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Abstract

Community informatics projects are ingtituted to achieve global equity in the
distribution of information and communication technologies (ICTs) and attendant socio-
economic benefits. Technology disciplines and financial disciplines, specifically
management and cost accounting, have no history of goal congruence, and many ICT-
based community informatics projects fail, because of a lack of knowledge and insight
about their life-cycle costs. This paper introduces a model for systematic measurement
and benchmarking of the life-cycle costs of community informatics projects; and invites
debate about its bona fides, so that it can be refined and applied to the benefit of
communities in the Devel oping World.

I ntroduction

This paper formulates a framework for finding ansme problems and questions concerning financial
sustainability of community informatics projects time Developing World. In so doing, it builds upon
earlier efforts to draw attention to the intricaced financial methodologies associated with mansege of
technology in particular. It creates a frame démence for a discourse about and common undeiisgnd
of paradigms, concepts, terms and solutions adedciaith the relationship between technology and
financial disciplines, with specific reference tamagement and cost accounting. By focusing on the
cross-disciplinary theme of technology managemaedtits associated financial methodologies, thisepap
also contributes to an evolving discourse aboubrtelogy management, training and education in the
Management of Technology (MOT) and community infatits academic communities, and seeks to
extend that discourse to those in the DevelopingliMeho have so far been largely excluded fromehes
discussions.

Background

It is now commonly understood that valid and actutachnology cost information is vital across all
aspects of a business, from product conceptiongul@snd production, through pricing policies, sypphd
delivery, to performance reviews. But managers téthnology-based production environments
increasingly have to deal with uncertainty as toatvAccounting methodology to follow. McNair,
Mosconi, and Norris (1988, p. xv) observed that thlevance of management and cost accounting in
technology rich environments is questioned and thdtAdvanced technologies ... highlight the
discrepancies and dysfunction inherent in our mamegt and cost accounting procedures.” One of thei
main observations was that costs became untraceabderesult of the confusion between, respectively
direct and indirect costs, and fixed and variabbste. Macintosh (1994, p.197) finds “...an almost
embarrassingly large body of research ... about theedaide of management accounting...” and goes on
to describe three conventional categories of eritigf management accounting and control systems, i.
goal congruence, relevance lost and human relatioRsebles and Antolovic (1999) view traditional
accounting systems as serving neither operational strategic roles at levels below those of major
divisions and product lines within an enterpridese systems can be used to assess the valuenfdry
and distribute the costs of plant, equipment, aadagement over major products, but they cannotifgpec
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the costs required to run a process that produserete products and services. Moreover, suchutcm
systems cannot provide the information through twhpococesses can be re-engineered to reduce cost and
increase quality. According to Cooper and Kapla@0(, p. 96), direct labour, which earlier formée t
bulk of cost, now represents only a fraction ofpmwate costs while expenses associated with primauct
support operations, marketing, distribution, engiiveg and other overhead functions have increased
exponentially. Gupta and Galloway (2003, p.132)ficm the above situation and state that traditiona
management and cost accounting has been challéodiedi methods to help companies better understand
and identify business processes and their assdaiass.

Though activity-based costing (ABC), life cycle aaating and technology accounting are all seen as
having contributed to the emancipation of accogntmtechnology-rich environments (Glad & DiltoniHi
1993, p. 9), Kaplan & Anderson (2004, p.131-132)esthat numerous managers have abandoned ABC,
because of rising costs of implementation, emplofyastration, overloading of computing processing
capacity, inevitable time delays and, indeed, ineate results.

The discussion about technology and how it relébesnanagement and cost accounting certainly
makes for vigorous debate in business schools, gesmant and accounting circles and in technology-
based industries. Witness the selection of paparshe topic by Robinson (1990), Primrose (1992),
Demmy and Talbott (1998), Coate and Frey (1999ghés and Paulson Gjerde (2003) and Cooper and
Slagmulder (2004). If it is accepted that managemaed cost accounting are based on general fianci
fundamentals, how does the MOT community then dé#l finance as a general support function, and
with management and cost accounting in particulii@re to the point and relevant to this paper, fmw
program and project managers, business incumbedtemrtrepreneurs in community informatics projects
across the Developing World deal with finance apéctically with management and cost accounting, if
large and highly evolved organizations have noteadd certainty about the fundamentals?

A literature review of community informatics initiees associated with the Developing World and the
Digital Divide in particular reveals very few reégces to financial managementl, financial accogntin
and management and cost accounting practicesess #pply to ICT, its costs of ownership and assedi
benefits (Adanusa, 2001; Asami, 2001; Boakye, 200Lg, 2003, and Tse, 2001). Often these reports
make reference to low cost options for technolagyto grants and donations, yet, as in the caseagdn
(2002), referring to a major privately funded iaitie in rural India, there is no specific inforioat about
the nature of the investment made.

There certainly are a number of commendable effattainderstanding the costs of community
informatics projects (Potashnik & Adkins, 1996; Bemin, 2001; Blanchard, 2001), but for obvious
reasons these efforts do not happen within an dgwpen standard of accounting for costs, lacking an
interaction and scientific discourse about an dgsesiructure such as a common chart of accoumts a
associated costing benchmarks. Thus, the ultinrafeadt upon decision-makers is potentially diluted.
According to Massachusetts Institute of TechnolBggfessor K. Keniston, as quoted by Rajan (2002), t
expectations that ICT could enable even the poartsteveloping countries to “...leapfrog traditional
problems of development — so as to move them rapidty/ the modern Information Age — are largely
built on anempirical vacuum...” [author’'s emphasis]. Keniston furthermore maimsathat those involved
in developmental projects are not usually in towdth each other, nor do they regularly publish winety
are doing. Consequently there is little accumofatif knowledge, with even the most preliminaryckif
on-site evaluation lacking, and therefore littlesgibility of learning from the successes and fatuof
individual projects, in particular of financiallypduced failures, as will be argued in this pap@berlin
(1996, p.21) sums up the situation as: "The finalntiuths surrounding information technology... have
never been particularly clear. The economics e$¢hinvestments are often steeped in an intellelctza
that can be described as the financial mythologpfofmation technology.”

! Financial management is about analysis of needgiisition of funds and effective and efficient
deployment of funds. Financial accounting entadskkeeping and reporting on past financial events.
Cost accounting deals with the collection, allomathnd control of cost of production; and manageémen
and cost accounting entails collecting informatfioninternal financial planning and control for ettive
financial decision making.
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Aim and Objectives

The aim of this paper is therefore to leverage @iations of theoretical and practical work in ortter
formulate and test a robust and generic methodolfmgy systematic benchmarking of community
informatics projects, in a manner that would méet imost basic developmental needs of the targeted
communities. Yet, at the same time, the papemgiteto provide a solution that meets the requirgmef
developmental agencies for having control and firersanction over community informatics projects.

The paper introduces a preliminary model to serseframe of reference for measurement and
benchmarking of community informatics projects he tDeveloping World. The model provides a
framework within which answers would be found tarfalosely related questions associated with the
debate presented here, and presently appearireg éttplicitly or explicitly on the agenda of intextional
developmental agencies. These questions arelag/fol

* What tools and programs can be implemented to geosystematic costeasurements of
individual community informatics projects in the \i&doping World?

* How can these measurement results become pasgeifad cost benchmarks for community
informatics projects?

* How can these benchmarks and the costing statagligfdual projects be globally communicated
as part of project cost management discourse amndiifgy within the appropriate research
network?

* What training programs can be implemented by tatsvark, developmental agencies, and other
stakeholders, to ensure that financial methodo)agid cost measurements specifically, are
synchronized with quickly changing information as@immunication technologies, inclusive of
robust form factors, satellite communications, Bineralizing telecommunication regimes in the
Developmental World?

The rest of this paper will endeavor to providevears to these questions. In doing so, it follows i
the footsteps of Potashnik and Adkins (1996) andj@wrin (2001; 2003), drawing attention to the amfst
ICT in community informatics projects.

Discussion

ICT [and for that matter the Digital Divide] is & race with the “nutrition divide”, the “education
divide”, and the “environmental quality divide”. d&ocates for technology argue that ICT should greva
because of globalization and the trend for the wast of many information and communication
technologies to decrease rapidly, compared to dostshose technologies required to overcome the
nutrition, education and environmental “divides™etYin the words of Ekpo (2001, p.ek-1), there wik
be a “...quantum leap into the Age of Information...”filancial management, financial accounting,
management and cost accounting, and thereforedimlasustainability, of community informatics pecs
continue to be ignored across the spectrum of dpwednt. After all, a thorough knowledge of costs
remains essential in order to evaluate and valle(M&n Maanen & Berghout, p.167).

There is a lack of financial management and a laitkook-keeping of costs and benefits of ICT
infrastructure in community informatics. Indeedjdges.org, a prominent NGO analyzing policies abou
the Digital Divide, often finds a lack of managemeapacity, entrepreneurship, affordability, mairgt
and financial sustainability in its assessmenta targe selection of on-the-ground initiatives tawge this
divide (Bridges.org, 2001). Clearly, the probleamigot be one of lack of will or ability to reachtpnot if
SO0 many institutions and individuals have partitggain these developmental efforts, supported byda
range of funding institutions, with often signifidabudgets. In reality, if Oberlin (1996), Potaghand
Adkins (1996) and others are to be taken seriotlséy/ problem is the lack of management capacityaand
lack of common understanding of general financiathrodologies.

Sart-up cost versus full cost
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Roberto Verzola (2002) asserts that a distingugsiféature of ICT is that while the cost of moving o
copying information goods is approaching zero,itfiggal costs involved for creating new informatjoor
infrastructurefor moving and manipulating information goods, remagtatively high. As an example of
the above, Verzola submits the now familiar techgglcost equation which sees a high setup coscfor
infrastructure such as a telecommunications netwimllowed by a nominally marginal cost of
“information transfer”. This, according to Verzplaakes ICT often more accessible to those who can
afford the high start-up cost than to the poor.wieer, it is time for developmental agencies, denis
makers and project managers in Community Inforreaticbe aware of conventional wisdom in technology
accounting: that start-up costs represents onhaeién of the annual Total Cost of Ownership [TGD]
ICT (Tissue, 1997; Gartner, 2002); and that, whemlgined, the annual total costs of ownership of ICT
form the life-cycle cost of ICT, or the total cast ownership over the useful life of ICT. Withihe
specific context of community informatics, the sawiew is also confirmed by Adam (2002) and Benjamin
(2003). Therefore, tmot know, understand and manage the full life-cycleOTGf ICT in community
informatics programs invites failure, since at bgsicurement cost represent only one fifth of thaual
TCO, and at worst only one twentieth, dependinghanarchitecture, standards, form factor, functibna
and scope of the particular ICT environment; theials implication is that the rest of the costs go
unnoticed and unmanaged.

The argument to be constructed here is not intetal¢ake away a general focus on the affordability,
or lack thereof, of ICT to the poor, a focus stigrgupported inter alia by the UN Secretary-Gengiafi
Annan (Wall, 2000). But in strengthening the effof making ICT more affordable, indeed more
sustainable and more accessible, it undoubtedlyemaense to point to the need for generation,
management and communication of valid life-cyclestcimformation about ICT solutions, and then to
identify the affordability thereof. Projects neeer business cases, with pricing strategies riméok by
annual cost of ownership measurement, and benclmgaried into simplified budgets so that financial
feasibility and proper management get built intojg@ect plans.

Total Cost of Ownership [ TCO] models

TCO is a vital concept in technology cost managanspecifically in ICT cost management, and for
the purpose of this paper represents a desirablstate of cost maturity. It is a generic manageraed
cost accounting concept, nhormally measured and geghas an annual variable. Technically it is dstiv
from the more commonly found life cycle2 view ofst® (Ansari et al, 1997). Many ICT vendors, most
notably Microsoft, HP, IBM, CA, Siemens and Unishave used the concept in one form or another to
distinguish products based on costs; indeed, scame bBven developed the TCO concept into practical
decision-making models, based on work done by I€Search firms such as Gartner and the now defunct
Meta Group3. Yet management of TCO and indeedesticle TCO of ICT remains a common challenge
across the world and across all sectors of industBelatively few organizations, outside of large
corporations, have had the required financial anthdn resources to implement it as a so-called best
practice.

Bill Kirwin contributed to the creation of tHECO for computing methodology in 1987 (Kirwin, 2004)
and has since helped Gartner in popularizing itteating a database of TCO benchmarks, consisfing o
cost measurements of different ICT domains of amgdions across the globe. Gartner today defir@® T
as a comprehensive set of methodologies, modelscatsl to help organizations better measure, mgnage
and reduce costs and improve overall value of Westments over the useful life of ICT assets (Gartn
2002, p. 4). Van Maanen and Berghout (2002, p1i&®)-use this as a foundation for a further disigmc

2 The life cycle view of cost arranges costs aceaydbd the time they are incurred. Some costs appea
early in the product life cycle (R&D) and some areurred many years later (disposal & environmental
costs). This time-based view allows organizatiansdt only focus on today’s costs but also on itosts
committed by today’s decisions. It also encouragkmg-term view of costs that considers both a
producer’s as well as a customer’s life cycle costs

® Meta was taken over by Gartner in the first searasit 2005.
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between the TCO of an information system and th® BE€an organization. Whereas the former is “... all
the costs associated with owning and using thernmdtion system throughout its life cycle”, the éatts
..."all the costs associated with owning and usindgpyTthe organization over a certain period of time.”

Pursued to its logical end, TCO helps organizatimnanderstand the cost of procuring, owning and
using ICT over time; to create, implement and manadinancial plan for ICT budgeting, operations an
investment planning; and to understand the relakignbetween ICT investments and business valAs.

a holistic financial concept, its value as a manag®@ objective is beyond doubt. So much so that a
Gartner TCO maturity model has evolved from thegiogl concept. The TCO maturity model describes
the availability and integrity of cost data, thermar of collecting and maintaining the data, areldbgree

of assistance needed to calculate TCO with a reddenevel of validity. The model has five leveid

the lowest level, there is little or no awarenekthe need for or benefits of a management progtah
includes a TCO approach. At that level, TCO effdrtgolve searching for data or making educated
guesses. At higher levels, the TCO processes hatered to the point where organizations routinelg a
independently conduct TCO assessments. They obighly reliable metrics, and incorporate them into
budgeting and planning, communication with stakdérd, and comparisons to peer groups.

Reliability and
Accuracy

Business
Tool

Information

|
|

Business ]
_'.'.

o
Level Level Level L evel Level Level
1] 1 2 3 4 5
Maturity Level

Figure l: The Gartner TCO Maturity Model (Source: Gartner Resear ch, 2003)

The specific value of the TCO maturity model in #entext of this paper is threefold. Firstly, it
confirms the continued refinement of the TCO coméea world where technology and its peculiar cost
configurations are highly dynamic; secondly, itageizes that different communities have differaviels
of readiness for understanding and managing ICTscasd associated administrative imperatives; and
thirdly, it has been developed for the educati@mal training sector and presents an almost inauft@me
of reference for future measurement and benchmgrkiork by developmental agencies overseeing
community informatics projects. Altogether, thencept of total Cost of Ownership presents a ldgica
foundation for a model that would support systematist measurement and benchmarking of community
informatics projects in the Developing World.

A preliminary model for measurement and benchmarking of community informatics projects in the
Developing World

If all the normal cost considerations involved iwrong and managing a community informatics
project were to be combined in one view, it woubdnf a cost cascade (Figure 2) from a very basic
understanding of what cost is, towards a stateoaipdete cost efficiency, defined as using the miunim
amount of resources to do the assigned job (Chgra@04, p. 11).
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= Are costs transparent?

= What are costs for processes &
activities?

= What are overhead costs?

What costs are fixed and what are

variable?

How do costs compare to prices? Fiawdawasiicosl

How often are costs measured? 5. ¢ 5

Are costs in line with budget? \, efficiencies

How do costs compare in different

domains of production?

* |s costing decision in-line with
technology life cycle phase?

= What are the long/short term costing
implications for design & development
decisions?

= What are life cycle costs for technology
options?

= |s technology option feasible & \_>

sustainable?

How do costs compare with those of
peers and external competition?

What are the benchmarked costs?

How do my costs for different products
and processes compare?

How do costs compare year on year?

= How can costs be decreased?

= What indices go into Balanced
Scorecard?

Figure 2: The Technology Cost M anagement cascade

Both the Gartner TCO Maturity model and the Techggl Cost Management cascade make the
assumption that building blocks are in place togpees from a generally inefficient stage to costunity.
The Cost Maturity model for community informaticjects in the Developing World combines elements
from both these approaches in a practical manneérsanplifies the concepts involved. It assumeg tha
very few communities in the Developing World hake tequired skills and training to fully understdhd
type of questions posed in the Technology Cost lameent cascade, nor the cost measurement and
analysis skills implied by the later stages of Ti@&0 Maturity model. The proposed model also agsuian
total absence of standardized charts of accountsexisting measurement benchmarks, as would be
available for the TCO Maturity model. Finally itmgply projects itself as a free tool that would be
available to communities in need, with access towkadge and associated benchmarks available to all
community informatics projects.

The Cost Maturity model (Figure 3) basically cotssisf a benchmarking stream augmented by any of
a number of interventions, which can be evoked rat phase in the selection, measurement and
benchmarking process of individual community infatios projects, or groups of projects. It includes
the same time a maturity continuum of financial gties for understanding costs and benefits of
ownership; and presents a modular and flexiblenimgi framework reflecting rapidly evolving ICT
technologies. Beyond serving as a frame of refarethe proposed utility value of the Cost Maturity
model lies in the fact that it recognizes the dsitgrof circumstances and inherent constraints doarthe
endeavour to manage technology and technologyatwsbenefit accounting in the Developing World; and
in reaction to these conditions presents a flexiblge towards cost maturity. It must be cleatbted,
though, that its flexibility lies in the fact thaommunity informatics projects that have some @& th
required building blocks in place can come on bpandl not in daissez faire approach that accommodates
projects without supporting structures towards costurity.

The model does, however, also reflect a numberowtlties, which need to be debated, tested, and
refined, including the following:

» It assumes different levels of sophistication foe incumbent community informatics project
manager, custodian or proprietor.
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* It makes provision for generic as well as more g&ieged community informatics projects.

* It provides for a robust index of cost maturity.
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Figure 3: The Cost Maturity Model for community infor matics proj ects

« The model promotes simplified and appropriate ingirtontent in the measurement and
benchmarking process.

« The model has soft lines, and reflects an itergireeess, so that measurement, analysis,
benchmarking and training can be repeated as afiénrequired and as resources become
available to do so. Yet it recognizes resourcestamts and aims at financial and cost
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independence of community informatics projects glthe shortest route possible. A community
informatics project having achieved cost maturitywd ultimately be able to produce a full Cost
of Ownership data set, with its associated cosdsb@mefits (in the form of income and tangible
assets only, with the notion of intangibles left ofithe equation).

* It assumes a simplified and even intuitive Genkealger, which would at its most basic level
simply have single entry accounting, if circumstseso prescribe.

» It provides for a simplified Chart of Accounts, whiwould have generic cost categories and
which could be exploded in accordance with the stigltion, training and complexity of ICT
equipment, as well as in accordance with the lef/detail required.

» It provides for two methods of implementation,,ian inductive method where individual projects
receive intervention sequentially; or a deductivethnod where a number of community
informatics projects receive intervention at themedime across a specific region, albeit in
accordance with its respective sets of circumst&nce

Altogether the model presents an opportunity ®ppre, in a structured and systematic manner, for
measurement of the cost management status of éudivicommunity informatics projects against a det o
appropriate benchmarks. It also accounts for spbes@ re-measurement of these projects, and uélynat
for the construction of an ‘intervention dashboaeflecting cost status and control. It presetsslfias a
developmental tool to be activated within the cqoal realms of management and cost accounting, but
also makes itself available as a cross-disciplinapncept relevant to training for technologists,
entrepreneurs and others involved with managemefihancial custodianship of community informatics
projects in the Developing World.

However, it is only a preliminary model requiringllbw-up work, most notably in the areas of
measurement and benchmarking of community infolcagirojects having the required profiles and indeed
the business need to be measured. Keeping atcticataand very basic level, the model also propose
discarding the conventional double entry bookkegsiystem at lower levels of sophistication in fagba
single entry system, i.e., a simple income and espeset of entries4. It tacitly poses the questibn
whether financial methodologies in these circumstanshould be automated, and indeed whether a tool
fundamental to accurate TCO recording and procgssig, the omnipresent spreadsheet program, ghoul
be part of the equation. The model also reflecés réral constraints and general lack of understandin
surrounding benefit calculation, in particular leay to the wayside intangible benefits. Finally, i
contemplates the need for a database of developifeendly financial benchmarks, made available
through a community informatics web portal, so thetvly planned projects can leverage the knowledge
gained by existing projects, and can, pre- and-pagkementation, be evaluated against their peers
elsewhere in the world.

In reply to the stated problem, the Cost Maturitpd®l presents a generic, flexible and modular
framework, and proposes interventions, for measergrmand benchmarking of ICT developmental
projects. Ignoring the proposed model and its fdtgadebate, testing and refinement, leaves cosmitle
community informatics projects in the cold and keamkvitably towards project failure. Ignoringaiso
means that the discourse about management andamusinting of technology is an exclusive endeawbr n
accessible to those mostly in need of its enlighkemt. This discussion must therefore conclude waith
invitation to have community informatics project®asured and benchmarked, so that a foundation of
understanding, so clearly required in the Develgpiviorld, can be built and grown for the benefitadif
present and indeed future developmental endeameosving ICT.

Conclusion

* Double entry bookkeeping brings an extra layer of control into the bookkeeping process and
guarantees accurate profit and loss accounting in complex organizations. Single entry systems
do not track asset and liability accounts; they facilitate calculation of income, but not of financial
position, and may allow errors to go undetected.
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Management of Technology is a young, evolving andtirdisciplinary science. Part of its interest is
in general financial management of technology, $pecifically in management and cost accounting of
technology — an exact field of practical and séfenendeavor, with equally exact methodologieso T
those who have the means, it is a transparent imdlating academic process, its content disserathat
across the globe. But evidence has been provideslthat the Developing World often has to fordye t
luxury of scientific information and learning asr fas management and cost accounting of ICTs in
community informatics projects are concerned. @iite comprehensive developmental imperatives, the
Developing World cannot afford to continue along #ame route; and this paper therefore has promosed
model for measurement and benchmarking of ICT ¢c@std where appropriate, benefits of community
informatics projects. In practice it merely interi create a framework for facts to be gatherediiathe
cost feasibility and sustainability of communityfarmatics projects, and for management skills to be
created to deal with these facts. But at an acadiewel it looks to extend multi-disciplinary Magement
of Technology approaches to the wider communitytechnology practitioners and so contribute to the
success of developmental efforts. Based on thdeate in this paper, there are indeed practicatisok
to be had to the problems of financial feasibitityd sustainability of community informatics progat the
Developing World, and debate about these soluimesacouraged.
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