
 

 

 

 

 

 

DAQ - East Africa brings together leading UK and East African researchers in air pollution, urban planning, economic 

geography, public health, social sciences and development studies to provide a framework for improved air quality 

management in three East African cities: Addis Ababa (Ethiopia), Kampala (Uganda) and Nairobi (Kenya). 

This timely and responsive programme of activity will enhance local decision-making abilities to improve urban air quality, 

reduce the effects of air pollution upon human health, and allow for sustainable development to proceed without further 

deterioration in air quality.  

Central to the project’s aims are strengthening research capabilities and technological expertise in East Africa, with local 

stakeholders and experts involved in the conception, implementation, and uptake of the programme and its outcomes. 
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Overview 
This rapid literature review was commissioned by the DAQ-EA research team to provide a synthesis of literature 

that explores challenges and opportunities for Community Engagement in Digital Innovation. The review is a 

collaborative effort between researchers based at the University of Birmingham and Addis Ababa Institute of 

Technology (AAIT) and intended as an input into a workshop on Developing Data Platforms. The literature review 

provides an overview of discussions and debates regarding Community Engagement and digital innovation and 

probes challenges and opportunities associated with the co-production of research, projects and programmes in 

the global south. The review also tentatively outlines a path forward for community engagement and the role this 

could play in the development of air quality projects and management strategies. Throughout the review, 

examples of the experience in the global south have been deployed to illustrate points or to highlight how one 

organisation has sought to address issues and engage community members. The literature review is intended to 

surface issues that may be of interest to the researchers working on digital innovation and is intended to prompt 

discussion and debate.  

In its broadest framing, community engagement refers to involvement and participation in an organisation, 

intervention or project for the welfare of the community. It has emerged as an essential component of policy 

design, implementation, project governance, delivery, monitoring and evaluation. Community engagement can 

involve various stakeholders and different levels of engagement, these may include: 

 Users and Beneficiaries of a given activity or partnership, the most basic level of engagement.  

 Advisers to the partnership through their involvement in consultations, working parties and evaluations 

and the provision of guidance and feedback.  

 Contributors to Management through membership of forums and steering groups that work alongside 

staff supervising progress on partnership activities.  

 Decision Makers primarily through, for example, their membership of a partnership committees, but also 

via consultation and input into strategic choices and other major decisions.  

 Deliverers of projects and programmes on behalf of a partnership or as local successor bodies that are 

being developed to take over projects and programmes. 

Despite the challenges associated with Community Engagement, it is clear that it can support the development of 

effective and reactive interventions including those associated with air quality management. Community 

engagement requires technical expertise, consisting of a combination of methodological and operational 

approaches that are complex and can require significant resources. It can also be a distinct process that can be 

controlled and adjusted in accordance with community feedback and should be consistently measured. 

Community engagement works best as an ongoing cumulative process enabling relationships and trust to build 

and strengthen over time. Community stakeholders can participate in a variety of ways, and at different levels of 
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influence, in identifying needs, generating solutions, planning new initiatives and service delivery. To be 

successful, community engagement must encompass strategies and processes that are sensitive to the 

community-context in which they occur. 

While debates continue over the best way to engage citizens in ‘digital innovation’, research indicates that 

engaging people fully in the information value chain can be the missing link ensuring that development of digital 

tools empowers communities. This can be achieved by involving community residents in data gathering, 

distribution, discussion, outreach and ideally, in technical processes such as editing. A series of case studies are 

presented that highlight how communities can participate in the innovation process. 

Community Engagement 
In its broadest framing, community engagement refers to involvement and participation in an organisation, 

intervention or project for the welfare of the community. It has emerged as an essential component of policy 

design, implementation, project governance, delivery, monitoring and evaluation (Institute of Health and Human 

Development, 2015; CREW, 2015; Gaventa & Barrett, 2010). The Centre for Disease Control (1997) defines 

community engagement as:  

the process of working collaboratively with and through groups of people affiliated by geographic proximity, 

special interest, or similar situations to address issues affecting the well-being of those people It is a powerful 

vehicle for bringing about environmental and behavioral changes…  It often involves partnerships and coalitions 

that help mobilize resources and influence systems, change relationships among partners, and serve as catalysts 

for changing policies, programs, and practices. 

Examples of community engagement practices can be found in health service provision, education strategies, 

housing services, local economic development, planning policy and review, digital innovation and is often a 

requirement for area regeneration strategies (Institute of Health and Human Development, 2015).  

Community engagement can allow a focus (in terms of goals, activities and budgets) on mobilising communities, 

where the issues to be addressed are self-identified. It is also an instrumental or integrated approach, whereby 

engagement or mobilisation methodologies are incorporated to accomplish a program in a participatory and 

empowering manner (UNICEF, 2020). Four levels of community engagement are typically identified, these include 

informing, consulting, collaborating and empowering: 
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Figure 1: Community Engagement Methods Based on Varied Levels of Participation 

 

Community engagement can involve various stakeholders and different levels of engagement, these may include: 

 Users and Beneficiaries of a given activity or partnership, the most basic level of engagement.  

 Advisers to the partnership through their involvement in consultations, working parties and evaluations 

and the provision of guidance and feedback.  

 Contributors to Management through membership of forums and steering groups that work alongside 

staff supervising progress on partnership activities.  

 Decision Makers primarily through, for example, their membership of a partnership committees, but also 

via consultation and input into strategic choices and other major decisions.  

 Deliverers of projects and programmes on behalf of a partnership or as local successor bodies that are 

being developed to take over projects and programmes. 

There exists a broad consensus that community engagement is a necessary means of achieving long-term and 

sustainable outcomes, processes, relationships, discourses, decision-making and implementation grounded in 

community needs1. The word 'community' is itself an umbrella term, defining groups of people whether 

stakeholders, interest or citizen groups. A community may be a geographic location (community of place), a 

                                                      

1 https://aese.psu.edu/research/centers/cecd/engagement-toolbox/engagement/what-is-community-engagement  

https://aese.psu.edu/research/centers/cecd/engagement-toolbox/engagement/what-is-community-engagement
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community of similar interests (community of practice), or a community of affiliation or identity such as an industry 

or club2 (Community Places, 2014).  

Despite the widespread application of community engagement processes, there is no singular approach, rather a 

multitude of methodologies have been developed tailored to the contexts in which they are implemented. The lack 

of a common definition often contributes to “engagement” being carried out in ad hoc ways that may be 

unsystematic and inconsistent. It is therefore important to be clear on what is meant by community engagement in 

a particular context, and to plan and implement engagement processes accordingly.  

Community engagement requires technical expertise, consisting of a combination of methodological and 

operational approaches that are complex and can require significant resources. It can also be a distinct process 

that can be controlled and adjusted in accordance with community feedback and should be consistently measured 

(UNICEF, 2020). Community engagement works best as an ongoing cumulative process enabling relationships 

and trust to build and strengthen over time. Community stakeholders can participate in a variety of ways, and at 

different levels of influence, in identifying needs, generating solutions, planning new initiatives and service 

delivery (Community Places, 2014). To be successful, community engagement must encompass strategies and 

processes that are sensitive to the community-context in which they occur (UNICEF, 2020; Community Places, 

2014; Institute of Health and Human Development, 2015). Processes should ensure that:   

 Communities are active stakeholders, based on transparent and open information flows, in the 

deliberations, consultations, decision-making, design, implementation and measurement of initiatives and 

systems that affect them; taking ownership and action on the issues facing them, and ensuring that 

communities have mechanisms to provide feedback as to the conduct and effectiveness of services.  

 Communities are empowered to take ownership and action on the issues facing them;  

 Communities have mechanisms to provide continuous feedback as to the conduct and effectiveness or 

services, and this feedback is acknowledged and acted upon;  

 That programs, projects, and policies are aligned to the needs and priorities of national and sub-national 

governments and local populations; 

 That research, evaluation and monitoring of communities and the issues that impact them is of sufficient 

quality.  

Community engagement toolkits and standards 

 Community Places (2014). Community Planning Toolkit. Community Places.  

 Department of Agricultural Economics, Sociology and Education (n.d.). Engagement Toolbox.  

 C40 (2019). Inclusive Community Engagement. C40.  

                                                      

2 https://sustainingcommunity.wordpress.com/2011/03/21/what-is-community-engagement/  

https://www.communityplanningtoolkit.org/sites/default/files/Engagement0815.pdf
https://aese.psu.edu/research/centers/cecd/engagement-toolbox
https://c40.my.salesforce.com/sfc/p/#36000001Enhz/a/1Q000000Mea7/3zH_zQzfhUmD_KNamcD1aPz5zvabD4XtoDO9yfEMgFM
https://sustainingcommunity.wordpress.com/2011/03/21/what-is-community-engagement/
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 U4IoT (2017). Living Lab Methodology. U4IoT.  

 UNICEF (2020). Minimum Quality Standards and Indicators for Community Engagement. UNICEF. 

Community Engagement in Digital Innovation 

The role of technology in work, education and leisure is increasingly pervasive with access to information, 

communications technologies (ICT) and a degree of digital literacy necessary to engage in social, economic or 

political activities (World Bank, 2016). Despite the opportunities presented by digital tools, it is clear that a digital 

transition will not automatically lead to a more inclusive society (ITU, 2019: 3). Indeed, reference to the digital 

divide, and the extent to which certain groups (e.g. older people, poorer households or females) are excluded 

from access to technology and involvement in innovation are recurrent in the literature (World Bank, 2016; Avis et 

al., 2020).  

Despite this concern, a number of commentators highlight the role that digital tools can play in “building more 

equal, fairer and empowering society provided that there is a political will” (World Bank, 2016: 11). One means of 

ensuring that the development of new tools is tailored to the needs of the communities in which they are to be 

deployed is to ensure that the community is actively engaged in the process of digital innovation. Such an 

approach may involve active participation of communities in the design, use and management of such tools. This 

can be facilitated by the following methods (Erjavec & Ruchinskaya, 2019: 210): 

 Public participation, defined as a “two-way communication and collaborative problem solving with the 

goal of achieving better and more acceptable decisions”. 

 Community engagement is a dimension of public participation and “a process of inclusive participation 

which supports mutual respect of values, strategies, and actions for authentic partnership of people 

affiliated with or self-identified by geographic proximity, special interest or similar situations to address 

issues affecting the well-being of the community”. 

 Co-creation or production processes are a special type of collaboration, where people are working or 

acting jointly with others to create something that is not known in advance. “Co-creation is an act of 

collective creativity” (see also special issue of Environment & Urbanization, 2018 on Co-production: taking 

stock of achievements and possibilities.). 

Erjavec and Ruchinskaya (2019) highlight that the co-creation method is fundamentally different from public 

participation and citizen or community engagement. It increases opportunities for achieving social inclusion 

because it recognises the decision-making rights of people, produces new public value, promotes community self-

organisation and empowers the excluded (Leading Cities 2014; Environment & Urbanization, 2018). The 

Sustainable Development Goals (SDGs) emphasise the importance of on being ‘counted’ yet it is rare that 

communities are part of the data process or actively engaged in digital innovation that can facilitate this.  

https://u4iot.eu/pdf/U4IoT_LivingLabMethodology_Handbook.pdf
https://www.unicef.org/mena/media/8401/file/19218_MinimumQuality-Report_v07_RC_002.pdf.pdf
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Benefits accrue when communities are actively involved in the development of new digital tools that facilitate data 

capture or address identified issues. In the case of Map Kibera (see case study section), becoming visible on a 

map brought both practical effects (more resources, more security of de-facto tenure) and personal dividends 

(pride, confidence) (Hagen, 2017).  

The World Bank (2016; 2019) notes that despite the lower technology penetration levels in the global south, their 

malleable governance contexts may be more influenced by the effects of emerging technologies than older, 

‘higher-tech’ states with greater rigidity. While debates continue over the best way to engage citizens in the ‘data 

revolution’ and digital innovation, research shows that engaging people fully in the information value chain can be 

the missing link between data as a measurement tool, and information having an impact on social development 

(Hagen, 2017). Broadly speaking, digital technologies and their innovative use promote development through 

three mechanisms: inclusion, efficiency and innovation (World Bank, 2016: 2, 9-10). 

Figure 1: The internet promotes development through three main mechanisms (adapted from World Bank, 

2016: 9) 

 

Inclusion (World Bank, 2016, p.10-11):  

 By reducing the cost of acquiring information and making this available transparently, digital technologies 

enable new transactions.  

 Mobile phone records, business-to-business e-commerce, the sharing economy, online reputation 

mechanisms, and digital identification systems help overcome information barriers. 

 While they make the market more efficient, the biggest benefit seems to be their market creation effects: 

expanding trade, creating jobs, increasing access to public services and thus promoting inclusion. 

Efficiency (World Bank, 2016, p.10-11):  

 The largest impact has been on transactions that are now quicker, cheaper and more convenient.  

 The decline in the price of digital technologies has led businesses and governments to replace labour and 

non-ICT capital, with ICT capital and to automate some activities.  

Digital Technologies 
& their Innovative 

Use

Search & 
Information

INCLUSION

Automation & 
Coordination

EFFICIENCY

Scale Economies & 
Platforms

INNOVATION
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 Digital technologies augment the factors not substituted and make them more productive. They help 

managers to better supervise workers, politicians to monitor service providers, and workers to use 

technology to become more productive, thus raising the returns to their human capital. 

Innovation (World Bank, 2016: 10-11):  

 The extreme case of efficiency is when transactions are executed automatically, without human input, and 

transaction costs fall. This is the realm of the “new economy” such as search or e-commerce platforms, 

digital payment systems, e-books, streaming music, and social media.  

 Scale and zero marginal costs also explain why many of the social network sites have become the 

preferred vehicles for social mobilisation and political protest. Enabling frictionless communication and 

collaboration, the internet can support new delivery models, encourage collective action, and accelerate 

innovation. 

Digital tools can be used to generate citizen empowerment by improving collaboration, dialogue and control in co-

creation processes, providing people with decision making powers. At the same time, portable technologies have 

an ability to personalise communities through user maps, photos, experiences, etc., which may contribute to a 

sense of personal belonging and ownership (Erjavec & Ruchinskaya, 2019; Hagen, 2017).  

Data-driven and evidence-based practices present new opportunities for public and social sector leaders to 

increase impact while reducing inefficiency. However, in adopting such approaches, leaders must avoid 

implementation in a top-down manner. Instead, they should design and implement programs in ways that engage 

community members directly in the drive for social change and allow community voices to be heard. Examples of 

digital tools that support co-creation are listed below. 

Table 1: Digital Tools that Support Co-Creation 

Co-creation 
process actions 

Co-creation activities Examples of specific digital tools 

PREPARATION 

Co-creating the 
context and starting 

points 

Defining problems 
issues and aims, 
Defining goals and 
visions 

Public engagement 
Choosing priorities & 
Setting budgets 

Better Reykjavik, CitizenLab, Engagement HQ, Front Porch Forum, 
Hy.OpenInnovation, i-Neighbors, MiMedellín (Colombia), NextDoor, 
Nexthamburg, Our Common Place, StickyRoom, Wheelmap (Germany); 
WayCyberparks; 

Budget Simulator, Citizen Budget, CrowdGauge, Wejit 

DISCOVER for 

understanding urban 
reality 

Spatial and social 
analysis of the local 

context 

Information, 
engagement, 
crowdsourcing 

Better Reykjavik, CitizenLab, Engagement HQ, Front Porch Forum, 
Hy.OpenInnovation, i-Neighbors, MiMedellín (Colombia), NextDoor, 
Nexthamburg, Our Common Place, StickyRoom, Wheelmap (Germany); 
WayCyberparks; 

Engage with location, 
Community mapping, 
data collection 

BlockPooling, Foursquare, Harvest Digital Planning, Madame Mayor I 
have an idea (France), Placecheck (UK), Social Pinpoint, Sparq® 3, 
Textizen Poll, YouCanPlan, Whrr 
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Storing information Cloud, harKopen, Social Pinpoint 

Making sense of data CivicInsight, Many Eyes, FixMyStreet, VoiceYourView, Peckham Coal 
Line and Kirkwood green Space (UK) 

DEBATE evaluation, 
refinement of ideas 

Reporting FixMyStreet, Public Stuff, SeeClickFix 

Brainstorming Codigital, Ethel, e-deliberation, Loomio, Neighborland, Open Planet Ideas, 
Stickyworld 

Sharing knowledge Community Almanac, Location-Aware Multimedia Stories, Neighborhow 

Annotating places Placecheck app, Ushahidi 

Visualization & 
discussion 

Lapse, Many Eyes, Spatial Media, StickyRoom 

Offline and online 
experiences 

Consultation Manager, Quirky 

Offering rewards for 
ideas 

Innocentive, OpenIdeo 

DECIDE Share ideas, joint 
decision-making 

Civic Commons, Flemish Living Lab Platform, harKopen, Innocentive, 
Quirky, Loomio - Walk [Your City] (USA), Madame Mayor I have an idea 
(France), Many Eyes, M@nor Labs, Minecraft (UN Programme), 
OpenIdeo, Open Planet Ideas, Sparq® 3, Wheelmap (Germany) 

Voting Cityzen, Open IDEO, 

Raise awareness and 
lobby governments 

Websites Walk Your City (USA) 

Budged voting Citizen Budget 

DO - design a 
solution 

All in one M@nor Labs, OpenIdeo, Open Planet Ideas 

Co-design   

Modelling concepts and 
virtual prototypes 

Connect to Life, Flux Space, Lapse, Many Eyes 

Site specific media 
experiences 

Cityscape Digital, MetroQuest 

Play a game and plan 
for your community 

Community PlanIt, CrowdGauge, Fold-it, Foursquare, M@nor Labs, 
Minecraft 

DO - delivery & 
implementation 

Execution of the project 

Showcase of results 

Physical co-
implementation - public 
engagement 

MetroQuest, Digital Planning 
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DO - use Site specific (media) 
experiences 

Co-creation by use 

Digital installations, media screens, The Intel Connect to Life Experience 

MAINTAIN Public engagement   

MONITOR Questionnaires 

Direct data feedback 
from users 

Ask Them PPF, All Our Ideas, Citizen Space, Google forms, Granicus 
SpeakUp, Wiki surveys 

Challenges and barriers to community engagement in digital innovation 

The data revolution and concomitantly digital innovation could play a pivotal role in changing the power dynamic 

between citizens, governments and the private sector, building on open data and freedom of information 

movements (Van Belle et al., 2019). It has the potential to enable communities to produce, access and 

understand information about their lives and to use this information to make changes. A new ‘digital economy’ has 

emerged as digital technologies have increased the amount of information available, with increasing ease and 

reduced costs of access (World Bank, 2016; 2019). The potential gains from digital innovation and technological 

deployment are high, yet the impact is mixed, and uneven and often unrealised. More inclusive patterns of 

innovation offer the prospect of facilitating the move to more sustainable and equitable growth pathways. The 

extent and speed of digital development is varied and is contributing to unequal development trajectories. This 

mixed picture suggests that digital development is not only disrupting development pathways, but is also a 

continuation of traditional development challenges and divides.  

The goal of inclusive innovation is to contribute towards a more economically, socially and environmentally 

sustainable pathway in which the gains from innovation are distributed more equitably (Kaplinsky, 2018: 2). 

According to Kaplinsky (2018: 3), this requires three primary forms of inclusion in innovation pathways:  

 The inclusion of the marginalised in production;  

 The supply of products that meet the needs of the many and the disadvantaged rather than the few;  

 The inclusion of the marginalised in the innovation process itself. 

The digital divide between those who have access to skills, knowledge and technological infrastructure and those 

who do not, poses a challenge to the uptake of ICTs or the involvement of communities in digital innovation 

(World Bank, 2016). While the term digital divide is often replaced by terms such as digital opportunity, or digital 

e-inclusion, whatever the terminology adopted, there exists a gap between the haves- and have-nots in access 

and use of ICTs (ITU, 2019). A challenge in the global south relates to the provision of low cost access, exposure, 

skills, content, and innovation opportunities amongst the poorest communities (World Bank, 2016; U4IoT, 2017). 



 

 

 

asap.uk.com/daq-east-africa 
12 

Bridging the divide is not just an issue of hardware and software, content or advocacy by champions. 

Engagement in innovation and uptake of technology will only be accomplished if it is perceived as relevant, 

beneficial and having value (Stillman, et al., 2012). 

 

Without effective consultation and community acceptance, projects and interventions are at risk of failure, digital 

projects are no exception (Stillman et al., 2013; U4IoT, 2017). The diversity and social circumstances of 

communities present a challenge to assumptions about linear project implementation or simplistic forms of 

evaluation. Engaging communities involves patience, flexibility, time and commitment.  

Commentators (Stillman et al., 2012; Community Places, 2014) also highlight that, it is naïve to assume that it is 

always possible to work ‘from the bottom up’, and that ‘participation’ means everyone needs to take part. It is also 

important to recognise that ‘communities’ are not homogenous, but include relationships of power and inequality. 

When planning an engagement process actors need to recognise diversity, identify potential barriers to 

engagement and design the process to minimise these where possible. An important insight from community 

engagement strategies outlined in the case studies section concerns the technique of ‘working from the middle’ 

(see case studies e.g. Map Kibera, Digital Doorways). Often, a project works with respected key stakeholders or 

intermediaries who act as brokers between researchers and research participants. Having a trusted relationship 

with such stakeholders is important, because their leadership within a community (contested as it may be), and in 

guiding researchers, is critical to participation (Stillman et al., 2012). 

 

 

 

 

Box 1: Potential barriers to consider 

 The capacity and ability of different stakeholders to 

participate  

 ‘Hard to reach groups’ such as young and older 

people, minority or socially excluded groups  

 Levels of community infrastructure  

 Contested or divided communities  

 Rural isolation  

 Gaps in information  

 Literacy and numeracy levels and dominance of 

oral culture 

Box 2: Design issues to consider 

 Techniques and engagement methods to be used  

 Need for independent facilitation  

 Location and accessibility of the community  

 The number and type of engagement events  

 Transport requirements  

 Childcare needs  

 Format and content of communication and publicity 

materials  

 Use of interpreters and signers  

 Need for outreach activities 
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Table 2:  Overview of barriers and facilitators (Harden, 2015: 13-14) 

Area Theme Barriers Facilitators 

Context Quality of existing 
relationships with 
communities 

History of poor relations 
Community engagement as 
a threat 

 

 Organisational culture, 
attitudes and practice 

Lack of organisational 
commitment *Resistance to 
sharing power and control  

Limited vision of community 
engagement in terms of:: 
who can be involved; what 
they can do; value of their 
experience 

Supportive culture, attitudes 
and practice embedded 
within the organisation from 
the start  

Supportive culture, attitudes 
and practice triggered or 
reinforced during 
engagement 

Infrastructure Investment in infrastructure 
and planning to support 
community engagement 

Lack of clarity, lack of 
transparency and confused 
expectations 

Competing agendas across 
stakeholders within 
partnerships  

Lack of dedicated staff and 
resources  

Limited timelines for building 
trust and achieving scope 
and depth 

Planned rather than ad-hoc 
community engagement 
strategy and methods  

Clarity of goals and 
transparency of process 

Joint decision making  

Community engagement as 
a transactional and 
reciprocal process  

Establishing or using 
existing partnerships and 
networks *Investing time, 
effort and resources to build 
relationships and trust  

Dedicated staff 

 Support, training and 
capacity building 

Lack of appropriate training 
for professionals 

Lack of appropriate training 
for communities 

Mentoring and other forms 
of support for community 
members  

Community capacity building 
as an important end goal 

Process Capabilities and the 
engagement process 

Lack of capacity within 
communities  

Lack of capacity within 
community organisations 

Difficulties engaging specific 
groups 

Gaining direct access to 
communities  

Matching engagement 
method to community  

Outreach and advocacy 

 Inclusive and accessible 
practice 

Low awareness of 
engagement opportunities, 
rights and structures 

Failure to overcome or 
recognise cultural and 
language issues  

Early advertising of 
engagement opportunities 
through multiple channels  

Plain language and 
provision for non-English 
speakers  
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Untimely events and lack of 
support to attend  

Lack of appropriate venues  

Administrative delays for 
volunteers  

Unrepresentativeness and 
partisanship  

Geographic boundaries 

Timing of events and 
support to attend *Using 
familiar places and creating 
an informal atmosphere 

Living Lab Methodology: Opportunities and enablers of community 

engagement in digital innovation3 

FormIT is a human-centred approach to developing digital innovation. It aims to facilitate the development of 

innovative solutions based on a holistic understanding of people’s needs, considering issues of equity, autonomy, 

and control in relation to actual use situations. The FormIT process is typically carried out in three phases, each 

phase consisting of four stages. 

The three phases are; 1) Concept design; 2) Prototype design, and 3) Innovation design. Each of these phases, 

involves four stages; a) Explore, b) Co-create, c) Implement and d) Evaluate, which are repeated in iterative 

processes. Throughout the above, participants are actively involved in planning each element, the aim being to 

identify different perspectives on the project and the 

constraints and boundaries for participation and 

innovation. 

Phase 1 IoT concept: In the first phase, the focus is 

on exploring and conceptualising the basic needs 

that different stakeholders have in relation to the 

imagined IoT solution. These are the needs that 

motivate them to acquire and use a particular 

solution. The challenge in the first step, explore, is to 

identify the key needs in relation to IoT innovations, 

and the different expressions they may take. This is 

accomplished by obtaining a picture of different 

stakeholders and user groups, their behaviour, 

attitudes and values.  

                                                      

3 https://u4iot.eu/pdf/U4IoT_LivingLabMethodology_Handbook.pdf  

Figure 2: FormIT stages (Ståhlbröst & Holst, 2016) 

 

https://u4iot.eu/pdf/U4IoT_LivingLabMethodology_Handbook.pdf
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When an understanding of the stakeholders’ needs and values is reached, the creation of concepts begins. The 

aim of the co-create step is to develop several conceptual ideas that answer to the needs and values that have 

been identified. 

When several concepts have been co-created, the focus shifts again. During implementation the conceptual IoT 

idea is applied in its ‘real world’ context. Finally, the concept is evaluated with the relevant stakeholders focusing 

on the usefulness of the concept in relation to the needs, values and KPIs that were identified. 

Phase 2 IoT service prototype: In this phase, the focus is on exploring opportunities and stakeholder needs in 

the IoT idea concept as well as KPIs for the service. In this phase, the identified needs, values and KPIs, form the 

basis for the vision of the IoT prototype that takes form in this phase. 

As in the first iteration, this is done through a variety of data-gathering methods, such as focus groups, co-design, 

interviews and observations and results from the evaluation of the first phase. The challenge is to separate 

between needs of the service and needs in the service. In the second iteration, the creation of the concept is 

broadened to include basic functions, work flows, and interfaces. 

Phase 3 IoT innovation: In this phase, the exploration step consists of the input from previous evaluations 

focusing on the combination of end-users needs of as well as the innovation. In addition, it is vital to understand 

users expected experience from using the developed solution. 

When the creation of the innovation is finalised, it should be implemented in a ‘real world’ context where the end-

users can interact with it in their everyday context and in combination with other systems and activities. To 

support the implementation stage, it is important to agree on matters such as responsibilities, usage and privacy. 

At this stage, it is important to define:  

 What in the context might have influence on the IoT innovation?  

 What, in the context, are the unintended consequences of the IoT innovation? This may include issues 

relating to privacy, movement patterns, feelings, experience. 

After these underlying issues have been identified, these need to be discussed and mitigating actions 

implemented. This can be accomplished via an evaluation of the ‘real world’ application of the innovation that: 

 Identifies the target group for the innovation and evaluation. 

 Sets the time-frame of the evaluation, identifying critical milestones. 

 Discusses power relations that can influence the evaluation. 

The last evaluation phase is focused on user experience of the final product. Throughout this process, it is 

important to learn from both failures and successes and to take on board the perspectives of non-users. 
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Case Studies 
While debates continue over the best way to engage citizens in ‘digital innovation’, research indicates that 

engaging people fully in the information value chain can be the missing link ensuring that development of digital 

tools empowers communities. This can be achieved by involving community residents in data gathering, 

distribution, discussion, outreach and ideally, in technical processes such as editing (Hagen, 2017: 31).  

While ICT projects proliferate, many have not fulfilled their promise. In terms of mapping, transparency and tech-

enabled ‘citizen voice’, even less is known about the long-term dynamics of projects aiming to make people’s 

voices heard, achieve social impact or actively engage in the innovation process. In what follows a series of case 

studies are presented that highlight how communities can participate in the innovation process. 

Map Kibera4 

In Nairobi in 2009, a group residents of the informal settlement of Kibera mapped their community using 

OpenStreetMap (OSM), an online mapping platform. The core aim of Map Kibera project was to generate local an 

up-to-date map of the community and empower citizens to own this process. This was accomplished through 

issue-focused advocacy using multiple types of information and technologies, forming local networks, building 

relationships among disparate groups within and across informal settlements. Local amenities and resources 

were mapped and updated when required so that data about each operational location was current. Information 

was subsequently shared across communities, offline, and online using www.openstreetmap.org and targeted 

outreach.  

Community members were also engaged to feedback information and news. As the project has expanded and 

developed, new elements have been implemented. The project has expanded communication efforts using media 

resources, including online video, blogging, and reporting on the Ushahidi “Voice” platforms. Participants and 

members provide a local news service in the communities allowing local perspectives to be showcased online. 

The engagement model 

Step One: Initial mobilisation  

 Map Kibera engaged with community members who were part of informal or grassroots groups, such as 

women’s groups, savings groups and other local networks. These community members had key issues 

that they were concerned with and determined key focus areas for long-term campaigns.  

 This process was repeated in other locations to create a joint campaign when concerns were shared 

across informal settlements. 

                                                      

4 https://mapkibera.org/work/methods/  

http://www.openstreetmap.org/
https://mapkibera.org/work/methods/
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 The team met with a network of local service providers, NGOs and other groups that focused on the 

issues identified. A network or consortia including Map Kibera Trust and associated organisations was 

formed to discuss the problems and gaps in information on target issues. 

 The team met with relevant government officials at local, county and national levels to inform the 

discussion and information gathering around the issue, including local chiefs, district officers, security and 

police, relevant ministry’s, members of parliament and government representatives. 

Step Two: Using tools, collection and development of materials, analysis 

 Information gathering around the topic area. The team worked on developing data and narratives on the 

issue, using digital OSM mapping, investigative news videos, blog posts and SMS campaigns using 

Ushahidi to collate local input for the campaign. 

 The team processed the information, identifying key issues and used this to develop key outcomes and 

create visual representations. 

Step Three: Reporting back to the community and developing action plans 

 Results were shared in a forum. 

 This allowed the research team to confirm accuracy with community members, make corrections to the 

maps or narratives and videos. 

 These forums were used to agree on targets i.e. what people want to achieve and on specific goals for 

short and longer term action. 

 The team agreed on leadership. 

 The team reported back to the NGO consortium. 

 The team agreed on targets. 

Step Four: Lobbying and advocacy 

 Local outreach was accomplished by: 

o Wall graffiti: information graphs and maps. 

o Screening of investigative videos. 

o Sharing blog posts and other media through collaboration with local media and events. 

 Media outreach was accomplished by: 

o Getting the Kenyan media involved: placing key stories in the mainstream media through 

partnerships with journalists. 

 Government outreach was accomplished by: 

o Consortium and Map Kibera representatives meeting with government officials and presenting the 

analysis with data and media backup. 

Step Five: Negotiation between consortium and government representatives 
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 The ultimate of the project is to have an impact on the target goal and a positive result for the community. 

Wash Liberia5  

As Liberia emerged from civil war (Stuart et al., 2015), the country’s infrastructure was severely disrupted. The 

government faced the challenge of prioritising investments and planning. A particular issue was the number of 

people in rural areas without access to clean drinking water. Too address this challenge, the government 

leveraged new technology to improve access to information.  

A country-wide exercise to check and map water points was initiated and provided the ministry of planning with a 

reliable database to guide decision-making. The water-point map, mapped circa 10,000 pumps across the 

country, and provided the main input into the water and sanitation elements of Liberia’s national plan, Vision 

2030, and the targeting of ‘underserved’ areas.  

The 2011 survey took six months to complete. Enumerators interviewed communities and photographed water 

points: the software used enabled any Android phone to geo-locate, photograph and collate details of water 

points, which was uploaded to a central database. The searchable dataset was put on a website (www.wash-

liberia.org). The government plans for updating the map were interrupted by the onset of the Ebola crisis (Stuart 

et al., 2015). However, because people were trained in the software, they deployed it to collect information on 

health facilities and to survey people concerning the impact of the disease on livelihoods. Mapping, using the 

same software, is also ongoing in Ghana, Ethiopia and Vanuatu. 

M-Pesa6 

M-Pesa is Africa's most successful mobile money service. It provides access to financial services to the millions of 

people who have a mobile phone, but have no or limited access to formal banking. M-Pesa provides people with a 

safe, secure and affordable way to send and receive money, top-up airtime, make bill payments, receive salaries, 

get a short-term loan etc. 

The introduction on M-Pesa was made possible by the proliferation of affordable ICT across Kenya. Mobile 

phones were introduced in the mid-1990s. The number of subscriptions grew rapidly, with over half the adult 

population having access by 2003. This introduction was accompanied by deregulation and the entry of a number 

of foreign companies to the market including Vodaphone (operating through a Kenyan subsidiary Safaricom).  

Contemporaneously the UK’s aid agency made a grant to Safaricom to develop a system to promote access to 

financial intermediation for low income citizens. M-Pesa was launched in 2007, under the banner Send Money 

Home, a means of transferring money from the largely urban-based formal sector to family members in rural 

                                                      

5 http://www.wash-liberia.org/  
6 https://www.vodafone.com/what-we-do/services/m-pesa  

http://www.wash-liberia.org/
http://www.wash-liberia.org/
http://www.wash-liberia.org/
https://www.vodafone.com/what-we-do/services/m-pesa
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areas. Subscriptions grew rapidly, by the end of 2007 there were 1.3m Safaricom users and by 2013, the number 

had grown to 17m. With the entrance of other providers, the number of users of mobile banking has grown to 

26.2m, equivalent to more than 80% of Kenya’s adult population.  

A key feature in the successful development of M-Pesa was the involvement of users in the innovation process. 

Focus groups were used intensively during the development of the prototype between 2005 and 2006, and in the 

initial roll-out of the product. User involvement is considered to have led to a better-designed product. 

M-Pesa has empowered underserviced families to build better and more resilient livelihoods: By 2014, it had lifted 

200,000 households out of poverty. It also proved that tech-based innovative development investments can 

deliver at scale, be sustainable, and meaningfully impact entire economies. Critically, the development of M-Pesa 

was made possible through changes in the regulatory environment.  

M-Pesa has contributed to social and economic inclusion in a number of ways:  

 Within two years of M-Pesa’s launch in 2009, 50% of users were from households that previously had no 

bank access.  

 The proportion of households completely excluded from financial intermediation fell from 41.3% in 2006 to 

17.4% in 2016.  

 The rate of uptake of mobile banking has been highest in low-income households.  

 A high proportion of users are women, those who live in rural areas and groups that are relatively less 

well-educated.  

 Mobile banking is predominantly used for small payments, and although in 2014 it accounted for only 7% 

of total national payments, this comprised two-thirds of total payment transactions.  

 Access to M-Pesa credit and collectivised informal insurance schemes allowed poor households to 

withstand fluctuations in financial flows.  

 An analysis of financial diaries showed the role played by M-Pesa in allowing investment in productive 

capacities, and detailed qualitative studies of peri-urban slums and rural economies illustrated how M-

Pesa had contributed positively to the expansion of local economic activity. Moreover, a reduction in 

holdings of physical cash reduced the incidence of mugging and robbery.  

Nevertheless, despite M-Pesa’s substantial inclusionary impact, there remain a significant number of unreached 

poor households. This results from a combination of low-cash incomes, the transaction costs of using M-Pesa, 

and the geographical unevenness of mobile phone connectivity.  

Leveraging innovation in related sectors  

The impact of M-Pesa has led to innovation beyond the financial sector. Examples include the rapid diffusion of 

renewable energy to poorer, rural and isolated households through the M-Kopa scheme facilitated by M-Pesa’s 

mobile payments infrastructure. 
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M-Kopa synergises the financial intermediation developed by M-Pesa with the growing cost competitiveness of 

small-scale renewable energy technologies. It seeks to provide access to energy to poor households that either 

are off the energy grid or lack the financial resources to connect to and maintain the continuous payments that 

grid-based energy requires.  

M-Kopa is an inclusive technology. It has connected hundreds of thousands of homes previously without 

electricity to energy supplies. The homes that have been connected were either cut off from the old centralised 

grid infrastructure or could not afford the connection, and this is a particular advantage in rural areas.  

The Digital Doorway Initiative and Kiosk7 

The Digital Doorway Initiative (DDI) aims to introduce computer literacy through the implementation of the concept 

of 'unassisted learning'. The aim is to provide people in rural and disadvantaged areas of South Africa with 

accessible computer equipment and open source software, enabling them to experiment and learn without formal 

training and with minimal external input.  

The project entails providing a multi-terminal multimedia computer system which provides access to various 

educational applications and information. Both free-standing systems, and self-contained solar-powered 

"container DDs" are available. 

The DDI, represents a particular approach to the design and implementation of ICTs in poor communities and 

was initiated by Meraka Institute as part of the Government of South Africa’s strategic mandate for ICT 

development (2002). President Mbeki specifically referred to “technological literacy [being] key to the country’s 

future in an increasingly globalised world”, and he called for local solutions to solve the digital divide challenge. 

Initially, in response to the challenge of developing a public Internet presence where basic utilities such as 

electricity may be limited, the Meraka Institute developed robust single or multi-user Digital Doorway terminals to 

provide both cached and direct internet experiences in public locations to underserved, poor populations. The 

project is based on the principles of informal learning as demonstrated through the Hole in the Wall project in 

India. 

The core Digital Doorway terminal is a robust physical kiosk with up to four screens, and keyboards with touch-

pads. Terminals are connected to a server running Xubuntu, have connected video cameras, concealed speakers 

and can be configured for uninterruptible power supplies or solar power. Units can be configured for offline 

cached access or direct internet access via broadband (wireless, cable) or satellite, and remotely administered.  

A factor in the effective adoption of the terminals has been a local champion who can demonstrate the relevance 

of the device to children’s education. Digital Doorways are technically reliable and can be remotely supported with 

                                                      

7 http://www.digitaldoorway.org.za/index_main.php?  

http://www.digitaldoorway.org.za/index_main.php
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little need for local support other than a reboot or cleaning. Local champions are needed to encourage use by the 

community through active engagement processes. School children have become the prominent user group with 

DDs in South Africa, including DD installations in non-school areas. While the focus has been upon the production 

of interfaces in English, materials in South Africa’s other official languages can be installed. The standard Open 

Office suite, cached Wikipedia, and multimedia tools are installed for children to explore and create content. 

A living lab approach to community-focused ICT development of DDI 

According to Ståhlbröst (quoted in U4IoT, 2017), “a Living Lab is an orchestrator of open innovation processes 

focusing on co-creation of innovations in real-world contexts by involving multiple stakeholders with the objective 

to generate sustainable value for all stakeholders focusing in particular on the end-user”. Schuurman et al. (2013) 

proposed that Living Lab projects resembled a quasi-experimental approach, including pre-measurement, an 

intervention and a post-measurement, where the intervention is tested in a real-life scenario. There are three main 

building blocks within Living Lab projects, following the innovation development phases:  

 Exploration: getting to know the ‘current state’ and designing possible ‘future states’.  

 Experimentation: real-life testing of one or more proposed ‘future states’.  

 Evaluation: assessing the impact of the experiment with regard to the ‘current state’ in order to iterate the 

‘future state’. 

The Living Labs approach to the DDI has adopted a broader socio-political stance where the living lab adopts a 

role influencing and assisting collaboration between different community-oriented stakeholders using technology 

for community building and community problem-solving. 

A particular concern of the programme was how best to engage users and stakeholders from deprived 

communities, working with the complexity of grass-roots community dynamics, politics, and power structures in 

the community engagement and development process. Research on the evolvement of the DDI in the Zandspruit 

community allows for the interaction between different role players and stakeholders including academics, social 

and technical researchers, NGOs, Monash University, Meraka Institute and importantly, the Zandspruit 

community. The application of the living lab methodology is seen as a vehicle to support the development and 

empowerment of all the role players involved, enhanced by a better understanding of the socio-political context of 

research and action. 
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Perempuan Maju Digital (Women Advance in Digital)8 

BOM, a centre for art, technology and science dedicated to social impact in Birmingham, delivered a creative 

social enterprise programme to 500 women in Indonesia in 2019, upskilling women with digital skills as they 

developed impactful new businesses.  

Approach / Methods: 

The project, titled Perempuan Maju Digital (Women Advance in Digital), was a collaboration between BOM and 

Think.Web, a digital impact agency based in Jakarta, Indonesia and was one of 30 funded projects as part of The 

British Council’s DICE - Developing Inclusive and Creative Economies programme to support the 

development of creative and social enterprises in the UK and five key emerging economies: Brazil, Egypt, 

Indonesia, Pakistan, and South Africa. DICE aimed to foster inclusive growth and progress on the Sustainable 

Development Goals.  

500 women took part in creative workshops in 6 different regions of Indonesia, outside of the capital city: 

Semarang, Bogor, Malang, Padang, Pontianak and Ambon. From these, 100 women were invited to complete a 

MOOC (massive, online, open course) focussing on creative social enterprises, built with bespoke content, 

created by BOM and Think.Web, which ran over 10 weeks. The women then pitched to go forward to the final 

phase, where 10 were selected to receive mentoring from BOM Director Karen Newman, digital skills support 

from the BOM Fellows and social media support from Think.Web over a 12 week period. 

Outcomes: 

The programme resulted in 9 new social enterprises being formed, which ranged from a networked sustainable 

agriculture project sharing open source info on farming across Indonesia, to an eco-travel company in a forest in 

Borneo employing local villagers in handicrafts and a recycled rubber crafts company employing ex-offenders on 

the Island of Ambon. It also resulted in the prototype for an interactive educational app for school children, which 

will be used to pitch for funding. 

The participants gained new digital skills and business thinking, and have taken ownership of their projects, 

websites and social media created during the programme.  

The project leads didn’t know what kinds of businesses we would end up supporting when they embarked on the 

project. This was deliberate – the project was to be led by the participants. The workshops were intentionally 

pitched at a basic creative level, with simple craft making activities and a critical thinking programme provoking 

discussion around ‘fake news’. This was to encourage a broad sign up with popular themes appealing to young 

women. 

                                                      

8 https://perempuanmajudigital.id/  

https://perempuanmajudigital.id/
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The project team were able to identify at the workshop phase who had a strong idea for a business, and those 

women were encouraged to apply for the second phase MOOC. The MOOC provided a chance to get to know the 

participants better, the tiered programme structure allowed the identification of who had the potential (and 

importantly support from their families) to be able to undertake the final mentoring phase, which was very intense.  

From the 100 women who signed up for the MOOC, 30 pitched to go through to the final round where 10 were 

selected.  

In the final phase one of the 10 participants dropped out, citing family pressures. It was expected that not all 

would make it to the end. Indonesian women face a lot of societal pressure and don’t often have the support from 

family around them which can be vital. 

Evaluation showed that all participants who completed the final mentoring phase saw a big increase in 

confidence. 7 of the participants saw their confidence increase 100% by the end of the process (one participant 

notes a 50% increase in confidence, while another notes a 25% increase in confidence). Increase in confidence 

was also noted at the earlier stages of the project averaging at 8%.  

A WhatsApp group for the 10 participants was set up, and the women continue to have regular exchanges of 

support and discussion, as well as sharing social media accounts and following each other. This has created a 

strong support network beyond the process, and they continue to support each other. 

All participants agreed with the following statements in the final evaluation:  

 I feel clearer about how I need to grow my business  

 I can see the potential of my ideas  

 I understand the partnership that I need to develop  

 I understand what social enterprise is, and how it differs from other businesses  

 I can make a budget plan and know what income and expenses I expect in the start-up phase  

 I am aware of the risks of my business, and know how I can mitigate them  

 I understand the importance of branding and marketing, and how I will use them in my business  

 I understand how I can use digital to reach my target audience  

 I know how to pitch my ideas, with a clear mission and purpose  

Support from Karen has continued informally since the project ended in February 2020, when the pandemic 

emerged. Through the pandemic, many of the women have pivoted to supporting their communities in true social 

entrepreneur spirit, and some of them have manage to establish their businesses even in these extreme 

conditions. Others have put their plans on hold until they are able to refocus on building their businesses.  
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 List all contributors who responded with any useful information, even if it was just some literature 

suggestions 

 Include only their name and the organisation they are affiliated with.  Do not include their email address. 

 If nobody at all contributed, then leave this section out of the report 

 

 

 

 

 


