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Manifestations, drivers, and frictions of mobile phone use in low- and middle-income 38 

settings: A mixed methods analysis of rural India and China 39 

Abstract 40 

Against the backdrop of alleged mobile phone ubiquity and the enthusiasm about the 41 

developmental value of mobile technology, this paper examines the manifestations, drivers, and 42 

frictions of mobile phone use in two low- and middle-income settings where mobile technology 43 

has diffused rapidly. Qualitative data from 231 participants and survey data from 800 adults 44 

in rural Rajasthan and Gansu provide consistent and strong support for the claim that the 45 

notion of “ubiquity” can mislead development practice because it obscures persistent non-use, 46 

under-utilisation, and heterogeneous engagement with mobile technology despite its apparently 47 

wide accessibility in the rural field sites. The paper suggests avenues for further work on the 48 

indicators of technology adoption, and it cautions that phone-based development interventions 49 

(and their benefits) may diffuse unevenly if the assumption of ubiquitous technology use is 50 

violated.  51 
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Main Text 52 

1 Introduction 53 

According to the International Telecommunication Union (ITU), the number of mobile 54 

phone subscriptions worldwide has increased 10-fold to more than seven billion during the last 55 

15 years (ITU, 2015). This rapid spread of mobile phones worldwide excites: Variations of the 56 

phrase “mobile phones have become ubiquitous” generate up to 133,000 search results on 57 

Google (Google Inc., 2016);i over two million smartphone apps had been developed by 2013 58 

(research2guidance, 2013); and mobile phones are increasingly being used as a vehicle for 59 

development interventions and public/private service delivery in high-, middle-, and low-60 

income countries. For example, as of 25 March 2016, the industry group Groupe Speciale 61 

Mobile Association (GSMA) recorded worldwide 131 ongoing and planned mobile phone 62 

projects in the area of agriculture, 372 in finance, and 1141 in health (GSMA, 2016a, b, c). In 63 

light of the assumed ubiquity of mobile phones and the enthusiasm about developmental value 64 

of mobile technology, this paper challenges the binary logic of adoption that is implicit in the 65 

“ubiquity” narrative (Feder, Just, & Zilberman, 1985; Foster & Rosenzweig, 2010; Rogers, 66 

2003; Torrance, 2012), and which has been criticised repeatedly for being “too narrow”, “too 67 

static”, and for “[hiding] the richness of the landscape” (Donner & Tellez, 2008, p. 327; 68 

Fernández-Ardèvol, 2014, p. 123; Karnowski, von Pape, & Wirth, 2011). 69 

My research question is, What are the manifestations, drivers, and frictions of mobile 70 

phone use in low- and middle-income settings where mobile technology has diffused rapidly? 71 

In response to the limitations of binary adoption measures, I deploy and analyse a 72 

multidimensional and decomposable index of mobile phone utilisation that captures functional 73 

engagement as well as different access routes to mobile phones. The regional focus of this study 74 

is rural Rajasthan (India) and rural Gansu (China), which are two low- and middle-income 75 

contexts that resonate with the “ubiquity” discourse and that have featured repeatedly in 76 

narratives about the development potential of mobile-phone-based solutions (esp. in the context 77 
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of health-related applications for rural developing areas; Ling & Xiao, 2012; Qiang, 78 

Yamamichi, Hausman, Miller, & Altman, 2012; Walsham, 2010). 79 

My analysis draws on the wider anthropological, sociological, and economic literature 80 

of mobile phone and technology adoption to examine the notion of mobile phone “adoption” 81 

that underlies the ubiquity narrative. The analysis also draws parallels to another body of work 82 

in development studies, namely the proximate illiteracy literature (Basu & Foster, 1998; Basu, 83 

Narayan, & Ravallion, 2001; Iversen & Palmer-Jones, 2008; Maddox & Esposito, 2013; 84 

Mishra, 2005; Subramanian, 2004, 2008),ii for three reasons. First, “technical literacy” required 85 

to operate a phone relates to the broader theme of literacy. Second, mobile phone use can 86 

resemble situations of proximate illiteracy when third parties help non-users to operate or derive 87 

benefits from mobile phones (Maddox & Esposito, 2013). Third, the concept of phone 88 

utilisation relates to the concept of “effective literacy” (Basu & Foster, 1998, p. 1746): because 89 

literacy (read: phone use) is socially embedded, nominal rates of illiteracy (read: adoption) 90 

mask externalities of sharing and transacting literacy (read: phone use) within and across 91 

households, and they disguise the ensuing distribution and stratification of its social 92 

consequences. 93 

2 The Anthropological, Sociological, and Economic Mobile Phone Adoption Literature 94 

The recent qualitative literature on the consequences of mobile phone diffusion 95 

processes has involved for instance concerns about the relationship between phone diffusion 96 

and economic activity (Donner, 2009), political participation (Gagliardone, 2016), health 97 

(Anstey Watkins, Goudge, Gómez-Olivé, & Griffiths, 2018), and culture and identity (Doron, 98 

2012), but a central theme has also been migration and mobility (Archambault, 2012; Porter et 99 

al., 2012; Thornham & Gómez Cruz, 2017). For example, Horst (2006, pp. 147-148) described 100 

how mobility patterns of families could shape the use of mobile phones to maintain and mediate 101 

“transnational” family relationships of Jamaican phone users, while cases from Ureta (2008) in 102 
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Chile and Thornham and Gómez Cruz (2017) in the UK illustrated how mobile phones might 103 

expand people’s physical mobility only to a very narrow extent or even create new forms of 104 

immobility. This body of research has highlighted the contextually varied ways in which mobile 105 

phones enable, sustain, restrict, and reconfigure mobility patterns—thereby representing one 106 

facet of the social implications of technology diffusion, but also underlining the wide and partly 107 

unexpected ways in which mobile phones can be utilised and hinting at the context-specific 108 

social determinants of these utilisation patterns. 109 

The qualitative literature is indeed rich in examples of heterogeneous and perhaps 110 

surprising forms of mobile phone use. For instance, Dodson, Sterling, and Bennett (2013, p. 111 

82) studied female phone users in Morocco and found that “taboos on mixed-gender 112 

communication” in face-to-face interaction are reproduced in mobile communication. 113 

Qualitative research has also documented the socially embedded modes in which people access 114 

mobile technology. Aside from sharing and borrowing mobile phones, studies from high-, 115 

middle-, and low-income contexts thereby report the widespread presence of third parties who 116 

extend mobile phone access by operating phones of the behalf of the beneficiary (Fernández-117 

Ardèvol, 2012; Reisdorf, Axelsson, & Söderholm, 2012; Tenhunen, 2008)—similar to the 118 

arguments of externalities in the proximate illiteracy literature, according to which the benefits 119 

of the resource (be it literacy or mobile phones) can be shared by or procured from others (Basu 120 

et al., 2001; Iversen & Palmer-Jones, 2008; Maddox & Esposito, 2013). 121 

The qualitative literature has also suggested determinants of these patterns, for instance 122 

user characteristics (Chipchase, 2008; Dey, Newman, & Prendergast, 2011; Dodson et al., 123 

2013), the technical specifications of the phone (Donner, Rangaswamy, Steenson, & Wei, 2008; 124 

Souter et al., 2005; Tenhunen, 2008; Wei & Zhang, 2008), or the social context and mobility 125 

patterns of individuals (D’Souza, 2010; Fernández-Ardèvol, 2014; Jeffrey & Doron, 2013; 126 

Oreglia & Kaye, 2012) (see Section 3 for further references). For example, user characteristics 127 
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like illiteracy or old age can limit the engagement with mobile phones, or even render them 128 

unusable altogether. Yet, technical features like pictographs and other visual or audio aides can 129 

also mitigate some of these constraints (Kurniawan, 2008; Ziefle & Bay, 2005). 130 

Overall, the qualitative mobile phone literature suggests that we should expect locally 131 

emerging usage and access patterns, and it suggests a wide range of factors that can contribute 132 

to such forms of mobile phone use. The quantitative measurement of mobile phone adoption in 133 

the economic and sociological literature does not capture this heterogeneity. These limitations 134 

become apparent by reviewing the main indicators in mobile phone adoption measurement, 135 

which are summarised in Table 1 and which are typically unable to capture the breadth of 136 

adoption behaviours and instead rely on binary or one-dimensional measurement. 137 

  138 
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Table 1. Types and Examples of Mobile Phone Adoption Indicators 139 

Types of  
Indicators 

 
Example Indicators 

 
Example Sources 

     

Ownership  
Indicators 

 
Personal ownership  

Kavetsos and Koutroumpis (2011); Lee and 
Bellemare (2013, p. 628); Rice and Pearce (2015) 

 
Household ownership  

Graham and Nikolova (2013); Lee and Bellemare 
(2013); Martin and Abbott (2011) 

     

Revealed  
Use 

 
“Owners” and “non-owners who share”  

Kwon and Chidambaram (2000); Palackal et al. 
(2011); Wesolowski, Eagle, Noor, Snow, and 

Buckee (2012) 

 Any calls made in last three months  de Silva, Ratnadiwakara, and Zainudeen (2011) 

 
Phone use (as one communication channel)  

Palackal et al. (2011); Zanello, Srinivasan, and 
Shankar (2014) 

 
Usage scales (e.g. call minutes per day)  

Davis, Bagozzi, and Warshaw (1989); Kaba, N’Da, 
Meso, and Mbarika (2009); Kwon and 

Chidambaram (2000) 
     

User- 
Generated 

Data 

 Phone logs  Donner (2007) 

 
Network operator records  

Miritello et al. (2013); Saramäki et al. (2014); 
Wesolowski, Eagle, Noor, Snow, and Buckee 

(2013) 
     

Aggregate  
Penetration 

Data 

 
Teledensity  

Bailard (2009); Chavula (2012); Stump, Wen Gong, 
and Zhan Li (2008) 

 
Start of mobile network roll-out  

Aker and Fafchamps (2014); Bailard (2009); Jensen 
(2007) 

     

Composite 
Indices 

 
National-level adoption index  

Bruno, Esposito, Genovese, and Gwebu (2010); 
Farhadi, Ismail, and Fooladi (2012); Katz, 

Koutroumpis, and Callorda (2014) 

 
Mobile phone appropriation index  

Lee, von Pape, and Karnowski (2012); Wirth, Von 
Pape, and Karnowski (2008) 

 
Mobile phone personalisation index  

Tossell, Kortum, Shepard, Rahmati, and Zhong 
(2012) 

Source: Author. 140 
 141 

The most common indicators of mobile phone adoption are based on ownership or one-142 

dimensional conceptions of revealed use (Duncombe, 2011; Hübler & Hartje, 2016; Karnowski 143 

et al., 2011; Martin & Abbott, 2011; May & Diga, 2015; Zanello, 2012), which are susceptible 144 

to misrepresenting intricate and partly unpredictable adoption patterns. User-generated data 145 

maintained by mobile network providers can enable a more extensive view on technologically 146 

mediated social behaviour, but they, too, suffer from a radical reduction of usage dimensions 147 

and potential discrepancies between the users, owners, and beneficiaries of mobile phones. 148 
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Aggregated usage and coverage data may be better suited to assess exhaustively the 149 

implications of phone diffusion on specific social and economic facets in a given region, while 150 

being unable to uncover heterogeneous forms of use and their contributions to development on 151 

the individual level. Only a small yet growing number of composite indices captures the 152 

multidimensionality of technology adoption. For example, Lee et al. (2012) use 85 indicators 153 

to construct their usage index (e.g. the frequency of changing ringtones), which exposes the 154 

challenge of simplification and dimension reduction in multidimensional index construction. 155 

Depending on the purpose of the investigation, it appears reasonable to develop such indicators 156 

locally to strike a balance between reductionism and unworkable complexity. 157 

This outline of mobile phone adoption measurement highlights the difficulties in 158 

assessing quantitatively the complex and context-specific patterns of mobile phone adoption. 159 

Considering these challenges, it is conceivable that the empirical reduction of the concept of 160 

adoption into binary and one-dimensional indicators perpetuates the notion of “ubiquity” as it 161 

obscures intricate patterns of usage and exclusion. 162 

3 Materials and Methods 163 

This paper examines the nature and determinants of mobile phone use in rural in Gansu 164 

(China) and Rajasthan (India) as part of a broader mixed methods research project on the 165 

relationship between mobile phone use and rural healthcare access (using an exploratory mixed 166 

methods research design that links qualitative and quantitative methods sequentially and that 167 

does not give precedence of one method over the other).iii Rural Rajasthan and Gansu were 168 

chosen as comparatively poor low- and middle-income contexts with increasing mobile phone 169 

penetration (74 subscriptions per 100 persons when the study was designed), which make them 170 

interesting candidates for a study of mobile phone use within development studies research 171 

(China Marketing Research, 2014; Datanet India, 2014; IMF, 2015; ISI Emerging Markets, 172 

2012, 2013). 173 
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The mixed methods research design comprised two stages. The first stage developed a 174 

grounded framework of mobile phone use through qualitative data collected between 175 

September and December 2013 (Table 2 summarises the qualitative sample). Community-level 176 

interviews and focus group discussions with 89 adult villagers per site were the centrepiece of 177 

this fieldwork phase (sampled purposively to ensure maximum variance). Supplementary 178 

interviews with 53 experts helped to contextualise the community interviews, who were 179 

sampled purposively according their expertise of national-, state-, and local-level conditions of 180 

the telecommunication and health contexts (Arksey & Knight, 1999; Morgan, 2008). 181 

 182 

Table 2. Summary of Qualitative Sample 183 

 Number of Sessions Number of Respondents 

 Rajasthan Gansu Rajasthan Gansu 

 
 

Community Interviews 

Individual Interviews 22 24 22 24 

Dual Interviews 8 13 16 26 

Focus Groups 10 11 51 39 

Total 40 48 89 89 

 
 

Expert Interviews 

Local Shop Owners 5 5 5 5 

Local Health Staff 13 7 14 7 

District Health Experts 2 1 2 1 

Mobile Network Operators 3 1 7 1 

mHealth Service Providers 4 2 4 3 

Telecom Regulators 2 0 4 0 

Total 29 16 36 17 

Source: Author. 184 
 185 

I analysed the community interviews using categorical and holistic thematic analysis 186 

(Kohler Riessman, 2006; Lieblich, Tuval-Mashiach, & Zilber, 1998; Mishler, 1986). Besides 187 

the specific interview content, this method is sensitive to the linkages between villagers’ 188 

reported behaviour and their social and economic position in their local communities, and it 189 
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appreciates the iterative evolution of the interview process as well as the dynamic nature of 190 

focus group discussions (Barbour, 2007; Lapadat, 2010; Lloyd-Evans, 2006; Stewart, 191 

Shamdasani, & Rook, 2007). I used categorical analysis for the supplementary expert 192 

interviews to extract the specific contextual elements required to situate villagers’ interview 193 

responses. The qualitative analysis was carried out using Nvivo 10 (QSR International, 2014). 194 

A subsequent quantitative stage involved primary survey data collection from 800 195 

villagers in the same field sites from August to October 2014. The survey involved a three-196 

stage stratified cluster random sampling design (described in more detail in Haenssgen, 2015b) 197 

to select 16 villages across eight sub-districts in each field site. Within each village, I selected 198 

randomly 25 households using interval sampling, from which one member was selected 199 

randomly (summary data of the survey sample is presented in Appendix Table 1, and the 200 

variables are explained in Appendix Table 2). The survey instrument was a 60-minute 201 

questionnaire that was developed based on the preceding qualitative research and which placed 202 

particular emphasis on the use of different phone functions personally, in shared arrangements, 203 

through borrowed phones, or by third parties (see appendixes in Haenssgen, 2015a). 204 

My exploratory quantitative analysis integrated into the qualitative analysis and used 205 

descriptive statistics and regression analysis. The descriptive analysis examined the 206 

manifestations and patterns of mobile phone use, using district-level representative statistics 207 

through sample weights based on census data (Government of India, 2011; Heeringa, West, & 208 

Berglund, 2010; NBS, 2013). Regression analysis estimated the factors accounting for the 209 

variation in mobile phone utilisation in general and among mobile phone owners in particular. 210 

Individual-level mobile phone utilisation was estimated in the following linear regression 211 

model: 212 

 213 

 Utilisationi = α + βpPersonali + βtTechnicali + βsSociali + βcContextuali + εi (1) 214 
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 215 

In this model, Utilisationi is the respondent’s mobile phone use, measured through a 216 

multidimensional and decomposable utilisation index that goes beyond conventional adoption 217 

measures and represents different manifestations of mobile phone use (Haenssgen, 2015a). As 218 

described in Appendix Table 2, the aggregate index ranges from 0 to 1 and measures the extent 219 

to which six different mobile phone functions were used directly or indirectly by the respondent 220 

in the past year (0 corresponding to less than monthly use of any function or “minimal 221 

utilisation”; 1 corresponding to daily use of all six functions or “full utilisation”). Sub-indexes 222 

across different access modes and mobile phone functions help to capture individual facets of 223 

phone use, for instance the degree to which third parties operate one’s phone, or the extent of 224 

mobile Internet use. The interpretation of this utilisation index is therefore distinct from nominal 225 

ownership because it captures “effective use” of mobile phones by measuring the extent of 226 

socially embedded proxy use, sharing, borrowing, and transactional mobile phone use with a 227 

reference period of one year. The construction of the index emphasises functional use (rather 228 

than symbolic use), and it is implicitly weighted towards the highly variable basic mobile phone 229 

uses in the two field sites due to its focus on the six mobile phone functions incoming/outgoing 230 

calls, incoming/outgoing text messages, mobile data use, and in-built tool use. This means that 231 

a mobile phone utilisation index for instance in urban high-income country contexts would be 232 

likely to involve a broader spectrum of advanced functions in order to capture local variations 233 

of mobile phone use effectively (consider e.g. the various dimensions of mobile phone 234 

appropriation in Lee et al., 2012). 235 

The control variables in this model represent the determinants of utilisation, which were 236 

derived from the qualitative analysis together with the aforementioned mobile phone literature. 237 

The regression models include thus vectors of Personali factors (Chipchase, 2008; Dey et al., 238 

2011; Dodson et al., 2013); Technicali mobile-phone-specific factors (Donner et al., 2008; 239 
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Souter et al., 2005; Tenhunen, 2008; Wei & Zhang, 2008); Contextuali factors relating to 240 

complementarities and the technological environment (captured through village dummy 241 

variables) (Ndiaye & Zouinar, 2014; Wicander, 2010); and the Sociali context of the individual 242 

(D’Souza, 2010; Fernández-Ardèvol, 2014; Jeffrey & Doron, 2013; Oreglia & Kaye, 2012). 243 

The number of variables entering the quantitative analysis was reduced through 244 

multicollinearity analysis (see Supplemental File 1 for the correlation matrix of included 245 

variables) and the full list of control variables is defined and described in Appendix Table 2. 246 

The regression models were estimated for the aggregate utilisation index and 247 

individually for each sub-index—firstly for the general population irrespective of mobile phone 248 

ownership (considering common indirect routes of access), secondly for mobile phone owners 249 

in particular to explore variation in their phone utilisation. The analysis was carried out 250 

separately for Rajasthan and Gansu to take account of the contextual variation that emerged 251 

from the qualitative analysis. Breusch-Pagan/Cook-Weisberg tests (Breusch & Pagan, 1979; 252 

Cook & Weisberg, 1983) and White tests (White, 1980) for heteroscedasticity were significant 253 

at the 10% level for two out of the 36 estimated models. To adhere to convention nevertheless, 254 

the regression results are reported with heteroscedasticity-robust standard errors. 255 

In Supplemental File 2, I included robustness checks involving nested models 256 

considering the heterogeneity of significance levels of the independent variables across the 257 

different index dimensions. The nested models included only variables for sex, education, age, 258 

and wealth plus mobile phone ownership and dummy variables for village and ethnic groups. I 259 

further included in Supplemental File 3 for illustration a robustness check of the reverse 260 

causality argument that mobile phone use enabled more effective education (see the discussion 261 

in Section 5), estimating the nested models through two-stage least squares estimates of phone 262 

utilisation. These models instrumented education through literacy (i.e. ability to read in the 263 

mother tongue as reported by the respondent), assuming that illiteracy represented those people 264 
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who were unable to attain formal education whereas mobile phone use would have affected the 265 

education of people enrolled in schools. Although this variable was an imperfect instrument for 266 

educational attainment because it, too, may be affected indirectly by mobile phone diffusion, 267 

Wooldridge score tests of endogeneity did indicate that educational attainment was endogenous 268 

for some of the estimated models (Wooldridge, 2010). Despite the limitations of the two-stage 269 

least squares approach, the robustness tests involving nested and two-stage least squares models 270 

confirmed the general trend of the full model in which education emerged as an important and 271 

significant correlate of phone utilisation across the various index dimensions, while other social 272 

determinants of phone utilisation like sex and wealth varied across the social contexts of the 273 

two field sites. 274 

Additional robustness checks reported in Supplemental File 4 involved estimations with 275 

sample weights, dropping the least reliable survey responses, and random-intercept multilevel 276 

models that appreciate village and sub-district clustering (which proved no more efficient than 277 

single-level ordinary least squares [OLS] estimation). While the significance of some covariates 278 

across the various models was sensitive to the robustness checks, the overall implications of the 279 

quantitative analysis continued to hold, namely that the variation of phone utilisation is not 280 

determined solely by phone ownership but also individual, social, and technical factors. The 281 

quantitative analysis was carried out using Stata 13 (StataCorp, 2013). 282 

4 Results 283 

Following a brief description of the socio-economic context of the field sites (Section 284 

4.1), the results of the qualitative and quantitative analysis will be presented side-by-side and 285 

structured by access patterns of mobile phones (Section 4.2), the manifestations of mobile 286 

phone use across the population (Section 4.3), and the drivers and frictions that determine the 287 

variation of mobile phone use across the field sites (Section 4.4). In summary, nominal access 288 

to mobile phones was more extensive in both field sites than ownership rates suggest, but 289 
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mobile phone functions remained underutilised and mobile phone exclusion persisted. Some 290 

sources of variation of mobile phone use were site specific (e.g. mobility patterns and household 291 

structure), and others emerged commonly across rural Rajasthan and Gansu (e.g. frictions in 292 

technological learning and literacy). The findings will highlight the social embeddedness of 293 

mobile phones, which resonates with patterns in the proximate illiteracy literature, which 294 

undermines the notion of mobile phone “ubiquity” in Rajasthan and Gansu, and which leads 295 

me to hypothesise that mobile-phone-based development interventions can reproduce existing 296 

social divisions. 297 

4.1 Summary of Socio-Economic Field Site Context 298 

Although both field sites were relatively poor within their countries and had similar degrees of 299 

mobile phone penetration, the household survey data highlighted differences in terms of age 300 

structure, education, social mobility, ethnic fragmentation, and household wealth. As shown in 301 

Figure 1, Gansu had a slightly older population and higher education levels on average. 302 

However, in both sites, the average number of completed years of schooling fell with age, and 303 

women tended to have lower formal educational attainment than men. Moreover, the population 304 

in the Gansu site was ethnically more uniform, with only 1% not belonging to the dominant 305 

Han group (Figure 2). The spectrum of social groups in Rajasthan in terms of caste-religion 306 

composition was more fragmented and more than 80% belonged to government-recognised 307 

disadvantaged groups. 308 

  309 
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Figure 1. Demographic Composition and Education of Survey Samples (Weighted) 310 

 311 

Source: Author.  312 
Notes: n=798. Statistics are population weighted across the field site districts using census data. Proportion as share of total 313 
adult population in field site. “RHS” is right-hand side. 314 
 315 

Figure 2. Social and Ethnic Composition of Field Sites  316 

 317 

Source: Author. 318 
Notes: n=798. “Reg. Caste” is regular caste, “SC” is scheduled caste, “ST” is scheduled tribe, “OBC” is “other backward class”. 319 
Underlying statistics are population-weighted using census data. Proportion as share of rural population. 320 
 321 

Major differences emerged also in the social composition of households. Households in the 322 

Rajasthan sample were on average larger by two members (5.4 vs. 3.5). This meant that a 323 

villager in Rajasthan was more likely to have tighter family social networks surrounding them 324 

compared to Gansu, where the qualitative fieldwork indicated higher individualism among the 325 
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smaller and older rural households. The smaller household size in Gansu was also symptomatic 326 

for fundamentally different mobility patterns across the two sites. More than 80% of households 327 

in Rajasthan did not have a core family member living outside their village, whereas the same 328 

was the case for less than 20% of households in Gansu. Households in Gansu were also 329 

wealthier: Mass media, transportation, and communication assets were in wider ownership 330 

(Figure 3), although the gap in household mobile phone ownership across the field sites was 331 

comparatively small (78% vs. 90%). 332 

 333 

Figure 3. Comparison of Selected Household Assets 334 

 335 

Source: Author. 336 
Notes: n=798. Underlying statistics are population-weighted using census data. Proportion as share of rural households. 337 

4.2 Mobile Phone Access Patterns 338 

At first glance, mobile phones had diffused widely in both sites, with 78% of Rajasthan 339 

households (47% of adults) and 90% of Gansu households (78% of adults) owning at least one 340 

mobile. Yet, access patterns were more complex than what ownership figures suggest. For 341 

instance, 56% of the Rajasthan site population used very basic phones and less than a quarter 342 

owned or shared an Internet-enabled feature phone or smartphone, whereas 56% of the adults 343 

in the Gansu site owned or shared an Internet-enabled phone. More broadly, Figure 4 344 

summarises the access routes to mobile phones and highlights that (a) various forms of indirect 345 

access meant that exclusion from mobile phones (“no access”) was uncommon (but still 346 

0%

20%

40%

60%

80%

100%

Radio & TV Vehicles Landline Phone Mobile Phone

%
 o

f 
H

o
u

se
h

o
ld

s

Asset indicators across field sites (household level)

Rajasthan Gansu



AUTHOR ACCEPTED MANUSCRIPT – THE JOURNAL OF DEVELOPMENT STUDIES Page 18 

present) in both sites; (b) personal mobile phone use was more common in Gansu; (c) sharing 347 

and third-party use were more common in Rajasthan; and (d) people did not often borrow or 348 

rent mobile phones in either site. 349 

 350 

Figure 4. Mobile Phone Access Patterns Across Field Sites 351 

 352 

Source: Author, adapted from Haenssgen (2015a, p. 4). 353 
Notes: n=798. Underlying statistics are population-weighted using census data. Proportion as share of total adult population in 354 
field site. 355 
 356 

The qualitative data adds further depth to these observations. For instance, sharing was 357 

commonly understood as mutual ownership or joint use between family members and close 358 
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The common incidence of third-party use—where one person handled some or all 367 

functions of a phone on behalf of the beneficiary—reflected convenience (e.g. the beneficiary 368 

being engaged elsewhere and unable to pick up the phone) but also inability (e.g. [technical] 369 

illiteracy). For example, an illiterate female mobile phone owner in Gansu would ask her son 370 

to communicate via texts with her daughter (living elsewhere) to enquire “what she has been 371 

recently doing” (Gansu, woman, 43, phone owner). The higher occurrence of third-party use in 372 

Rajasthan appeared to reflect an environment where the villagers’ social networks were denser 373 

(owing to larger households and lower degrees of mobility), and where literacy rates were lower 374 

(47% vs. 71%). In Gansu, the more individualised use of mobile phones meant that (technical) 375 

illiteracy would become a greater obstacle to mobile phone access when younger family out-376 

migrate temporarily or permanently. 377 

4.3 Manifestations of Mobile Phone Use 378 

I have established thus far that mobile phones diffused widely in rural Rajasthan and 379 

Gansu, and that access to mobile technology was yet more extensive even if a small share of 380 

the population remained excluded. Yet, full utilisation does not follow automatically from 381 

mobile phone diffusion, and examples of the varied manifestations of mobile phone use 382 

included, 383 

 384 

“From the contact list, I can recognise the number because we put the picture in front 385 

of the contact number, so I can know which number it is. For example, in front of my 386 

husband’s number, I put some statues so I can know that it is his number”. (Rajasthan, 387 

men and women, 34 to 73 [group response, illiterate phone owner], mixed phone 388 

ownership) 389 

 390 
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“I call directly or do QQ chat. Now I rarely send text messages, only a few messages 391 

per month”. (Gansu, man, 22 smartphone owner) 392 

 393 

“Whenever we go on a trip with family and friends, we take pictures and share them on 394 

Facebook because we all have a Facebook account”. (Rajasthan, men, 18 to 22 [group 395 

response], phone owners) 396 

 397 

“I applied for Internet services to read news and stopped it [i.e. unsubscribed] again 398 

after one week”. (Gansu, man, 36, smartphone owner) 399 

 400 

These examples were not mere anecdotes, but they reflected the heterogeneity of mobile 401 

phone utilisation in my field sites. Mobile phone utilisation as a quantitative measure on the 402 

population level is depicted in Figure 5, both for the general population and specifically for 403 

people who own mobile phones. On a scale from 0 to 1, the highest degree of phone utilisation 404 

was 0.94 in Rajasthan and 1.0 in Gansu, but both panels in Figure 6 demonstrate a wide range 405 

of utilisation with estimated population means of 0.33 in Rajasthan (SD=0.20) and 0.43 in 406 

Gansu (SD=0.32). A counter-intuitive pattern was that a larger share of people in Gansu did not 407 

utilise mobile phones (20% vs. 5% in Rajasthan), even though personal phone ownership was 408 

more widespread. This can be explained with the prevailing access patterns, as 95% of the 409 

Rajasthan sample reported sharing arrangements and 88% reported third-party access to mobile 410 

phones, compared to 30% and 27% in Gansu. In the terminology of the proximate illiteracy 411 

literature, this would suggest that Rajasthan respondents realised more “externalities” in mobile 412 

phone use, whereas more individualistic social arrangements (e.g. two-person households) in 413 

Gansu resulted in a higher share of “isolated non-users”. Yet, indirect access did not contribute 414 

to very high utilisation as only 3% of the Gansu population fell into the top-three brackets of 415 
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phone utilisation (0.7–1.0) but 24% in Gansu. Phone owners were less likely to fall into the 416 

lowest utilisation bracket of 0.0–0.1 and had higher average utilisation in both Rajasthan 417 

(mean=0.45, SD=0.17) and Gansu (mean=0.40, SD=0.26). However, the dotted lines in Figure 418 

5 indicate that low and heterogeneous utilisation was common even in this group of “adopters”. 419 

 420 

Figure 5. Density Plots of Phone Utilisation Among General Population and Phone Owners 421 

 422 

Source: Author. 423 
Notes: General population: n=400 in Rajasthan, n=398 in Gansu. Phone owners: n=168 in Rajasthan, n=265 in Gansu. 424 
Underlying statistics are population-weighted using census data. 425 

 426 

Further evidence of the heterogeneity of adoption patterns within and across contexts 427 

could be found in people’s interaction with and management of their phones. For example, 428 

respondents in Gansu had used mobile phones on average three years longer than their 429 

Rajasthan counterparts (6.9 vs. 3.8 years) and spent 3.4 times the monthly amount on their 430 

mobile phones (adjusted for purchasing power parity; ₹88.27 or £0.88 in Rajasthan and ¥64.94 431 

or £6.49 in Gansu; IMF, 2015). The higher rate of personal mobile phone ownership in Gansu 432 

also meant that most phones remained with the respondent throughout the day, whereas the 433 

typically shared phones in Rajasthan often remained at home or with another person when the 434 

respondents left their homes (see Figure 6, Panel a for Rajasthan and Panel b for Gansu). Even 435 

people who owned a phone would occasionally be heard saying, “I am not very fond of having 436 
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a phone with me all the time” (Rajasthan, man, 24, phone owner). A sole focus on adoption as 437 

device ownership would obscure these varied patterns of mobile phone access and engagement. 438 

 439 

Figure 6. Typical Location of Mobile Phone When Respondent is not at Home 440 

 441 

Source: Author. 442 
Notes: n=798. Underlying statistics are population-weighted using census data. Proportion as share of total adult population in 443 
field site. 444 

4.4 Drivers and Frictions of Mobile Phone Use 445 

This final section explores the factors that drive the apparent heterogeneity in mobile 446 

phone use, demonstrating that social factors and frictions in mobile phone access and use—447 

albeit specific to their context—played an important role in determining the wide range of 448 

utilisation that I could observe in the field sites. 449 

The example of mobile data use helps to illustrate the social correlates of mobile phone. 450 

Although average phone utilisation was relatively similar in both field sites, mobile data 451 

utilisation was substantially different in the two contexts (Figure 7). Mobile data use in the 452 

Rajasthan site was almost non-existent, with an average index score of 0.02. It was considerably 453 

higher in Gansu (with a score of 0.28), but hardly anyone in either site borrowed a phone or 454 

asked someone to help them to browse the Web. In addition, Internet use in each place was 455 

nearly or entirely absent for illiterate persons and for people in the age group 45-years-and-456 

above (Figure 8). 457 
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 458 

Figure 7. Mobile Phone and Mobile Data Utilisation Across Field Sites 459 

 460 

Source: Author. 461 
Notes: n=798. Underlying statistics are population-weighted using census data. Average scores based on total adult population 462 
(including phone owners and non-owners). Utilisation index 1 indicates daily use of all functions and mobile data respectively; 463 
index value 0 indicates that no function is used at least once a month. 464 

 465 

Figure 8. Mobile Data Utilisation Across Socio-Demographic Groups in Field Sites 466 

 467 

Source: Author. 468 
Notes: n=798. Underlying statistics are population-weighted using census data. Average scores based on total adult population 469 
in respective sub-group (including phone owners and non-owners). Utilisation index 1 indicates daily use of mobile data; index 470 
value 0 indicates that mobile data is not used at least once a month. 471 

 472 

The social embeddedness of mobile phone use was similarly visible in the regression 473 

analysis of mobile phone utilisation and the various sub-indexes of access and functional use. 474 
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The main results of the single-level OLS regression analysis with heteroscedasticity-robust 475 

standard errors are summarised in Tables 3 and 4 for utilisation among general population 476 

(Rajasthan and Gansu respectively) and in Tables 5 and 6 for utilisation among phone owners. 477 

The overarching insights of these analyses are that (a) mobile phone ownership was unlikely to 478 

be the sole determinant of utilisation; (b) utilisation was linked to education and age but 479 

different forms of utilisation had different correlates; and (c) the drivers and frictions of 480 

utilisation varied across contexts. 481 

 482 

Table 3. Regression Results: Determinants of Mobile Phone Utilisation, Rajasthan 483 
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Sex (Female) -0.04* -0.04*** -0.03 0.00 0.00 -0.03 -0.03 -0.07* -0.02 0.01 -0.08* 

Highest Grade 0.01*** 0.01*** 0.01*** 0.00 0.00 0.00 0.01 0.02*** 0.01** 0.01** 0.03*** 

Age Group -0.02** 0.00 -0.02*** 0.00 0.00 -0.03** -0.03** -0.01 0.00 0.00 -0.03* 

Household Size 0.01* 0.00 0.01* 0.00 0.01* 0.01* 0.02** 0.00 0.00 0.00 0.01 

Sex (HH Head) 0.02 0.02 0.03 0.00 0.01 -0.08 -0.07 0.05 0.02 0.02 0.15** 

Highest Grade (HH Head) 0.01** 0.00 0.00 0.00 0.01* 0.01*** 0.01*** 0.00 0.00 0.00 0.01 

Parents Living Elsewhere -0.03 -0.02 0.01 -0.02 -0.01 0.04 -0.01 -0.06 -0.04 -0.02 -0.10 

Spouse Living Elsewhere 0.04 0.00 0.02 -0.01 0.09* 0.06 0.06 -0.04 0.00 -0.02 0.21* 

Siblings Living Elsewhere 0.03 0.02 -0.06 0.01 0.02 0.04 0.06 0.02 0.02 -0.01 0.03 

Children Living Elsewhere -0.02 -0.01 0.00 0.00 -0.02 -0.04 -0.03 0.08 -0.03 -0.01 -0.08 

Wealth Index Quintile 0.00 -0.01 0.00 0.00 0.02*** 0.02 0.02 -0.03* -0.01 -0.01 0.01 

Mobiles per HH Member 0.26*** 0.15*** 0.28*** 0.00 0.03 0.37*** 0.32*** 0.44*** 0.06 0.06 0.34*** 

HH Assets: Landlinea            

HH Assets: Computer 0.04 0.10 0.03 0.01 0.05 -0.13 -0.11 0.27 0.04 0.05 0.12 

Respondent Owns Phone 0.13*** 0.38*** 0.15*** 0.00 0.02 0.25*** 0.24*** 0.08* 0.01 -0.02 0.23*** 

Constant 0.24** 0.06 0.23** 0.10*** 0.01 0.50*** 0.42** 0.41** 0.04 -0.01 0.04 

R2 0.68 0.87 0.71 0.25 0.29 0.59 0.56 0.42 0.15 0.19 0.56 

Adjusted R2 0.65 0.86 0.68 0.18 0.23 0.56 0.52 0.36 0.07 0.11 0.52 
Source: Author. 484 
Notes: n=400. Village and ethnicity dummies not reported. HH is household. Heteroscedasticity-robust standard errors. 485 
a.No landline phones in Rajasthan sample. 486 
*p<0.05, **p<0.01, ***p<0.001. 487 
  488 
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Table 4. Regression Results: Determinants of Mobile Phone Utilisation, Gansu 
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Sex (Female) -0.06* -0.06** 0.01 -0.01* -0.01 -0.09* -0.13*** -0.06 0.00 0.02 -0.10* 

Highest Grade 0.02*** 0.02*** 0.01* 0.00 0.00 0.01 0.02** 0.02*** 0.01* 0.02*** 0.02*** 

Age Group -0.07*** -0.07*** -0.02 0.00 -0.01 0.00 -0.04 -0.07*** -0.09*** -0.12*** -0.10*** 

Household Size 0.01 0.00 0.02** 0.00 0.01 0.01 0.01 0.00 -0.01 0.01 0.01 

Sex (HH Head) 0.04 0.05* 0.02 0.01 0.01 0.06 0.03 0.03 0.07 0.02 0.05 

Highest Grade (HH Head) 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.01 

Parents Living Elsewhere -0.02 -0.04 0.00 0.00 0.00 0.03 0.08 -0.07 -0.05 -0.12*** 0.01 

Spouse Living Elsewhere -0.03** -0.03** -0.03 0.00 -0.01 -0.02 -0.06* -0.01 0.00 -0.02 -0.07** 

Siblings Living Elsewhere -0.03 -0.02 0.00 0.00 -0.02 -0.05 -0.05 -0.01 -0.01 -0.03 0.00 

Children Living Elsewhere 0.02 0.02 0.03 0.00 0.02 0.04 0.02 0.02 0.03 -0.03 0.02 

Wealth Index Quintile 0.01 0.01 0.02 0.00 -0.01 0.00 0.03 0.02 0.02 -0.02 0.03 

Mobiles per HH Member 0.03 0.03 -0.03 0.00 0.01 0.02 0.02 0.02 0.04 0.10*** 0.01 

HH Assets: Landline -0.05 -0.03 -0.04 0.00 0.00 -0.08* -0.06 -0.08 -0.03 0.05 -0.07 

HH Assets: Computer 0.04 0.04 0.03 0.00 0.01 0.09 0.01 0.03 0.02 0.11 -0.02 

Respondent Owns Phone 0.19*** 0.25*** 0.04* 0.00 0.01 0.48*** 0.36*** 0.13*** 0.01 -0.04 0.18*** 

Constant 0.28*** 0.24*** 0.01 0.03* 0.06 0.12 0.23* 0.22* 0.29*** 0.47*** 0.34** 

R2 0.60 0.67 0.19 0.11 0.07 0.54 0.48 0.35 0.33 0.50 0.40 

Adjusted R2 0.57 0.64 0.12 0.04 -0.01 0.50 0.43 0.30 0.27 0.45 0.35 
Source: Author. 489 
Notes: n=398. Village and ethnicity dummies not reported. HH is household. Heteroscedasticity-robust standard errors. 490 
*p<0.05, **p<0.01, ***p<0.001. 491 
  492 
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Table 5. Regression Results: Determinants of Utilisation Among Phone Owners, Rajasthan 493 
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 (1) (2) (3) (4) (5) (6) (7) 

Sex (Female) -0.05 -0.02 -0.03 -0.11 -0.04 0.02 -0.09 

Highest Grade 0.01** 0.00 0.00 0.03* 0.01 0.01 0.02** 

Age Group -0.02* -0.04** -0.03 -0.04 -0.02 0.00 -0.01 

Household Size 0.01 0.01 0.01 0.02 0.00 0.01 0.00 

Sex (HH Head) 0.02 -0.05 -0.07 0.00 0.02 0.09 0.13 

Highest Grade (HH Head) 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Parents Living Elsewhere -0.08* 0.02 -0.09 -0.16 -0.12 -0.03 -0.10 

Spouse Living Elsewhere 0.01 -0.02 0.02 -0.02 -0.01 -0.04 0.12 

Siblings Living Elsewhere 0.07 -0.06 0.05 0.13 0.06 -0.03 0.26* 

Children Living Elsewhere 0.00 -0.02 -0.03 0.13 -0.04 0.01 -0.07 

Wealth Index Quintile 0.00 0.04** 0.03 -0.05 -0.01 -0.01 -0.02 

Mobiles per HH Member 0.26** 0.22* 0.21* 0.76*** 0.03 0.08 0.26 

HH Assets: Landline Phonea        

HH Assets: Computer 0.15 -0.01 -0.01 0.45* 0.07 0.01 0.37** 

Phone Type -0.04 -0.03 -0.01 -0.13* -0.04 0.05 -0.06 

Phone Language (English) 0.04 -0.02 -0.03 0.02 0.09 0.07 0.10 

Phone Condition 0.01 0.00 0.00 0.06 0.00 -0.01 0.03 

Phone Location When Outdoors (At Home) -0.03 0.01 -0.04 -0.07 -0.03 0.01 -0.04 

Phone Location When Outdoors (With Others) -0.20*** -0.31*** -0.31*** -0.11 -0.05 -0.02 -0.40*** 

Years of Phone Use 0.01 0.01 0.00 0.02 0.01 0.01 -0.01 

Constant 0.29* 0.55*** 0.51*** 0.12 0.23 0.01 0.33 

R2 0.62 0.56 0.50 0.48 0.30 0.31 0.46 

Adjusted R2 0.49 0.42 0.34 0.31 0.07 0.10 0.29 
Source: Author. 494 
Notes: n=168. Village and ethnicity dummies not reported. HH is household. Heteroscedasticity-robust standard errors. 495 
a.No landline phones in Rajasthan sample. 496 
*p<0.05, **p<0.01, ***p<0.001. 497 
  498 
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Table 6. Regression Results: Determinants of Utilisation Among Phone Owners, Gansu 499 
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 (1) (2) (3) (4) (5) (6) (7) 

Sex (Female) -0.06 -0.08 -0.13* -0.08 0.00 0.03 -0.10 

Highest Grade 0.01** 0.00 0.01 0.02* 0.01 0.02** 0.02** 

Age Group -0.09*** -0.02 -0.06* -0.08** -0.12*** -0.14*** -0.12*** 

Household Size 0.01 0.01 0.01 0.00 -0.02 0.01 0.01 

Sex (HH Head) 0.08 0.12 0.05 0.07 0.15* 0.01 0.10 

Highest Grade (HH Head) 0.01 0.00 0.00 0.01 0.01* 0.00 0.01 

Parents Living Elsewhere -0.05 0.00 0.04 -0.08 -0.05 -0.15*** -0.03 

Spouse Living Elsewhere -0.03* -0.02 -0.06* 0.00 0.00 -0.01 -0.07** 

Siblings Living Elsewhere -0.04 -0.07* -0.06 -0.03 -0.02 -0.04 -0.02 

Children Living Elsewhere 0.04 0.03 0.06 0.02 0.03 0.00 0.07 

Wealth Index Quintile 0.02 0.00 0.03 0.04 0.04* -0.03 0.03 

Mobiles per HH Member 0.03 -0.01 0.01 0.01 0.04 0.13*** 0.01 

HH Assets: Landline Phone -0.02 -0.04 -0.01 -0.10 -0.06 0.11* -0.03 

HH Assets: Computer 0.02 0.05 -0.01 0.01 -0.02 0.11 -0.01 

Phone Type 0.03 0.00 0.01 0.02 0.03 0.06* 0.06 

Phone Language (English) -0.37*** -0.22*** -0.05 -0.52*** -0.26* -0.38** -0.76*** 

Phone Condition -0.01 -0.06 0.00 0.02 -0.02 -0.02 0.05 

Phone Location When Outdoors (At Home) -0.07* -0.13* -0.15** 0.02 -0.04 -0.05 -0.06 

Phone Location When Outdoors (With Others) -0.22* -0.13 -0.32 -0.24*** -0.11 -0.20 -0.32 

Years of Phone Use 0.01 0.01** 0.02*** 0.01 0.00 -0.01 0.01 

Constant 0.38*** 0.69*** 0.50** 0.20 0.29 0.41** 0.22 

R2 0.54 0.29 0.35 0.32 0.37 0.60 0.39 

Adjusted R2 0.47 0.17 0.24 0.21 0.27 0.54 0.29 
Source: Author. 500 
Notes: n=265. Village and ethnicity dummies not reported. HH is household. Heteroscedasticity-robust standard errors. 501 
*p<0.05, **p<0.01, ***p<0.001. 502 

 503 

Considering phone utilisation among the general population in Tables 3 (Rajasthan) and 504 

4 (Gansu), two main observations emerge. First, as would be expected, personal mobile phone 505 

ownership was an important correlate of general and basic mobile phone utilisation in both sites 506 

(Models 1, 6-8), and it was linked strongly to the utilisation of own phones and shared phones 507 

(Models 2 and 3). Yet, contrary to intuition, the utilisation of other functions (e.g. incoming 508 

text messages) and through other access modes (borrowed phones, third-party access) were 509 

independent of personal mobile phone ownership. Second, population-level phone utilisation 510 

was also influenced by individual and social factors. For example, being female and older was 511 

negatively associated with average utilisation, whereas the relationship with education was 512 
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positive. In Rajasthan, the household size, the education of the household head, and the number 513 

of mobile phones per household member were positively correlated with a range of utilisation 514 

indicators, which suggests that phones and technical skill were shared within the household (at 515 

least for basic uses). Among the more individualistic and dispersed rural households in Gansu, 516 

these factors had very little influence on utilisation. 517 

Tables 6 (Rajasthan) and 7 (Gansu) provide further insight into the correlates of overall 518 

and functional utilisation among phone owners, with additional mobile-phone-specific control 519 

variables (phone type, language, condition; phone location when leaving the house; years of 520 

phone use). A common pattern was the continued association of age and education with mobile 521 

phone utilisation; especially so in the more individualistic setting of rural Gansu. In addition, 522 

mobile phone utilisation tended to be significantly lower if owners left their phones at home 523 

(Gansu) or with other individuals (Rajasthan, Gansu). Differences between the sites were 524 

visible as well: In Rajasthan, the positive and significant coefficient for household mobile phone 525 

ownership suggests that social interactions and potentially technical skill within the household 526 

influenced personal phone use. In Gansu, utilisation was linked positively to the number of 527 

years of experience with mobile phone, and negatively to the phone’s interface language and to 528 

family dispersion. 529 

The qualitative data helped to explain the social drivers and frictions of mobile phone 530 

utilisation in greater depth, for instance the social context of mobile phone access and the 531 

limitations of technological learning-by-doing (on which I will focus in the remainder of this 532 

section). Firstly, mobile phone access was conditioned by site-specific logistical requirements 533 

and different “costs” to the user. For instance, respondents in both sites indicated that, in sharing 534 

arrangements between spouses, unknown callers led to “misunderstandings” (Gansu, woman, 535 

42, recently lost phone) and “a lot of stress and tension in the household and between husband 536 

and wife” (Rajasthan, woman, 22, phone owner). Likewise, the transactional nature of 537 
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borrowing could become an obstacle for mobile phone access if it restricted phone access to 538 

“important things” from the lender’s perspective (Gansu, man, 47, phone owner). A female 539 

respondent in a group discussion in Rajasthan described this challenge in her village: 540 

 541 

“When [women without a phone] have to a make call, they have to go from house to 542 

house to ask people to make a call for them, and people make excuses and say that ‘We 543 

don’t have balance’, ‘My phone is not working’, and so forth”. (Rajasthan, response in 544 

female focus group with mixed mobile phone ownership) 545 

 546 

Similar difficulties were reported in Gansu, where for instance an illiterate respondent 547 

in a group discussion mentioned that, “Sometimes [other villagers] wouldn’t lend. They would 548 

say to be out of power or out of service”. Frictions in sharing and borrowing can therefore 549 

suppress the access to and use of mobile phones, especially for non-critical uses like browsing 550 

the mobile Internet as described above. 551 

Secondly, my qualitative analysis did not dispute that individuals learn technical skills 552 

on their own or from other phone users. However, the evidence suggested that learning 553 

processes were incomplete because available mobile phone functions were often under-utilised 554 

and years of experience with mobile phones were not strongly related to phone utilisation. 555 

Middle-aged and older respondents indicated that younger family members taught them few 556 

skills beyond receiving and making calls, and that they might become impatient and indeed 557 

“angry” about repeated requests to explain basic functions of the mobile phone (Rajasthan, 558 

woman, 35, phone owner). Trial-and-error self-learning processes were similarly complicated 559 

and not only constrained by visual impairment or illiteracy, but also by economic 560 

considerations. For example, an older man in Rajasthan was reluctant to borrow a mobile phone 561 
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from his family members “because if I press a wrong button accidently, then I will cause money 562 

loss” (Rajasthan, men, 55 to 60 [group response], non-owners). 563 

These patterns suggested that learning could come at a “cost” (psychic, social, and in 564 

some instances also perceived monetary costs), which had to justify the expected benefit of 565 

being able to make calls, send text messages, operate the calculator, or to use the mobile 566 

Internet. Where this was not the case, users simply stated that further functional engagement 567 

with the phone was “unnecessary” (Gansu, man, 60, phone owner). Economic constraints and 568 

limited formal education appeared to accentuate these limitations, which may explain the 569 

comparatively lower use of more advanced functions like text messaging and mobile data in 570 

Rajasthan: utilisation scores for incoming SMS, outgoing SMS, and mobile data in Rajasthan 571 

were 0.15, 0.05, and 0.02, compared to 0.30, 0.22, and 0.28 in Gansu. 572 

Overall, the data analysis suggested that the utilisation of mobile phones was socially 573 

and contextually conditioned, regardless of whether people owned the device. The quantitative 574 

analysis indicated that—alongside phone ownership—education and age are consistent and 575 

important correlates of overall phone utilisation among the general populations and phone 576 

owners in both field sites. Other factors like sex and wealth varied across the local context of 577 

the rural Indian and Chinese case studies and corresponded thus to locally idiosyncratic patterns 578 

of mobile phone utilisation. The qualitative analysis provided more detailed examples of 579 

sharing arrangements and technological learning processes, all of which undermined the notion 580 

of “ubiquity” as people continued to “under-utilise” mobile devices despite their alleged 581 

diffusion. 582 

5 Discussion and Conclusion 583 

The purpose of this paper was to challenge widespread “ubiquity” narratives through a 584 

mixed methods exploration of the manifestations, drivers, and frictions of mobile phone use. 585 

The analysis focused on rural India and China as two low- and middle-income settings with fast 586 
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mobile phone diffusion that are likely to attract mobile-phone-based development interventions. 587 

My findings illustrated that: 588 

(a) mobile phones were widespread in both sites; 589 

(b) indirect routes extended phone access yet further; 590 

(c) the nature and uses of these phones was highly heterogeneous; 591 

(d) common demographic factors like education, age, and sex and site-specific factors 592 

like mobility patterns and living arrangements shaped the utilisation of phones 593 

systematically; 594 

(e) indirect routes of access came with logistical requirements that could reduce non-595 

emergency phone use in settings with low degrees of mobile diffusion; and 596 

(f) frictions in peer learning and learning-by-doing prevented individuals from making 597 

“full use” of mobile technology in economically constrained settings with low levels 598 

of education. 599 

Taken together, this evidence provided consistent and strong support for the claim that the 600 

notion of “ubiquity” is misleading. 601 

However, it is worth considering three main limitations. Firstly, the study took place in 602 

rural field sites in two low- and middle-income countries. While it is possible to question the 603 

representativeness of the findings on this basis, my findings correspond to qualitative and 604 

survey research in other low-, middle-, and high-income countries (Basu & Foster, 1998; 605 

Chipchase, 2008; Dey et al., 2011; Fernández-Ardèvol, 2014; Medhi, Cutrell, & Toyama, 2010; 606 

Reisdorf, 2011), and they echo arguments of other bodies of development research, for instance 607 

the proximate illiteracy literature where literacy constraints are partially overcome through the 608 

presence of third parties (Basu & Foster, 1998; Basu et al., 2001; Iversen & Palmer-Jones, 2008; 609 

Maddox & Esposito, 2013). This degree of consistency makes it improbable that the 610 
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documented manifestations and challenges of mobile phone use are somehow wonderful 611 

phenomena of poor, rural areas of Rajasthan and Gansu. 612 

Secondly, the quantitative data set based on a cross-sectional non-experimental 613 

stratified cluster random survey design did not allow me to rule out reverse causality 614 

conclusively. For example, a significant positive association between mobile phone utilisation 615 

and education could mean that phone users access information to learn more effectively (Aker, 616 

Ksoll, & Lybbert, 2012). While I could therefore only establish associations between the 617 

dependent and independent variables, the consistency between the quantitative and the 618 

qualitative findings and an illustrative robustness check in Supplemental File 3 using two-stage 619 

least squares estimates lent support to the argument that the control variables played a role in 620 

determining utilisation, rather than vice versa. Yet, the study design imposed limitations for 621 

understanding the dynamic appropriation of mobile phones, and it further limited my ability to 622 

capture the social environment of individuals comprehensively. Future research may therefore 623 

explore causal relationships and social positions in greater depth through longitudinal social 624 

network data that capture gradual mobile phone utilisation within changing socio-technical 625 

contexts together with alternative instruments or direct measures of technical literacy and 626 

affinity. 627 

Thirdly, my phone utilisation index was only a partial representation of a 628 

multidimensional concept of “adopting” mobile technology. The index focused on general yet 629 

basic functional engagement with mobile phones, which ignores specific uses like social, 630 

economic, or healthcare applications of the phone (for examples of healthcare uses, see 631 

Haenssgen, 2015a, 2018; Haenssgen & Ariana, 2017), and it did not include symbolic forms of 632 

engagement that could be of interest in sociological research (Lee et al., 2012). The quantitative 633 

findings were therefore shaped by my construction of the utilisation variables, which exceeded 634 

variation contained in common binary indicators of mobile phone adoption. For example, 635 
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ownership-based measures of “adoption” would have assumed away any differences in usage 636 

among the 47% and 78% phone owners in rural Rajasthan and Gansu, while a binary measure 637 

based on Rogers’s (2003:21) notion of “full use” (i.e. 100% phone utilisation) would have 638 

generated adoption rates of 0% in Rajasthan and 5% in Gansu. My approach, though 639 

idiosyncratic, was justified because it was grounded in preceding qualitative research that aimed 640 

to understand the varied forms of mobile phone use before measuring them quantitatively—641 

yielding thus a more faithful representation of people’s engagement with technology in rural 642 

Rajasthan and Gansu than conventional binary indicators of adoption. Future work may 643 

compare different index constructions for their analytical power in various geographic contexts 644 

(e.g. urban middle-income settings) and domains of use (e.g. employment search), and explore 645 

the degree of social (e.g. gender) stratification across various measures of mobile phone 646 

utilisation. 647 

Bearing in mind these limitations, I have reason to believe that my claims hold—but the 648 

implication of this study is certainly not that mobile phones should be disregarded in 649 

international development. Access to technology evidently matters and no phone utilisation can 650 

occur in the absence of diffusion. My analysis rather suggests that (i) we cannot take ubiquity 651 

for granted, given that mobile phone use—like literacy—is always socially embedded and thus 652 

subject to social frictions and enablers; (ii) phone-based innovations and their benefits may 653 

diffuse unevenly along functional and social strata, given the social embeddedness of phones; 654 

and (iii) we need further conceptual and empirical work to understand the various dimensions 655 

of mobile phone adoption in particular and technology adoption in general—without projecting 656 

potentially biased notions on low- and middle-income settings. As such, effective use may be 657 

a superior indicator to nominal ownership, similar to claims that effective literacy is a superior 658 

measure to individual literacy rates (Basu & Foster, 1998). At the same time, we should be wary 659 

not to assume that externalities leading to greater digital inclusion are unambiguously 660 

advantageous because technology adoption may have also negative externalities for non-users 661 
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(e.g. by absorbing public resources at the expense of non-users, Haenssgen, 2018; Haenssgen 662 

& Ariana, 2017). 663 

In conclusion, heterogeneous mobile phone utilisation is not an idiosyncrasy of 664 

“developing countries” because it has been documented in high- as well as low-income 665 

contexts. The continued reproduction of the “ubiquity” narrative therefore risks establishing a 666 

hollow and potentially misleading cliché of universal mobile phone inclusion. Development 667 

interventions based on such a pro-technology bias can potentially replicate or even amplify the 668 

marginalisation of those believed to benefit from diffusion processes. 669 

Endnotes 670 



Page 1 

References 671 

Aker, J. C., & Fafchamps, M. (2014). Mobile phone coverage and producer markets: evidence 672 

from West Africa. The World Bank Economic Review, 29, 262-292. doi: 673 

10.1093/wber/lhu006 674 

Aker, J. C., Ksoll, C., & Lybbert, T. J. (2012). Can mobile phones improve learning? Evidence 675 

from a field experiment in Niger. American Economic Journal: Applied Economics, 676 

4(4), 94-120. doi: 10.2307/23269743 677 

Anstey Watkins, J. O. T., Goudge, J., Gómez-Olivé, F. X., & Griffiths, F. (2018). Mobile phone 678 

use among patients and health workers to enhance primary healthcare: A qualitative 679 

study in rural South Africa. Social Science & Medicine, 198, 139-147. doi: 680 

10.1016/j.socscimed.2018.01.011 681 

Archambault, J. S. (2012). 'Travelling while sitting down': mobile phones, mobility and the 682 

communication landscape in Inhambane, Mozambique. Africa, 82, 393-412. doi: 683 

10.1017/S0001972012000307 684 

Arksey, H., & Knight, P. T. (1999). Interviewing for social scientists. London: Sage. 685 

Bailard, C. S. (2009). Mobile phone diffusion and corruption in Africa. Political 686 

Communication, 26, 333-353. doi: 10.1080/10584600903053684 687 

Barbour, R. S. (2007). Doing focus groups. Los Angeles, CA: Sage. 688 

Basu, K., & Foster, J. E. (1998). On measuring literacy. The Economic Journal, 108, 1733-689 

1749. doi: 10.1111/1468-0297.00369 690 

Basu, K., Narayan, A., & Ravallion, M. (2001). Is literacy shared within households? Theory 691 

and evidence for Bangladesh. Labour Economics, 8, 649-665. doi: 10.1016/S0927-692 

5371(01)00048-3 693 

Breusch, T. S., & Pagan, A. R. (1979). A simple test for heteroscedasticity and random 694 

coefficient variation. Econometrica, 47, 1287-1294. doi: 10.2307/1911963 695 



Page 2 

Bruno, G., Esposito, E., Genovese, A., & Gwebu, K. L. (2010). A critical analysis of current 696 

indexes for digital divide measurement. The Information Society, 27, 16-28. doi: 697 

10.1080/01972243.2010.534364 698 

Chavula, H. K. (2012). Telecommunications development and economic growth in Africa. 699 

Information Technology for Development, 19, 5-23. doi: 700 

10.1080/02681102.2012.694794 701 

China Marketing Research. (2014). China data online. Retrieved November 19, 2014, from 702 

http://chinadataonline.org 703 

Chipchase, J. (2008). Reducing illiteracy as a barrier to mobile communication. In J. E. Katz 704 

(Ed.), Handbook of mobile communication studies (pp. 79-89). Cambridge, MA: MIT 705 

Press. 706 

Cook, R. D., & Weisberg, S. (1983). Diagnostics for heteroscedasticity in regression. 707 

Biometrika, 70, 1-10. doi: 10.2307/2335938 708 

D’Souza, D. A. (2010). The exercise of personal agency by mobile phone use: a mixed methods 709 

study among young people in Mumbai, India. (Unpublished PhD thesis), Dublin City 710 

University, Dublin.    711 

Datanet India. (2014). Indiastat.   Retrieved November 19, 2014, from www.indiastat.com 712 

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer 713 

technology: a comparison of two theoretical models. Management Science, 35, 982-714 

1003. doi: 10.2307/2632151 715 

de Silva, H., Ratnadiwakara, D., & Zainudeen, A. (2011). Social influence in mobile phone 716 

adoption: evidence from the bottom of the pyramid in emerging Asia. Information 717 

Technologies and International Development, 7(3), 1-18.  718 

Dey, B., Newman, D., & Prendergast, R. (2011). Analysing appropriation and usability in social 719 

and occupational lives: an investigation of Bangladeshi farmers' use of mobile 720 



Page 3 

telephony. Information Technology & People, 24, 46-63. doi: 721 

10.1108/09593841111109413 722 

Dodson, L. L., Sterling, S. R., & Bennett, J. K. (2013). Minding the gaps: cultural, technical 723 

and gender-based barriers to mobile use in oral-language Berber communities in 724 

Morocco Proceedings of the Sixth International Conference on Information and 725 

Communication Technologies and Development: Full Papers - Volume 1 (pp. 79-88). 726 

Cape Town: Association for Computing Machinery. 727 

Donner, J. (2007). The use of mobile phones by microentrepreneurs in Kigali, Rwanda: changes 728 

to social and business networks. Information Technologies & International 729 

Development, 3(2), 3-19.  730 

Donner, J. (2009). Blurring livelihoods and lives: the social uses of mobile phones and 731 

socioeconomic development. Innovations: Technology, Governance, Globalization, 732 

4(1), 91-101. doi: 10.1162/itgg.2009.4.1.91 733 

Donner, J., Rangaswamy, N., Steenson, M. W., & Wei, C. (2008). "Express yourself" and "stay 734 

together": the middle-class Indian family. In J. E. Katz (Ed.), Handbook of mobile 735 

communication studies (pp. 325-337). Cambridge, MA: MIT Press. 736 

Donner, J., & Tellez, C. A. (2008). Mobile banking and economic development: linking 737 

adoption, impact, and use. Asian Journal of Communication, 18, 318-332. doi: 738 

10.1080/01292980802344190 739 

Doron, A. (2012). Mobile persons: cell phones, gender and the self in North India. The Asia 740 

Pacific Journal of Anthropology, 13, 414-433. doi: 10.1080/14442213.2012.726253 741 

Duncombe, R. (2011). Researching impact of mobile phones for development: concepts, 742 

methods and lessons for practice. Information Technology for Development, 17, 268-743 

288. doi: 10.1080/02681102.2011.561279 744 

Farhadi, M., Ismail, R., & Fooladi, M. (2012). Information and communication technology use 745 

and economic growth. PLoS ONE, 7(11), e48903. doi: 10.1371/journal.pone.0048903 746 



Page 4 

Feder, G., Just, R. E., & Zilberman, D. (1985). Adoption of agricultural innovations in 747 

developing countries: a survey. Economic Development and Cultural Change, 33, 255-748 

298. doi: 10.2307/1153228 749 

Fernández-Ardèvol, M. (2012). Exploring the use of mobile communications in a sample of 750 

older people: preliminary results of a case study in Los Angeles IN3 Working Paper. 751 

Barcelona: Internet Interdisciplinary Institute. 752 

Fernández-Ardèvol, M. (2014). Mobile phones, restrictions and discontinuities. In I. N. C. 753 

Scharff & C. Wamala (Eds.), Proceedings of 4th International Conference on M4D 754 

Mobile Communication for Development (pp. 119-130). Karlstad: Karlstad University. 755 

Foster, A. D., & Rosenzweig, M. R. (2010). Microeconomics of technology adoption. Annual 756 

Review of Economics, 2, 395-424. doi: 10.1146/annurev.economics.102308.124433 757 

Gagliardone, I. (2016). ‘Can you hear me?’ Mobile-radio interactions and governance in Africa. 758 

New Media & Society, 18, 2080-2095. doi: 10.1177/1461444815581148 759 

Google Inc. (2016). Google.   Retrieved 23 May 2016, from https://www.google.com 760 

Government of India. (2011). Census of India 2011: Rajasthan: provisional population totals. 761 

New Delhi: Office of the Registrar General & Census Commissioner. 762 

Graham, C., & Nikolova, M. (2013). Does access to information technology make people 763 

happier? Insights from well-being surveys from around the world. The Journal of Socio-764 

Economics, 44, 126-139. doi: 10.1016/j.socec.2013.02.025 765 

GSMA. (2016a). GSMA mAgri deployment tracker. Retrieved 25 March 2016, from 766 

http://www.gsma.com/mobilefordevelopment/m4d-tracker/magri-deployment-tracker/ 767 

GSMA. (2016b). GSMA mHealth tracker. Retrieved 25 March 2016, from 768 

http://www.gsma.com/mobilefordevelopment/programmes/mhealth/mhealth-769 

deployment-tracker 770 



Page 5 

GSMA. (2016c). GSMA mobile money deployment tracker. Retrieved 25 March 2016, from 771 

http://www.gsma.com/mobilefordevelopment/m4d-tracker/mobile-money-772 

deployment-tracker/ 773 

Haenssgen, M. J. (2015a). Exploring the mismatch between mobile phone adoption and use 774 

through survey data from rural India and China. Proceedings of the 2015 IEEE 775 

International Symposium on Technology and Society (ISTAS), 1-15. doi: 776 

10.1109/ISTAS.2015.7439402 777 

Haenssgen, M. J. (2015b). Satellite-aided survey sampling and implementation in low- and 778 

middle-income contexts: a low-cost/low-tech alternative. Emerging Themes in 779 

Epidemiology, 12(20). doi: 10.1186/s12982-015-0041-8 780 

Haenssgen, M. J. (2018). The struggle for digital inclusion: phones, healthcare, and 781 

marginalisation in rural India. World Development, 104, 358-374. doi: 782 

10.1016/j.worlddev.2017.12.023 783 

Haenssgen, M. J., & Ariana, P. (2017). The social implications of technology diffusion: 784 

uncovering the unintended consequences of people’s health-related mobile phone use 785 

in rural India and China. World Development, 94, 286-304. doi: 786 

10.1016/j.worlddev.2017.01.014 787 

Heeringa, S., West, B. T., & Berglund, P. A. (2010). Applied survey data analysis. Boca Raton, 788 

FL: Chapman & Hall/CRC. 789 

Horst, H. A. (2006). The blessings and burdens of communication: cell phones in Jamaican 790 

transnational social fields. Global Networks, 6, 143-159. doi: 10.1111/j.1471-791 

0374.2006.00138.x 792 

Hübler, M., & Hartje, R. (2016). Are smartphones smart for economic development? 793 

Economics Letters, 141, 130-133. doi: 10.1016/j.econlet.2016.02.001 794 



Page 6 

IMF. (2015). World economic outlook database April 2015. Retrieved June 22, 2013, from 795 

International Monetary Fund Web site: 796 

http://www.imf.org/external/pubs/ft/weo/2015/01/weodata/index.aspx 797 

ISI Emerging Markets. (2012). ICT Sector India. New York, NY: ISI Emerging Markets. 798 

ISI Emerging Markets. (2013). ICT Sector China. New York, NY: ISI Emerging Markets. 799 

ITU. (2015). ICT facts & figures. Geneva: International Telecommunication Union. 800 

Iversen, V., & Palmer-Jones, R. (2008). Literacy sharing, assortative mating, or what? Labour 801 

market advantages and proximate illiteracy revisited. The Journal of Development 802 

Studies, 44, 797-838. doi: 10.1080/00220380802058156 803 

Jeffrey, R., & Doron, A. (2013). The great Indian phone book: how the cheap cell phone 804 

changes business, politics, and daily life. London: Hurst. 805 

Jensen, R. (2007). The digital provide: information (technology), market performance, and 806 

welfare in the South Indian fisheries sector. Quarterly Journal of Economics, 122, 879-807 

924.  808 

Kaba, B., N'Da, K., Meso, P., & Mbarika, V. W. A. (2009). Micro factors influencing the 809 

attitudes toward and the use of a mobile technology: a model of cell-phone use in 810 

Guinea. IEEE Transactions on Professional Communication, 52, 272-290. doi: 811 

10.1109/TPC.2009.2025308 812 

Karnowski, V., von Pape, T., & Wirth, W. (2011). Overcoming the binary logic of adoption. In 813 

A. Vishwanath & G. A. Barnett (Eds.), The diffusion of innovations: a communication 814 

science perspective (pp. 57-76). New York: Peter Lang. 815 

Katz, R., Koutroumpis, P., & Callorda, F. M. (2014). Using a digitization index to measure the 816 

economic and social impact of digital agendas. info, 16(1), 32-44. doi: 10.1108/info-10-817 

2013-0051 818 

Kavetsos, G., & Koutroumpis, P. (2011). Technological affluence and subjective well-being. 819 

Journal of Economic Psychology, 32, 742-753. doi: 10.1016/j.joep.2011.05.004 820 



Page 7 

Kohler Riessman, C. (2006). Narrative analysis. In V. Jupp (Ed.), The SAGE dictionary of 821 

social research methods (pp. 187-190). London: Sage. 822 

Kurniawan, S. (2008). Older people and mobile phones: a multi-method investigation. 823 

International Journal of Human-Computer Studies, 66, 889-901. doi: 824 

10.1016/j.ijhcs.2008.03.002 825 

Kwon, H. S., & Chidambaram, L. (2000). A test of the technology acceptance model: the case 826 

of cellular telephone adoption. Paper presented at the 33rd Annual Hawaii International 827 

Conference on System Sciences, 4-7 January 2000. 828 

http://ieeexplore.ieee.org/ielx5/6709/20043/00926607.pdf?tp=&arnumber=926607&is829 

number=20043 830 

Lapadat, J. C. (2010). Thematic analysis. In A. J. Mills, G. Durepos & E. Wiebe (Eds.), 831 

Encyclopedia of case study research (pp. 926-928). Thousand Oaks, CA: Sage. 832 

Lee, K. H., & Bellemare, M. F. (2013). Look who's talking: the impacts of the intrahousehold 833 

allocation of mobile phones on agricultural prices. Journal of Development Studies, 49, 834 

624-640. doi: 10.1080/00220388.2012.740014 835 

Lee, S. K., von Pape, T., & Karnowski, V. (2012). Towards more valid and reliable instruments 836 

for media appropriation research: an English translation and test of the mobile phone 837 

appropriation model and its scales. Paper presented at the "Mobile Pre-Conference 838 

Workshop" of the annual convention of the International Communication Association 839 

(ICA), 24-28 May 2012, Phoenix, AZ.  840 

Lieblich, A., Tuval-Mashiach, R., & Zilber, T. (1998). Narrative research: reading, analysis 841 

and interpretation. Thousand Oaks, CA: Sage. 842 

Ling, R., & Xiao, J. (2012). mhealth in China: designing a winning business model. New York, 843 

NY: PricewaterhouseCoopers. 844 

Lloyd-Evans, S. (2006). Focus groups. In V. Desai & R. B. Potter (Eds.), Doing development 845 

research (pp. 153-161). London: Sage. 846 



Page 8 

Maddox, B., & Esposito, L. (2013). Literacy inequalities, mediation and the public good: a case 847 

study of physical proximity and social distance in Nepal. British Journal of Sociology 848 

of Education, 34, 243-261. doi: 10.1080/01425692.2012.704722 849 

Martin, B. L., & Abbott, E. (2011). Mobile phones and rural livelihoods: diffusion, uses, and 850 

perceived impacts among farmers in rural Uganda. Information Technologies and 851 

International Development, 7(4), 17-34.  852 

May, J., & Diga, K. (2015). Progress towards resolving the measurement link between ICT and 853 

poverty reduction. In A. Chib, J. May & R. Barrantes (Eds.), Impact of Information 854 

Society Research in the Global South (pp. 83-104): Springer: Singapore. 855 

Medhi, I., Cutrell, E., & Toyama, K. (2010). It's not just illiteracy. Paper presented at the India 856 

HCI 2010/ Interaction Design & International Development 2010 conference, 20 - 24 857 

March 2010, Mumbai.  858 

Miritello, G., Moro, E., Lara, R., Martínez-López, R., Belchamber, J., Roberts, S. G. B., & 859 

Dunbar, R. I. M. (2013). Time as a limited resource: communication strategy in mobile 860 

phone networks. Social Networks, 35, 89-95. doi: 10.1016/j.socnet.2013.01.003 861 

Mishler, E. G. (1986). Research interviewing: context and narrative. Cambridge, MA: Harvard 862 

University Press. 863 

Mishra, S. (2005). Secluded and proximate illiteracy: comparing situations. Social Indicators 864 

Research, 70, 231-240. doi: 10.1007/s11205-004-1546-7 865 

Morgan, D. L. (2008). Snowball sampling. In L. M. Given (Ed.), The SAGE encyclopedia of 866 

qualitative research methods. Thousand Oaks, CA: Sage. 867 

NBS. (2013). China statistical database. Retrieved July 23, 2013, from National Bureau of 868 

Statistics of China Web site: http://219.235.129.58/welcome.do 869 

Ndiaye, M. A., & Zouinar, M. (2014). The usage of mobile phones by low-literate users in 870 

Senegal: an ethnographic study. In I. N. C. Scharff & C. Wamala (Eds.), Proceedings 871 



Page 9 

of 4th International Conference on M4D Mobile Communication for Development (pp. 872 

272-280). Karlstad: Karlstad University. 873 

Oreglia, E., & Kaye, J. (2012). A gift from the city: mobile phones in rural China. Paper 874 

presented at the ACM 2012 conference on Computer Supported Cooperative Work, 875 

February 11-15, 2012, Seattle, WA. 876 

http://delivery.acm.org/10.1145/2150000/2145228/p137-877 

oreglia.pdf?ip=129.67.116.17&id=2145228&acc=ACTIVE%20SERVICE&key=C27878 

16FEBFA981EF1FFE496A39B822B3BD58A7F987B06222E&CFID=234201184&C879 

FTOKEN=70925838&__acm__=1374089094_a5b4af572dc07f3e30d963ae80ea606b 880 

Palackal, A., Nyaga Mbatia, P., Dzorgbo, D.-B., Duque, R. B., Ynalvez, M. A., & Shrum, W. 881 

M. (2011). Are mobile phones changing social networks? A longitudinal study of core 882 

networks in Kerala. New Media & Society, 13, 391-410. doi: 883 

10.1177/1461444810393900 884 

Porter, G., Hampshire, K., Abane, A., Munthali, A., Robson, E., Mashiri, M., & Tanle, A. 885 

(2012). Youth, mobility and mobile phones in Africa: findings from a three-country 886 

study. Information Technology for Development, 18, 145-162. doi: 887 

10.1080/02681102.2011.643210 888 

Qiang, C. Z., Yamamichi, M., Hausman, V., Miller, R., & Altman, D. (2012). Mobile 889 

applications for the health sector. Washington, DC: World Bank. 890 

QSR International. (2014). Nvivo 10. Doncaster: QSR International Pty Ltd.  891 

Reisdorf, B. C. (2011). Non-adoption of the Internet in Great Britain and Sweden. Information, 892 

Communication & Society, 14, 400-420. doi: 10.1080/1369118X.2010.543141 893 

Reisdorf, B. C., Axelsson, A.-S., & Söderholm, H. M. (2012). Living offline: a qualitative study 894 

of Internet non-use in Great Britain and Sweden. Paper presented at the Association of 895 

Internet Researchers Conference, 18-21 October 2012, Salford, UK. 896 



Page 10 

research2guidance. (2013). Whitepaper: the smartphone app market 2013. Berlin: 897 

research2guidance. 898 

Rice, R. E., & Pearce, K. E. (2015). Divide and diffuse: comparing digital divide and diffusion 899 

of innovations perspectives on mobile phone adoption. Mobile Media & 900 

Communication. doi: 10.1177/2050157915590469 901 

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). New York: Free Press. 902 

Saramäki, J., Leicht, E. A., López, E., Roberts, S. G. B., Reed-Tsochas, F., & Dunbar, R. I. M. 903 

(2014). Persistence of social signatures in human communication. Proceedings of the 904 

National Academy of Sciences, 111, 942-947. doi: 10.1073/pnas.1308540110 905 

Souter, D., Scott, N., Garforth, C., Jain, R., Mascarenhas, O., & McKemey, K. (2005). The 906 

economic impact of telecommunications on rural livelihoods and poverty reduction: a 907 

study of rural communities in India (Gujarat), Mozambique and Tanzania. London: UK 908 

Department for International Development. 909 

StataCorp. (2013). Stata Statistical Software: Release 13. College Station, TX: StataCorp LP.  910 

Stewart, D. W., Shamdasani, P. N., & Rook, D. W. (2007). Focus groups: theory and practice 911 

(2nd ed.). Thousand Oaks, CA: Sage. 912 

Stump, R. L., Wen Gong, & Zhan Li. (2008). Exploring the digital divide in mobile-phone 913 

adoption levels across countries: Do population socioeconomic traits operate in the 914 

same manner as their individual-level demographic counterparts? Journal of 915 

Macromarketing, 28, 397-412. doi: 10.1177/0276146708325386 916 

Subramanian, S. (2004). Measuring literacy: some extensions of the Basu-Foster framework. 917 

Journal of Development Economics, 73(1), 453-463. doi: 918 

10.1016/j.jdeveco.2002.11.003 919 

Subramanian, S. (2008). Externality and literacy: a note. The Journal of Development Studies, 920 

44, 839-848. doi: 10.1080/00220380802058396 921 



Page 11 

Tenhunen, S. (2008). Mobile technology in the village: ICTs, culture, and social logistics in 922 

India. Journal of the Royal Anthropological Institute, 14, 515-534. doi: 10.1111/j.1467-923 

9655.2008.00515.x 924 

Thornham, H., & Gómez Cruz, E. (2017). [Im]mobility in the age of [im]mobile phones: young 925 

NEETs and digital practices. New Media & Society, 19, 1794-1809. doi: 926 

10.1177/1461444816643430 927 

Torrance, H. (2012). Triangulation, respondent validation, and democratic participation in 928 

mixed methods research. Journal of Mixed Methods Research, 6, 111-123. doi: 929 

10.1177/1558689812437185 930 

Tossell, C. C., Kortum, P., Shepard, C., Rahmati, A., & Zhong, L. (2012). An empirical analysis 931 

of smartphone personalisation: measurement and user variability. Behaviour & 932 

Information Technology, 31, 995-1010. doi: 10.1080/0144929X.2012.687773 933 

Ureta, S. (2008). Mobilising poverty? Mobile phone use and everyday spatial mobility among 934 

low-income families in Santiago, Chile. The Information Society, 24, 83-92. doi: 935 

10.1080/01972240701883930 936 

Walsham, G. (2010). ICTs for the broader development of India: an analysis of the literature. 937 

Electronic Journal of Information Systems in Developing Countries, 41(4), 1-20.  938 

Wei, L., & Zhang, M. (2008). The adoption and use of mobile phone in rural China: a case 939 

study of Hubei, China. Telematics and Informatics, 25, 169-186. doi: 940 

10.1016/j.tele.2006.10.001 941 

Wesolowski, A., Eagle, N., Noor, A. M., Snow, R. W., & Buckee, C. O. (2012). Heterogeneous 942 

mobile phone ownership and usage patterns in Kenya. PLoS ONE, 7(4), e35319. doi: 943 

10.1371/journal.pone.0035319 944 

Wesolowski, A., Eagle, N., Noor, A. M., Snow, R. W., & Buckee, C. O. (2013). The impact of 945 

biases in mobile phone ownership on estimates of human mobility. Journal of The Royal 946 

Society Interface, 10(81). doi: 10.1098/rsif.2012.0986 947 



Page 12 

White, H. (1980). A heteroskedasticity-consistent covariance matrix estimator and a direct test 948 

for heteroskedasticity. Econometrica, 48, 817-838. doi: 10.2307/1912934 949 

Wicander, G. (2010). M4D overview 1.0: the 2009 introduction to mobile for development. 950 

Karlstad: Karlstad University. 951 

Wirth, W., Von Pape, T., & Karnowski, V. (2008). An integrative model of mobile phone 952 

appropriation. Journal of Computer-Mediated Communication, 13, 593-617. doi: 953 

10.1111/j.1083-6101.2008.00412.x 954 

Wooldridge, J. M. (2010). Econometric analysis of cross section and panel data (2nd ed.). 955 

Cambridge, MA: MIT Press. 956 

Zanello, G. (2012). Mobile phones and radios: effects on transactions costs and market 957 

participation for households in Northern Ghana. Journal of Agricultural Economics, 63, 958 

694-714. doi: 10.1111/j.1477-9552.2012.00352.x 959 

Zanello, G., Srinivasan, C. S., & Shankar, B. (2014). Transaction costs, information 960 

technologies, and the choice of marketplace among farmers in Northern Ghana. Journal 961 

of Development Studies, 50, 1226-1239. doi: 10.1080/00220388.2014.903244 962 

Ziefle, M., & Bay, S. (2005). How older adults meet complexity: aging effects on the usability 963 

of different mobile phones. Behaviour & Information Technology, 24(5), 375-389. doi: 964 

10.1080/0144929042000320009  965 



Page 13 

Appendix 966 

Appendix Table 1. Sample Data Summary (Unweighted) 967 

Variable 
Rajasthan Gansu 

n Mean Min. Max. SD n Mean Min. Max. SD 

 Dependent Variables (Mobile Phone Utilisation) 

Utilisation Index 400 0.31 0.00 0.94 (0.20) 398 0.29 0.00 1.00 (0.27) 

A
cc

es
s 

 

Su
b

-I
n

d
ex

 Own Phone 400 0.19 0.00 0.94 (0.25) 398 0.26 0.00 1.00 (0.28) 

Shared Phone 400 0.28 0.00 0.94 (0.20) 398 0.10 0.00 1.00 (0.21) 

Borrowed Phone 400 0.01 0.00 0.28 (0.04) 398 0.00 0.00 0.17 (0.02) 

3rd-Party Use 400 0.17 0.00 0.56 (0.12) 398 0.04 0.00 1.00 (0.09) 

Fu
n

ct
io

n
al

 S
u

b
-

In
d

ex
 

Outgoing Calls 400 0.65 0.00 1.00 (0.32) 398 0.55 0.00 1.00 (0.39) 

Incoming Calls 400 0.64 0.00 1.00 (0.31) 398 0.45 0.00 1.00 (0.40) 

Outgoing SMS 400 0.13 0.00 1.00 (0.31) 398 0.20 0.00 1.00 (0.35) 

Incoming SMS 400 0.04 0.00 1.00 (0.15) 398 0.12 0.00 1.00 (0.28) 

Mobile Internet 400 0.02 0.00 1.00 (0.11) 398 0.11 0.00 1.00 (0.29) 

Tools 400 0.35 0.00 1.00 (0.40) 398 0.30 0.00 1.00 (0.41) 

 Control Variables for Mobile Phone Utilisation Among General Population 

Sex (Female) 400 0.55 0.00 1.00 (0.50) 398 0.59 0.00 1.00 (0.49) 

Highest Grade 400 3.21 0.00 18.00 (4.34) 398 4.09 0.00 15.00 (4.13) 

Age Group 400 3.02 1.00 5.00 (1.33) 398 3.96 1.00 5.00 (1.15) 

HH Size 400 5.24 1.00 15.00 (2.20) 398 3.16 1.00 15.00 (1.69) 

Sex (HH Head) 400 0.07 0.00 1.00 (0.26) 398 0.10 0.00 1.00 (0.30) 

Highest Grade (HH Head) 400 3.39 0.00 18.00 (4.09) 398 5.22 0.00 25.00 (3.90) 

Parents Living Elsewhere 400 0.07 0.00 1.00 (0.25) 398 0.24 0.00 1.00 (0.43) 

Spouse Living Elsewhere 400 0.03 0.00 1.00 (0.18) 398 0.16 0.00 9.00 (0.56) 

Siblings Living Elsewhere 400 0.10 0.00 1.00 (0.29) 398 0.70 0.00 1.00 (0.46) 

Children Living Elsewhere 400 0.09 0.00 1.00 (0.28) 398 0.64 0.00 1.00 (0.48) 

Wealth Index Quintile 400 2.83 1.00 5.00 (1.41) 398 2.65 1.00 5.00 (1.35) 

Mobiles per HH Member 400 0.21 0.00 1.00 (0.19) 398 0.61 0.00 5.00 (0.45) 

HH Assets: Landline 400 0.00 0.00 0.00 (0.00) 398 0.20 0.00 1.00 (0.40) 

HH Assets: Computer 400 0.01 0.00 1.00 (0.10) 398 0.12 0.00 1.00 (0.32) 

Respondent Owns Phone 400 0.43 0.00 1.00 (0.50) 398 0.67 0.00 1.00 (0.47) 

 Additional Control Variables for Analysis of Mobile Phone Utilisation Among Phone Owners 

Phone Type 168 1.35 0.52 1.00 (3.00) 267 1.80 0.85 1.00 (3.00) 

Phone Language (English) 168 0.24 0.43 0.00 (1.00) 267 0.01 0.09 0.00 (1.00) 

Phone Condition 168 1.18 0.56 1.00 (4.00) 267 1.57 0.59 1.00 (4.00) 

Phone Location (At Home) 171 0.24 0.43 0.00 (1.00) 267 0.15 0.36 0.00 (1.00) 

Phone Location (w/ Others) 171 0.08 0.27 0.00 (1.00) 267 0.01 0.11 0.00 (1.00) 

Years of Phone Use 171 4.31 2.68 0.00 (18.00) 265 5.92 3.90 0.00 (20.00) 

Source: Author. 968 
Note. Two questionnaires in Gansu were invalid and were dropped from the analysis. SD is standard deviation. HH is 969 
household.  970 
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Appendix Table 2. Variable Description 971 

Variable Description 

Dependent Variables (Mobile Phone Utilisation) 

Utilisation Index 

Simple average of six phone functions (see below), with index values 
ranging from 0 (less than monthly use of any of the six phone functions 

across any access mode) to 1 (daily or more frequent use of all six phone 
functions across any access mode). 

Access Sub-Indexes (Own Phone / 
Shared Phone / Borrowed Phone / 3rd-

Party Use) 

Use of four individual mobile phone access routes: through the 
respondent’s own phone, a shared phone, a borrowed phone, or through a 
third party (which can include own or others’ phones). Calculate as simple 
average utilisation of six phone functions (see below) used through each 

access mode, where each function is scored as follows: 1 – daily use; 2/3 – 
weekly use, 1/3 – monthly use, 0 – less frequent use 

Functional Sub-Indexes (Outgoing Calls / 
Incoming Calls / Outgoing SMS / 

Incoming SMS / Mobile Internet / Tools) 

Use of six individual mobile phone functions: outgoing calls, incoming calls, 
outgoing SMS, incoming SMS, mobile Internet, and tools (irrespective of 

mode of access). Each function scored according to maximum frequency of 
use across the four different access modes with following values: 1 – daily 

use; 2/3 – weekly use, 1/3 – monthly use, 0 – less frequent use. 

Control Variables for Mobile Phone Utilisation Among General Population 

P
er

so
n

a
l i 

 

C
h

ar
ac

te
ri

st
ic

s 

Sex (Female) Dummy variable: 0 – male; 1 – female 

Highest Grade Highest completed grade of formal education 

Age Group 
Ordinal variable: 1 – 18-24 years; 2 – 25-34 years; 3 – 35-44 years; 4 – 45-

59 years; 5 – 60+ years 

Wealth Index Quintile 
Continuous variable: Number of functioning mobile phones in a household 

divided by the number of household members 

Ethnicity (not reported) Dummy variable: Respondent’s ethnic group 

So
ci

a
l Ii

 

En
vi

ro
n

m
en

t Household Size 
Continuous variable: Number of people who share kitchen and have 

resided in the house for more than six months 

Sex (Household Head) Dummy variable: 0 – male; 1 – female 

Highest Grade (Household Head) Continuous variable: Highest completed grade of formal education 

Parents/Spouse/Siblings/Children 
Living Elsewhere 

Dummy variable: 0 – respondent does not have a 
parent/spouse/sibling/child who lives outside the village; 1 – all other 

cases (not counting parents-in-law and siblings-in-law) 

Te
ch

n
ic

a
l i 

 

En
vi

ro
n

m
en

t 

Mobiles per Household Member 
Ordinal variable: 5 wealth quintiles calculated separately for each country 
using principal component analysis of 19 household assets and amenities 

Household Assets: Landline 
Dummy variable: 0 – household does not own a functioning landline 

telephone; 1 – household owns a functioning landline telephone 

Household Assets: Computer 
Dummy variable: 0 – household does not own a functioning computer or 

laptop; 1 – household owns a functioning computer or laptop 

Respondent Owns Phone 
Dummy variable: 0 – respondent does not personally own a mobile phone; 

1 – respondent personally owns a mobile phone 

Contextuali Factors 
Dummy variable for each of the 32 villages 

(in addition to stratified analysis by country) 

Additional Control Variables for Analysis of Mobile Phone Utilisation Among Phone Owners 

Te
ch

n
ic

a
l i 

 

En
vi

ro
n

m
en

t 

Phone Type 
Ordinal variable: 1 – “basic phone”; 2 – “feature phone”; 3 – “smartphone” 

(assessed using show card) 

Phone Language (English) Dummy variable: 0 – local language; 1 – English 

Phone Condition 
. Ordinal variable: 1 – “good condition”; 2 – “signs of wear and tear”; 3 – 

“significant damage”; 4 – “not working” (assessed using show card) 

Phone Location When Outdoors 
(At Home) 

Dummy variable: 0 – “the mobile phone is with me when I am outdoors”; 1 
– “the mobile phone is at home when I am outdoors” 

Phone Location When Outdoors 
(With Others) 

Dummy variable: 0 – “the mobile phone is with me when I am outdoors”; 1 
– “the mobile phone is with other people when I am outdoors” 

Years of Phone Use Continuous variable: Number of years since first mobile phone use 

Source: Author. 972 
 973 
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i Aggregate result of search queries ‘“mobile phones have become ubiquitous” | “mobile phones are now 

ubiquitous” | “mobile phones are ubiquitous”’  (61,800 results), ‘“cell phones have become ubiquitous” | “cell 

phones are now ubiquitous” | “cell phones are ubiquitous”’ (53,200 results), and ‘“smartphones have become 

ubiquitous” | “smartphones are now ubiquitous” | “smartphones are ubiquitous”’ (18,100 results) on May 23, 2016. 

Other combinations of ranged from 16,000 to 42,800 results each. 

ii I thank the Editor for bringing this point to my attention. 

iii The research was approved by the Oxford Department of International Development’s Departmental Research 

Ethics Committee (Ref. SSD/CUREC1A/13-199 and CUREC1A/ODID C1A 14-031), by the Gansu Province 

Department of Statistics (Ref. 2013/10 and 2014/8), and by the internal ethics commission of the Indian Institute 

of Health Management Research, Jaipur. 

                                                 


