia & 
Choudhary [101]; Taylor 
& Cheverst [102]; van 
Klyton et al. [103]; Wagg 
& Simeonova [104] 

• Electronic Journal of 
Information Systems in 
Developing Countries; 
• Information Technology 
and People; 
• Journal of Rural Studies; 
• Computer; 
• Library Philosophy and 
Practice 

T8: Information 
public access and 
usage (16.4%) 

Bashir et al. [105]; Hamid 
et al. [106]; Hoque [23]; 
Mohamed et al. [107]; 
Onitsuka et al. [108]; Rui 
[109]; Samsuddin et al. 
[110]; Sorooshian [111] 

• Australian Journal of Basic 
and Applied Sciences; 
• Asian Social Science; 
• Journal of 
Telecommunication; 
• Electronic and Computer 
Engineering; 
• Library Trends; 
• Electronic Journal of 
Information Systems in 
Developing Countries 

T9: Health care 
(6.1%) 

Ashrafi et al. [112]; 
Banbury et al. [113]; 
Ginossar et al. [114]; 
Hand [115]; Lindberg 
et al. [116]; Philip et al. 
[117] 

• Diabetic Medicine; 
• Scottish Geographical 
Journal; 
• Scandinavian Journal of 
Caring Sciences; 
• Journal of Telemedicine 
and Telecare; 

(continued on next page) 
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and/or governance and through lack of supports more generally to rural 
populations. The rural-urban divide is highlighted strongly in this topic 
and digital is often presented as a means ‘to solve’ rural marginalization. 
There is broad consensus that rural areas would benefit from digitali-
zation of infrastructure and service and further arguments illuminate the 
complexity of rural contexts regarding not just coverage, but speed and 
costs. 

Topic 2. Social relations and place 
Topic 2 (T2) is concerned with questions of place-making and social- 

relational processes constructing rural(ities). It has maintained a rather 
steady level of interest over the last 10 years. This topic is interesting as 
it is notably not centered on a deficit or marginalization perspective of 
rural compared to other topics. Rural in this topic is considered largely 
as social construction and relational. It also covers a range of countries, 
both in the Global South and North, such as Brazil, England/UK, India, 
Tanzania, Bolivia, Myanmar, and the USA. Unsurprisingly, T2 is heavily 
qualitative in methods and data using a range of approaches through 
performative curation, performative writing and collage, oral history 
interviews, empirical analysis of social media, ethnography, geospatial 
survey, discursive strategies, navigational work, and conversational 
analytic approaches. The central thrust of this topic is to explore the role 
of technologies in creating rural spaces and places as well as means for 
maintaining power, for example in defining regions or territories 
sometimes by the state or by urban areas. Digital is both a way to un-
derstand rural spaces and places but also integral in the construction of 
the rural. Images, narratives, and histories of place through digital 
spaces are identified as actions and agents of relational power structures. 
T2 also has the strongest intersectional perspective, drawing upon and 
amplifying indigenous ruralities and marginalized voices. 

Topic 3. Education and training 
Topic 3 (T3) covers education and training related topics predomi-

nantly from a social-spatial justice perspective. It has generally lessened 
in interest over the past decade; however, the COVID-19 pandemic un-
surprisingly sparked a revisit to this topic. T3 draws on material from a 
range of countries such as Australia, China, South Africa, Kenya, and 
Kazakhstan while the USA is a significant source of literature. The 
literature draws mostly on qualitative approaches, yet some quantitative 
methods are also applied. Key methods include memory methods tech-
niques, analytical techniques, interviews, conceptual modelling, survey, 
evaluation, ethnography, and regression analysis. Most of the articles 
highlight the double juxtaposition of rural areas and rural student 
marginalization. Thus students, school staff and institutions experience 
stresses and multiple forms of discrimination compared to urban coun-
terparts. In particular, many authors argue rural education context is 
both unique from urban norms and stigmatized as ‘problems’ to be 
solved. There is broad consensus that digital offers potential solutions to 
rural educational challenges however concerns of inequalities are at the 
forefront of discussion and there is a critical engagement with the 
digitalization of rural as a quick fix. In particular, COVID-19 was noted 

as amplifying already existing inequalities. Rural people/communities’ 
needs play a significant role in this topic with different stages of learning 
represented and the role of education as community emphasized. 

Topic 4. Innovation and smart development 
Topic 4 (T4) centers largely on the role of innovation and smart 

development in rural and regional planning. It is a rapidly growing topic 
globally with a steady increase of publication. It has an overwhelmingly 
Global North and in particular European focus with countries such as 
Lithuania, Poland, Slovenia, Germany, Scotland, Wales, Romania, Nor-
way, Russia, Finland, Indonesia and China. It uses mostly qualitative 
approaches and relies heavily on secondary data through case studies, 
policy analysis, statistical analysis, feasibility studies, community 
studies, interviews, analytical hierarchy process, project assessment, 
observations, ethnography, comparative analysis, and systematic re-
views. Main themes center on rural weaknesses or challenges and 
increasing overall attractiveness. In T4, rural areas are conceived as 
specific context but also in need of social-economic development 
compared to urban areas. Digital tools are highlighted to increase rural 
mobilities and connectivities. Challenges for rural areas encompass both 
physical and socio-cultural challenges, such as internet uptake or use. 
The perspectives in T4 are chiefly structural and top-down and while 
quality of life is referenced, there is little on the social aspects of rural 
digital outcomes. Diversity of rural populations is not lifted strongly nor 
are heterogeneous needs of rural areas. Digital access and resources are 
positioned as necessary for good future outcomes, although most studies 
call for sensitivity to context. 

Topic 5. Digital finance and ecommerce 
This topic focuses on digital finance and ecommerce. A periodic in-

terest in this topic appeared in 2010 but then remained low until 2016 
where it has been on a very rapid rise. The articles focus on China except 
one on Madagascar. This high geographical concentration can be 
explained by China’s strong policy push and the emergence of large 
digital business corporations. Based on data from large-scale or national 
surveys and databases, Topic 5 relies on different kinds of modelling and 
matching methods such as probit and mediation effect model, hetero-
geneity model, unconditional quantile regress model, asset-based 
vulnerability model, propensity score matching, and index matching. 
The main interest lies in identifying the factors and mechanisms at 
household and regional level that are in favor or against expansion of 
digital finance and ecommerce so as to propose policy recommenda-
tions. The digital is taken as a vital tool for reducing imbalances of 
regional development and poverty associated with the rural. Due to the 
heavy reliance on quantitative and factor-based approaches, household 
is a positioned as a variable tied to economic unit and rural population 
demographics. Social relations are weakly explored. The rural is simply 
seen as economically less developed area and lack of contextualization 
despite regional differences of the rural are acknowledged. 

Topic 6. Gender and vulnerability 
Topic 6 (T6) focuses on the role of gender and vulnerability 

commonly from the perspective(s) on and from the Global South, with 
countries such as India, China, Ethiopia, Ghana, Mexico, sub-Saharan 
Africa, Bangladesh, Thailand, Lao PDR, Spain and USA. Research in-
terest following rural-digital research in gender and vulnerability has 
largely been steady over the last 10 years with a recent surge of interest. 
Key themes for the topic include questions of empowerment, digital 
access and resources/finances. T6 is largely quantitative in character but 
uses a mix of data sources and methods ranging, for example, from 
mobile call detail records, regression analysis, representative survey 
data to case studies, focus group and interviews. The rural generally 
stands as the site of the empirical inquiry and rural is presented as a 
marginalized area due to policy or governance. The topic presents a 
complicated relation to the rural where, women and other vulnerable 
groups are clearly exposed to structural inequalities however it remains 

Table 3 (continued ) 

Topic (T) Example articles with 
highest probability to each 
topic 

Key journals 

• International Journal of 
Environmental Research and 
Public Health 

T10: Agriculture 
(6.8%) 

Banker et al. [118]; 
Benami & Carter [119]; 
Bhaskara & Bawa [120]; 
Higgins & Bryant [121]; 
Sawant et al. [122]; Visser 
et al. [123] 

• Journal of Rural Studies; 
• Sociologia Ruralis; 
• Agriculture (Switzerland); 
• MIS Quarterly; 
• International Food and 
Agribusiness Management 
Review  
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difficult to map intervention outcomes, criteria are hard to measure and 
the results overall are mixed as to what needs to be addressed in rural 
settings. Most of the literature focuses on women’s experiences quanti-
tatively, and much of the relational work emphasizes female-male 
comparisons rather than intersectional approaches. There is general 
consensus that women would benefit from increased digital access and 
resources but it remains unclear what the outcomes of these changes 
could be, what secondary outcomes may follow, and how this could 
reinforce gender inequalities or shift family-social relations. 

Topic 7. Community and stakeholder engagement 
This topic as a whole is significant in our dataset despite fluctuating 

interest over the last decade. It covers both the Global South like 
Botswana, Colombia, Ghana, India, Kenya, Nigeria, Poland, South Af-
rica, Zimbabwe, and the Global North like Australia, Canada, Germany, 
Ireland, UK and Taiwan. Assuming the important role of community and 
contextual understanding, studies strongly rely on qualitative methods 
such as case study, interviews, questionnaires, workshop, stakeholder 
mapping, documentary study, content analysis and ethnography to 
explore resources, actor relations and infrastructures. However, quan-
titative methods such as 3D model visualization are also incorporated 
when they constitute a dimension of the studied digital development 
projects. Besides a major concern with community building and local 
development, this topic also includes a variety of concerns about digital 
inclusion, health, transport, digital banking, digital marketing of cul-
tural tourism, smart village, and smart farming. This research largely 
builds upon development projects and initiatives and thus digital is 
positioned as a tool for change and local empowerment. The studies 
draw attention to the existing infrastructures, governance structures and 
social political relations between multiple actors that create challenges 
to these development projects. Community is suggested as a key 
dimension of rural contexts. The call for focusing on community is also a 
critique to top-down and external approaches prominent in some pro-
jects and initiatives. Yet, the meaning of community is diverse among 
the studies; as identity, networks as well as common resources. The term 
is sometimes used in a normative way that it assumes there pre-exists a 
functional community but does not contextualize rurality. Several 
studies acknowledge the limited role that digital development projects 
have on changing the entrenched inequalities and exclusions. 

Topic 8. Information public access and usage 
This topic model ranks the second largest in our global dataset but it 

has been on rapid decline over the last decade, with many articles 
published before 2015. Most studies are from developing countries 
including Malaysia, Bangladesh, China, Indonesia, Iran, India, Sub- 
Saharan Africa, and Ukraine, and a few from developed countries such 
as Israel, Greece, Spain and Sweden. This topic is largely quantitative 
depending on a variety of methods such as questionnaires, descriptive 
analysis, correlation test and chi-square test, multivariate analysis 
techniques, factor and cluster analysis, multiple regression analysis, and 
structural equation modelling. The few qualitative studies rely on 
methods such as interviews, literature review and content analysis. 
Bridging digital divide is a significant concern explored through estab-
lished infrastructures such as ICT centers and libraries in developing 
countries While digital gaps were initially identified as infrastructure 
challenges, emerging studies highlight the role of out-migration and 
consequently, under-use of resources as a key issue. Further, increased 
access and satisfaction with ICT development does not deter depopula-
tion. A second major interest in this topic is on internet usage and fo-
cuses on understanding how demographic, socioeconomic and location 
factors. Recent studies are also concerned with how rural internet usage 
responded to COVID-19 for different economic and health purposes. In 
this topic, digital is explored as infrastructures and resources as much as 
individual skills, knowledge, and perceptions. As the rural is seen as 
disadvantaged and lacks attraction, the digital has a double role in 
increasing its attraction for keeping people stay and in connecting to the 

outside world and stimulating out-migration. 

Topic 9. Health care 
Interest in Topic 9 (T9) rocketed with the COVID-19 pandemic. Ar-

ticles are almost all from the Global North including Canada, USA, 
Sweden, UK, and Australia. The literature widely relies on a combina-
tion of qualitative and quantitative methods; mixing survey, question-
naire, individual and focus group interviews, storytelling, descriptive 
statistical analysis, thematic analysis, literature review and platform- 
and program-based interventions. The topic has a strong interventional 
and educational approach. The rural is placed as ageing, prone to certain 
diseases, socially and geographically isolated, and marginalized in 
internet connectivity. The themes mainly focus on understanding the 
opportunities and obstacles of developing digitally mediated health care 
in the rural and advising ways to improve digital health models. Led by 
intermediations such as eHealth and telemedicine, this literature con-
siders incorporation of digital tools into health care as certain and 
crucial for addressing care gaps in rural areas and for marginalized and 
minority groups to receive quality care. While earlier studies highlighted 
the digital from a specific material object to individual skills and 
knowledge, to wider infrastructures and structures, emerging studies 
emphasize that digital care is about social and interpersonal relations, 
which cannot be excluded out of digitally mediated new processes and 
spaces. The role of rural community rather than individuals is also 
addressed for understanding caring relations while the diversity of rural 
contexts across the world critically engaged with one-for-all solutions 
based on external and urban views. 

Topic 10. Agriculture 
Research interest in Topic 10 (T10) has been in oscillation, slightly 

ascending over the last ten years. It covers both the Global North like 
Australia, France, Germany and Japan, and the Global South like Brazil, 
India, Nepal, Mali, Tanzania, and Zimbabwe. A number of studies are 
based on literature reviews while mixed methods are common, espe-
cially drawing on participatory methods such as co-design exploring the 
processes of technological adoption. These studies, in general, have 
strong economic and technical focus and it cover themes from business 
models, smart farming, information access, supply chain organization to 
conservation. The digital is mostly positioned as purpose for enhancing 
agricultural productivity, efficiency, and profits. Global North literature 
tends to focus on the sales within the value chain while those in the 
Global South instead focus on the production processes. Rural is taken 
for granted as a site for agriculture without conceptual engagement, 
either meaning rural as a specific field, or a spatial container, while 
rural-urban linkages are addressed from a supply chain perspective. 
Surprisingly, major debates in agrarian studies such as land grabbing 
and food sovereignty are not debated in these studies except a few 
studies draw attention to the social aspects of digital agriculture and 
further marginalization risks of local communities and poor people. 

4. Qualitative content analysis of the Nordic Sub-Dataset 

Having outlined the global scope of topics, it is useful to zoom into a 
specific region as an example to further examine how the 10 computa-
tionally generated research themes (topics) relate to a specific 
geographic context and to reflect on the complexity of engaging with 
rural-digital relations empirically and theoretically. While the findings 
are specific to the Nordic region, our purpose is to illustrate how context 
is important to understanding rural-digital relations and thus thinking 
can extend to research in other regions or to the global topics. 

We have chosen to focus on the Nordic region for three reasons. 
Firstly, the Nordic region is distinctive within rural geography, and it 
maintains a significant presence in rural scholarship generally [27,124, 
125]. Secondly, the region is uniquely positioned with advanced 
high-tech driven economies and strong societal access to digital re-
sources and infrastructure. Nordic rural areas, in particular, have some 
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of the highest access rates to digital life [22]. Thirdly, the region has 
geo-political similarities. While each country is unique, they share 
well-developed welfare state structures and face similar challenges 
regarding rural development such as large sparsely populated regions. 

Given the predominance of digital access in the Nordic region, it was 
surprising that the Nordic Sub-Dataset is relatively small. All the 17 
articles (10 Sweden, 3 Finland, 2 Denmark and 2 Norway) were pub-
lished after 2017, suggesting digitalization in Nordic rural is an 
emerging topic. Most articles were authors’ scientific affiliation and 
country of study aligned and there was little outreach internationally or 
between the Nordic countries. Most of the studies focus on the municipal 
or county level with an emphasis on sparsely populated areas engaging 
with various formal definitions of rural. However, there is also an in-
terest in the accessible tourist regions and rural-urban relations. Most 
studies used qualitative methods with a few mixed methods. Many are 
case studies, but none depended on large dataset analysis despite the 
Nordic region being rich in statistical resources such as population 
register data. This is rather different from the dominance of quantitative 
methods and big dataset analysis found in certain topics within the 
Global Dataset. Having a similar applied orientation as the Global 
Dataset, the Nordic Sub-Dataset however was largely engaged with 
stakeholders and policymakers’ involvement as part of the research 
design. This could be due to the comparatively strong policy emphasis 
on rural issues in the Nordic region. 

The articles included in this dataset relate, albeit unevenly, to the ten 
topics in the Global Dataset indicating the importance of context specific 
discussions of rural-digital relations at the local scale. Like the Global 
Dataset, the Nordic Sub-Dataset shows strong links to Infrastructure for 
business and services (T1), and Community stakeholder and engage-
ment (T7) but in sharp contrast, there is much less attention given to the 
topic Innovation and smart development (T4) and Information public 
access and usage (T8). Again, similar to the Global Dataset, the Nordic 
literature has paid some attention to Social relations and place (T2), 
Education and training (T3), Gender and vulnerability (T6), and Agri-
culture (T10). Remarkably, the Nordic Sub-Dataset has heavy emphasis 
on Health care (T9) but little attention to Digital finance and ecommerce 
(T5). In this sample group of Nordic studies, we have found that the term 
digital or digitalization is used to suggest a diverse range of entry-point 
tools (from mobile, computer, video to internet, app, system, and proj-
ect) and as a way to express processes or interventions used in rural 
areas. This subset validates the global dataset and with closer exami-
nation, we see rural-digital relations are mainly conceptualized or 
implemented along four interrelated lines as 1) social and regional 
development, 2) business/economy, 3) individual experience, and 4) 
community building. Thus, we see a specific way of interpreting rural- 
digital relations necessitates a link to context. 

Like many other papers in the Global Dataset, rural in the Nordic 
literature is positioned as place in need of help due to the geographical 
disadvantage – sparsely populated and remote region reflecting spatial 
injustices or inequalities between regions or rural-urban divides. How-
ever, a characteristic aspect to the Nordic context is the heavy emphasis 
on the role of welfare state and policy relation to digitalization, with 
digital interventions debates on whether they support or go against the 
welfare state ideologies and values. Furthermore, at a regional scale, a 
similar discussion about ‘leaving no place behind’ positions digital as a 
means for community building/revitalization. More than half of the 
articles show how digital shapes regional and social development, 
through global business models such as Airbnb [14], regional public 
service provisions as health/elderly care [126,127], governance [128], 
school education [129], or local tourism entrepreneurship [130]. In 
eight articles, digital is positioned as business and economic activities to 
the rural, which suggests digital brings opportunities and resources to 
the rural and mobilizes idle resources in the rural. These examples range 
widely from global business as Airbnb [14] to public-private partnership 
in collective transport provision [131,132], health care [126], tourism 
[111] and animal husbandry [133]. 

While the bulk of research interest focused on structural rural-digital 
relations, individual experience and community role were also consid-
ered. Individual experiences are identified as processes where new 
everyday practices embed into existing sociotechnical relations [134, 
135,136]. They are associated with different actors who can be members 
of a community, virtually [29] and in a physical place [136], be elderly 
[137] or be small-scale entrepreneurs [138]. At the community scale, 
digital is related to creating social activities and improving life quality in 
communities, for example facilitating care relations rooted in physical 
spaces and interactions [116,127] but these can also trigger social 
economic tensions within the community [14,130]. Interestingly, in this 
small group of studies there is a shift where rural is conceptualized as 
central to these individual and community processes. 

From the above, we can see that, from an economic and social 
development perspective, most Nordic studies suggest the rural is a 
recipient or receiver of digital practice suggesting a digital geography 
externally created by and through digital practices [5] rather than being 
understood as a shaper of digital relations. This implies not only digital 
flows from urban (often tied to the state) but also the conceptualization 
of these practices are based on urban normativities. In operationaliza-
tion, digital aspects are either taken as the vehicle of public policy and 
services, especially in the sectors of transportation, health care and 
tourism, or in the forms of disruptive business models and expanding 
market innovation. This positioning embeds in the discourses and 
imaginaries that the rural has physical disadvantages of being remote, 
economic disadvantages of lacking industries and jobs, and social dis-
advantages of aging, sparsely populated and lacking attraction to young 
people. However, this is challenged, and some articles exemplify how 
the rural context can be taken seriously with an internal view to explore 
digital changes – through unpacking the social processes of digitaliza-
tion. They demonstrate online and offline technologies are combined in 
new practices to reconfigure social interactions and spatialities, at in-
dividual [136] and community [116] scales, as lived experiences as 
much as narratives [29] and power structures [134]. 

5. Discussion: the significance of context in rural-digital 
relations 

Our computational review of the global literature followed with an 
in-depth regional content analysis, shows that, over the last decade, the 
role of digital in rural changes interested a wide range of disciplines with 
a varied and rich tapestry of topics, methods and approaches, covering a 
spectrum of ruralities and countries. What emerges across the two stages 
of analysis at the global and regional scale is a generally weak critical 
stance towards the role of digital as part of changing rural geographies. 
Moreover, digital is largely treated as a neutral factor in rural as a spatial 
container rather than as agent or process in specific spaces and places 
(with some exceptions such as [29,116,136]. There is a need to consider 
not only the role digital plays in rural, but also inverse. The inter-play 
between rural geographies as complex places and digital remains 
under explored. Rural as a site of digital relations is somewhat under-
emphasized as part of the process with much of the attention instead 
going to rural deficiencies or positioned as a challenge. 

In the global dataset, digital is situated in rural contexts to varied 
extent among the topics. T1 (Infrastructure for business and service 
provision), T3 (Education and training), T5 (Digital finance and ecom-
merce), T8 (Information public access and usage), and T10 (Agriculture) 
largely take rural as the site or spatial container for empirical inquiries 
and they position it as a marginalized area for policy interventions and 
governance. Differently, emerging studies in T2 (Social relations and 
places), T4 (Innovation and smart development), T6 (Gender and 
vulnerability), T7 (Community and stakeholder engagement) and T9 
(Health care) draw more attention to the social and cultural meanings of 
rural as well as the diversity rural spaces represent. An investigation into 
the digital and rural meaning within the Nordic literature shows us that 
studies approaching the digital as individual experience and community 
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building are more likely to take the digital as internal process of the 
rural. These results suggest a dual role for context, both between and 
within regions and in disciplines themselves. Moreover, there is room for 
differing conceptualizations of rural that are specific to distinct context 
and topics of interest. 

Globally, while North America was the focus ten years ago, devel-
oping countries especially in Asia are emerging study areas. T1, T4, and 
T9 are predominantly in the Global North while T6 and T8 are mostly in 
the Global South, with T5 almost solely on China. Related to this, topics 
with major presence in the Global South seem to rely more on quanti-
tative methods while those in the Global North on qualitative or mixed 
methods. The Nordic Sub-Dataset largely follows these patterns of the 
Global North. Thus, we do see regional differences, as expected, in dis-
cussions of rural-digital relations. Our study has identified significant 
geographical gaps as well, such as a dearth of publications from or about 
South America. The overall dominance of the Global North in these 
discussions may risk conceptualizations of rural digital geographies that 
are not sensitive to other contexts or forms of ruralities. 

Moreover, most studies did not emphasize digital changes in rural 
areas as social processes because these are often weakly tied to specific 
context to the larger structural or contextual changes. Even when 
entrenched power relations, structures of inequalities and core- 
periphery relations are addressed in connection to the framing of the 
rural, they are taken to a limited extent as a background rather than a 
theoretical framing. For instance, in T5, most studies take digital finance 
and ecommerce, or broadly the digital economy, as being inherently 
good, even as it is undoubtedly the future direction of rural develop-
ment. Similarly, in T9, eHealth is often taken-for-granted as positive and 
desired change by all in the communities. Relatedly, there are still few 
studies, which consider technological changes as socially driven pro-
cesses, though these are most found typically in T10. Even among the 
studies that call for attention to the importance of social processes, a lack 
of in-place methods limits a rich interpretation of different experiences 
of digital changes among social groups, such as those found in T8. 

These gaps point to the need for the concept of rural-digital relations 
to be connective to and interplay with context and for the concept of 
‘rural’ to be more critically examined, for example with the assistance of 
qualitative methods attending human and social processes. 

6. Propositions for future rural-digital studies 

As discussed, the state-of-the-field reveals a rapidly emerging, but 
arguably underdeveloped, body of work of rural-digital relations. 
Existing rural-digital studies may not be taking up the importance of 
rural context when conceptualizing rural-digital relations. We argue this 
poses risk to the future study of rural-digital relations. While the rural is 
increasingly positioned as a research gap for studying development 
opportunities and social challenges from new digital technologies [2,3, 
8,9,16], generally, rural is still mostly drawn on as a backdrop, an 
incidental empirical site or a spatial container. Certainly in some in-
stances, this may be appropriate, nevertheless, rural lives, communities 
and places are diverse and covering a range of characteristics which 
deserve be considered in rural-digital studies [15,17,20,23]. Digital 
geographers have shown that digital practices are built in relation to 
social and spatial practices and the rural should not be an exception [5, 
33,39,139]. 

It is clear that consensus around conceptualizing the rural amongst 
such a large and diverse field of scholarship is not possible nor neces-
sarily desirable. Yet, we do believe there is an opportunity to think more 
about how we position, privilege and elevate the role of rural, as a 
distinctive geographic context, as material reality as much as discourses, 
so as to deepen and enrich approaches to studying what new digital 
technologies mean to rural areas and vice versa. In a larger picture, this 
would also broaden our ways of imagining rural futures that techno-
logical change can strive towards [3,140]. Moving forward, we invite 
scholars to consider a more nuanced understanding of the meaning and 

role of rural to, by and through rural-digital relations through three 
propositions. These are not to suggest every research project or article 
incorporate all of these aspects. We call for deeper sensitivity and 
reflexivity to the complexity of rural-digital context and conceptuali-
zation and as a challenge to assumptions and solutions currently un-
derpinning the role of rural for improved future digital studies. 

6.1. Embracing the heterogeneity and complexity of rural contexts 

We need to continue to study digital relations from many ap-
proaches, disciplines and types of rural areas. This means studies based 
on and in rural areas that contextualize the rural as a distinct configu-
ration of social, economic and cultural practices unique to each case. 
Moreover, this contextualization needs to make room for exploring the 
rural as heterogeneous even within a geographic locale. This means 
shifting away from the rural as passive and recipient of digital relations 
but as a site of creating change in itself as well as responding to other 
changes. It also requires a clearer picture of what type of rural is in focus 
and what this might mean for digital relations. Some rural areas are 
privileged in studies, for example, those close to cities, and it is impor-
tant to consider the implications of these kind of rural spaces over those 
more likely to be excluded. Rural spaces and places differ globally as 
well as within regions and nation-states. It may also mean challenging 
the notion of the rural, itself, in a digital society. Tackling the hetero-
geneity of rural spaces may lift and nuance different aspects of rural- 
digital relations which are currently masked by urban normativities 
and for challenging assumptions about what is ‘good for’ or ‘needed’ in 
rural areas. 

6.2. Building rural contexts by focusing on rural experiences and 
everyday life 

The prospect of rural spaces hinges on the ways digital technologies 
are adopted and used. This requires us to look beyond big events or 
large-scale changes and into the everyday practices that are likely to 
give us different answers regarding the social consequences of digitali-
zation. Just as rural areas need to be understood as diverse, so does the 
diversity of rural lives, activities and digital practices need to be 
acknowledged and come to fore. It is clear that bias and assumptions 
regarding rural areas and rural populations create power imbalances in 
shaping how rural areas are perceived and understood, for example, 
rural people do not do digital. Our dataset reveals a rich palimpsest of 
digital practices and this provides an opportunity to explore the diverse 
ways of being in rural areas. We need to acknowledge the diversity of 
rural social-economic inequalities and link this to the diversity of rural 
populations – for example elderly, youth, migrants etc. We also need to 
understand that the experience of rural space is multiple and even 
within the same context, groups have very different lives, for example 
women and girls. In particular, vulnerable populations’ experiences in 
rural areas should be lifted. Possible approaches include intersection-
ality, emotional geographies, digital atmospheres or place-making 
through qualitative methods such as ethnographies. Digital practices 
occur in many different spheres and this heterogeneity needs to be 
acknowledged. 

6.3. Centering rural contexts empirically and conceptually 

Studies are needed to explore rural digital geographies empirically 
and conceptually. Digital relations are complex and in order to under-
stand the processes and issues in and for rural areas, we need to consider 
what is different and special about rural areas. The ways to do this are 
unlimited and we encourage diverse approaches in research design and 
methods. Our review shows a clear need to break the high concentration 
of certain methods with certain topics and geographical areas. The rural 
is not incidental nor is it only non-urban. This too, could shift the power 
relations embedded within assumptions about the rural and challenge 
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the urban bias currently shaping much of the conceptual and theoretical 
assumptions. It may also create more nuance on rural relations with 
urban areas, particularly for rural areas located at a distance from urban 
areas such as sparsely populated areas. 

7. Conclusion 

This study has provided an overview of the state-of-the-field of dig-
ital studies in rural contexts. Based on topic modelling and qualitative 
content analysis, we reveal 10 major research topics that highlight the 
diversity of digital-rural relations and complement this with an in-depth 
illustration of how rural context is addressed in specific rural digital 
geographies of the Nordic region. Both approaches highlight the 
ongoing challenge of working across and with digital systems, in-
frastructures and practices while overlaying the concept of rural does 
generate further complexity to key issues. The global topics and the 
examination of a region demonstrate the need for more attention to 
conceptualizing the rural when exploring rural-digital relations. We 
show the question of rural is, indeed, of vital importance in under-
standing the role of new digital technologies but that is also a changing 
field shaped by contexts. Common though to this, is the need to ensure 
future context sensitive research, which upholds the importance of rural 
spaces and places through, by and with digital geography. 

8. Limitations 

Important decisions were made in several steps during the literature 
review process based on the expertise and knowledge of the authors. The 
assessment of conceptual meanings of rural and digital in the papers has 
no standardization. The choice of the Norwegian Register for control 
was a careful decision and we recognize that other controls could have 
led other global datasets. The Global Dataset, and thus the Nordic Sub- 
Dataset, may not be a full coverage of articles published on the rural- 
digital topic but it enables us to identify major patterns and trends of 
research on this topic, especially within the subject of human 
geography. 
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