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Abstract

Street trading is an economic activity that is conducted by street traders in numerous

urban parts of Tanzania. Street traders use mobile technology to search for markets.

This study mapped the wants and needs of Tanzanian street traders and their

customers in order to better understand the potential and pitfalls of technology to

help their trade activities. Qualitative data were collected using in-depth interviews

with 22 street traders and 22 customers. In addition, two focus group discussions

with 20 participants, including street traders and customers, were conducted. Data

were analyzed through content analysis. The results identified a number of techno-

logy wants and needs shared by traders and customers that would ease the

customers' access to products they want, and support the traders to promote their

products, locate where the users are, support business growth, and predict sales

potential. This research study contributes to understanding the technology needs of

one marginalized group in Tanzania. The study facilitates discussion on the suitability

of design research in the context of informal worker communities, and it points

toward a path for design research of information systems that are grounded on the

needs and knowledge of end-users in their communities and contexts of use.
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1 | INTRODUCTION

This research set out to understand how to improve street traders' communication with customers through mobile phone practices. It establishes

users' requirements in terms of asking both parties what a mobile communication platform would look like. This research also opens a discussion

on the applicability, merits, and challenges of using design science research (DSR), an approach suggested by Grobler and de Villiers (2017) as an

effective method of design, that uptakes the information needs of people in developing communities. Likewise, the research by Montero and

Kapinga et al. (2019), and Mramba (2018) suggest using DSR as a tool for addressing practical problems in developing communities. According to

Johannesson and Perjons (2014) a requirement is defined as ‘features of an artefact that are deemed as desirable by stakeholders in a practice

and that are used for guiding the design and development of that artefact.’ Thus, the elicitation and analysis of user requirements is the funda-

mental process that involves exploring and discovering the needs and wants of the stakeholders of an intended information system (IS) within the

intended practice (Rubab et al., 2015).

In Dodoma, Tanzania, street traders face the problem of limited product markets, which is caused by employing weak marketing and promo-

tional strategies, most of which tend to be spontaneous, not well planned, involving costs, outdated, ignoring communication transparency,

unethical in terms of marketing practices, and last within an unspecified period of time (Mramba, 2015a, 2015b; Mramba & Rumanyika, 2020;
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Rumanyika, Tedre, Apiola, Oyelere, & Mramba, 2019). The current study is grounded on previous research by Rumanyika, Tedre, Apiola, &

Mramba (2019) and Rumanyika, Tedre, Apiola, Oyelere, and Mramba (2019), which explicated the major challenges facing the economic activities

by street traders. The previous study focused on understanding how mobile technology is utilized by street traders to search for markets and chal-

lenges associated with it, and how these challenges can be eliminated through the use of mobile technology in order to expand their markets.

In order to expand street traders' markets through the use of mobile technology, there is a need to identify, interpret, analyze, demonstrate,

and validate their requirements in order to succeed in the design and development of a satisfactory, functional, and usable artifact (Wang

et al., 2017). Thus, knowing the street traders' requirements and needs provides grounds for design and development in information and commu-

nication technology for development (ICT4D) projects, which in turn would resolve enduring problems and improve livelihoods and, therefore,

reduce the intensity of poverty (Hjalmarsson & Rudmark, 2012).

To the best of our knowledge, there is only a limited amount of previous research which thoroughly investigates the needs of street traders

and their customers in order to build future mobile technologies (e.g., Mramba, 2018). From this viewpoint, we chose for this study to be guided

by the DSR framework. DSR has guided the development of various solutions in emerging economies within the ICT4D field (Smith &

Turpin, 2017). A few previous projects which used DSR have spiraled its methods in combination with participatory design, co-creation, and

co-designs in a manner where end-users voiced their ideas and concerns to guide a design process (Montero & Kapinga, 2019). In this study, DSR

was selected on account of its flexibility in accommodating a variety of research approaches (Montero & Kapinga, 2019). Similarly, DSR is related

to the pragmatism research paradigm, which is associated with action and change and the relationship between knowledge and action

(Goldkuhl, 2011). The pragmatism paradigm is appropriate for addressing practical problems and designing innovative solutions, which begin by

defining user requirements (Yvonne, 2010). DSR has been employed by researchers to guide the design and development of a number of artifacts

in Tanzania. These artifacts include a mobile marketing app for the development of women entrepreneurs, mobile training in micro business, and

mobile bookkeeping for informal workers (Gomera et al., 2017; Kapinga et al., 2019; Mramba, Tulilahti, & Apiola, 2016), in agricultural information

systems, as well as in information systems for the dissemination of students' examination results (Misaki et al., 2016; Mshangi et al., 2016).

Despite the increased research interest in street trading (Katrijn, 2016; Malefakis, 2019; Wongtada, 2014), only a few studies have devoted

attention to improving the limited markets for street traders and the weak customer interaction through the use of mobile technology. A research

by Mramba et al. (2015) reveals several challenges which impede the business growth of street traders, including a lack of assured markets, weak

marketing skills, poor bookkeeping, and lack of business management. The study was conducted in Dar es Salaam and a solution (artifact) was

designed for the record-keeping of street traders (Mramba, Tulilahti, & Apiola, 2016). This is one example that describes the challenges facing

street traders and how some of them may be resolved by designing an appropriate information and communication technology (ICT)-based solu-

tion with DSR. There remain numerous pressing challenges in the daily operations of street traders, highlighting the need to study their require-

ments for future technology designs which improve their business prospects and livelihoods. Thus, understanding the requirements of street

traders would enable DSR researchers to create a contextualized artifact that can address the problem of limited market expansion and boost the

acceptance of the artifact from the onset. Thus, this study sought to answer the following research questions.

RQ1: What are the user requirements of Tanzanian street traders for a mobile application that would satisfy their needs of expanding their

limited markets?

RQ2: What are the user requirements of the customers of Tanzanian street traders for a mobile application that would satisfy their informa-

tion access needs?

Based on the DSR approach, our contribution sets out to identify the requirements for street traders and their customers, grounded on their

daily needs. This research also contributes to the body of knowledge of DSR literature by presenting a case of the complex communities of street

trade in Tanzania. In this light, the article strengthens the DSR method in terms of the know-how of applying user-centred design principles in

communities, where first-world-oriented methods of software development may not be well suited. An important aspect of DSR is involving end-

users in design and development of ICT-based solutions that have a positive impact on people's lives. Regarding this matter, this study also con-

tributes to the body of literature that applies DSR in the context of ICT4D to embrace the end-user's voices, ideas, perceptions and concerns,

thereby contributing to future technological independence rather than technological dependence.

Our contribution is targeted for various stakeholders such as the government, nongovernmental organizations, private sectors, policymakers,

academic researchers, system developers, and other development partners. The research is useful for development partners to empower street

traders through designing affordable ICT solutions and also convincing the government and policymakers to, for example, reduce the tariffs for

importing and operating ICT devices, which support the design of solutions that promote human development. Similarly, it may help to avoid the

inconsistency and conflict of interest between users or stakeholders as each of these groups is likely to have different views, desires, and percep-

tions to issues of development (Teka et al., 2017). Experience indicates that numerous technology initiatives suffer from a top-down orientation,

where it is naively presumed that technologies designed elsewhere would help in addressing local challenges. In order to address this, shared own-

ership, initiative, and commitment is needed in the design processes. Therefore, this study is completing the second activity of the DSR method

framework namely ‘define requirements,’ which is the stage before the design and development, demonstration, and evaluation stages in the

DSR framework (Johannesson & Perjons, 2014). The resulting user requirements will be fed as input into the design and development activities,

as part of iterative execution of the DSR stages. The iterative activities in each stage depend on results obtained from previous stages. The final
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aim is to improve street traders' limited markets and recuperate customers' access for market information, thereby contributing to sustainable

economic and human development.

2 | LITERATURE REVIEW

2.1 | Street trading and evidence from Tanzania

Street trading or street vending is a significant element of the urban informal economy1 (Bhowmik, 2012). Street trading has been defined by

Bhowmik (2012) as an informal type of business. A street trader or a street vendor is broadly defined as a person who offers goods for sale to the

public without having a permanent built-up structure from which to sell (Bhowmik, 2005). Street traders are often mobile moving from place to

place, squatting in public places such as pavements and parks, and wandering around, looking for customers, and moving in and out of the sur-

rounding shops to pick up new goods (Katrijn, 2016; Mramba et al., 2015). Those who are fixed in the same locations display their products to

attract customers (Wongtada, 2014). In Tanzania, street traders are commonly referred to as street vendors or petty traders and are also known

as ‘Machinga’ in the native language of Kiswahili (Mramba et al., 2015).

In sub-Saharan Africa countries, including Tanzania, a majority of street traders conduct their activities in streets, public spaces, along major

roads, public offices, and other parts outside the urban or municipal regulatory environment and urban planning codes due the number of reasons

(Malefakis, 2015). First, there is increased migration of youths to urban areas with the intention to search for employment. The major stumbling

block is that a majority of them have a low level of education and, therefore, the only alternative is to engage in street trading in order to survive.

Second, most of the urban planning programmes provided by policymakers do not demarcate official areas for street traders because they are

scared of loss of trading revenue from the wholesalers and shopping malls owners who pay huge amounts of taxes (Lyons & Msoka, 2010;

Mramba, 2015a, 2015b). Third, most street traders are low-income earners and, thus, they cannot afford to hire permanent rooms or halls or store

in urban centres; therefore, the only alternative is to employ informal methods such as requesting a favor from wholesalers, negotiating with

acquaintances or people who have already been allocated rooms or spaces by local authorities, or sharing spaces with relatives, friends, and col-

leagues (Katrijn, 2016). Similarly, most of them are not comfortable in these places, as they face evictions, relocations, conflicts, harassment, and

even destruction of goods at the hands of local or urban authorities (Katrijn, 2016).

Apart from being the victims of poor urban planning policies, evictions, poor access to capital, and low level of education still, street traders

face challenges related to mobile technology usage and customer interaction. These challenges include lack of reliability among customers inter-

acting over mobile phone; mobile network problems; lack of business communication transparency; deep-rooted customary practices and percep-

tions of street trading; poor customer care; lack of consensus over mobile business etiquette; short mobile internet bundle validity; mobile phone

battery life; and costs of mobile handset, transactions, vouchers, packages, and transportation costs (Rumanyika, Tedre, Apiola, & Mramba, 2019).

The above-mentioned challenges which are associated with social, financial, and technical contributed to their products' limited markets and are

the motivating factors which attracted the researchers to conduct this academic research.

2.2 | Concept of market expansion

Market expansion refers to a strategy of attracting new customers or increasing contact with existing customers of certain groups (Kotler &

Singh, 1981). According to Kotler and Keller (2007), a market expansion strategy entails a company or private seller searching for new customers

among three groups. These groups include those who might use it but do not (market penetration strategy), those who have never used it (new-

market segment strategy), and those who live elsewhere (geographical expansion strategy). Robinson and Lundstrom (2003) use the term market

expansion to imply an extension of a domestic firm into a foreign country. However, numerous scholars use the term ‘market expansion strategy’
in the context of the geographic (domestic or foreign) business expansion of a company (Haydu & Hodges, 2001). Thus, market expansion is simi-

lar to market development, which originates from Ansoff's model (Ansoff, 1957). The model describes market expansion as a method of pre-

senting existing products into new markets—that is, penetrating new markets by using existing products. A new market may be a new division,

new customers, a new country, or a new distribution channel. In order to acquire new markets, there is a necessity to employ marketing communi-

cation strategies, such as sales promotions, advertisements, and other similar strategies. Among these, sales promotions appear to be a central ele-

ment of marketing synthesis in the growth and maturation stages of a market expansion strategy. The need for market expansion for Tanzanian

street traders is attributed to the challenges they face in the marketing movements of daily products. A limited market is an extreme challenge

faced by street traders due to the employment of weak marketing and promotional strategies that are spontaneous, expensive, not well planned,

and last for an unspecified period of time (Mramba, 2015a, 2015b; Mramba & Rumanyika, 2020). In this existing scenario, mobile technology is

considered as the likely tool for improving street traders' markets and, thus, leading to its expansion within and outside of their geographical
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context. Mobile technology, which also includes mobile applications, offers opportunities for diverse functionalities such as convenience, person-

alization, immediacy, localization, flexibility, and instant connection (Boateng, 2011).

2.3 | Mobile application solutions for informal workers in sub-Saharan African countries

In SSA countries, there are a number of examples regarding how informal workers adopt and use mobile applications to support their informal

activities. Mobile applications to support informal workers' activities have emerged in areas of financial services, transportation, market and mar-

keting information, business networking, mobile money, government services and utility access, veterinary care and medications, insurance ser-

vices, transportation, weather information, advisory services, education, and smallholder farming (Mramba et al., 2017). Many mobile applications

for small-scale farmers are being developed in Kenya (Baumuller, 2016). Most of these applications are in the form of SMS, voice, unstructured

supplementary service data (USSD), mobile web, push message notifications, text-to-speech conversion, interactive voice response (IVR), speech

recognition, and instant messaging (Amanquah & Mzyece, 2012; Dittoh et al., 2013).

In Tanzania, several mobile applications have been designed for informal workers' activities. These include a mobile marketing application for

women entrepreneurship, farmer market information system, and mobile SMS-based application for information access in cattle markets in a lake zone

nicknamed e-ng'ombe (Kadigi et al., 2013; Kapinga et al., 2019; Mramba, Tulilahti, & Apiola, 2016; Tende et al., 2016). The developed mobile applications

have contributed to the improvement of informal workers' activities, for example, by improving the performance of small-scale farmers by increasing the

flow of resourceful agricultural information, networking farmers with key stakeholders, provision of weather information updates, marketing information

on products, and financial control (Misaki et al., 2016; Sife et al., 2010). There are numerous mobile applications that have been developed for informal

workers in the country, which may have significant contribution to the country's economy, although it is difficult to measure their contribution in terms

of gross domestic product (GDP). A number of mobile applications are still in prototype phase, awaiting further development, and scaling up in the near

future—one of which is the bookkeeping application for street traders' business records keeping (Mramba, Tulilahti, & Apiola, 2016).

2.4 | Definition of user requirements for mobile applications solution

The definition of requirements is a critical activity in the creation of ICT solutions (Chakraborty et al., 2010). Defining user requirements provides the

basis for understanding system functions from the user's viewpoint (Bevan et al., 2018). Defining user requirements involves numerous

stakeholders—for example, organizational managers, end-users, and various system developers or professionals (Korkut et al., 2014). Among the

important stakeholders, each group represents its desires and wants from different perspectives, visions, and perceptions that are relative to the

problem domain. The desirable needs of stakeholders that typically emerge from comprehensive user requirements definition activities are (1) sys-

tem's structural coherence, (2) appropriate relationship of a system to its environment, (3) perceived usefulness of the system and usage qualities,

(4) increased ease of managing, control, and completeness; (5) systems' realistic, simplicity, suitability, and the feasible nature (Ameller et al., 2012).

This indicates that the process of determining user requirements will be successful if the process, methods, and capture mechanism are well

defined, documented, discussed, and communicated to the related stakeholders from the beginning (Berenbach et al., 2009). In this study, we con-

centrated on four types of user requirements, which are functional, nonfunctional, structural, and environmental (Dennis et al., 2012). The user

requirements that are referred to are described in the following paragraphs.

2.4.1 | Functional requirements

These requirements refer to those features in the system which specify in detail each service the system offers to the end-user according to their needs

and wants (Johannesson & Perjons, 2014). Functional requirements describe what the software system must do and how the system must behave in par-

ticular situations, which is similar to saying that it is concerned with how the system reacts to the important inputs to generate outputs for its users within

the specified settings (Dabbagh et al., 2016; Maguire & Bevan, 2002). Thus, functional requirements must be collected and validated by the systems'

end-users within the intended practice (Johannesson & Perjons, 2014). In this study, the functional requirements are those which were collected and

approved by street traders and customers based on their business needs and wants which reflect the country contextual environment.

2.4.2 | Nonfunctional requirements

These requirements are those requirements that are not functional by nature but describe how useful and effective the artifact is. Nonfunctional

requirements in an artifact do not address functionality but general qualities such as security, usability, maintainability, portability, robustness, and
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scalability (Capilla et al., 2012). These requirements express how well a system must work or what qualities the system must have when per-

forming one or some functions such as ease of use, learnability, attractiveness, and operability.

2.4.3 | Structural requirements

These refer to requirements which deal with the physical appearance of the system, which include its modularity, conciseness, and coherence.

Structural requirements deal with the components of the system, which describes the flow of logic, interrelationship among components, accurate

design, and absence of redundant components. Structural requirements provide the system's user interface or the structure of the system, which

must have a logical flow in a certain order and consistency display archetypal that allow the systems' components accomplish the intended goals

(Johannesson & Perjons, 2014).

2.4.4 | Environmental requirements

These are requirements that deal with supporting the system to operate effectively and typically are more generic (Johannesson & Perjons, 2014).

They are essential parameters which need to be configured to enable end-users to have the capacity to utilize the system successfully. Environ-

mental requirements for a system cover a broad range of functionalities that enable the system to be integrated within the specified stakeholders'

environment. They are factors which can have a substantial effect on the quality of other requirements, because they affect the system operation

either positively or negatively. These factors are connected to costs, time, expertise, user experience, and others which are easy to relate to

(IS) requirements (Katina et al., 2014). Thus, they are factors which enable a system to operate on different platforms and makes it easy to adapt

to changes (Johannesson & Perjons, 2014).

Finally, the definition of user requirements in this study, navigated four important stages which allow communication, prioritization, and nego-

tiation with all the relevant stakeholders. These stages are summarized in Figure 1 and explained in the following paragraphs.

2.4.5 | Information collection

It is the first step of user requirement elicitation, which comprises collecting background information from important stakeholders, and under-

standing the existing situations. To collect information from stakeholders, the following activities must be performed: (1) stakeholder analysis,

(2) market research, (3) context of use analysis, (4) field study, and (5) diary record-keeping and video recording. This information may be collected

from sources such as research reports, census data, demographic data, and websites (Kendall & Kendall, 2011). The methods for information col-

lection include observations, meeting discussions, diary records, and recorded videos. We collected information through meeting discussions and

previous research reports. We found that the majority of street traders face challenges which are connected with mobile phone usage and, there-

fore, inquiry for a practical solution (Rumanyika, Tedre, Apiola, & Mramba, 2019). The challenges identified with respect to mobile technology

usage are connected to financial, technical, and social well-being and in certain circumstances are the source of limited markets and weak interac-

tion with their customers. Similarly, we conducted interviews with stakeholders to ensure that the needs of all those involved are considered in

order to have the system that comprise the four important user requirements mentioned previously.

2.4.6 | Identification of user needs

It is the stage which comprises spotting the end-users' needs that is—what they perceive, desire, are interested in, and require to be solved by the

proposed IS. In this stage methods such as interviews, focus group discussion (FGDs), surveys, and use cases are recommended so as to identify

end-users' needs that would be included in the system (Hadar et al., 2014). In this study, we used interviews and FGDs methods to identify end-

users' needs accordingly, although the interviews dominated the other methods. This is because interviews are a direct approach for defining the

User needs 
identification 

Information 
collection 

Evaluating user 
requirements 

Requirement 
specification 

F IGURE 1 The general process for user requirement analysis
(adapted from Maguire & Bevan, 2002)
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requirements, whereas the stakeholders are directly asked about the features they would like to see included in the outlined artifact (Sebega &

Mnkandla, 2017). Similarly, the explicit requirements that they would suggest such that the four important requirements which are: functional,

nonfunctional, structural, and environmental for the IS are achieved.

2.4.7 | Evaluating the requirements

The evaluation of user requirements is an important stage in user requirement definition, as it provides descriptions regarding factors that can

affect the validity of the results of past information and settings for the validity of the results in the next stage. Since we intended to have the sys-

tem that would be customized, realistic, and acceptable by end-users, we applied the methods proposed by Haesen et al. (2009) to evaluate the

user requirements. Haesen et al. (2009), proposed the use of methods such as brainstorming, card sorting, comparable diagramming, and story-

boards. In this study, we conducted FGDs with end-users of the system to brainstorm and prioritize the requirements, considering those which

would be realistic and practicable. The requirements which were viewed to be realistic and practicable were highly rated based on their signifi-

cance. Thereafter, end-users voted in favor of identifying the fundamental and nonfundamental requirements as well as to determine the require-

ments, which resolve their challenges and are easy to implement. The important parameters for implementation of the system in the existing

context include technological infrastructure, financial capability, and social-cultural settings found in the intended domain.

2.4.8 | Requirement specification

This includes the summary of descriptions of the tasks that an IS would support and the functions that would be provided to minimize or

completely solve the challenges faced by a certain group of users (Maguire & Bevan, 2002). In this study, we conducted meetings, FGDs, and per-

formed the pretest with the existing mobile applications used for business activities to identify if our requirements have the features that are new

or at least as good as the current mobile applications. We had a discussion with end-users before deciding which would be the final user require-

ments to be included in the system in order to produce the positive outputs regarding street traders' marketing and promotion systems as well as

maintaining sustainable customer-seller relationships. The significance of specifying important requirements is that it helps in prioritizing the

resources required for design and development and their appropriate allocation.

2.5 | Design theories

There are several theories of design, such as design theory (DT) and the information systems design theories (ISDTs) (Baskerville & Pries-

Heje, 2010). The DT is a well-known theory that is grounded in the kernel theory (Gregor & Jones, 2007; Walls et al., 1992). The DT has specific

components, which include: (1) meta-requirements, (2) meta-design, (3) a design method, (4) testable product hypotheses, (5) testable process

hypotheses, and (6) kernel theory (Lee et al., 2011). On the other hand, Baskerville and Pries-Heje (2010) simplified the components of DTs into

two parts: (1) design practice theory—the theoretical element with design practice and (2) the explanatory design theory—the theoretical compo-

nent regarding the design artifact. The first, that is the design practice theory, describes practical means of how to design something with the

technological assumption rule that if you want to achieve Y… in condition Z…, then perform X… (Gregor, 2009). Thus, the main purpose of the

design practice theory is to bring a proposed design artifact to reality from an abstraction domain to an instance domain. The second category,

the explanatory theory, deals with principles that are related to sets of commands that need to be identified as the abstraction requirements for

the design of the artifact (Kuechler & Vaishnavi, 2012). Therefore, the explanatory DT provides functional descriptions regarding why designs for

artifacts must attain certain qualities and features referred to as tangible requirements, which must initially be defined as the components of the

proposed artifact (Bevan et al., 2018).

Another group of theories are the ISDTs. Walls et al. (1992) define an ISDT as ‘prescriptive theory which integrates normative and descriptive

theories into design paths intended to produce more effective information systems.’ These are theories for design and action, which focus on

design principles. DTs are concerned with how to undertake the creation of an artifact (e.g., development process and knowledge) and how the

artifact must look like when built. The above-mentioned theories explain how the design of IS in a DSR perspective begins as an abstraction

whereby the stakeholders begin thinking of the ideal solution to fix the explicated problem. Thereafter, iterative design, development, and evalua-

tion of an artifact follows to accomplish the most important part of the DSR framework (Hevner, 2007). In similar ways, the components of design

theories—for example, meta-requirements and meta-design—are recommended to be identified as a set of abstraction requirements, which are

referred to as functional user requirements. These are the ideas of what end-users of the IS regard as the most important requirements, which

may then be converted to the design and development of an intended IS. The DSR approach, which guides our research, provides a similar

framework.
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Based on the literature review, this study adopted the DSR cycle framework (Figure 2). In this framework, the DSR method is conceptualized

by three interconnected cycles—the relevance cycle, the design cycle, and the rigor cycle. These cycles are closely related, are interdependent,

work together, and occasionally iterations occur in order to achieve the design goal of creating the innovative artifact. The main activities in each

cycle are described in the following paragraphs.

The first cycle provides the requirements for the research as inputs and also defines acceptable standards for the final evaluation of the

obtained results. This implies that the output from DSR must be returned into the preliminary environment (Simon, 1996). The second cycle is

referred to as the heart of the DSR project. It supports the design, development, and evaluation of the solutions. In this cycle, activities iterate

more rapidly from the building of an artifact to its evaluation and successive feedback to refine the design further. This implies that several design

and evaluation alternatives are provided against requirements until satisfactory design is achieved. The third is the rigor cycle which connects the

design science activities with the past knowledge base of scientific foundations, experience, and expertise that informs the research project.

Every phase in the framework represents meaningful components related to DSR. In this framework, both qualitative and quantitative

methods are permitted in collecting important information for the design and development of the forthcoming artifact. In order to accomplish the

three inherent research cycles (DSR perspective), a number of research activities are implemented, beginning with problem identification study by

Rumanyika, Tedre, Apiola, and Mramba (2019) and Rumanyika, Tedre, Apiola, Oyelere, and Mramba (2019). The previous study and the ongoing

study are in line with the relevance cycle, whereas the user requirements are to be defined.

The DSR cycle framework is adapted in this study because it interconnects the information related to the problem and opportunities collected

in the relevance cycle with the possible opportunities for building a concrete artifact in that specific context in the design cycle in order to meet

the technological needs and wants of street traders and their customers in a confined business place (Johannesson & Perjons, 2014). DSR projects

typically begin by providing requirements for research—for example, what is the problem to be addressed with technology—and then continues to

design, construct, and evaluate suitable technological solutions to meet the needs of end users (Hevner, 2007). Similarly, DSR methods have a

long history of solving practical and complex problems that have significant impacts on the development of people (Hevner & Chatterjee, 2010).

DSR methods permit the use of other research methods—for example, qualitative and quantitative methods—to collect and analyze information

from the main stakeholders for adequate design decisions. The suitability of the DSR cycle is based on several stages of DSR—including problem

explication, requirement definitions, design and development, demonstration, and evaluation—that are to composed in one framework that pro-

vides a well-organized, stage-by-stage view for the design and development of practical and affordable solutions (Johannesson & Perjons, 2014).

3 | RESEARCH METHODOLOGY

3.1 | Research design

This is an explanatory qualitative study, which is positioned within the DSR framework in the pragmatic tradition. In the three-cycle view of DSR

(see Figure 2; Hevner, 2007), artifacts are designed through several iterations of interconnected design, relevance, and rigor cycles

(Hevner, 2007). In the four-cycle view of DSR (Drechsler & Hevner, 2016) the original framework is refined by adding the change and impact

cycle. In the three-cycle view of DSR (see Figure 2, Hevner, 2007), and its four-cycle extension (Drechsler & Hevner, 2016), this study is situated

in the relevance cycle between the immediate application environment and DSR. The explanatory design in this study, enables a researcher to

gain a deep insight into a particular subject, provides added advantages and opportunity to a researcher to study new things and questions, and

F IGURE 2 DSR cycle (adapted from Hevner, 2007)
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increases the understanding of the subject and provides guidance in deciding the best way to accomplish a specific goal. Explanatory studies go

beyond description and attempt to explain the reasons for the phenomenon (Yin, 1994). In addition, the qualitative research approach that is also

a part of our research design enables a researcher to collect rich information related to street traders and their customers' attitudes, experiences,

opinions, motivations, aspirations and feelings expressed in their own words (Cresswell, 2014).

3.2 | Data collection

Qualitative sets of data were collected from 44 participants, which involved equal halves of street traders and their customers. The data collection

technique employed was face-to-face in-depth interviews with key participants. In qualitative research, the sample size is occasionally determined

through data saturation (Mason, 2010). Before conducting face-to-face interviews, a minimum sample size for initial analysis and a maximum num-

ber for extra interviews were determined. For example, a study by Francis et al. (2010) proposes that the minimum for an initial analysis sample is

10 interviews. Thereafter, successive interviews follow until no new themes emerge and this is referred to as the saturation point. The selected

street traders were chosen by visiting various places in the city, where the majority would go to look for customers. The researcher was accompa-

nied by the leader of the street traders' association named ‘UWASONI.’ Before the interviews, the researcher explained the objectives of the

study to street traders. Those who were willing to participate were requested to list their names, contacts, and the zones they come from for fur-

ther contact. In approaching the participants, the leader of street traders' association was helpful due to the nature of the street traders who are

mostly not very well educated, unregistered, afraid of exposing their personal and business information to strangers, and fear being persecuted or

evicted. Then, the listed street traders were contacted through voice calls or text messages for face-to-face interviews.

In addition, during interview sessions, the interviewed traders were requested to provide at least one, two, or more mobile contacts of their

actual customers. With their permission, customers were contacted over voice calls or text messages. Nevertheless, the inclusion criteria for cus-

tomers was dynamic due to the nature of the street trading business. In Tanzania, everyone has an equal opportunity to purchase or obtain ser-

vices from street traders and no strict law has been imposed in this regard. Before the interviews, all respondents were informed of the

confidentiality of the information, their right to withdraw, the voluntariness of participation, and the anonymity of their responses. The interviews

lasted for 30–50 min. The saturation point of the interviewing process was reached after 22 interviews, when no new theme emerged. This corre-

sponds with the suggested sample size of between 20 and 30 respondents for qualitative research (Cresswell, 2013). The interviews were semi-

structured and designed in the English language but were translated into the Swahili language due to the participants' backgrounds. Interviews

were focused on understanding what street traders and customers require to be incorporated into an expected future mobile application to satisfy

their needs and desires. The number of selected street traders and customers from each ward is presented in Table 1.

Thereafter, two sessions of focus group discussions involving 20 participants were conducted. The FGD was conducted in two sessions: the

first session involved 10 participants that included five street traders and five customers, and the same applied to the second FGD session. The

two parties were brought together in a single FGD to obtain an insight of the common system requirements recommended by all parties and to

harmonize the situation in case the two parties fail to reach consensus over certain requirements. In this regard, the researcher listened to the

contributions of each party and attempted to categorize the contribution from each group into themes approved by each group. The main issues

discussed during FGD centred around what the two parties experienced with the existing mobile apps and what they would recommend for inclu-

sion in the mobile app to simplify their business interactions and satisfy their needs.

In the FGD, street traders and customers recommended what must be included in the app by considering the existing business environmental

factors that can influence the innovation process, technological setting, norms, and traditions. The researcher penned the functional user require-

ments recommended by street traders and customers for further ICT development on a flip chart. All the participants were given time to interro-

gate, discuss, and express their views. In order to minimize domination by certain participants in the group, the researcher acted as a moderator,

thereby giving each participant the opportunity to share his/her opinions regarding the questions at hand. Participants who hesitated to speak

out were given a special opportunity by the researcher to react to the topics under discussion. Each FGD lasted for 90 minutes. The notes and

audio-visual recording were taken by two assistant researchers using a notebook, laptops, and mobile phones.

TABLE 1 Selected participants by
ward and gender

Ward

Participants by gender

Total participantsMale Female

Madukani 9 6 15

Majengo 10 6 16

Viwandani 11 7 18

Uhuru 9 6 15

Total 39 25 64
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3.3 | Sampling strategy

The population of the study comprised street traders and their customers in Dodoma, Tanzania. A non-probability sampling technique known as

purposive sampling was employed. This sampling method involves the selection of particular units of the universe that constitutes a sample which

represents the universe (Kothari, 2004). Therefore, maximum variation sampling (Etikan et al., 2016) was employed to select 22 street traders.

Customers were also obtained by using a similar method because the majority of them were contacted after being referred by the street traders

whom they have been in a relationship with for a certain period of time. Maximum variation was employed because it allows capturing and

describing the central themes that cut through a lot of participants (Suri, 2011). In addition, maximum variation applies the logic of common pat-

terns that emerge from the great variety of particular interest, core experiences, shared aspects, and then introduce a diversity of opinions rele-

vant to the research question (Suri, 2011). Thus, it can be used to conceptualize a holistic understanding of the phenomenon by synthesizing

studies that differ in their designs on several dimensions.

The following main qualities were used for selecting street traders: the traders must be at least 18 years old or above (the national employ-

ment policy permits persons aged above 18 years to participate in wage jobs) (URT, 2007), they should have 1 year experience in street trading,

and they should possess a mobile phone. Moreover, the selection was also based on additional criteria which considered personal traits such as a

participant's ability for self-expression, ability to communicate business experiences and give opinions, being well-informed regarding the phe-

nomenon of interest (having a good background with street trading activities and how they use mobile technology for business), and willingness

to participate. The selection criteria for customers included being 18 years of age or above, having interacted with street traders consistently for

at least 1 year or more on issues related to business, willingness to participate, and being well-informed regarding street traders' products market-

ing strategies using mobile technology, and possessing a mobile phone.

3.4 | Data analysis

The study employed a qualitative content analysis method known as conventional content analysis combined with inductive reasoning. In this

method, themes and categories emerge inductively through a systematic examination of data (Hsieh & Shannon, 2005, p. 1278). Conventional

content analysis is usually used when an existing theory on a phenomenon is limited (Graneheim et al., 2017; Hsieh & Shannon, 2005). An induc-

tive reasoning (bottom-up) approach is used to enable a researcher to use participants' views to build broader themes and to generate a theory

that interconnects with the themes (Armat et al., 2018).

Various methodology guidebooks suggest five or six main steps for conducting a content analysis. This study adopted the content analysis by

Denscombe (2014), which involves six steps: (1) preparation of data, (2) defining the unit of analysis, (3) developing categories and coding scheme,

(4) coding all the text, (5) assessing the coding consistency, and (6) presenting the results. We chose to use content analysis because it entails

methods which enable particular interpretation of text and audio data through a systematic classification process of coding and identifying themes

(Bryman, 2012). By using content analysis, we can organize the data into categories and themes, whereas the extracted themes being used pro-

vide authentic results from respondents' own words (Cresswell, 2013). From this viewpoint, data from individual interviews wesre translated from

Swahili to English and read word-by-word and then transcribed to derive codes by highlighting the exact words from the text. Further, data

obtained from the FGDs were analyzed using verbatim transcription. Our analysis followed the step-by-step process described in the following

paragraphs.

3.4.1 | Preparation of data or choosing the sample of texts (step 1)

In this stage, data collected from in-depth face-to-face interviews and focus group discussions were systematically transcribed by listening to the

recorded audios and summarizing the notes written to gain a general understanding of what participants talked about. The obtained results were

related to RQ1 and RQ2.

3.4.2 | Defining the unit of analysis (step 2)

The second stage involved deciding the data that was needed to be analyzed by focusing on the selected available material per the research ques-

tions. The interview transcriptions and discussed matters in the FGDs became the raw data. Our analysis involved 64 individuals who participated

in interviews and FGDs sessions. Selecting the units of analysis was an important step for collecting quality information from knowledgeable indi-

viduals and reducing the amount of data to be analyzed.
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3.4.3 | Developing categories for analysis (step 3)

At this stage, the coding rules were established and the initial codes were generated. A coding scheme with critical attributes was developed and

checking for mutually exclusive code categories was suggested to ensure that there is only an exhaustive list of categories. Therefore, coding

schemes with mutual categories were constructed through studying the text and dividing it into meaningful units that included words and phrases

which were related to each other. Within a meaningful unit, meaningful concepts were recognized and the text was divided into small and large

meaningful units; the results were compared for 10% of the material. The information obtained was categorized to narrow down the important

and most frequent codes but without losing the original content.

3.4.4 | Coding all the texts according to categories (step 4)

Coding of texts involved all data segments related to the research questions. Process coding was used to search for actions or interactions in data

that were taken/engaged in in response to situations or problems (Saldana, 2015). The following are the examples of several codes applied to the

data from interview transcripts when street traders were describing their favorites, as provided in Table 2.

Further, coding was done for other remaining items by category in order to obtain the number of the frequency of the repeated items (fre-

quency) and summarized to obtain the code frequency. The percentage was computed using a spreadsheet software. Thereafter, we decided

which categories must be included in broader categories or themes.

3.4.5 | Assessing coding consistency (step 5)

Upon completion of the coding process, the coding consistency was assessed to determine if the sample was coded consistently and reliably and

whether the coding of all whole materials is consistent. To maintain consistency, the coding process was performed repeatedly, beginning on dif-

ferent pages of the text each time in order to increase reliability. Assessing coding reliability is very important because it helps to identify the

errors made by the coders, which are subject to certain unavoidable human conditions, and also leads the way forward to eliminate such errors

through counting the frequency of units in each category (Yu et al., 2011). To control coding reliability, the researcher hired a master's degree stu-

dent to assist in the research activities. The assistant researcher was individually trained and assessed to facilitate the accuracy of the content

analysis.

TABLE 2 Example of a data coding approach

Item
no. Category Sub-category Code results

Frequency

Percent01 00

#1 Requirements of street

traders and customers in

the mobile application

Does the interviewee mention promotion methods including

the terms such as advertising, marketing communication,

persuasion, reminding customers, price reduction, free

samples, prizes, creating brand awareness, and displaying

of pictures?

01-Mentioned

00-Not

mentioned

40 24 62.5

#2 Requirements of street

traders and customers in

the mobile application

Does the interviewee mention user experience factors and

related terms such as simple to use, user friendly, requires

fewest steps to accomplish what an individual wants, and not

much effort to use it?

01-Mentioned

00-Not

mentioned

50 14 78.1

#3 Requirements of street

traders and customers in

the mobile application

Does the interviewee mention the structure completeness

of the app and related terms such as ease of learning, well-

organized interface, simple and flexible, intuitive navigation

clear representative icons, and simple and clear language?

01-Mentioned

00-Not

mentioned

42 22 65.6

#4 Requirements of street

traders and customers in

the mobile application

Does the interviewee mention business development and

affordability and related terms such as rapid growth,

increased number of followers, low expense, and cheap

bundle to use?

01-Mentioned

00-Not

mentioned

38 26 59.4

#5 Requirements of street

traders and customers in

the mobile app

Does the interviewee mention localization of the end-users

and related terms such as accessible, ubiquity,

personalization, handset location, and anytime anywhere?

01-Mentioned

00-Not

mentioned

34 30 53.1
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3.4.6 | Reporting the analysis results (step 6)

The results were presented so that each identified theme was connected with a research question using a consistent set of codes and organized

texts. Going back to (Table 2), item #1: Does the interviewee mention promotion methods, including terms such as advertising, marketing commu-

nication, persuasion, reminding customers, price reduction, free samples, prizes, creating brand awareness, and display of the product picture. We

choose code 01 that has a frequency of 40 instead of code 00 which has the frequency of 24 recurring responses. The credibility of our findings

was supported by including direct quotations from the participants and the transcribed texts to illustrate themes (Satu et al., 2014).

The direct quotations for final results were accompanied by unique identifiers to demonstrate that various participants were represented in

the results (see Section 4). The identified quotations were annotated according to the role of the interviewee and where the respondents fit. In

this study, street traders were identified, for example, as man/trader A or woman/trader A along with the date.

3.5 | Research context

The study was carried out in parts of Dodoma city, which is the capital city of Tanzania. The city is located in the middle of the country, about

456 kilometers from Dar es Salaam, which is the major city and commercial port of Tanzania. According to the population and housing census

results of 2012, the city of Dodoma has a population of 410,956, of which 196,487 are male and 211,469 are female (URT, 2016). The proportion

of persons aged 15–35 years, who are categorized as youths and part of a productive age group is 42%, while the working age population

(15–64 years) is 61.5%. Approximately 75% of people's income in the city is from agriculture and animal husbandry (URT, 2016). The remaining

25% of the population is engaged in petty businesses, such as retail shops, carpentry, and food vendors, while 7% are working in street trading or

related activities (URT, 2016). Since the government declared Dodoma to be the capital city, it has accounted for the exponential growth of the

urban population resulting from the shift of government offices, employees, nongovernmental organizations (NGOs), and other important depart-

ments. This has attracted numerous academic studies to focus on how to solve challenges related to a capital shift before the situation gets poor.

This includes solving problems related to street traders' market search through technology.

4 | FINDINGS AND DISCUSSION

4.1 | Findings

The results of this qualitative study are divided into two categories describing the themes, which emerged after analyzing the data on the user

requirements of street traders and their customers. Some of the opinions raised for user requirements were similarly referred to as ‘mutual or

cross-cutting’ and a few differing opinions were referred to as ‘divergent or varying.’ The similar requirements include promoting products and

services, ease of use, locating the end-users, and supporting business growth and affordability. On the other hand, the differing requirements

include ease of learning and flexible user interface, predicting sales potentials and products at hand, and stock reminder. The results in this

section are structured in accordance with RQ1 and RQ2 and described accordingly.

4.2 | Discussion

The discussion is structured according to RQ1 and RQ2 because there are mutual and differing requirements which were identified by street

traders and customers. Mutual requirements were merged and discussed together and the same was applied to differing requirements. The dis-

cussion is presented in the following sub-sections.

4.2.1 | Mutual requirements for street traders and customers in the mobile application for market expansion
(RQ1, RQ2)

Promoting products and services

The results reveal that street traders and their customers require a mobile app with features, which allow them to promote their business by com-

municating business types and displaying goods or services. Street traders believe that the promotion of products would create brand awareness

and brand image among customers, which would, in turn, create customer loyalties. One of their representatives had this to say: ‘…The perfect

display of the personal and products’ information speaks directly to customers what a trader has to offer; it also reduces questions from
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customers because everything is visible, in case of misunderstanding, customers still have room for questions and answers…’ (Man/trader A,

5 October 2019). The major goal of having a promotional database is to impress the customers and spur them to take action to turn a prospect

into a sale through an official platform.

In the case of customers, there were similar opinions that they need a mobile app that is capable of displaying the accurate information per-

taining to vendors and the products they hold. They believe that through visual representation on an app they would feel satisfied, convinced,

and confident to choose and order the products or services with the desired criteria. During the interview, one of their representatives had this to

say: ‘… Many of us have started using some mobile apps, for example, WhatsApp to order products or services from street traders or other sup-

pliers; we use the available apps to identify what the sellers hold and if it is unique, affordable, and easy to be delivered, if there is a possibility of

having the app that has more features of promoting business we are likely to use it to promote a business because we also produce products

which need buyers too…’ (Man/customer A, 7th October 2019). This indicates that customers need an app which they also find to be beneficial,

as customers are also doing productions, which require internal or global markets. Therefore, they should not be restricted to promoting their

products using only one specific technology in order to enter into the competitive world.

Ease of use

A majority of street traders recommended that they prefer a mobile app that has a well-organized interface, which is easy to use. They described

that the app must be easy and flexible so that they can navigate and find what they want with a few steps and without putting in too many

efforts. During the interview, one of the representatives said, ‘… I suggest that the app should be designed in such a way that there are fewest

steps possible to accomplish what I want to do with it; if the app is so complicated, it may take time to learn and understand it because most of us

have a little skill about apps…’ (Woman/trader B, 10 October 2019).

This reveals that the street traders wish to have an app which is easy to use and less error-prone so that they do not need to put in too much

effort on learning and using it. The main reason is that the majority of the street traders have low levels of education and still prefer to use more

time for vending. These results are similar to the results reported by Mramba, Apiola, et al. (2016), thereby revealing that 50.6% of the street

traders in the country have primary school education. In addition, among the factors that the users of the system are likely to accept and use it is

described in the technological acceptance model (TAM) provided by Davis (1989). The model describes that an individual accepts to use the sys-

tem if he/she believes that using that particular system makes him/her free of using much effort. With regard to customers, the majority also had

the same opinions that the app should be easy to use and contextualized in a local context. During the interview session, one customer said, ‘…
We need the mobile app that is easy to use and easy to find functions with the touch screen; the app should have buttons well-organized in a

step-by-step layout to enable seamless interactions with other users…’ (Woman/customer B, 10 October 2019). These findings correspond with

the findings by White (2010), which report that educated, less educated, and few technology users prefer easy buttons on touchscreens.

Locating the end-users

A majority of street traders explained that they need a mobile app with this component because they face the challenge of locating where the

customers are situated, mainly in informal settlements that are found in most places in the country. The evidence shows that most urban areas,

cities, and towns in Tanzania lack detailed annotated planning or are only partially planned, this creates uncertainties in accessing locations. A

mobile app with such a feature would be helpful in terms of directing the user to where customers are instead of vending without knowing exactly

where to go. Further, identifying where the customers are situated or using nearby famous structures such as a tower, monument, or another

landmark to locate them would enable street traders to analyze the distance to travel, time taken to reach the customers' location, the safety of

the area, and the nature of households in the particular neighborhood. This would save time, save transportation costs, and avoid movements,

which are risky or nonprofitable to their businesses and individual safety. During the interviews, one of the representatives was quoted as saying,

‘… If the app can locate where the needy customers are, it will help us a lot because instead of relying on finding the customers by speculating

and guesswork we will go directly to where the customers are so that we save time, travel costs, and reduce unnecessary movements which

always leads to fatigue…’ (Woman/trader C, 10 October 2019).

This reveals that presently street traders' vending activities are hindered by urban planning and poor urban mapping, which leads to looking

for customers by coincidence or using guesswork to locate areas with a high concentration of people during certain hours. Thus, such an app will

be helpful in terms of cost reduction analysis and individual security prediction. With regard to the customers, many of them also proposed an

app with similar features. The main objectives mentioned were to save time, money, and other similar costs incurred on searching for street

traders but ideally intending to select the trader in a nearby street or neighborhood. Similarly, locating traders makes customers gain confidence

by knowing the distance and being in a position to state the direction or a nearby access point for the meeting. Currently, the majority of citizens

use public monuments, towers, tall buildings, and the like as their landmarks for telling directions to a particular destination. During individual

interviews, one customer shared his views by saying, ‘…If the app can show exactly or at least locate the nearby place where the trader is, it would

be useful as we would be able to pick up the nearby street trader in a short time and get service on time...’ (Man/customer C, 11 October 2019).

The current literature show that, the inclusion of similar feature resulted to positive outcomes in existing mobile apps such as uber, twende, and
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taxify in Dar es Salaam, Arusha, and other cities in the country (Divall et al., 2021). The mentioned apps use real-time driver information and live

global position system (GPS) enabled maps to pick up the passengers' location and connect the passenger to the nearest driver.

Supporting business growth and affordability

A majority of the interviewed street traders replied that they need an app which would support their business growth and is affordable. A few of

them described that they have begun to use a mobile app like Instagram but they have not seen any changes in sales volume and number of fol-

lowers. Occasionally, it was indicated that they incurred a cost to hire Instagram agents (IA) who have accounts for marketing and advertising for

a fee and provided us with an example of a paid fee ranging between TZS 11,500–23,000 or $5–$10) per week or more, varying in accordance

with the number of followers. Some of them who were not well versed with Instagram reported having paid money to those who are familiar with

how to create an Instagram account for them—for example, mobile phone fixers or college students or anybody referred to be the expert. One of

them said this during the interview session: ‘…I created WhatsApp and Instagram accounts to advertise my business while expecting more cus-

tomers; contrary there are only a few followers and sometimes they don't even contact me…’ (Woman/trader D, 17 October 2019).

From these findings, we realize that street traders need a mobile app that creates a likelihood of business success, is inexpensive, genuine,

trusted, and controlled by a known person or company so that they are free from the costs and other related risks. Similar results are reported in

Mramba and Rumanyika (2020), which reveal that informal workers' marketing and promotion strategies using apps such as WhatsApp, Facebook,

and YouTube channels have not yet helped them to a large extent due to the challenges they face. These challenges include: costs incurred to

prepare the advertisements, little skills to operate the channels, low perception from customers, and receiving little number of followers compared

with formal business accounts. With regard to the customers, the majority wanted a mobile app that displays business information which is real,

genuine, and does not include deceptive contents. This is because most of the past and existing informal traders use deceptive contents such as

photos, fake testimonial messages from apparently satisfied customers, present artificial quantities in the store, and mention fake prices and dis-

counts to draw the attention of customers and attract them or to gain popularity. Thus, customers require a mobile platform that can at least min-

imize visible irregularities. During interview sessions with customers, one respondent said, ‘…I have been making a follow up on the

advertisements of some informal workers in social networks; most of them have attractive products’ information, but in reality what they post is

not what they hold…’ (Man/customer D, 28 October 2019).

These findings reveal that social networks play a major role for informal workers who want to advertise their business in a large scope. The

problem arises from themselves because they think that posting something attractive in the business platform would persuade, create brand

awareness, and remind customers to buy products, but they forget that customers need to see and find exactly what is advertised to build confi-

dence and trust for further business exchange.

4.2.2 | Differing requirements for street traders and customers in the mobile application for market expansion
(RQ1, RQ2)

During interview sessions, a few of the suggested requirements for street traders and customers were contradicting. In this situation, we applied

the requirement negotiation approach suggested by Yang and Liang (2013), which suggests the use of discussion for a win-win situation to satisfy

each side in case the main stakeholders have contradicting ideas. A discussion (FGD) was arranged in order to reach a consensus. To harmonize

the opinions and have impartial results, the researcher listened to the opinions and contributions from each side and categorized each group's

contribution thematically. The following are the results of FGDs with different opinions from street traders and customers.

Ease of learning and a flexible user interface

The FGDs results indicate that a majority of the street traders recommend an app to be designed in a clear and understandable language, with a

simple user interface, and which is easy to learn. The majority of street traders recommended Kiswahili language and a minority for English lan-

guage. In addition, the majority of customers recommended English language and a minority recommended Kiswahili language. In FGDs sessions,

several statements were spoken with regard to the language to be included in the app, as one street trader of pillowcases quoted said, ‘…We are

Tanzanians, our national language is Kiswahili, we use Kiswahili in most of our socio-economic activities to communicate, therefore, why should

we think of using a foreign language which is not familiar to the majority…’ (Man/trader E, 21 March 2020).

This indicates how street traders are enthusiastic to use Kiswahili compared to foreign languages because many people understand it. Other rea-

sons for embracing Kiswahili instead of other languages is that Kiswahili is the national language, widespread (used all over the country and even in

isolated areas), is taught at primary and secondary school levels, and is the language that unifies and symbolizes the country's traditional values.

Despite this, customers emphasize the use of English in an app in order to enable foreigners to use the app as well. One speaker was quoted

as saying ‘...Designing an app that uses Kiswahili language only will limit other users; Dodoma is a capital city and obviously, we expect more for-

eigners to come soon, we should give all users equal chances of enjoying the use of the app without discrimination…’ (Woman/customer E, 21st

March 2020). This shows how the customers are at least aware of the opportunities offered by having the app in a language that is deemed to be
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a global language for business and is spoken by the majority in sub-Saharan Africa and Commonwealth countries. A good example is the Esoko

app, which is contextualized to accommodate 12 local languages in Ghana but still works across 16 countries in Africa using the English language

(David-West, 2013). The consensus regarding these differing results is summarized in Table 3.

Predicting the existence of sales potentials

The study found that numerous street traders need an app that can predict the existence of sales potentials. They explained that such a feature in

the app can lead to a seamless movement to the areas where opportunities are predicted while holding the products which are not available or

are unique. In FGDs, one representative had the following views: ‘…If the app shows me the demand trend of customers or missing products in a

certain place, it would be helpful; sometimes we travel from the city centre to local auctions but unfortunately we realize that we are selling simi-

lar products, thus leading to scrambling for customers…’ (Woman/trader E, 28th March 2020).

The need for this component in the mobile app is grounded in what is currently experienced in Dodoma city. In this city, there are numerous

local auctions or local markets conducted in daily bases—for example, Mnada wa nyama Msalato (Msalato meat auction) located 12 kilometers

from the city centre. In this place, micro and small businessmen congregate every Saturday to sell various products while others remain in the city

centre. In such situations, street traders who stay behind would need an ICT solution that can predict what people demand in that auction, such

that every trader would attempt to carry forward what is demanded by customers. A prediction of sales potentials is one way of reducing the con-

centration of similar products in one place and avoid competing for customers, thereby leading to product differentiation among street traders, as

everyone would opt to carry forward unique products to avoid competition. Similar results are reported by Rumanyika, Tedre, Apiola, and

Mramba (2019) and Rumanyika, Tedre, Apiola, Oyelere, and Mramba (2019), which reveal that the concentration of similar products in one place

is a challenge for the street traders' market searching in that place.

TABLE 3 Validated key user requirements (✓ = majority, ✕ = minority)

Identified user
requirements Explanations

Vote results
Recommendations Decisions

Street
traders Customers

Promoting

products or

services

The end-users mainly street traders must be

able to promote their products and services

by uploading important information

✓ ✓ Fundamental requirement based on

opportunities offered through

promotion

Retained

Ease of use The end-users need the app that is simple,

flexible, easy to use, and involve few steps

✓ ✓ Fundamental requirement based on

users' perception criteria

Retained

Locating the

end-users

The end-users will be able to locate and

identify the locations of each

✓ ✓ Fundamental requirement because

localization provides numerous

business advantages

Retained

Supporting

business

growth and

affordable

The end-users, mainly street traders, will be

able to get more customers or followers and

must not incur unnecessary costs

✓ ✓ Fundamental requirement because an

individual will perceive to adopt the

technology that improves the

performance of the business and is

affordable

Retained

Ease to learn

and flexible

user

interface

The app should be easy to learn and easy to

remember with intuitive navigation

✓ ✓ Fundamental requirement because many

users of an ‘IS’ need something easy

to learn and to remember

Retained

Predicting the

existence of

sales

potentials

The users, mainly street traders, will be able to

predict the sales potential as well as view

the concentration of customers and

products in the markets

✓ ✓ Fundamental requirement because the

main objective of street traders is to

sell, while customers need to get

products and services at cheapest

prices

Retained

Detecting of

competitors'

location and

products at

hand

The users, mainly street traders, will be able to

identify where the competitor is located and

the products he/she holds so that the

individual can look for an alternative route

✓ ✓ Rated average and, hence, it was

considered to be significant because

of the nature of street traders'

business which allows anyone to find

an alternative route or continue on the

same route

Retained

Stock reminder The users, mainly street traders, will be able to

get reminders of the remaining products in

the stores

✕ ✕ Not significant, because the majority of

the street traders are aware of the

number of products in their stores

Excluded
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However, customers had different opinions regarding having the app that can predict the available products in the markets. They described

that showing such information using the app displays is likely to discourage a few customers or street traders from going there. They suggested

that street traders' products to sell and customers' demand in different auctions must not be governed by the results of technology, but instead

should be based on long-term experiences which give customers the large choice of products displayed and enable customers to look, touch,

become interested, negotiate, and make decisions instead of depending on predictions. One customer who has an experience of going to various

auctions for 20 years had this to say: ‘…We always go to the auctions and obtain our home-based needs with the notion that we can see, touch,

and purchase real products; we do not need the technology because sometimes technology tells lies and at all, auctions products are many, it is

just a matter of choice…’ (Man/customer E, 28th March 2019).

This indicates that a few customers do not believe in the technology. Instead, they prefer famous street traders' conventional and marketing

strategies such as personal selling, point of sale display, price discounts, and free product promotion. The consensus regarding how to handle

these dissimilar results are summarized in Table 3.

Detection of a competitor's location and products at hand

The results indicate that the average number of street traders preferred an app with a component that would assist them to identify who their

business competitor is, although others opposed this view. In FGDs, a few argued that such an element in the mobile app would be a guiding

instrument for changes relative to their vending strategies, the routes to vend, and become creative to find alternative products or services to

avoid a collision that might be the result of selling similar products. Some did not like this component because they want to move freely and find

customers by using conventional marketing communication strategies or depend on the long-term relationship between the customer and seller

and the trust built between the seller and buyer. The traders who prefer the app with the referred feature had this to say as quoted from one of

pesticides business, ‘… Having a mobile app that locates where my fellow street traders with similar products are, would enable me to set my

products with reasonable prices or diverge to another route or use my attractive marketing campaigns…’ (Woman/trader F, 28th March 2020).

These findings imply that street traders do not have any reliable information regarding the number of potential buyers, the demand for differ-

ent products, the market concentration, and the competitors at hand. Therefore, they need something that can intervene to solve these chal-

lenges. Other minority street traders recommended that they do not need such a feature to be included in a mobile app because it would limit

their existing business strategies and means to influence and reach customers in various neighborhoods. It must be noted that customers have dif-

ferent visions regarding individual interests, perceptions, friendship, and trust for the products or services they demand.

In the case of customers, such a feature was deemed to have good potential because it would enable them to analyze the market situation

and choose the products from a trader who offers quality products, low prices, and has other additional advantages, such as the ability to deliver

at home on time and at a cheap price. Such perceptions were reported in the FGDs by one representative customer who said, ‘…Having the app

that would display all the available street traders and the products or services they offer will increase a series of opportunities for choosing what I

desire and I can afford…’ (Woman/customer G, 28th March 2020). These findings reveal that customers always prefer to have massive choices of

the products they desire and need so that they become happy and are convinced with the service they are getting in terms of the amount of

money they are charged. The decisions for such differing results are summarized in Table 3.

Stock reminder

A few street traders suggested that they need a mobile app with a component that can notify them of the quantity of the products in the stores

because they are always in movements and scramble to find customers. In such a working atmosphere, there is a probability of overlooking the num-

ber of items in their stores, which mostly include bags, baskets, buckets, and pushcarts. An app with such a feature would help them to replenish their

stock and enable them to serve their customers continuously as they continue vending. During the FGDs, one representative said ‘…If the app will

provide the notifications which remind me to refill the products when my store has dropped; it would be a great achievement in my business because

I can serve my customers all the hours of vending…’ (Man/trader G, 30th March 2020). However, a few street traders explained that they do not

need this feature because most of them are aware of the number of items in their stores. On the other hand, a majority of the customers did not

show any concern with this feature in the mobile app. The majority were interested to know who sells what and how to communicate product deliv-

ery but not how many items are in the sellers' stores. To prove that, one of the customers said, ‘…Preferably, when I communicate with a street

trader using social networks, I want to see what they have posted and if the posted products meet the criteria I have set but not otherwise…’
(Man/customers H, 30th March 2020). This indicates that customers are enthusiastic to see important information regarding the products they offer

but were not interested in other irrelevant information. How this was resolved is summarized in the next sub-section.

4.3 | Evaluation of key user requirements

The evaluation of key user requirements for both street traders and customers in a single mobile application was performed by revisiting the

adapted user requirements framework stipulated in Figure 1. During FGDs, participants were requested to rank user requirements that are
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feasible and realistic. The requirements which were highly rated or rated average were retained and those which received minimum rating were

excluded. The remaining end-users' options and choices are summarized in Table 3.

The criteria for retaining and excluding the requirements were (1) relevance and practicability, (2) nature of business environments among

street traders and their customers, (3) the available physical infrastructure, (4) several votes and users' expectations, (5) relationship among com-

ponents, financial implication, and verifiability.

4.4 | Requirements specification

Table 3 presents user requirements, which were collected, identified, modeled, and validated to be included for future mobile application design

and development and those which were excluded. The user requirements, which were approved for inclusion in the design and development of

the mobile application are (1) promoting products and services, (2) ease of use, (3) locating end-users, (4) supporting business growth and afford-

ability, (5) ease to learn and flexible user interface, (6) predicting sales potentials, and (7) detecting of competitors' location and products at hand.

Only one requirement was optional—stock reminder was excluded. These requirements are specified because they comprise desirable characteris-

tics that favor the needs and wants of end users. The desirable characteristics include being complete, reliable, correct, valid, verifiable, under-

standable, flexible, and traceable. These characteristics are dependent on each other and some cannot exist without the others. Requirements

specification is the last stage of user requirement definition (refer Figure 1). Thus, it was the result of assessment, discussions, agreement, and

decisions made by end-users who would be affected by the sought solution.

The findings presented here are a significant addition to existing knowledge about street traders' requirements for future mobile technologies.

The results confirm some previous findings by Mramba et al. (2015) and related studies, while adding significant new insights on requirements

with regards to trust issues, location information, service promotion, and usability.

5 | LIMITATIONS OF THE STUDY AND AREAS FOR FURTHER RESEARCH

Although there are several types of street traders, this study concentrated on those mobile street traders who conduct their business activities by

moving from place to place, looking for customers in some parts of Dodoma urban. Possibly, other street traders such as those who are fixed or

semi-mobile could have different requirements and needs compared to those who we identified in this article. This study included street traders

and customers who possess and use mainly smartphones because the ownership of such devices is estimated to increase rapidly. However, the

requirements of those who use smartphones could be different from those who use ordinary phones. The study focused on only survivalist street

traders with a low level of education. On the contrary, a few street traders had higher learning education and might have had different require-

ments and desires because of their level of understanding, level of capital, and the type of customers they deal with. In emerging economies, the

user requirements for ICT4D projects are often fuzzy, which only highlights the need for empirical, rigorous research in those projects. In this situ-

ation, the results for this study are considered to be applicable in the limited environment where the research was conducted and not be general-

ized for use in other contexts. This is because the strategies of street traders for taking their business all over the country is not the same and

their trading environments are not the same either. Similarly, there remain differences regarding the development of socio-cultural, economic, and

physical infrastructure, which cannot be used as the grounds of user requirements for all street traders and customers and the deployment of

ICT4D projects in the country. Similarly, the manner in which street traders adopt and uptake mobile technology differs from place to place. There

are great variations e.g., how they use mobile money services, social media, social networks, and business based applications or new applications

contextualized in their local context. Their variations depend on their locations, sex, level of education, source of income, and other social-cultural

factors.

Our future work will involve the employment of the identified, modeled, evaluated, and specified user requirements to design and develop an

artifact that could address the problem of limited markets and weak customer interaction among street traders and customers and boost the arti-

fact's acceptance from the onset. There are a few existing examples of mobile applications which have been designed and contextualized to oper-

ate in the local context; moreover, whereas the stakeholders' requirements were much valued, but they face the challenge of technological

acceptance. A few of them adopted DSR methods, while others adopted other methods—for example, agile, which emphasizes participatory

design, collaboration, and iterations for software design and development. Our study adopts the DSR approach for the future design of mobile

solutions. In the choice of methods, we lean toward a participatory or agile process model, which fits well with the characteristics of DSR. In defin-

ing the exact requirements, we expect to shortly conduct various workshops, training events, and meetings with important stakeholders to fulfill

our current research objectives. Also, inspired by the well-grounded suggestions of Toyama (2017) to focus less on needs, and more on aspirations

in ICT4D projects, we are planning to expand and refine the conception of needs in our future research. In this manner, this study becomes a com-

ponent of inclusive development.
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5.1 | DSR as a methodology in a complex community

Our research also opens up a discussion on the applicability, merits, and challenges of using DSR in a special community of Tanzanian street

traders. Our evaluation reveals that DSR has numerous upsides as compared to, for example, standard user requirements analysis or simple quali-

tative research. In multifaceted and complex cases, like that of street traders, it is crucial to gain a comprehensive understanding regarding the

contexts and situations, thereby making the case for thorough qualitative and quantitative investigations. The goals of this DSR project include

human development and empowerment goals, which are not covered well by models of routine design. The diverse project implementation team

requires creativity. The DSR method is flexible in its capacity to accommodate a range of research methods, viewpoints, and approaches.

Based on our experiences, DSR is well-suited as a framework for defining requirements for future technologies for informal workers. How-

ever, this does not imply that the project implementation is without challenges. As seen from the results of this research, a number of future

efforts, iterations, negotiations, activities, and initiatives are required before the benefits of future technologies may fully materialize. In any case,

we believe that DSR is well suited for grassroots-level innovation activities, which are also increasingly supported and advocated by the Tanzanian

Commission for Science and Technology (COSTECH) and the ministry responsible for science and technology (Mwandosya et al., 2016). The inno-

vation ecosystem is also developing and growing exponentially, while various innovative ideas to solve challenges related to business and entre-

preneurship are being incubated by business incubators. These incubators include Dar es Salaam Teknohama Business Incubator (DTBi),

University of Dar es Salaam ICT Incubator (UDICT), Small Industries Development Organization (SIDO), BUNI hub, and the Information Society

and ICT Sector Development Project (Kapinga et al., 2018; Mwandosya et al., 2016). To conclude, in our opinion, DSR is well-suited in cases that

aim to solve complex problems, like that of the Tanzanian street traders.

6 | CONCLUSIONS

This qualitative study aimed at mapping the wants and needs of Tanzanian street traders and their customers and to better understand the potential

and pitfalls of technology to help their trade activities. The results showed a range of findings similar to earlier research on small and micro enter-

prises in poor communities of Tanzania, and they confirm a number of earlier reports on the desire of members of marginalized groups to gain from

technological development that they see around them (e.g. Gomera et al., 2017; Mramba, 2015a, 2015b; Mramba, Tulilahti, & Apiola, 2016). In partic-

ular, this study highlights a desire of street traders and their customers to have their interactions be assisted by technological solutions. The study

also shows that meeting their wishes requires understanding of the Tanzanian micro-entrepreneurial context, as well as meeting a number of design

concerns: ease of use, ability to locate end-users, support business growth and affordability, easy to learn, flexibility of user interface, ability to predict

sales potentials, and ability to detect the competitors' location and products they hold. For researchers and software engineers, these results can be

used to strengthen further design and development of innovative solutions to improve street traders' or similar informal workers' business ecosys-

tems. For the government and policymakers, these results must be viewed as information that enables the raising of awareness regarding how to

improve the working conditions of marginalized informal workers, mainly street traders, by deploying common and affordable technology. In general,

the study aimed to describe the significance of defining the user requirements for a user-centred design within the street trading domain in one part

of Tanzania. Therefore, this study resulted in user requirements of street traders and their customers for a mobile application. The resulting user

requirements can be considered a DSR artifact. In our future work, we will use DSR to guide design efforts, which may, in the future, improve market

expansion opportunities for street traders and access to marketing information for customers.

ENDNOTE
1 In this study, the terms street trading or street vending are used interchangeably.
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