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ABOUT THE GESCI TCO TOOLS

The electronic tools, for which this manual hasrbdeveloped, are derived
from a framework foridentifying and assessing technology options, their
benefits, feasibility and total cost of ownershifCQ) for schools.

The framework provides guidance to the user orrdimge of possible usage
approaches, technology platform functionalities amgdnbers of devices
required. For more information please refer to tmanual “Assessing
technology options for schools” published by GeSfid available for
download at  http://www.gesci.org/ict-infrastructure-connectiwand-

accessibility.html

The electronic TCO tool, which is the focus of tmanual, comprises of the
detailed TCO calculator information. It should bged to calculate the total
cost of owner at the school level. A regional otioreal level TCO module is
available as a separate tool at our website. Youdoavnload the calculator
TOOL from GeSCl as well.

Audience of the tools

The electronic tools are meant to assist the detisiaking process faced by
local, state or national governments, individuadsid agencies that are
considering the implementation of technology incsik.

The data needed for the toolkit will depend onitipeits of more than one
person. We suggest that at least the followinggres participate in providing
the required information:

School administrator: to define specific use of i@ school, which
educational objectives, decision on teacher trgingétc.

ICT coordinator / Network manager / IT Professiofi@r equipment
inventory, needs, estimating costs, etc.

School accountant: To provide data for inflationl aiiscount rates,
compare estimate cost with school budget

GeSCIl makes the tools available to any educatiamstltution, school or
government planning agency that may be interestedeploying ICTs for
education.
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When to use the tools

GeSCl recognizes that every region or country hasvh unique accounting
or costing approaches. The tools are thereforentezint as a “one size fits
all”, but rather as a starting point to consideematives among technology
platforms and to develop a reasonable cost estimate

The electronic Tool is only available offline as excel spreadsheet. Use it if
you want to calculate an accurate TCO, if you areparing a funding
proposal or if you are developing your school budge

What this tool can not do

This electronic tool can only calculate direct sost deploying and using
ICTs in a classroom. It does not calculate indiogabpportunity costs such as
costs associated with increased teacher preparétioa It also does not
calculate cost increases or reductions as a reguiinproved or reduced
efficiency. In other words, this electronic toolas econometric model for
ICTs in Education.

Feedback

If you come across a bug or want to suggest areaéiinement, please email
us attco.tool@gesci.org
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BEFORE YOU BEGIN

There are three pre-requisites to using the eleicttools:

1. Read the report “A framework for identifying andeassing technology
options, their benefits, feasibility and total co$townership” to gain
an understanding of the framework used in the dgwveént of these
tools (available  from  http://www.gesci.org/ict-infitructure-
connectivity-and-accessibility.html)

2. Carefully consider and decide on your desired eiilutal objectives
and subsequent deployment approaches. If you arg thss electronic
tool, you will also need to consider an implemeantator roll out
schedule that details the quantities of equipm&wiftware and amount
of training and support you will offer as part dfet deployment
approach.

3. Download the Excel spreadsheet that contains tbke o fill in the
spreadsheet, gather cost data necessary for thecalcGlator to work.
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Framework for Identifying & Assessing Available ICT Options

As educational planners and school administratwseasingly consider ICTs
for schools, they often face several problems tholy having to choose from
a myriad of technology options. GeSCI has developdétmework that can
help them in identifying and assessing the aval&BIT options.

The framework is based on three pillars:
1. Focus on education objectives - what you want tavidio ICTs

2. Consider all the elements of the system-wide ambro&CTs do not
equate to computers or hardware and software only

3. Consider short term as well as long term costsher Total Cost of
Ownership (TCO). The GeSCl TCO Tool is meant topsup the
development of the TCO.

The framework advocates for a systematic and iterairocess to help you
make the right choices, as shown in Figure 1.

_ N N Assess banefits Decide on
Define Design Identify
. ] feasibility & votal e-schools
educational suitable e-school tachnology .
biecti delis] st " cost of ownwership Jf technology
objectives model(s platform options {TEO) of options strategy

4

Iterate to match objectives/models with resources

Understand local consitions/constraints

Figure 1- Framework for selecting ICT options
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Consider and choose your education objectives

Educational objectives are what (should) drive sathinology deployment in
schools. Choosing your educational objectiveshexdfore the first step in
forging an ICT strategy for your school(s). We éanalysed many possible
reasons, or objectives, that schools might wanpuchase technology and
arrived at 11 main educational objectives broadtgsified under four main
categories:
1. For administration and school management
Enhancing School Productivity
Enhancing Data Flow for Policy Making

2. For improving teaching skills
Developing Teacher Skills and Knowledge
Assisting Effective Lesson Planning

3. As a student resource
Accessing Information by Students
Improving Conceptual Understanding
Developing Constructivist Skills
Facilitating Collaboration
Providing Testing and Feedback

4. For developing ICT skills
Developing Basic ICT Skills
Developing Advanced ICT Skills

These educational objectives are explained in éurtletail in Chapter 2 of the
full Report.

Once you have identified your educational objedjvihe next step is to
determine your deployment approach. The deploymamproach is a
combination of who will use the ICT and where ti& Iwill be used. There
are 6 main deployment approaches, listed belowh vmitore in depth
explanations in Chapter 2 of the Report.

Teacher/Admin Office Use

Mobile Device Assigned to Teacher

A Single Device in a Classroom

Multiple Computers in a Classroom

Setup a Computer Lab

Multiple Computers in an open, easily accessibéaar

ook wnE

Another factor to consider when deploying ICTsusdtionality- whether the
ICT is interactive or not and whether it is conrelcto the Internet. You need
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to consider the appropriate functionality in ortiegain the most benefit from
the deployed ICTs for any given educational obyecti

GeSCl’'s System wide approach

Purchasing and installing computers is not the @nthe story; it is only a
relatively small part of an integrated system walelysis that requires a
holistic approach to ICT planning in order to aclei¢he desired educational
outcomes.

GeSCl has
identified 5 key
elements (see Figure
2) that must be
considered if the
deployment of ICTs
is to have
meaningful impact.

These components
must all co-exist;
none is optional and
together form a
system. This system
involves purchasing
and installing ICTs,
conducting training,
providing user

support, technical
support and maintenance and conducting continussssaments to ensure the
educational objectives are being met. In Figureelbw the relationship
between each of the components and the educabbyettives is highlighted.
The system wide approach is discussed in moreldat&ihapter 1 of the
report.

Gather cost data

Total Cost of Ownership or TCO is themst of a complete system-wide

analysis over the useful life of the systenA True Total Cost of Ownership

or TCO must take into account all system components

The cost categories that comprise the calculatiackibone of the software

tool correspond to the different parts of this eyst—deployment of ICT
Instruction manual for GeSCI TCO Tool
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platform, content, user training, technical suppartd monitoring and
reporting. The sum of each of these over a seleiteeframe, usually the
useful life of the ICT platform, becomes the TCQuea Furthermore, the
TCO value can be divided into initial cost and ongacost. A detailed review
of cost data is provided in the succeeding sections

\ N k
End-to-end Deployment of Content and User training Malntenantl:e \ Man_age_mer'lt,
system ICT platform Applications > and support and Technical } Monitoring and
support / reporting
/ ;
Upfronticapex » Inital pu-ciase, = Of-the-shelt * nitial ¢ Setup o suapot e+ Setup of
cclivary and sotup content administrator, infractrcturc {if oganization {c.g.,
cf ecuipment * CUStCrr- teacher ard nct outsourced, P
— Access devica developed ctudent trairing - Waintenznce
— Display devicz corlerl — Techica
— Zonnecivity — Devalcpmert! suppart cal
— Sollware O3 cuslornizaticn ceriler
ard apps — Diistr btion — Etr.
— Peripherals
— Physical
infrastructure
— Elzctrical
system
Ongoinglopex « Ty sc ool * Uagrades in * Recuriing training + Maintenance and  * Cngoing
connactivity conrent for select admin npgrades of 2 parzonnel for
* Clectricity and teachers cocmponents of maonitarng
* Security * |CT training for ICT platform evaluating and
= [nsurance ctudents « Technical sapport reparting
* Pedagogcal * Insurance

cuppart

Figure 3- Initial and Ongoing costs
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KEY FEATURES OF THE ELECTRONIC TOOL

The tool was built with several features in mindhieth are captured below:

Considers the user’s school context

In calculating the TCO, the tool takes accounthaf $chool situation
and specifically the size of the school in terms mimbers of
teachers, administrators and students. This schummitext is
important as it can influence the numbers of deviegjuired by the
school.

Provides the user with different technology and syem-wide component
options

This tool asks the user to make the choice of teldgy bundles
including choosing access devices, operating systperipherals, in-
school connection, to-school connection and eldttribackup
devices.

The tool also requires users to make choices amarigus options
for accompanying the system-wide components sucthese for

content and applications, user training and supaod: maintenance
and technical support.

After customizing a bundle of technology optionsl atetermining
the total cost of ownership, the user can changes paf the
technology bundle to see if the TCO can be reddeead running the
tool to determine the cost of a bundle with DSLroectivity and then
running another version with dial-up connectiviyr fthe sake of
comparison).

Considers the implementation plan that the school rght take

This tool can calculate the total cost of ownersbygn when the
implementation of the technology is done in phaskes—example,
when schools choose to spread their technologyhpses over a
number of years in order to make them more affdedabhe tool
achieves this by asking users to provide their pddn roll-out
schedule.

Allows the user to determine the device lifecycle

The user can customize equipment replacement bgstgating how
long the school intends to keep certain deviceg,(ehoosing to use
the same laptop for five years versus choosingpdace after three
years).

Instruction manual for GeSCI TCO Tool
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Allows for inflation and discounting

Users can input inflation and discounts rates aaterchine what
effect this is likely to have on their TCO overexipd of time.

Allows the user to change their choices

After using the tool to determine the TCO of a fgatar e-school

model, the user can go back to earlier steps tageghaariables and
see how different choices can impact the total.cost

Allows the user to input additional or unique ICT options

The tool has been developed to allow for a modelavel of
customization by the user by inputting their owT I@ptions.

The next section discusses the data required ir ¢odrun the tool.
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USING THE GESCI TCO TOOL

Tool Basics

The GeSCIl TCO Tool is provided as an excel spresgtstvith protected
sheets and different coloured tabs.

The tool is divided into an input and output setti¥ou will need to collect

or careful consider all the information you reque the input section before
using the tools. In addition to the input and otitpections, the tool has two
information sheets (introduction and overview) am@ hidden processing
sheets (used for calculations).

Users are encouraged to use the tool by followirey different sections in
order of their presentation.

The tool will require you to collect and insert teém specific information
about your school and project. You don’t have teehtnis information all at
once since you can start using the spreadsheetalize exactly what you
need to collect. However, the tool will not giveoper results until all the
required information has been inserted. And ewem tyou can try changing
certain parameters to see the results under diffexnarios.

The data needed for the toolkit will depend onitipeits of more than one
person. We suggest that at least the followinggres participate in providing
the required information:

School Specific use of ICT in school, which educational
administrator objectives, decision on teacher training, etc.
ICT coordinator For equipment inventory, needsjresing costs, etc.

School accountant| To provide data for inflation digtount rates,
compare estimate cost with school budget

Structure of the tool

The GeSCIl TCO Tool is provided as an excel spresgtstvith protected
sheets and different coloured tabs.

IN 4 v wh Introduction § Owerview 4 Step 1 4 Step 2 J Step 3 4 Step 4 4 Asslmptions 4/ TCO- SUmmary % TCO - details { Grand Tatal / < >

liskn

Figure 4- GeSCl tool showing Tabs
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Theinformation sheets are marked bght green tabs

1. Introduction : provides general information on the tool and ldeaf
contents of the various sheets contained in thie too

2. Overview: provides an overview of the framework used inttha.

Theinput sheets are representedidiye tabsand are:

1. Step I School and context information.

2. Step 2 Choices of ICT platforms, types of content, tiagy user
support and maintenance- chosen by selecting ‘iyassed or leaving
blank for “no” if unused.

3. Step 3 Deployment or roll out schedule- number of desibeught or
installed and the years in which this is done.

4. Step 4 Costs. Information on how much different ICT, tam,
training, support and maintenance components cost.

5. Assumptions basic assumptions based on best practices t® ghel
user. These values are normally left as they am,tlhey can be
adjusted by the user.

Theoutput sheets are representeddrgy tabsand are:

1. A detailed TCO result
2. A summary TCO result
3. A qualitative benefits summary

There are also two hidden processing sheets:

1. A calculations sheet
2. A benefits data bank

Introduction Sheet

When the user first opens the tool, they will coiméhe Introduction Sheet .
The Introduction Sheet simply provides general imfation on the tool and a
table of contents of the various sheets contaimedhe tool. From the
Introduction, users are strongly encouraged to teadverview.

Instruction manual for GeSCI TCO Tool
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Overview Sheet

After the Introduction, users are strongly encoaethgp read the Overview
and follow the link to download the Report. Wherstls done you need to
click the “Step 1” button to continue, which is hiighted in red in Figure 5.
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Figure 5- Overview
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Step 1

In Step 1, the user is encouraged to enter thec bakirmation about the
Educational Institution. All fields marked with asterisk (*) must be filled
in. The fields with no (*) are not mandatory anc aequired for general
information, though they are not used in any caltahs.

The institutional information needs to be enteradthe spaces provided.
Information regarding the size of the school must & entered before

proceeding School size information is absolutely criticaland must be
entered in order for the tool to work.

The user must complete:

Number of students, teachers and administrators. ilformation will
determine Access Devices and Consumables in Stepd3calculate
the average cost per student and per teacher insu@®nary

Number of classrooms,
Number of school weeks per year.

Number of hours computers used per week: refershéo average

number of hours in a week that a single PC is gtanige used by the
students and staff. For example if each machinesesl 4 hours a day it
is going to be 20 hours a week. Together with tleeipus information,

this is used to calculate the amount of electricapsumed by the ICT
devices.

Once this step has been completed the user needigkoon the link with
“Step 2” on it, as highlighted in Figure 6.
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Figure 6- Step 1

Step 2

In this screen the user must select a deploymexttopin along with all the
associated system-wide components. This sectidivided into discrete parts
to guide the user, as shown in Figure 7.

Part A: Deployment of ICT Platform

Part B: Content and Applications

Part C: User Training and Support

Part D: Maintenance and Technical Support
Part E: Usage Approach and users

This section will require the user to choose a## tomponents by making
selections and filling cells as needed:

Light blue cells allow the user to select that option. For making
selections, the user hasfiib the cell with a “Yes”, or leave it blank
for “No” .

Instruction manual for GeSCI TCO Tool
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Pre-filled cells are denoted bylight purple color, and cannot be
changed.

Please note: Steps 3 and 4 are also organized #iersgme ways to allow for
consistency.

Additional information available: Please note thaside some of the boxes is
a “more info” tab with this small ico (see Figutewhich, if the pointer is
hovered over it andlightly to the left, more information on that particular
item will be displayed.

Figure 7- Step 2

Automatically completed cells

In step 2, the only automatically completed celie $or devices to be
maintained under Part D. This is done to assisuer since they will have
already selected whether they will use a particdéaice earlier (from Part A)
and whether they will use external contract formtexiance.

Note also that selections under “Usage Approach asels” are used in
automatic calculations in Step 3 for access dexacesumables.

Access devices consumables- to determine whethemage this
calculation using an IF statement in conjunctiorthwivhether the
consumable is selected in Step 2 (e.g. IF diskesdscted in Step 2
AND Teachers are the primary users, THEN calculaienber of
consumables based on appropriate assumptions nmadauanber of
teachers who are the users in Step 1)

Instruction manual for GeSCI TCO Tool
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Choices made in Step 2 determine three events

Highlight input cells in following steps Whether the corresponding
item is highlighted for input in step 3 and 4. if dem is selected by
typing “yes” in step 2, then a corresponding inpell is shaded light
blue in Steps 3 and 4 using a conditional formatmmand

Automatic calculations in following steps Whether automatic
calculations will be made in Step 3 for operatingtem licenses,
consumables, network points, software licensesucalgent, etc. (e.qg.
IF Microsoft Windows were selected in Step 2 THENoanatically
calculate number of Windows licenses required epS)

Include items in the Calculation sheetWhether the TCO of any item
will be calculated in the Calculations sheet. Thwids situations
where somebody earlier entered costs and deploystfrdgdules but
forgot to delete these for a new TCO.

Part A- ICT Platform components and deployment

This involves choosing theccess deviceservers theoperating systemfor
both the access device and server, and whetheotqrenipheral devicesor
display devicesare required.

The user is not restricted to choosing only one typaccess device. Different
access devices may be chosen, for example, thenuagrchoose to give
laptops to the teachers and put desktops in classes

Along with the access device and server, the ulser meeds to decide on
whether anin-school and to-school networkis required. Different options
are given and the user need only fill them in #ytlrequire them. The user
must also consider, if an in-school network is required, if other offline
tools required, if an in-school network is not. eTinser also needs bow this
network will be priced and whether achool-wide networkis needed. If the
user requires a to school network he/she needadw kow it is intended to
be purchased.

The user also needs to fill in information abou éffectricity infrastructure
available at the school and whether ahgctrical modifications need to be
made. Finally, within the deployment section, tiiger needs o indicate
whether anychanges to the building infrastructure needs to be made and
what security will be required.

Instruction manual for GeSCI TCO Tool
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Part B- Content and Applications

In the next section of Step 2, the user needs tier @amformation regarding the
type of content required as shown in Figure 8.

The user should take into account that the mainsusfethe technology will be
when deciding on the appropriate content, for eXamipthe technology is for
administrative use only, then it will be necessaoy acquire specialist
applications, such as an accounting package. Agaare information about
each of the types of content is available by plg¢he pointer over the “more
info” button.

With regards to thdicensing scheme the user must decide which one is
appropriate for each of the software tools:

Option 1 if you are paying a one time fee per eawh of the devices
where the software is installed on.

Option 2 if you are paying an annual fee per each of the devices
where the software is installed on.

Option 3 if you are paying a single amount per sthiadependently of
the number of users and devices.

Option 4 if you are paying an annual fee per schmolependently of
the number of users and devices.

In some cases licensing schemes require you toapapitial amount
and then also a yearly maintenance amount. Ircge select YES in all
the relevant columns.

If you are using free software /open source youmaloneed to include a
licensing cost, unless you want to consider someuamto be invested
in adapting and maintaining the tools with your awsources.

Instruction manual for GeSCI TCO Tool
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Figure 8- Part B- content and applications

Part C- User Training and Support

Under the section entitled “User Training and Suppdhe user must decide
how besttraining should be administered, whether it is residensat
whether training is done by one person.

In relation touser support, the user must decide who will provide this. This
is highlighted in Figure 9.

Figure 9- Part C- User Training and Support
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Part D- Maintenance and Technical Support

Under “Maintenance and Technical Support”, the usest decide ormow
maintenance will be providedandwhat type of technical support will be
required as shown in Figure 10.

Figure 10- Part D- Maintenance and Technical Suppdr

Part E- Usage approach and users

Finally, at the end of the page, the user shoulgrethe expected usage
approach. The user can then either click on the “Step 3tduand enter the
roll out schedule or go back to the start as shiomfFigure 11.

Figure 11- End of step 2

Step 3

This sheet is used to enter the number of devicestlwer system-wide
component items bought per year.
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The user needs to enter tredlout schedule for 10 yearsrequired for each
section of the system-wide approach. The user enkgrs values when
he/she intends to place additional equipment irstheol.

The input cells are highlighted (light blue) basedwhether a particular item
is selected in Step 2 by using a conditional forstatement. If you realize
you have forgotten any component you have to gé& bad modify it in Step
2 and then come back to Step 3 and insert the ijeant

Note: The replacement of the equipment is automiyicalculated by the
tool.

For example, in Figure 12 the boxes are highlightedause the appropriate
selections were made in Step 2.

Figure 12- Step 3

The cells highlighted in purple, for example consintes shown in Figure 13,
are all automatically filled in based on informatithe user filled in Step 2
and also the assumptions made based on the resgardhcted for the tool.
If the user wants to make changes to fields with pple, the changes need
to be made on the Assumptions Sheddiut the user should be sure what
he/she is doing before attempting to do so.
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Figure 13- Step 3- purple cells

Automatic calculations

Some quantities are automatically calculated esfigcithose that are

dependant on other quantities or where standamnhgs®ns based on best
practice are known. This helps the user who isveoy ICT savvy. Remember
that automatic calculations are only undertakethdf item is selected (“yes
entered”) in Step 2. The following automatic castidns are made:

Number of servers required: The number of servers is the SUM of
servers required for thin-clients and for fat cteenEach server type
quantity is determined by dividing the total numbef devices
purchased (thin clients and all PC and laptoplfahts whether new or
refurbished) by the number of clients to serveroréerver capacity)
from the Assumptions Sheet.

Operating system licensesRemember there are two types of licensing
schemes: annual per device akin to an annual dpbsorand a one
time per device license. In the former case, theber of licenses
required is the SUM of all PC type devices boughbde rolled out in
Step 3 and are required every yelar the latter case, the number of
licenses required is still SUM of all PC type degdought or to be
rolled out in Step 3 but are only required once néver new devices
are purchased.

Consumables Consumables required are automatically calculated
based on pre-defined inputs in the Assumptions tSkkieh can all be
changed. See above and refer to comments in tred €xeet for access
device consumables.
There is a special consumable here that warrants explanation- that
is theprojector lamp. The number of projector lumps required is the
SUM of any spare lamps bought with any new projedtom the
Assumptions Sheet and replacement lamps for pamEcalready
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bought. The replacement lamps are calculated baséuke lifecycle of
a projector lamp as provided for in the Assumpti@iseet. Note
carefully that the projector lifecycle in cell L58 the Assumptions
sheets can not be changed here and simply equkl$528 from
whence it can be changed. Cell L53 is simply ugeithé calculation of
replacement rate but draws its values from cell.G29

In School network Number of network points is automatically
calculated and equals the total number of devidas pumber of
servers plus number of printers (essentially allices which require
network connectivity)

Amount of electricity: The amount of electricity consumed is given in
Kilo Watt hours or KWh and is obtained from the €daétions page.
The total amount of electricity consumed is the SlWdMelectricity
consumed by each device. Consumption by each degicéhe
PRODUCT of the power rating of the device and thmant of time
the device is used.

Electrical modifications: If you require to modify your electricity
system, for example to add plug points or modifycQit Breakers
(CB), then the modifications are calculated for thember of devices
you require to power on a per connected devicesb@bkie total number
of modifications required therefore equals the SdMall active or
devices to be powered.

Furniture : The number of tables purchased equals the camespg
number of appropriate devices. For example, thebmurof tables for
PCs equals the number of PC devices purchased.

Security: The number of security guards required per schsol
extracted from the Assumptions Sheet and assurgaartl per school
Replacement of devicesAll devices are replaced based on their
lifecycle as defined in the Assumption sheets. dyfde values in the
Assumption sheet can be changed. The actual repétecalculations
are hidden from the user (since all the user deeshange lifecycle
values in the assumptions) from row 336.
Select “unhide rows” from the format menu to see thplacement
calculations. These replacement calculations ateerely complex
and should be changed unless you know exactly wdhatre doing.

Step 4

Step 4 is simplyost inputs by the user. Cells are highlighted light blue for
entry of data depending on selection made in Step 2

You can enter cost data in any currency you wisbhvided that you
consistently use the same currency base.
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The user needs go through all of Step 4 and fillirthe relevant boxes. For
example, within the Technology Deployment sectalnong with the purchase
price, the user also has to enter the delivery, ¢ostallation cost and cost of
disposal at the end of the devices life, as showFigure 14.

Since cost data is the most critical piece of das the Schools or user will
have to obtain prior to using the tool, a little manformation is provided for
each item.

Figure 14- Step 4- example

(A) Deployment of ICT Platforms
Access devices (e.g., Desktop PC, thin client)

Hardware: The cost of access devices is the sum of thehpsecprice,
delivery cost, installation cost and disposal cdstese are one-time
costs.

Access devices consumable$here are items consumed with access
devices such as diskettes/CDs and even batteneEVi® and radios.
These fall under access devices consumables. Tiseic@ble cost per
year is calculated by estimating the number of #ermnsumed in one
year, from some basic assumptions, multiplied leyabst of one unit
of the item.

Server (e.g., new server, refurbished

Disposal cos is the cost
server)

of destroying the

Hardware: Servers are optional unleg equipment once its usefy

the access device chosen is a thin clig life span ends. Many
countries now regulat

Instruction manual for GeSCI TCQ this as a cost that has to

Page 27 of 35 be paid either wher
acquiring the equipmen
or when throwing it
away.

D

— —




The cost for servers is the sum of purchase pudivery cost,
installation cost and disposal cost multiplied bg humber of servers
needed. In order for this tool to be dynamic, iesloot ask the user the
number of servers to purchase but its capacitgnms of the maximum
number of PCs that can be connected to it whickni®red in the
Assumptions Sheet. The tool automatically determitie number of
servers needed given the number of PCs in the sugechnology
platform, provided that the user inputs a capagigater than zero.

Note: Server hardware is a one-time cosfThe number of servers
will increase as the number of PCs increases beybadserver's
capacity.

Display devices (e.g., projectors, whiteboards, anlevisions used for
video or DVD content)

Hardware: The cost of a display device is calculated in Hagne
method as access device hardware, it is the sutmegburchase price,
delivery cost and set-up cost. This is then muégpby the number of
display devices the user indicated. These arecasetime costs.

Display devices consumablesEach display device consumes items
when used—the bulb for the projector, batteriesTws and marker
pens for the interactive white board. The cost tug bulb for the
projector is the sum of the purchase price andillasion cost. This is
incurred every two years, which is the estimatétifne of a bulb (or
whatever the life time you enter in the Assumptiddiseet). The
consumable cost per TV or interactive whiteboardcakculated by
estimating the number of items consumed for evemyag in one year
multiplied by the cost of one unit of the item.

Peripheral devices (e.g., Printer, scanner, digitatamera)

Hardware: The cost of a display device is calculated in Hagne

method as access device hardware, it is the sutmegburchase price,
delivery cost and set-up cost multiplied by the rjitg that the user
indicated. These are also one-time costs but thgespnt needs to be
replaced after the lifecycle. Also it is assumedt theripheral devices
are bought during the first year that the usertster buy the access
devices.

Peripheral devices consumables Peripheral consumables are
calculated similar to access device consumablesmatstd quantity
consumed in one year per device multiplied by pasetprice.

Software and applications (e.g., Windows, Linux, Microsoft office,
Open office)
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Operating system All interactive access devices and servers need
operating systems. To compute this cost, the usauld input the per
PC price of the different operating systems dependn whether it is a
onetime cost or if it an annual recurring costboth. If it is an annual
cost, then the total cost for Operating Systenhass under Recurring
Costs in the TCO Details Sheet. One time Operdiystem licenses
will need to be replaced as determined by theiecitle in the
Assumptions Sheet.

To-school Connection (e.g., Dial-up, broadband, VSRH

Connectivity set-up The cost of setting up the connectivity option is
the sum of the cost of all the devices needed,ef@ample mobile
phones for the mobile connectivity option, the wdely cost and
installation cost. All these are on a per schodisand it is assumed
that this cost will be incurred in the first year.

Connectivity charges The connectivity charge is an ongoing cost and
is billed monthly.

In-Institution networking (LAN+WAN)

Set up Costs There are two approaches to determining netwgrkin
costs, which apply to both WIFI and Wired LANs, aoders can
choose between the two methods:

o Cost per connected devicethe tool calculates the total cost of
setting up the network as the product of cost pminected
device and the total number of connected devicesufaed to be
access devices plus servers plus printers).

o Total cost of networking equipment the user is asked to input
the total estimated cost of setting up the netwehikch can be
based on an internal budget or estimates from geosi

For the WAN just enter the estimated cost per rommbuilding
connected.

Utility charges

Electricity charges: This is an ongoing cost that is the sum of the
electricity usage of major devices (access, sengsplay and
peripheral devices) in KWh multiplied by the prioé electricity per
kwWh. The tool has default values for the kW constiompper device
but the user can opt to modify them as needed enAbsumptions
Sheet.

Alternate electricity source For areas that are not connected to the
national power grid, or have an unreliable conmectihe software tool
allows the user to opt for generators or solar powke cost of buying

Instruction manual for GeSCI TCO Tool

Page 29 of 35



this equipment is computed as the sum of the psecipaice, delivery
cost and set-up cost.

The price of electricity per kW is computed differently depending on
the power source. For the national power grid gimsply the price that

electricity providers charge per kW. For generatbesuser must input

the cost of fuel per litre and the number of kWtteach generator can
supply per litre of fuel, entered in the AssumpsiocBheet. The tool

automatically calculates the amount of fuel neetbegrovide energy

for all the devices and multiplies this to the cofstuel per litre.

In addition to this, since the number of hours ttl@vices run is the
product of the number of school weeks and the nusnbkhours the
devices are used per week, it is important thatuber inputs this
information adequately in Step 1.

The cost tanodify the electrical systemis the product of the cost per
connected device and total number of connectedcds\visum of all
equipment). You can obtain the cost per device btaining the
estimate from an engineer or the company taskedatoy out the
upgrades.

Infrastructure (e.g. builds new rooms, add security add air
conditioners)

Construction and renovation Costs associated with building new
computer labs, adding security measures, and uipgrdde electrical
system fall under this category. For new constamctthe user is asked
to input an average building cost per square mdiee number of
square meters required is estimated from the numwmbsquare meters
required per access device as entered in the AssumgSheet.

For renovating buildings or adding security, therus asked to input
the total cost for each room and this is multiplegdthe number of
rooms that the user indicated in the first stehéwe the total cost
calculated.

If the user would like to add adarm system this cost should also be
inputted in the software tool. This is calculatesl the sum of the
purchase price of devices needed, the deliveryamubthe set-up cost.

Security personnel The cost of hiring security personnel is an ahnua
expense computed by multiplying the total annuahgensation per
person by the number of people needed.

Room fixtures: The cost of putting air conditioning or curtainlgids
in the rooms is computed as the sum of purchase pdelivery cost
and set-up cost multiplied by the number of uregguired.
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Furniture : The cost of buying furniture for the PCs, TVsdasther
devices is included in the TCO calculation. Thisnimer is computed
as the cost of purchase per unit multiplied by tluenber of units
required.

(B) Content & Applications

Educational contentis often licensed per PC or device or per school.
There are four ways of costing content and apptinat

0 Annual cost of subscription per device where ugmtsthe latest
updates at no additional cost every year but hasyaan annual fee
per device

o One time license fee per device, in which caseetiieethe issue of
replacing software licenses every few years

0 Annual cost of subscription per school in whichchaol pays a
lump sum fee every year for all the licenses reaglir

o0 One time license fee per school in which a schagysm one time
lump sum fee for all licenses required.

(C) User training and support

Teacher and administrator training: There are four broad types of
training required when deploying ICTs. These are:

o Introduction to computers- a basic beginners trgjrdourse

0 Productivity plus Internet- training to cover prativity
applications such as word processing, spreadsheets,
presentations tools and using the Internet

0 Specialist Applications- training to cover specadplications
such as testing and assessment tools, databaseadpps,
programming tools and multimedia development tools.

o Pedagogical training- training to cover how teashean use
ICTs in teaching and learning across any subjeea a@n the
curriculum

Irrespective of the training type, you will need donsider providing
initial training, which is assumed to be incurredridg the first year
and ongoing or refresher training. There are foppre@aches to
conducting and costing for any one of the trainiyges, broadly
divided into training conducted within the schodh-§échool) and
training conducted outside the school say at adhivell or external
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training centre. In all cases, the total cost aining is the cost per
trainee per course multiplied by the number oineass and the number
of courses taken per trainee.

User support The cost of having user support personnel isutaed by
multiplying the total compensation of a supportsoer by the number
of people needed. Users are expected to input unger of support
personnel required. The tool is also flexible erfotg incorporate the
possibility of having part-time user support perselinby asking users
to input the percentage of time personnel offeipsup It is important
that the user understands this process, howevet, iricates the
percentages correctly.

(D) Maintenance and Technical support

If your maintenance contract is based on cost perear as percentage
of total device cost, you only need to enter thisalue in the first cell.

Maintenance The user can choose between having a yearly acinfiee
for hardware maintenance or paying as each breakdmeurs. With
the first option, the user simply inputs the costtlee contract per
device per year. With the second option, the user tb provide the
average cost per device.

(E) Inflation Rates

Step 4 also has input for inflation rates which banpositive or negative in
the case of say falling computer prices in lateairye These values will be
used to adjust the values of the expected costacqtisitions, upgrades,
repairs and maintenance.

After entering all the required cost informationr fall the system-wide

components, the user can decide to either revieth@lassumptions used or
to proceed and view a summary TCO by clicking om dppropriate links as
shown in Figure 15.
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Figure 15- Step 4- the end

Assumptions sheet

In order to make life easy for the user, some aptioms are made based on
best practices or industry standards. These assumspare usually about
information that is highly technical or not easifgund e.g. electricity
consumptions rates of access devices or numbdieatcper server.

All assumptions can be changed by the user, butig advised that the user
not change these unless they know exactly what thaye doing

Calculations sheet

All input data from Step 1 to Step 4 is collatedd acaptured in the
Calculations sheet and it here that the TCO is agtucalculated._This
calculation sheet is hidden from users.

The underlying calculation of TCO is that it is PBAOCT of Total Cost of an
item and quantity of items purchased.

Syntax of calculations:
IF item has been selected in Step 2, THEN calcUie® ELSE return O.

TCO = Quantity or amount of item purchased frompS3e X Total cost of
item from Step 4 X Inflation rate factor

TCO Summary sheet

This sheet presents a compact summary of the datei TCO details sheet
and graphs this data using a bar and pie chart.

In the TCO Summary, the TCO is broken down into #ystem-wide
components and start up, capital expenses, repéatdenosts and ongoing
costs. It is also displayed by system-wide compom@d by each year for
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which the TCO is calculated. It gives the costsgtedent and per teacher per
year and displays the TCO graphically.

To view the TCO in more detail the user shouldkctiee button at the end of
TCO Summary sheet entitled “TCO details” to seeemetailed information
of the TCO over the period the TCO is being calmda

TCO Details sheet

The TCO Details Sheet is a summary of the TCO &mhesystem-wide sub
component for each year as calculated in the Catiouls sheet.

It draws all its data from the Calculations shedyo

The Grand Total Page

In the case where you are satisfied with the resaid want to analyze the
cost of deploying a similar solution to several@ab in the region, this sheet
gives you the opportunity to do so very easily.

Just insert the number of schools planning to ihg& year under section (B)
Institutional Roll out or deployment schedule.

Section (C) will show you the grand total for abiitutions.
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CONCLUSION

This tool has been developed to assist decisiorersadk estimating the Total
Cost of Ownership. The tool should assist you endkcision making process
along with other tools such as the GeSCI reporthen framework for the
selection of technology options. The tool on itsnowmay be used for
budgeting and costing but it will not, on its owssist you to make the choice
between two technology options. For this the tooktibe used in conjunction
with the GeSCI report on the framework for the st of technology
options. We hope that you find the tool useful prabuctive.

We also encourage you to share you findings, casteds and of course any
errors and bugs you may come across with us byisgnah email to
tco.tool@gesci.orgYou may also modify the tool to suit your own poses
provided you acknowledge GeSCl.
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