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Investments in digital infrastructure in marginalised communities are 

set to increase in the next decade. These are premised on the potential 

of digital technologies to contribute towards solving societal problems, 

including the fragility of food value chains in rural areas. Although 

there are mixed empirical findings on the impact of these digital 

infrastructure investments, huge investments are continuing amid 

changing ICT policies in most developing countries. This paper, using 

a case study of a local livestock value chain in a rural community in 

Zimbabwe, argues for the application of non-conventional approaches 

towards digital infrastructure transformation impact assessment. Using 

selected theories and frameworks (socio-ecological systems 

framework, choice framework and technology affordances theory) as 

well as empirical data from a project in a rural community, the paper 

shows that real-time impact assessment using context-specific metrics 

may reveal hidden digital infrastructure transformation impacts, 

positive and negative, that are often overlooked when traditional 

impact assessment approaches are employed. The findings of this study 

contribute towards improving approaches towards ICT impact 

assessment. Practitioners engaging in impact assessment are 

challenged to move beyond dependence on traditional metrics (e.g. 

access) to the adoption of participatory processes to decipher context-

appropriate metrics.  
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Introduction 

Rural communities in sub-Saharan Africa are characterized by high levels of poverty and 

poor access to infrastructure, both physical and digital (IFAD, 2016). Even though there 

are contestations on the contributions of digital infrastructure1 towards the development 

of rural communities (Friederici, et al., 2017), the lack of digital infrastructure can act as 

a poverty trap. For instance, the lack of digital infrastructure in rural communities 

precludes the rural population from participating in the growing digital economy, 

exacerbates information asymmetries and perpetuates social exclusion. Studies such as 

that of Rey-Moreno et al. (2016) argue that due to limited competition, particularly 

mobile network connectivity, accessible digital services (voice calling/data services) are 

excessively expensive to the households in rural communities. Addressing digital 

infrastructure gaps in rural communities remains therefore an urgent matter as is reflected 

by national and regional efforts such as the African Union’s Programme for Infrastructure 

Development in Africa (PIDA). Simultaneously, the private sector perceives 

technological innovations (such as digital platforms) as an opportunity to make profits 

while helping the marginalised (Kuriyan et al., 2012:1). This has encouraged the 

emergence of technological innovations aimed at marginalised communities in recent 

years.  

The ubiquity of technological innovations in poor societies has prompted studies 

exploring multiple aspects relating to these technological innovations such as design, 

adoption, and use. Studies such as Ganju et al., 2015; Gigler, 2011; and Sabbagh & 

Friedrich, 2012 are concerned with the potential impacts of these technological 

innovations on societal well-being, or broadly, development, of these marginalised 

communities (Avgerou, 2010). With the term ‘development’ itself being contested (ibid), 

studies have gone further to investigate the impacts of digital innovations on specific 

sectors such as education, health systems and agricultural systems (cf. Heeks, 2014; 

Majchrzak et al., 2016; Walsham, 2017). Despite the breadth of technological 

innovations, the integration of ICTs in rural communities has been biased towards these 

few sectors, resulting in a similar bias concerning studies of the impact of ICT in rural 

communities. With limited integration of technological innovations in specific local value 

chains, there are also limited studies which examine the impacts of technological 

innovations on local value chains such as a livestock system and natural resources in rural 

communities2 (cf. Marshall, 2015; Foster et al., 2018).  

Admittedly, rural communities have poor digital infrastructure which has resulted in 

limited integration of information and communication technologies (ICTs) in all forms of 

local value chains. Stringent regulations, policies, complex socio-economic and political 

dynamics have been noted to harbour the efforts to improve digital infrastructure in rural 

communities (Gwaka et al., 2018; Takavarasha and Makumbe, 2012). Studies are now 

emerging to explore ways and opportunities arising from digital infrastructure 

 
1 Sørensen (2013: np) refers digital infrastructure as  “Equipment; the information itself; the applications 

and software; the network standards and transmission codes facilitating interconnection and 

interoperation; and the people who create the information, develop applications and services, 

construct the facilities etc.” 
2 The lack of studies focusing on local food value chains is important for two main reasons; the local value 

chains such as livestock systems have been identified as critical towards achievement of global 

targets such as ending hunger (Sustainable Development Goal 2 – see, Committee on World Food 

Security, CFS, 2016)). Secondly, despite the importance of the local value chains, they are also 

increasingly fragile.  
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transformation in complex contexts such as the countries in sub-Saharan Africa.  Some 

conclude that, through changes in political and regulatory environments, there are 

opportunities to transform digital infrastructure in rural communities (Gwaka et al., 

2018). Zimbabwe is an example of such a complex yet transforming context. For instance, 

the countenancing of the community networks by Zimbabwe’s telecommunications 

regulatory agent, POTRAZ, shows that it is possible to establish low-cost networks and 

improve digital skills of local community members in rural communities. Taking 

advantage of these changes, various organisations are conceptualising and implementing 

ICT projects such as the Mobile Solutions for Marginalised Communities (MOSMAC).3 

Such initiatives in rural communities may result in increased calls to integrate digital 

technologies in local value chains.  

However, with the integration of digital technologies in local value chains imminent, the 

major challenge remains accurately determining the impacts of such digital technologies 

on the sustainability of such local value chains; and more broadly, the reduction of 

poverty, considering the criticism on current impact evaluation processes (cf. Pather & 

Uys, 2010). To this end, there is need for developing and/or improving impact assessment 

processes. For instance, Pawson (2006:14) suggests undertaking intervention impact 

assessments which “[n]o longer aim at the simple issue of charting the success or failure 

of specific interventions” but ask “evaluation questions [which] rove over the topics of 

when, where, why, for whom and in what respects [interventions] work, as well as how, 

in what manner and at what cost.” Also, applying a systems thinking approach to 

evaluation hold considerable attraction. Picciotto (2014:10) suggests that the systems 

thinking approach “adopt(s) networks as the privileged unit of account, explore inter-

relationships and engage with multiple actors, use concepts, symbols and diagrams to 

guide evaluative inquiry and probe the multiple loops that illuminate a changed 

preoccupation from ‘attribution’ to ‘contribution” We argue that using this approach 

would enable the achievement of robust and comprehensive impact assessment which can 

yield relevant results for policy decisions (Mthoko & Khene, 2018).  

Given the foregoing, this paper focuses on investigating the blending of multiple 

approaches for impact assessment of the MOSMAC intervention on the sustainability of 

the livestock value chain in rural Zimbabwe. The paper uses empirical evidence generated 

from the project in Beitbridge community in Zimbabwe, and selected theories as the 

analytical frameworks, towards a critical investigation into the intervention’s impacts. 

The selection of a single system, the livestock system, is based on a suggestion from 

Foster et al. (2018:73) that, even though some [interventions] are more compatible with 

other value chains, their “…impacts are likely to be shaped by the characteristics of the 

specific sectoral value chain.” By undertaking a critical analysis of the impact of an 

intervention, the study contributes towards the process of identifying and selecting 

interventions which work, and which need to be scaled or promoted within rural 

communities. Furthermore, through extensive analysis of the livestock system, this nature 

of inquiry contributes to the existing efforts to establish “where the problems lie and what 

[needs] to be done” (Anadon et al., 2015:4) within local value chains. 

 
3 The MOSMAC project was implemented by the first author through a grant from USAID with the aim to 

improve the agricultural returns for the smallholder farmers, including livestock farmers, through 

digitisation of the value chain. The project implementation and subsequently the research inquiry, 

is developed from the presupposition that digital infrastructure transformation interventions in 

rural communities are driven by their potential to contribute towards overcoming societal 

challenges such as the fragility of the food systems 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 June 2020                   doi:10.20944/preprints202006.0332.v1

https://doi.org/10.20944/preprints202006.0332.v1


   

   

Critical perspectives on technology impact assessment 

In Africa, digital infrastructure investments (ICTs and other technologies, including 

revision of old and adoption of new regulatory frameworks) have increased over the years 

(Batuo, 2015; Friederici et al., 2017). Governments and other actors such as NGOs and 

international organisations are committing to change the digital infrastructure landscape 

in developing countries (Batuo, 2015). This has largely been based on the promises of 

being connected to affordable ICTs. However, despite huge investments in digital 

infrastructure, evidence on impact is unconvincing. In short, despite the uptake of ICTs, 

the livelihoods of many individuals and/or households in developing countries have not 

improved much (cf. Harris, 2016; Qureshi, 2015), while in other cases, ICT uptake has 

been linked to poverty reduction, albeit marginally (May et al., 2014). Justifiably, studies 

have ensued questioning the significance of transforming digital infrastructure in 

developing countries (Palvia et al., 2018). However, the methods of assessing digital 

infrastructure impact on societies applied across studies (and non-academic evaluations) 

have been questionable (Gomez & Pather, 2012).  

Since most rural areas lag in technology, technology transfer to these rural communities 

has mostly been based on top-down models. Thus, superior groups and not the intended 

users, dictate the process of technology transfer (Westerveld, 2012). With limited 

knowledge on digital technologies and an inferiority complex of the recipient 

communities (to question the technologies and those who bring the technologies), limited, 

if any, community-based technology assessment occurs.4 Limited assessment has also 

been conducted by project instigators, with little community participation (this is despite 

the adoption of human-centered design principles), exceptions being Oosterlaken (2009) 

and Atwood et al. (2013). Ely et al. (2014) show that in developing countries, technology 

assessment has been much less common than in developed countries. Contrastingly, in 

developed countries, technology assessment has existed for many years, and Schot and 

Rip (1997:251) posit that, this was prompted by the need to “reduce the human costs of 

trial and error … of new technologies … by anticipating potential impacts and feeding 

these insights back into decision making, and into actors' strategies”. The late (or in some 

cases, the inexistence of) technology assessment in marginalised communities stimulates 

critical questions on whether there are concerns around human-related costs of trial and 

error of technologies in marginalised communities or not.  

Apart from the limited technology assessment initiatives, there are also concerns with the 

impact assessment approaches. Ely et al. (2014:509) show concern that “technology 

assessment in developing countries tends to have been largely technical in nature, carried 

out within centralized institutions or by external consultants.” Furthermore, technology 

assessment often fails to appraise advances in the wider social, environmental, and 

economic implications of digital infrastructure transformations (Ely et al., 2014:506). In 

supporting this, Gomez and Pather (2012:11) also show that attempts to conduct ICT 

evaluations in developing countries have focused much more “on measuring quantifiable, 

tangible outputs and outcomes of the ICTD interventions”. Further to this, Guston and 

Sarewitz (2002) as well as Pather (2017) also suggest that the timing of technology impact 

assessment needs to be shifted to ensure that technology assessments are not only done at 

the end of the projects but are also done in real-time (e.g. at planning stage, during 

 
4  This study does not distinguish between technology assessment (e.g. product appropriateness) and 

technology impact assessment (outcomes based on the technology product). Therefore, technology 

assessment and technology impact assessment are interchangeably used.  
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implementation and post implementation). It is argued that the practice of real-time 

technology assessment results in maximizing articulation of the potential benefits by the 

society, minimizing risks associated and promoting community responsiveness to the ICT 

project (cf. Guston & Sarewitz, 2002:95). Finally, a critical element to consider in impact 

assessment is the focus of the evaluation. Successes of ICT intervention differ based on 

the intended goal of the project. For instance, Pather (2017:256) suggests that success of 

an information system can be defined by the system’s achievement of the goal it is 

designed for. On the other hand, Toyama (2017) suggests that an information system’s 

success can be judged by how it helps communities achieve their aspirations, hopes and 

dreams. 

Study problem: the gap in impact assessment 

Over the past decade, Zimbabwe has experienced a series of socio-economic challenges 

such as unemployment, poverty, economic crisis, and political turmoil. While these 

challenges are endured by Zimbabwe as a country, studies show that households in rural 

areas such as Ward 15 of Beitbridge District often face enormous risks (Kinsey et al., 

1998). Like other rural districts, Beitbridge faces several challenges ranging from poor 

infrastructure and biodiversity losses to food insecurity. Among these challenges, recent 

studies including the ResilientAfrica Network study (Cooke, 2015) suggest that a lack of 

infrastructure is prominent among the key contributors of fragility in rural communities. 

In the context of this study and in relation to the livestock system, the lack of digital 

infrastructure becomes more visible with several studies (e.g. Gwaka, 2017; Prinsloo & 

De Villiers, 2017) proposing that emerging technologies have the potential to play a role 

towards achieving and maintaining sustainable livestock systems. Furthermore, Foster et 

al. (2018) suggest that the adoption and use of emerging technologies such as mobile 

phones can help overcome some challenges within value chains. However, the potential 

of emerging technologies is often thwarted by the lack of digital infrastructure in rural 

communities. Yet studies such as Rey-Moreno et al. (2016); Gwaka et al. (2018); Van 

Stam & Mweetwa (2012); and Westerveld (2012) show that it is possible to overcome 

digital infrastructure deficits in rural communities by adopting low cost bottom-up 

measures. Thus, governments and non-governmental organisations are committing 

resources to improve digital infrastructure in Africa. To this end, several ICT 

interventions are being rolled out in rural communities including the MOSMAC project 

in Beitbridge.  

Interventions like the MOSMAC project are likely to increase in the coming years. These 

interventions will be premised on their perceived potential to contribute towards solving 

societal problems, including solving the fragility of critical value chains in rural areas, 

such as the livestock value chain. However, to date, there are mixed empirical findings 

on the impacts of such interventions on the overall development of poor societies. In the 

same vein, there are on-going debates relating to impact assessment, including how 

impact is defined in different contexts, the timing of intervention impact assessment and 

the metrics used to measure impact. The approaches that are available also excessively 

simplify the complex reality to a point that they are unable to account for the changes that 

have taken place (cf. Donner & Toyama, 2009; Pather & Uys, 2010).Thus, it is of concern 

that the process of impact evaluation remains unclear (Pather & Uys, 2010). Evidently, 

existing impact evaluation metrics of digital interventions are marred with many 

problems.  Also, most evaluations have focused on understanding the effects of 

technologies on societies rather than understanding how to actively shape the effects of 
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technologies on societies to achieve society-desired outcomes or broadly, evidence 

translation (cf. Mackenzie & Wajcman, 1999). It is within this context that this study aims 

to blend impact assessment approaches as part of efforts to improve the impact assessment 

process, particularly of ICT interventions.  

Study context and methods 

To address the gap alluded to in the previous sections, the study draws from three 

purposively selected theories (frameworks) to explore the potential impacts of digital 

infrastructure transformation on the livestock system in Beitbridge. The three selected 

theories are 1) socio-ecological system selected to explore the livestock system attributes, 

2) choice framework to explore the development outcomes and 3) technology affordances 

to explore technology aspects. Using the tenets of these theories and frameworks, the 

study explores the potential impacts of digital infrastructure transformation on the 

livestock system. This study was conducted in Ward 15 in Beitbridge District which is 

located in Matabeleland South Province, in Zimbabwe (Vogt et al., 2015). The study area 

consists of 4 villages with an estimated population of 4 166 people and 932 households 

(ZimStat, 2016:77). In Ward 15, poverty levels are higher than that of Zimbabwe as a 

whole. Empirical findings are generated from data collected in rural communities of this 

area between 2015 and 2018 during the implementation of the MOSMAC project.  Since 

the MOSMAC project was implemented by the first author through a grant from USAID, 

this study emerges as part of self-reflection on development practice (Sherwood et al., 

2019).5  Data were collected using qualitative ethnographic methods including focus 

group discussions (n=9), continuous participant observation, key informant interviews 

(n=8), official meetings and community workshops (n=2). In all cases, sample sizes were 

purposively determined. During these sessions, various data sets were collected including 

photographs, field notes and audio-recordings. The data analysis process was iterative. 

Ethical clearance for data collection was obtained from the University of the Western 

Cape Human Subjects Research Ethics Committee (Reference number: HS17/3/2).  

Theoretical approaches to investigate impact 

This section presents impact assessment from a theoretical perspective. Thus, it seeks to 

demonstrate the anticipated impact of the MOSMAC intervention based on three selected 

theories. Ostrom’s (2009) socio-ecological system (SES) approach is applied to examine 

the characteristics of the livestock value chain and subsequently the potential impacts of 

digital infrastructure transformation. The study also applies Kleine’s (2010; 2013) Choice 

Framework to assess the impacts of digital infrastructure on the livestock system. To 

determine how and when impact occurs, the study applies technology affordances theory 

(cf. Gaver, 1991; Leonardi, 2012). Following this, the study will present context-sensitive 

impact assessment based on lived-realities and voices of the community. 

 

 
5 Self-reflection is common in nursing practice and can be applied in ICT4D to provide practitioners an 

opportunity to reflect on their work e.g. “individuals can acknowledge and appreciate a job well 

done, reflect on and value the activities [done]. Reflective practices provide an evidence-informed 

framework to examine professional practice, promote self-awareness, enhance self-esteem, 

improve performance, and move toward professional maturity (Sherwood et al., 2019:32) 
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Socio-ecological systems framework 

The livestock system is complex (Marshall, 2015) and determining the impacts of an 

intervention on a livestock system is also inherently complex. Ostrom’s (2009) SES 

framework serves as a diagnostic tool towards understanding complex systems, including 

livestock systems (McGinnis & Ostrom, 2014; Marshall, 2015). The tenet of the SES 

framework is that a socio-ecological system comprises both primary and secondary 

attributes that interact to produce specific outcomes. Table 1 demonstrates that poor 

attributes of SES may contribute to a system fragility. The study therefore postulates that 

the transformation of digital infrastructure (technology attribute) through an intervention, 

can reshape the structure of the entire socio-ecological system and the interaction of SES 

attributes.  

Table 1: Applying the SES framework (selected attributes) to analyse the 

Beitbridge livestock system 

Primary Attributes Secondary 

Attributes  

Empirical Evidence on how 

these attributes contribute to 

system fragility  

 

 

 

Resource System 

[RS] 

System dynamic 

predictability 

Lack of supporting infrastructure 

e.g. there is poor connectivity, 

and poor road networks thus, 

Unpredictable, reflected by the 

increase in livestock deaths, 

disease prevalence. 

 

Human constructed 

facilities 

Governance System 

[GS] 

Network 

characteristics 

Lack of coordination among the 

rule-making organisations. 

 

 

Actors [A] 

 

Number of actors 

The livestock system has a thin 

market, with many sellers 

(farmers) and fewer buyers. 

Limited, if any, use of 

technologies by livestock system 

actors 

Technologies 

 

 

 

Resource Units [RU] 

 

Resource mobility 

 

 

There are no traceability systems 

in place which are needed for 

products to qualify for certain 

markets e.g. export markets. 
 

Marketing 

characteristics  

 

As Table 1 shows, the availability (or lack thereof) of human-constructed facilities and 

(un)predictability of the system dynamics determine the sustainability of a value chain. 

Studies such as that of Mavedzenge et al. (2008) specifically argue that infrastructure 

relating to livestock in rural communities is poor. Such a lack of appropriate infrastructure 

(including digital infrastructure) subsequently contributes to the difficulty of predicting 

seasons (also, partly due to climate change), unpredictable productivity, and limited 

access to information. From a governance system [GS] perspective, the attributes of an 

SES include network characteristics, rule-making organisations, and geographic scale of 

the system and policy area. The network characteristics relate to the “connections among 

the rule-making organizations and the population subject to these rules” (McGinnis & 
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Ostrom, 2014). Many studies argue that poor governance of local level systems and/or 

value chains contribute to the fragility of these systems and/or value chains. In addition 

to the [GS] attribute, a SES can also be examined from the actors attribute [A]. The actors’ 

secondary attributes include the number of system actors, their socioeconomic 

characteristics, location, and technologies used. Existing studies on rural commodity 

markets suggest that the markets are usually thin, with limited buyers and more sellers 

(Gwaka, 2017). Furthermore, the system actors are usually poor, surviving on less than 

the poverty line. Also, since the actors are in rural areas (location), there is limited, if any, 

use of digital technologies within the livestock system. Finally, the last primary attribute 

in the SES of the livestock system is resource unit mobility [RU]. In the context of this 

study, livestock mobility is critical in monitoring livestock health and diseases through 

surveillance. Furthermore, consumers are increasingly requesting information on 

products they consume (traceability). Thus, it has become a requirement to monitor the 

mobility of livestock, which farmers in rural areas such as Beitbridge are unable to do; 

resulting in their products failing to qualify for lucrative national and international 

markets.  

Having used the SES framework to describe the livestock system, it is also possible to 

apply the same framework to undertake impact assessment of an intervention directed 

towards the livestock SES. Firstly, digital infrastructure transformation directly 

represents a transformation of the [RS], specifically human constructed facilities. The 

existence of information centres and improved connectivity through digital infrastructure 

transformation efforts create supporting infrastructure for the local systems and/or value 

chains. In connection to this, the transformation of digital infrastructure also creates an 

opportunity for the integration of digital technologies into the livestock system which has 

further potential to impact system dynamics predictability. This presumption is supported 

by Enenkel et al. (2015) who suggest that using new technologies and innovative 

collaboration has the potential to improve decision-support and subsequently, the 

productivity of the resource systems. Further to this, there is evidence that technological 

innovations such as remote sensing, geographic information systems (GIS) and 

communication networks can play a major role in the seasonal forecasts which can 

improve the predictability of system dynamics (Ospina & Heeks, 2010:6). In turn, these 

technology advances can also be critical in influencing the [RU], specifically resource 

mobility. In the context of livestock systems, Prinsloo and de Villiers (2017) argue that 

the transformation of digital infrastructure is critical for the implementation of livestock 

traceability systems. With digital transformation creating an opportunity to enhance 

traceability, the marketing characteristics of the resource units (livestock) can also be 

enhanced. In terms of governance system [GS], there is growing evidence on the use of 

digital technologies among individuals and organisations (including for social purposes) 

which can improve connections among the livestock system actors (network 

characteristics). Thus, digital infrastructure transformation can contribute towards 

improving connections among organisations and individuals within the livestock system. 

These improved connections are critical to the self-organisation of the actors [A] within 

the system (e.g. it can lead to collective marketing). In the same vein of improved 

connections, digital technologies create opportunities to increase the number of actors 

participating in the livestock system. Furthermore, there are propositions that the 

development of infrastructure can improve the economic development of communities. 

Thus, the transformation of digital infrastructure may lead to improved connections and 

improved social capital and may improve the socio-economic attributes of the farmers 

within the community.  
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The Choice Framework 

Another framework which can be used to undertake an intervention’s impact evaluation 

is the Choice Framework (CF). In the CF, Kleine (2010; 2013) suggests that the structure 

of a community and agency (of an individual or a group) combine to give dimensions of 

choice (e.g. existence of choice, use of choice) and ultimately influence the development 

outcomes (with choice as the primary outcome). The CF proposition is similar to the SES 

framework in that both frameworks suggest that within a system, there is an interaction 

of elements, e.g. the SES framework refers to the interaction of attributes, while the CF 

refers to interaction of structure and agency. A closer analysis shows that some of the 

elements under structure and agency in the CF are also classified as attributes in the SES 

framework. However, the major difference is that, in the CF, Kleine (2010; 2013) expands 

on the outcomes of these interactions, an aspect which the SES framework does not 

achieve. The CF shows that outcomes of interaction of agency and structure (attributes in 

SES) are dimensions of choice; and yet, in the SES framework, outcomes of the 

interaction of attributes are left to the imaginations of researchers and practitioners.  

In the CF depicted in Figure 1, Kleine (2010) suggests that the structure includes the 

following elements: institutions and organisations, discourses, policies and programmes, 

formal and informal laws as well as access to ICTs. On the other hand, the agency 

comprises education resources, social resources, cultural resources, and health resources 

among others. In the context of the study, it is argued that there is limited use of ICTs 

(technologies) in local value chains such as the livestock system due to lack of access to 

ICTs as well as complex and restrictive regulations. Furthermore, most of the system 

actors in rural areas lack the prerequisite agency (e.g. skills to use ICTs, resources to 

access ICTs). It can be argued that using the CF, the fragility of the systems in rural 

communities can be linked to the poor structure and agency of rural communities. To this 

end, it can therefore be argued that the impacts of digital infrastructure transformation in 

the community can be determined based on how such an intervention impacts both the 

structure and agency of the community.  

In terms of structure, digital infrastructure transformation can impact the ways in which 

existing institutions and organisations operate (function) or even prompt the emergence 

of new institutions and organisations such as the Remote Livestock Marketing System 

(RLMS), an online livestock business. From an operations perspective, the ubiquity of 

technology has the potential to contribute towards improved coordination among system 

actors such as the extension workers who can make use of social network technologies to 

communicate official information. Apart from the structure-related changes, the digital 

infrastructure transformation in a community can also impact the community’s, an 

individual’s and/or household’s agency. For instance, the establishment of low-cost 

community networks and community information centres as well as training of 

individuals on ICTs in rural areas can result in improved information, social and 

education resources. Through the CF lens of analysis, the transformation of digital 

infrastructure in rural areas amounts to the transformation of the agency and structure of 

a community ultimately shaping the dimensions of choice for the community, individuals, 

and households. This transformation also translates to the alteration of the existence and 

sense of choice and the use of the choice.  
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Figure 1: Using the CF to explore the impacts of digital infrastructure transformation on 

the livestock systems (adapted from Kleine 2010).  

 

However, these potential theoretical impacts need to be critically evaluated. For instance, 

farmers may know of alternative markets offering competitive prices but due to lack of 

transport are not able to participate in these markets. Likewise, from the use of digital 

technologies, farmers may know of market prices (market information) but due to abject 

poverty and a weak negotiating position, they may be forced to accept sub-optimal prices. 

It is therefore critical to further establish how and when digital infrastructure 

transformation impacts the livestock systems; particularly knowing that it can be difficult 

to determine clear cause and effect of technology and development. For example, 

following Jensen’s (2007) study on use of ICTs among fishers in Kerala, Srinivasan, and 

Burrell (2015) provided a critique of the role of ICTs in market price. In other words, 

context is often more critical than the introduction of ICT and can constrain the possible 

choices.  

Technology Affordances theory 

In addition to the SES framework and the CF, the impacts of digital infrastructure 

transformation can be explored using technology affordance theory. Digital infrastructure 

transformations bring new technologies to communities and these technologies come with 

specific affordances. However, the communities in which these technologies are 

introduced need to possess certain skills and knowledge to be able to identify and utilise 

the technology affordances. Thus, skills development among community members is 

critical to promote the realization of technology affordances on existing and new 

technologies. This is highlighted in Gaver’s (1991:80) argument that, “[w]hether a handle 

with particular dimensions will afford grasping depends on the grasper’s height, hand size 

etc.” Gaver’s claim can be extended beyond individuals to include institutions and groups. 
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In this regard, it is prudent to further suggest that the expected digital infrastructure 

transformation impacts on the livestock system in the study area depend on the 

appropriation of technology affordances by the system actors (individuals, institutions or 

groups) as well as other attributes of the livestock system identified in the SES framework 

(see for example, Table 1) which include the actors’ attributes, governance system, 

resource units, and the resource system attributes.  

The livestock system’s vulnerability stems from various factors including information 

asymmetry, few actors (buyers) and lack of coordination among the actors (cf. Barrett et 

al., 2017). Digital innovations suggested for the study area such as low-cost community 

networks have the potential to enable the livestock system actors, and other social actors, 

to improve information flows and coordination among themselves (cf. Foster et al., 2018). 

While this is the hoped-for outcome, Toyama (2015) shows that technology only 

amplifies the intention of the user. Thus, digital infrastructure transformation will only 

facilitate data flows if the livestock actors intend to improve (or introduce) data flows 

among themselves. In addition to this, Leonardi (2012) suggests that technology 

affordances only bring change when these affordances are appropriated by the wider 

group. Therefore, the digital infrastructure transformation can only yield desired 

outcomes when the system actors appropriate the affordances of the digital technologies 

collectively.  

However, even though system actors are central to the technology affordances theory, 

Gaver (1991) also argues that technology affordances are independent of perception or 

appropriation. Thus, digital infrastructure transformation creates affordances embedded 

in these technologies and whether actors appropriate the technology affordances or not is 

a secondary issue. Thus, the establishment of community information centre creates or 

improves ICT accessibility while the low-cost community network setup enables 

affordable communication. Whether a community wants to access ICT or not, and 

whether the community chooses to communicate or not is a secondary aspect.  

Empirical approach to impact assessment 

The theoretical impacts presented in the preceding section can be applied across different 

contexts. However, studies relying on theoretical perspectives only are often criticized as 

theoretical conjectures of impacts of specific interventions that have often contributed to 

the imposition of solutions with limited community consultation and/or consideration of 

local context. Therefore, this study attempts to blend both theoretical and empirical 

evidence in an effort to achieve a comprehensive impact assessment approach.6 The 

empirical evidence presented in this study was generated during the implementation of 

the MOSMAC project in Beitbridge between 2015 and 2018.  

At the onset of the project, introductory stakeholder meetings (e.g. with community 

members, local governing authorities, and various government departments) were held in 

the area. Upon outlining the proposed intervention (project) during these meetings, there 

were mixed reactions of optimism and pessimism. Pessimistic stakeholders raised several 

concerns including the following:   

 

 
6 The theoretical impact assessment may be generalizable while empirical impact assessment may differ 

from context to context. 
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For the past decades, we have had several of these projects. They simply come, 

do research and go. In the end, there is nothing which is left in the community to 

show for these projects. How different are you from these others? 

  

Indeed, these claims were substantial in that the study area is replete with donor projects 

working with different funding models. Some organisations only conduct feasibility work 

and leave, while most research-based projects only engage the communities without 

significant physical developments in the community. From the stakeholder meetings, 

there were sentiments that in the community, a project’s (intervention) impact could be 

measured based on what physical artefacts (e.g. computer laboratory, a borehole) it leaves 

behind beyond the project timeframe. This could be linked to SES and CF in that projects 

which focus on delivering human constructed facilities, including access to ICTs, are 

likely to be considered more successful than those which focus on developing the agency 

of the system actors. Undoubtedly, there are several concerns with adopting this approach. 

For instance, there is no consideration of whether the society considers the usefulness of 

what would be left. However, the study findings show that in most cases, the community 

finds ways to use artefacts (repurposing) but for some artefacts, they have created further 

divisions in the community as individuals seek control and ownership (further weakening 

social capital and resilience).7  

 

In several discussions with the extension workers during the various phases of the project, 

it became evident that one way which digital infrastructure transformation would impact 

the livestock system in the study area, and indeed several other value chains, would be 

incentivizing the stay of skilled personnel such as livestock technicians, teachers and 

nurses in the community (improving a community’s agency). For instance, before the 

establishment of the MOSMAC community information centre, the livestock technicians 

had to travel to the district office to access internet and other services. From the onset of 

the project, one technician highlighted that:  

 

With internet accessible in my ward, there won’t be need for me to go to the 

district office. I can work from the ward and email the reports, and this will save 

me time and costs. I also think with more developments like these, the area 

becomes more inhabitable and there won’t be any reason for me to seek a transfer 

to other districts.  

 

During the engagements with the smallholder farmers, it emerged that the livestock 

system, specifically auctioning process, was beset with challenges. To develop further 

insights into these challenges, ranking exercises of these challenges were conducted 

during participatory mapping activities and the participants identified addressing 

information asymmetry, reducing transaction costs and improving the capabilities of the 

farmers to access alternative markets as top priorities. Upon soliciting potential solutions, 

participants suggested that successful integration of technologies could significantly 

contribute to solving these challenges. For instance, one participant suggested that:  

 

Bringing ICTs to the communities can be a way to solve several challenges facing 

the farmers such as poor market information access, lack of knowledge or even 

poor communication and coordination among the livestock actors. From what you 

have presented as your project, I think you will help us a lot especially by reducing 

 
7 Miroro (2014) argues that it is critical to also conduct impact assessment in the long run to establish 

residual impact which is often overlooked when end of project evaluations are conducted.   
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unnecessary travelling (time & costs). It will be a crucial advancement if we are 

able to sell our livestock from our homes, without having to go to the auction when 

we have other things to attend to at home.  

 

However, from the same engagements with the community and livestock system actors, 

it was evident that the digital infrastructure transformation would impact certain sections 

of the livestock system but not others. For example, during the livestock auction attended, 

buyers did not have cash due to the cash crisis in Zimbabwe. However, buyers were 

willing to pay using the mobile cash option, Ecocash, and yet most smallholder farmers 

did not have access to Ecocash (limited use of technology) and generally disliked the 

option. One farmer even suggested that:  

 

For many years, I have been selling livestock and I have always been paid cash. 

I am not comfortable to receive livestock payments through the Ecocash platform 

as this service will charge me extra to access my cash and the agents, at times, do 

not have cash or the service may go down due to network 

 

Therefore, despite the affordances of mobile technologies (mobile payments), the lack of 

collective appropriation of technology affordances resulted in the smallholder farmers’ 

rejection of mobile payment option (Ecocash) when buyers at the livestock auction were 

willing to transact using mobile payment. In the same vein of technology resistance by 

the community, the empirical evidence also suggested that digital infrastructure 

transformation may have negative effects on the society such as advancing societal 

inequalities. For instance, while the technician’s willingness to commit to staying in the 

study area was encouraging, it was equally worrying that the sentiments of other 

technicians and government officials suggested potential power dynamics. For instance, 

one technician indicated that: 

 

“Once the facilities are complete, we will be working from here all the time”  

 

On the other hand, an elderly farmer remarked that:  

 

 “We will leave this technology to the young ones and the educated ones”  

 

Such remarks raised by the elderly people indeed reflected what occurred in Beitbridge. 

Following the establishment of the MOSMAC information centre, fewer elderly people 

indicated interest in using the facility. Thus, despite the MOSMAC intervention targeting 

livestock farmers, the setup of the community information centre at a local school 

suggested that the school was meant to benefit in some ways. Since the Zimbabwean 

government has mandated the teaching of ICTs in schools, the teachers at the school 

seized the opportunity to use the MOSMAC facility to teach ICTs. The school head 

remarked that: 

 

“The facility will assist us in teaching computer lessons to the children. As you 

can see, we were using one laptop for more than 30 children and we did not have 

access to internet. We are going to benefit more than anyone else in the 

community” 

 

These sentiments were also echoed by the senior teacher at a primary school where the 

MOSMAC community information centre is located. This finding reflects that 
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improvements of digital infrastructure plays a key role in attracting and retaining key 

personnel in a rural area. The above remarks indicate that the intervention has positive 

unintended consequences on the community due to its repurposing. In this regard, it is 

critical therefore to extend the impact assessment to also explore these unintended 

consequences, whether positive or negative.   

Discussion 

In the next decade, investments in digital infrastructure in marginalised communities are 

likely to increase. These investments will be driven by many factors among them, the 

need to profit as well as the genuine need to solve societal problems, or alternatively, the 

need to develop marginalised communities. Oliver et al. (2018:1) indicate, “… our 

knowledge regarding [complex systems] is fragmented hindering the development of 

coordinated solutions” and in all this confusion “a significant challenge is to prioritize 

suites of interventions that can effectively transform the [complex] system.” Overcoming 

this challenge will rely on making accurate decisions on what interventions to deploy, 

and in what areas; both of which hinge upon robust and comprehensive impact 

assessment. However, current impact assessment approaches are fraught with many 

challenges. Thus, this study has proposed blending multiple impact assessment 

approaches.  

Firstly, this study has demonstrated that impact assessment can be done at different stages 

of the project lifecycle. The study showed that even at inception meetings with local 

authorities, there were already suggestions of impact indicators. Similarly, at every stage 

of implementing the MOSMAC intervention, there were various impact related elements 

which could be established (e.g. remarks, gestures, and non-verbal actions). This is in line 

with Mthoko and Khene (2018) who argue that measuring a project’s impact based on 

baseline data “limits the potential learning that could be occurring throughout a project’s 

lifecycle.” In addition to this, the study acknowledges that theories and framework are 

designed with the end point being identifying outcomes (e.g. for the CF framework, 

outcomes relate to choice; while in SES framework, outcomes are left to be imagined). 

However, this study has suggested that impacts of interventions such as the MOSMAC 

project can be explored throughout a project’s lifecycle using the ‘building blocks’ of 

these frameworks and theories. The study has demonstrated how impact assessment can 

be identified in relation to the transformation of the attributes of a SES, transformation of 

agency and structure of a system (or community). This helps to identify the often, hidden 

and complex impacts, which otherwise would be omitted from traditional impact 

assessment.  

In empirical terms, the study has demonstrated that the MOSMAC intervention can have 

different impacts to different groups. In this study, teachers and extension workers were 

found to have interest in the intervention compared to the livestock farmers. Furthermore, 

school children were set to benefit more through access to computers and Internet. 

Therefore, even though the initial project plan had established specific targets, the 

intervention deviated, achieving unintended impacts in the process. In addition to this, 

the study suggests that philosophical approaches can further play a key role towards 

assessing impacts of interventions. For instance, using the assemblages perspective 

suggests that the impact of an intervention extends to how the intervention ‘relates’ to 

other existing infrastructure. In this context, digital infrastructure transformation in the 

community, specifically the establishment of the community information centre, 
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represents a creation of a metaphorical agora (cf. Matavire, 2016) which in the ancient 

times was central to social and political fabric of communities (ibid; Thomson & 

Wycherley, 1972). In the study area, due to spatial dynamics, e.g. vast spaces between 

households, interactions are limited to social functions and this has impacted the social 

capital among the smallholder farmers. Outside of the social functions, there are limited, 

if any, spaces accommodative to all age groups. As Matavire (2016) illustrates, 

infrastructure changes create new spaces for interaction, both physical and virtual 

interaction. However, for now, the physical interaction, meeting at the community centre, 

will be realised sooner than the virtual (cf. Gwaka, 2018). 

Conclusion 

Concurring with prior studies (Mavedzenge et al., 2008; Barret et al., 2017; Rey Moreno 

et al., 2016) on the need to continue transforming digital infrastructure in rural 

communities, this study presented an ICT intervention in rural Zimbabwe. Furthermore, 

the study has acknowledged challenges prevailing in impact assessment, and thus 

presented a blending of approaches towards impact assessment on the MOSMAC 

intervention. The findings presented in this study suggest that different impact assessment 

approaches (e.g. theoretical vis-à-vis empirical) often yield different results. Therefore, 

the blending of the different approaches is a first step towards achieving comprehensive 

context-sensitive impact assessment. Furthermore, with each approach, extended analysis 

of the system under investigation blended collaborative formulation of impact assessment 

metrics, driven by internal and external actors. Context-appropriate metrics when 

conducting such blended impact assessment. We therefore conclude that the blending of 

multiple approaches to undertake impact assessment can be key towards achieving a 

comprehensive impact assessment to yield results for policy making. However, this 

process is not without challenges. The process can be time-consuming and may require 

more resources (expertise) as well as careful analysis and selection of approaches to 

blend. Future studies extensively exploring different systems (value chains) are also 

encouraged to improve the diversity of impact metrics, including building knowledge on 

system-specific metrics. In terms of policy, this study hopes policy makers realise the 

need to improve digital infrastructure in rural communities and in practice, the study 

hopes it provides impact evaluators with a challenging perspective to undertake their 

work. 
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