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THE STOF MODEL AND A DEVELOPMENT-ORIENTED MOBILE
INNOVATION

Nyakaisiki, Sheba, Uganda Martyrs University, PBOx 5498, Kampala, Uganda, snyakaisiki@umu.ac.ug

Abstract

Service innovations in modern economies are dribgnthe need to gain competitive advantage, teclyyolo
advancements, market demand and organizationalvatiem. Uniquely, the need for social developmessents
opportunities for service innovations in developingtions, particularly in the delivery of socialrgiges. The
thriving mobile industry in the continent providesw possibilities for development practitionersl&sign services
that might fill gaps in social service delivery fppor communities. The challenge facing developrogahted
innovations is sustainability. Sustainability igaaned through continuous value generation for asand service
owner(s). Proposals to developers of these innomathave therefore focused on business model afipticand
evaluations to ascertain their ability to generaesue. The complexity however of service innovaitioie modern
mobile industry requires a unique perspective afise design and evaluation. This paper introduties STOF
model, a business model framework for mobile servinovations in modern economies to an existingldgement-
oriented service innovation in Uganda. The framdwases the model's four domains (Service, Techgplog
Organization and Finance) and their relational GQrdl Success Factors (CSF), to define and evalubte
innovation. These CSF were defined from web pulidies on the innovation. The evaluation discovedtet some
of the CSF, due to poor design and strategic dewssiwhere poorly defined and formulated, whickumm caused
an imbalance in the overall business model andefioee value generation.

Keywords: STOF model, Service Innovation, Sustdihab



1 Introduction

A major driver for Information, Communication anéchnology (ICT) innovation in Africa is developmebinder
the umbrella term of ICT for Development (ICT4D)lop projects are continuously implemented in haedre,
agriculture, education and the public sector wité intention of enabling the development processatibnal and
community levels. These development — orientedvations however, continuously experience sustalimakailure
(initial success registered, but are abandoned aftgear) (Best, 2008; Dada, 2006; Heeks, 2002k${e2009;
Schuppan, 2008) unlike innovations in a marketedrignvironment (Heeks, 2002; Tongia and Subrahmag@06).
It is generally agreed that if the number of usard service providers increase from the initiabtpproject, the
scope of activities or functionality evolves, evitléncrease in efficiency, and there is visiblealoand national
institutional support, then sustainability has ba#ained (Bailur, 2004). In a business perspedtiieis viewed as
economic and customer value generation. Econonfieva the positive difference between price anst ¢price —
cost), resulting in sustained profit (Porter, 2002)istomer value is achieved when the needs ofgettd market
segment are satisfied. This is measured as therdiffe between customer perceptions after usingaugt or
service (perceived value) and what they hoped liese before consuming the service or product (etgoevalue),
resulting in sustained delivered value (perceivatlie — expected value = sustained delivered vgdBe)wman,
Vos, Haaker, 2008). Combined, the economic andoust value create a balanced value chain betwebnissrs /
customers, and the ICT4D service providers. ICTd4Btanability therefore means a visible growth amaturity of
the solution, supported by its ability to continalyugenerate value for the users and providers.

The documented reasons for the breaks in the \ilai® in these innovations are summarized by (He20@2) as
“design — reality gaps”. He identifies three aredmere gaps are commonly found. Hard and soft gagshnare

evident in technology designs not applicable taadamntexts of users. Private and public sect@sgaxperienced
when innovations developed for a market-driven gigvsector are expected to produce the same resulis
development-focused sector. Country context gajs @hen innovations designed for developed natemd are
transferred and expected to function in developiatjons with differing social, institutional, anafiastructure set-
up. These gap scenarios are partly attributed ¢oinfiplementers. ICT4D implementers have been adco$e
accompanying their creations with “hype” rathemthpsiactical evaluations to ascertain value creafiteeks, 2009,
Mecheal et al, 2010). Without an indication of thigivestment worth, private sector interest in IOT& none
existent (Labelle, 2005; Warnock and Sarkar, 200@)eir investment interest is necessary for serexpansion,
both geographically and client/user-base. So faivape sector participation has been limited toigsibry

contributions to ICT development funds for ruraldapoor communities under the universal access a#gual

objective (Labelle, 2005; Warnock and Sarkar, 2004)

Proposals and activities in the field are now feclisn three general areas in developing sustainabbteations;
technologies (mobile phones, radios) and applinatiiSEMS and voice communication) that are alreadysde,
greater attention given to the application procasd development of business models, and the ei@iuand
assessment of applications/innovations (Heeks, ;2d@gheal et al, 2010). The need for theory appboahas also
been a point of focus. In longitudinal studies @T4D, the University of Manchester's Developmerfotmatics
Group, have attempted to demonstrate to ICT4D reBees areas theory can guide and support the Ib¥ietd;
creating competitive advantage within the IT seaising the Competitive Advantage theory (Heeks, 6200
successful implementation of ICT in the public secwith the Actor-Network theory (Stanforth, 2006),
understanding who stakeholders are and assessiag lvals been done with them using the stakeholdmsryh
(Bailur, 2006) and providing an information-centredderstanding of ICT and obtaining a broad andegyatic
understanding of poverty using the livelihood fravoek (Duncombe, 2006).

With the mobile industry boom in Africa, the hopethis device has spurred service innovations énpihblic and
social service sector, especially in the late-20@0==ks, 2009). Mobile applications have been ugetarmers in
making inquiries on food market prices, remindinkyAIDS patients’ times for their daily dosage iké&a(Heeks,
2009), administrative and academic support in digtalearning education for university studentstuesrs and



administration staff in South Africa (Brown, 20030d reporting violence confrontations. Howevestainability
still remains elusive even for this widely usedhtealogy (Mecheal et al, 2010). This paper will #fere apply two
of the proposed suggestions. Using a business nii@heework, the paper will map out and evaluatedbenomic
and customer value or lack of in a current inn@ratiThis will be attempted in two phases. In thstfphase, the
STOF model will be presented. Its four domains {er Technology, Organization and Finance) willused as a
framework to present an ideal value generatingicemnovation. In the second phase an existingileaervice
innovation in the healthcare sector that has egpeed sustainability failure will be analyzed, gsthe CSFs as the
criteria “touch stones” for evaluation. This presewill trace the intended and delivered economit eustomer
value and the existing gaps. A conclusive discusgiidl suggest how these gaps might be closedt Rowever, the
methodology used is described below.

2 Methodology

Publications on the innovation are the main sowfelata that are used to define and evaluate. Véabclses
included search engine Google Scholar, and acadeuatilishers and online databases like Wiley Onlif@ary,
Springer, Sage, Oxford Journals, Emerald, EBSCO Jstor. The search process began with trying totifyea
specific mobile innovation. So search terms inctltteobile applications in developing nations”, mibae-health,
e-government. On identification of a specific inaten, the Uganda Health Information Network, an ealh
solution in the Ugandan healthcare system, theekezmarrowed down to publications on the innovatibime search
process was then directed to the IDRC website amdligations, because the innovation is funded by th
organization. This search produced the evalua@mont by the designers and implementers of theviaithan, the
Academy for Educational Development (AED) AED — FATIFE and Uganda Chartered HealthNet (UCH).
However, independent publications were necessawy tlde search produced four (4) publications tpatiically
evaluated or included the innovation in their ahedf discussions (including Haines, Kuruvilla & ibert, 2004;
Lucas, 2008; Rashid & Elder, 2009; Mechael et @,@. These findings combined were used to deserldedefine
the CSFs of each domain of the innovation’s busimesdel and the independent articles together velhted
literature were used to evaluate the CSFs. In éxé sections, the evaluation process of the innowas presented.

3 Phase | - Service Innovation and the STOF model

To introduce a business model to an ICT4D artefequires a business perspective of the ICT4D Ifs-s@ewed as
a service innovation. A service is a process cairtgiintangible and interactive activities betwerrstomers and
employees of an organization. These interactiong use resources, goods or systems of the orgamizaéind the
processes or service as a whole are provided atutios(s) to customer needs (Gallouj, 2002; Bouwnidos,
Haaker, 2008). An ICT4D as a service provides smigtto a rural community and / public service lides /
organizations’ service needs. Innovation in the emndeconomy is viewed more than just creating wletitough
new products, methods of production, sources gblgupr markets in a closed organization, but iropen, dynamic
and complex environment with and across organimatiti involves sharing of knowledge, resources@phbilities
(Bouwman, Vos and Haaker, 2008; Chen, Tsou and ¢Ju2@09; Dorner, Gassmann and Gebauer, 2011). This
definition of a service innovation in today’s ecames provides background knowledge of the compledditservice
design. The ICT4D innovations are operating in clexgnvironments. An ICT4D service innovation ig solely
in the hands of an NGO, a government departmemtganization, but depends on a mobile network tueas,
donor organizations for initial funds, developensl @nplementers for design decisions and strateggiesThe actors
and stakeholders have multiplied. It is importamtuse a business model framework that will accomatedhe
current complexities experienced.

The STOF model was an outcome of modern researttieiarea of telecommunication, specifically, ie thobile
industry and open innovation. Its purpose is tovgl® a foundation for design of successful mobieviee
innovation (Bouwman, Vos and Haaker, 2008). Recggithat innovation in the modern economy is notesed
affair of a single organization, but collaboratioatween several organizations, the STOF model wasloped to
provide a framework that accommodates this new ¢exrgnd dynamic development. Four interdependentaiius
(Service, Technology, Organization and Financeh gaesenting Critical Success Factors (CSF) withwse/effect



relationship guide service designers in develogingable business model for a new or existing servBelow is a
generic presentation of the STOF model with a summoBthe CSF.

1
_ , Business Model I
Service domain |
"] Value proposition to customer, in| 1
a defined target group, with |
acceptable rates and effort in 1
service us I
A 1
I
|
4 A 4 | Value for

customers
Technology domain Organization domain |
L
Service delivery system, Division of roles among I
including applications and < »| participating organizations, I

devices used, service platforms Network strategy including

and access network, backbone resources and capabilities, |
infrastructure and functionalities activities shared to create a valug |
network !

7y Y | Valuefor

{ | service

| providers
v b
1
Finance domain :
Revenue model including I
» | investment and capital, costs andg I
benefit, revenues and risks I
sources for all stakeholders I
1

Figure 1: A generic STOF model framework, demoistgadomain CSFs that influence value creation

(Bouwman, Vos and Haaker, 2008).

In the service domain, the model provides a se29F to ensure that service design defines thecgeagcording
users’ needs, does offer value to a specific taggatip at an acceptable price. These then inflyeselection and
architectural design of the technology domain. Ayppiate functionality design to match service digfim, selection
of devices and applications that match functiore@ds and are familiar to or can be easily adopyethé target
group, service platforms and network access progitigat accessible and affordable to the usersnamdservice
owners are some of the design decisions made sndtiinain. Identification of appropriate organizatidhat can
provide and support the service, leads to formatiothe organizational domain. These may be saledépending
on their capabilities and available resources fopstt the service and the technology domain. Cofaion is
thereafter agreed upon by the selected organizatigpecifying the contribution (resources, actg}i of each
member, as well as the sharing of costs and benéftie design activities of these three domainsviSe

Technology and Organization) then help to formuthi revenue model. A designer is able to determine the
long term investors will be, the cost of investmem¢chnology, where revenue will be generated fromho will

pay for the service, and acceptable risks thatrihestors might anticipate. The following sectioitl wse the logic
of the framework to trace the relational effectsome of these CSF on an existing mobile innovadiadility to

generate value.



4 Phase Il — A development-oriented innovation in the STOF model

4.1 Service: Service Description, Service Context,

Service experience, Rates and Effort
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Figure 2: Service Domain Model for Value Generat{Bouwman, Vos, Haaker, 2008)

Figure 2 above provides a detailed descriptiorhefWganda Health Information Network (UHIN) serviegjoint
project between SATELLIFE, The Uganda CharteredltiBiat (UCH), the International Development Reskarc
Centre (IDRC), and the Ministry of Health (MoH) (BESATELLIFE & UCH, 2007; Lucas, 2008; Mecheal et al
2010). The service was implemented in two distredlthcare facilities (Mbale and Rakai) (Lucas, 806 the first



phase (AED-SATELLIFE & UCH, 2007). The innovationintended to overcome the tedious and untimelgrtep
compilation and transmissions of MoH data formsthgy health workers at the district and communitieleand to
allow information dissemination on disease outbseskd ministry activities to the healthcare workesm the UCH
(Lucas, 2008; Rashid and Elder, 2009). The heakthieilities are geographically isolated not ofntym each other,
but also from the central MoH offices in Kampal&agey do however operate in a Primary Health CareQ)Pidferral
structure (WHO, 2010). This structure is arrangedting with the most basic healthcare servicebatillage with
Village Health Teams (VHTS), Health Centres at @t and sub-county level, and hospitals at coamdydistrict
level. Health Centres and hospitals together wihilr'y are expected to report to the central minisffices, while
expecting communication and information to flow ka€he project solution therefore provides a twoswianely
channel of communication for the participating wtts and the ministry headquarters (Rashid an@r=[2009). In
figure 2, the CSFs within the boundaries of theydien are the core of the service definition. Thé&-€8n the left
and right of the diagram are the CSFs belongingeilthnology, Finance and Organization domains thihtaffect
and be affected by the core service CSFs.

Within the service domain boundaries we see thaltiheare workers as the primary data entry a@odsrecipients
of broadcasts are defined as end-users of thei@olidthe MoH together with the healthcare facittere both the
customer (charged for use of the service) and awheservice providers (maintain the service). Alifjo the
innovation’s designer and driver was SATELLIFE dBdRC’s donor support initiated the implementatidfoH is
expected to maintain and scale-up the serviceheratistricts. The facilities and healthcare woskare expected to
operate this service in a highly unstable envirammeE&xisting literature on the service does notidatk user -
context evaluation on the project. However, genkieghture on work-environment and social/culturahditions of
rural healthcare facilities in Africa indicates amerworked, under-resourced and understaffed cbifkdacheal,
2009). The facilities also operate in impoveriskkedhmunities with limited infrastructure (roads, ctteeity, water,
telecommunications etc). These conditions contelttatoverall inefficiency in the healthcare syst@émcas, 2008;
MoH, 2010). In figure 2, the inefficiencies of theporting system are the only documented perceptiepresented
in the CSFs Previous Experience and Expected Valese influenced a technological design basedvorservice
functionalities; data entry and transmission, aridrmation broadcasts.

The Delivered Value CSF reported a 100% compliaaty in disease prevalence reporting and 25% memeflis
of the service in comparison to the former maneglorting system (AED-SATELLIFE & UCH, 2007). MoH
however demonstrated an unwillingness to supperepansion of the service to the remaining distrié possible
explanation for this probably falls in two areaesttand perceived value. The service experiencgld td@curring
communication and transmission costs that werestwiore expensive than previous service cost (L@&#33). The
initial implementers SATELLIFE, UCH and IDRC haventinued to support and expand the service (AED-
SATELLIFE & UCH, 2007). In addition, despite welbdumented inefficiencies, designing a two functi@ystem
does not demonstrate a well though out systemgmle@ilecheal et al, 2010) argues that such dedignsthe
potential and benefits the innovation can provitls also important to note that the healthcarekers’ role as end
users is in reality passive, as the system reqthers to pass on data and receive data only. Aotlybr analysis of
needs and processes (Previous Version) at thehbasst facilities might have produced more functibypand
therefore more value to the system and servicgdeshese would in turn have justified MoH inclugliexpansion
and scaling up of the service in its budget inRlesenue Sources CSF. It becomes more evidenthiaiser context
was not thoroughly examined when charging of PDAs wited as a challenge for end-users in an envieahwith
limited access to electricity infrastructure (Luc2808; Mecheal et al, 2010).

4.2 Technology Architecture Description, devices, a  pplications, access network and
backbone infrastructure.

The service uses the GSM/mobile network as the bmawk infrastructure that transmits communicatiotwben
health facilities and the central MoH office in tKampala city. This network is accessed using wsglaccess
points at the healthcare facilities called “Jadksit provide connectivity for 200 Personal DigiasistantyPDAS)
with customized software for data entry and trassion of softcopy forms. The “Jacks” were latercpéred to be
inadequate and were replaced by more expensiveraguai. Figure 3 presents within the boundaried@fiagram,



CSFs that make up the technology design and acthiige On the left and right of the diagram areittiiencing
CSFs from the Organization, Service and Financeaitwen The direct influence the Technology ArchiteetCSF
has on the Cost CSF in the Finance is presenteq &ed the heavy influence SATELLIFE had on desigtisions
such as the device, service platform (Lucas, 28a&hid and Elder, 2009; Mecheal et a, 2010) ideatiin from
the Actor CSF on the left. A single CSF within thismain is allocated to MoH and the health faedittoncerning
Data entry and reception.

own,and invest ir

Technology domain

Actors Technical Costs
SATELLIFE Ar chitecture generates  Technology
IDRC, UCH, GSM/Mobile Hailiorr
MoH, Health network, fixed and recuri

facilities, Connection points costs
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A 4
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network on disease outbreaks andgi
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Figure 3: Technology domain model (Bouwman, Vostéaaker, 2008)



The service owner’s featured role in this domaihnsted, and the dominant player seems to haveengagbensive
technology selection for a development orientedtsm and context. (Lucas, 2008) argues that omet jod failure
can lead to total failure of the entire projectisTis especially significant for this project besauthe technology was
discovered as the highest source of financial aist may have compromised the perceived value ofuktomer
(Lucas, 2008). (Mecheal et al, 2010) points out Hiernative mobile phone technologies (basic SM8 voice)
have been tested although comparison has not bada to determine strengths and weaknesses. Funtirer, the
mobile phone provider is also a passive playehédarticipating organizations, and yet the serdigegends on the
billing platform of the same network. In the tesientioned by (Mecheal et al, 2010) with mobile Sktfdl voice
services, communication costs also were discovierd@ prohibitive as they were in this project (asic2008). The
Billing Platform CSF as is presented in figure 3luances the Cost CSF in the Finance domain thrahgh
Technology Architecture CSF. It therefore followisat it is necessary for designers of the ICT4Dusdh@onsider
including all participants in the organizationafjo&ations to balance out costs.

4.3 Organization Description of roles, Capabilities  , resources and the value network
_______________________________________ .
I . . I
I Strategiesand Goals | to participate i Organizational Domain I
; MoH & Health I
: facilities adopti 1
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|
|
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Figure 4: Organization model (Bouwman, Vos and H&aR008)



Figure 4 demonstrates the core Organizational G8lRlze Technology, Finance and Service CSF thateinte or

are influenced by the Organizational CSF. The figutemonstrates the effect the unbalanced roles and
responsibilities of the participating organizatidres/e had on the four-major CSF previously disalis§echnology
Architecture, Cost, Investment/Revenue Sources tied Delivered Value. The central role of design and
implementation done by SATELLIFE with financial fgot from IDRC (Lucas, 2008) is elaborated. SATEEEI

also took on the role of supplier, trainer and tecél support (Lucas, 2008; Rashid and Elder, 200@H together
with healthcare facilities were assigned the rdleasvice operators and owners, while the GSM/neobgerator(s)
provides access to a network backbone. Imbalantteeinrganizational domain is evident with decist@Fs (value
activities, resources and capabilities) dominatgdhe contributing partners (SATELLIFE and IDRC)hile the
resulting CSFs are to be shouldered by the straighartner (MoH and Health facilities).

SATELLIFE has taken on the responsibility of makimgavy financial decisions on technology selecttegining,

technology upgrades, while MoH and the facilities expected to pick-up the long-term financial cesgbility. A

structural partner (MoH and the healthcare faeditiis central in carrying on the service long rattesign and
implementation. This partner should be in the dgvseat, making or contributing to the design desgsthat they
can comfortably sustain overtime. The facilitiesl &oH activities do not demonstrate a “sense ofenahip” with

core support value activities taken on by SATELLIRegliance on SATELLIFE for the continued technisaivival

of the service creates risk for the customer wioracontrol over this technology. The healthcaadifies do not
seem to posses any capabilities of in-house maintenof the service. Further more the supportintnea (the
mobile network operator) is not evident in the eahetwork. This provides a probable explanationafteick of the
negotiations in the Organizational Arrangement Q& could have contributed to the excessive tardrlier
discussed. Participation of the mobile operatorlevfdrmulating this CSF may have assisted in negjoti of
affordable rates.

4.4 Finance Investments, Costs, Revenues and Risks sources

The financial model is a direct result of the thgeevious domains as demonstrated by the Orgaonadii
Technological and Service CSFs influencing the il domain CSFs in figure 5 (Value activities,clirical
Architecture, Delivered Value and Market segmeBtarting with service design that focused on twsidbprocesses
rather than opportunity and benefit creation, ahnetogy selection and architecture dominated byingles
participant, and an unbalanced value network viighdore participant and key stakeholder(s) plagipgssive role,
the financial model demonstrates an unfair investnséuation and risky view of the service. MoH dmehlthcare
facilities were asked to continue investment intseavice innovation that performs basic functiaiesi that could
have alternatively been done using cheaper andlligpféicient technologies (Mecheal et al, 2010herpush”
CSFs (Sources of Investments, Costs, Revenue ald)Rare controlled by the contributing partnerhjlevthe
“resulting” CSFs (Investments, Costs, Risks) are risponsibility of the structural partners whossources and
capabilities cannot support them. (Lucas, 2008)catds that it was expected of government to takethe
responsibility of scaling-up and running the sesvat annual cost up to US$5m from an overall USB15@alth
budget. This together with the registered technplodevice failures and ineffectiveness (Lucas,&®ashid and
Elder, 2009; Mecheal et al, 2010) raised investpmmgts and risks. In the end, the service valuewmaermined by
its cost (Price CSF).
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Cost Souroes ] ochnology upgrades, | 2ccordingto |
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Personnel
support, y |
Communication ¢ |
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Indicators . . . Pricing
< IDRC; initial funding. T
Supposed to reduce MoH & Health 1 High service
government spending facilities; recurring 1 costs
costs. Mobile operator 1 S
monitored usinq charges |
|
|
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Sour ces aenerat Non-profit :
Government making sector are divided among
budge funds actors according :
|
threaten I
Risk Sources |
Technology & generate
Technical Support, technology upgrade costs, 1
Public sector tariff costs, limited public 1
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Figure 5: Finance model (Bouwman, Vos, Haaker, 2008

Drawing on the four domains, the combined lackuffisient Delivered Value in the Service domairfigure 2, and
unaffordable pricing in figure 5 above, the overallsiness model failed to provide a balanced custoamd
economic value chain for MoH and the healthcardities.

5 Conclusion

Starting with the service domain, although benefi¢se registered, the value proposition was notezeld because
the implementation process did not make a throughlyais when designing the service. (Haines, Kuiang
Borchert, 2004; Lucas, 2008; Rashid & Elder, 20d@chael et al, 2010) unanimously state that theneeied for
more evaluation of this innovation and others tstiju their value to the public sector. Context,dersers,
customer(s), needs and processes, and technolagynoeadequately identified and defined. This tesprimary
reason the innovators (SATELLIFE) neglected to take consideration the ability for MoH and the hiecare
facilities as the customers to meet the servicéscds a direct consequence, the technology dos#iered poor
technology selection and architectural designs. atditional technical infrastructure costs aggresathe value
proposition. Appreciation of the complexity of thpgrticular service was not evident. Partner siecin the
organization domain was imbalanced with the cogawization structures (MoH and healthcare facH)tiglaying a
passive role in the value network. Potential staldgrs (GSM/mobile network operators) did not featin the



collaboration and this affected communication coStese areas caused a failure in value generatidrtherefore
affected the revenue model of the service innowatio

In the chain of value generation, the three domaiService design, Technology and the Organizatisalue
network presented gaps and poor design decisiods imathe implementers of the project. Complexitiemodern
service innovation and open innovation in the melihd wireless industry need a dynamic model fraoniewo
guide design and evaluation. The relational CSé&iy ttause/effect results can make or break a serVice STOF
model offers such a framework, offering a holistiew of the service and its social, organizatiomallitical and
economic context. Evaluation is key in service wateon. Without this view, objective evaluationimspossible to
attained.

However, the area this paper focuses on (ICT4Ddawetlopment) should not be compared to or mistasdre the
competitive, market driven private sector. Stratedesign and evaluation must approach it as sudrrig\
Stockdale and Sharma, 2009). In many ways, the igigogified in the UHIN are (Heeks, 2002)'s “desigrality”
gaps. The call for development and technology thepplication in ICT4D design and analysis findenawledge
gap in this project design. Could a stakeholderlyasiga framework have offered a better foundatiom fo
organizational value network? Could the livelihcagproach have provided a more information centnedvation
design, offering more opportunities and benefitsMmH and the healthcare facilities? These questzan only be
answered if ICT4D research begins to apply devetyrtheory. While we struggle to attain financiadtsinability,

it is important to remember that value in the sloama public sector is development, not profit.
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