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Presentation Overview 

 Presentation Objectives: 

– Benefits of using VA for IT projects 

– What VA does NOT do 

– Provide some tips and suggestions for using 

VA in IT projects 

– VA after the IT project is done 

http://www.scav-csva.org/index.php


Many IT projects fail … 

 “Success in 68% of IT projects is improbable.” 

– Poor requirements analysis causes many of these 

failures, meaning projects are doomed right from the 

start. 
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Successful :on-time, on-budget, and with all features and functions as defined in the initial scope; 

Challenged: late, over budget, and/or with less features and functions than defined in the initial 

scope 

Failed: cancelled prior to completion, or delivered but never used 

http://www.scav-csva.org/index.php


IT project teams anticipate failure ... 

 75% of project participants lack confidence that 

their projects will succeed 

– “Fuzzy business objectives, out-of-sync stakeholders, 

and excessive rework”. 

 78% of respondents reported that: 

– “Business is usually or always out of sync with project 

requirements” 
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http://www.scav-csva.org/index.php


Top 10 Reasons IT Projects Fail 
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http://www.scav-csva.org/index.php


VA Improves Understanding 
Needs in IT Projects 

 Gather meaningful input from users … 

 … In Business Language 

 Establishes Clear Expectations 

 Fact-based assessment 
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http://www.scav-csva.org/index.php


Using VA to determine user 
needs and develop RFP 
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http://www.scav-csva.org/index.php
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Problem Statement 

 Needed to procure two enterprise-wide software 
solutions that support a broad spectrum of users. 

– Different business histories and challenges 

 

 What requirements should be included in a RFP? 

 What evaluation criteria will we use? 

 What weighting should be used in the evaluation? 
– What is mandatory versus rated? 

 

 How do you efficiently gather requirements? 
 

 How do we get buy-in 

 How do you keep users happy and spend budget on 
the most beneficial functionality? 

 How to educate users on trade-offs to meet varying 
needs? 

http://www.scav-csva.org/index.php
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First I.T. Project:  Location Referencing 

 What is it? 
– Location, Location, Location 

 

 Location Referencing Methods 
1. Geographic Location 

 Location with respect to the earth 

 Eg. Latitude, longitude; GPS 

2. Indirect 

 Location with respect to a feature whose location 
is already known  

 Eg.  Address, lot and concession, region, parcel 

3. Linear Referencing 

 Location along a linear feature 

 Eg . common version of highway 
Road 

Geometry 

http://www.scav-csva.org/index.php
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Linear Referencing 

 

http://www.scav-csva.org/index.php
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Location Referencing Project 

 Location Referencing Management 

– Update location information 

 Managing changes to highway network over time 

– Managing relationships among different location 

referencing methods 

 

 Location Referencing Services 

– Tools to validate locations, translate among different 

location referencing methods, reconcile changes in 

linear location over time, produce products 

http://www.scav-csva.org/index.php
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LR – A quick history 

 Old database tools (20 years ++) 

 Functional areas had diverged from common approach 
to meet specific needs 

 Newer GIS-based approaches 

 Disjointed and not always timely maintenance of 
information 

 Responsibility for linear referencing recently moved to 
Geomatics Office 

http://www.scav-csva.org/index.php
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LR – State of Mind 

“LR is not meeting 
our needs ?@!” 

“There is nothing 
wrong with our 

current approach !” 

“Why do we need LR 
anyhow – can’t we 
just use GPS ???” 

“LR is a foundational 
system and high 

priority to replace.” 

http://www.scav-csva.org/index.php
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Second I.T. Project:  Mapping Services 

 What is it? 

– Google Maps / Bing Maps with MTO data 

– “Smart Maps for Smart Decisions” 

 

Entity / Feature

 ID

 Attribute 1

 Attribute 2

 ...

 Attribute n

Tables of 

Information 

Documents, images, 

drawing etc. 

Features 

on Map 

http://www.scav-csva.org/index.php


15 

Mapping Services:  Why Is it important ? 

 Another way to drill into 

information 

– Know where it is but not 

what (ID) it is 

 Relate information by 

location 

 Analyze Spatial 

Relationships 

Bridge

 Bridge ID

  

  

  

  

What is the ID of Bridge on 

Hwy 401 over Hwy 427 ? 

Pavement

 Good

  

  

  

  

What is the Pavement 

Condition on this bridge? 
??? 

Cluster of accidents at: 

-- Level intersection 

-- steep hill 

-- tight horizontal curve 

-- pavement slippery when wet 

http://www.scav-csva.org/index.php
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Mapping Services – State of Mind 

“No IT resources 
available” 

“Our existing technology 
is old – it pre-dates 

Google Maps 

“I want GIS … 
 With my data 
 Fast, like Google 
 As easy to use as Google” 
 
“What’s happening?” 

February 2005 

“We need better GIS tools now” 

http://www.scav-csva.org/index.php
http://maps.google.com/maps
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Why I decided to use an FPS? 

 Opportunity –Traffic needed LR and Mapping Services 

 

 Recommended by Traffic … used for TVIS II 

– Identify needs and why you need it 

– Prioritize functionality 

– Document it 

– Bring a group of people together … helps to gather consensus 

“Ever consider doing a FPS?” 

“15 days of IT time …” 

 Prioritize and justify 

 Users define needs and priority – not me! 

 Efficiency 

– Broad user group 

– Enterprise solution 

http://www.scav-csva.org/index.php
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The Approach 

 Facilitated development of a Functional Performance 
Specification (FPS) 

 

 Facilitated requirements gathering 
– Bring selected group together from broad spectrum of users 

– Focus input to “What is needed?”  AND “Why is it needed?” 
 NOT focused on what is wrong now 

 NOT focused on end solution 

– Discuss performance criteria and level – How do you know 
when the need is meet? 

– Discuss the flexibility in meeting the need – How important is 
the need?  

– Facilitate discussion 

 

 Formal documentation as FPS 
 

 

http://www.scav-csva.org/index.php
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FPS:  Functional Tree 

 Identify 

Functions 

 Clarified 

mission 

 Organized 

functions 

in a tree 

Provide GIS/

mapping services 

to access various 

spatially 

referenced 

information 

supplied by MTO 

business units and 

partners, in a 

visual, current, 

reliable, secure 

and user-friendly 

format, to support 

ministry’s core 

business

7 

Manage system

5 

Ensure service

1 

Manage base 

spatial data

3 

Display 

information on 

tables or maps

2 

Access geo-

referenced 

business data

6 

Be user friendly

4 

Translate 

location 

reference

-1 

Comply with 

standards

LEGEND

How ?Why ?

When ?

 

 

 
AND

 

 

 
OR

1 

Manage 

base spatial 

data

1.1+1 

Input data

1.1 

Acquire 

spatial data

1.1.1 

Access data 

sources 

outside MTO

1.1.1-1 

Use Land 

Information 

Ontario

1.1.2 

Keep ortho 

photos

1.2 

Update 

spatial data

1.2.1 

Publish 

spatial data

1.2-1 

Document 

changes

1.3 

Retain 

historical 

data

1.3.1+1 

Time stamp 

data

1.3.1 

Archive base 

spatial data

1.3.1-1 

Track 

archived data

1.4 

Ensure 

quality of 

spatial data

1.4.1 

Establish 

standards, 

guidelines, 

policies

http://www.scav-csva.org/index.php
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Mapping Services Functional Tree 

1 

Manage 

base spatial 

data

1.1+1 

Input data

1.1 

Acquire 

spatial data

1.1.1 

Access data 

sources 

outside MTO

1.1.1-1 

Use Land 

Information 

Ontario

1.1.2 

Keep ortho 

photos

1.2 

Update 

spatial data

1.2.1 

Publish 

spatial data

1.2-1 

Document 

changes

1.3 

Retain 

historical 

data

1.3.1+1 

Time stamp 

data

1.3.1 

Archive base 

spatial data

1.3.1-1 

Track 

archived data

1.4 

Ensure 

quality of 

spatial data

1.4.1 

Establish 

standards, 

guidelines, 

policies

5+1 

Ensure 

quality

5 

Ensure 

service

5-1 

Report 

service

5.3 

Manage 

changes

5.1 

Maintain one 

source of 

data

5.1-1 

Avoid 

redundancies

5.2 

Report data 

discrepancie

s

5.1.1 

Set data 

standards/

formats

5.1.2 

Enforce data 

standards

5.2.1 

Troubleshoot 

data conflicts

5.3.1 

Set update 

rules

5.3.2 

Report 

updates

5.3.3 

Follow 

updates

5.4 

Ensure 

reliability of 

data

5.5 

Size service

5.6 

Notify users 

of updates to 

business and 

spatial data

5.4.1 

Set metadata 

standards

5.4.2 

Review 

metadata

6.6 

Perform spatial 

queries

6 

Be user friendly

6.1 

Save time

6.2 

Allow remote 

access

6.3 

Navigate on 

map

6.4 

Use maps 

offline

6.5 

Measure on 

map

6.7 

Mark up 

information

6.8 

Display 

coordinates of 

location

6.9 

Get location

6.1.1 

Preselect 

coordinate 

system, units

6.1.2 

Set system 

defaults

6.1.3 

Set user 

preference and 

favourite 

(bookmarks)

6.1.4 

Save query 

settings

6.1.5 

Create 

shortcuts

6.1.6 

Facilitate 

access

6.1.7 

Find information 

(facilitate use)

6.3.1 

Zoom map

6.3.2 

Pan map

6.3.3 

Search on map

6.5.1 

Measure areas

6.5.2 

Measure 

distances

6.5.3 

Measure lines

6.6.1 

Do statistics on 

generated map

6.1.7.1 

Prepare 

dashboards

6.1.7.2 

Simplify 

information

6.1.7.3 

Map to DMS

6.1.7.4 

DMS to map

2+1 

Serve as front end 

to other systems

2 

Access geo-

referenced 

business data

2.1 

Standardize 

input

2.2 

Identify where 

data is residing

2.3 

Retrieve data

2.4 

Update business 

data (on GIS 

interface)

2.5 

Export data

3.2.2.1

3+1 

Serve as 

front end to 

other 

systems

3 

Display 

information 

on tables or 

maps

3-1 

Provide 

mapping 

service

3.3+1 

Produce 

usable map

3.3 

Display 

mapped/

tabled output

3.3.1 

Define map
3.3.2+1 

Link to a map

3.3.2 

Present the 

information on 

map or table

3.3.2.1 

Join info to 

location

3.3.2.2 

Overlay data

3.3.2.3 

Identify location 

of features

3.3.1.1 

Select 

required area

3.3.1.2 

Select 

segment

3.3.3 

Add map 

elements

3.3.4 

Prepare 

straight line 

diagrams

3.3.3.1 

Add title

3.3.3.2 

Add legend

3.3.3.3 

Add North 

arrow

3.3.3.4 

Add scale

3.3.3.5 

Add 

disclaimer

3.3.3.6 

Add notes

3.3.3.7 

Add dates

3.4 

Direct output

3.5 

Create 

spatial 

features

3.4.1 

Display on 

screen

3.4.2 

Export 

selected map

3.4.3 

Export 

selected table

3.4.4 

Export 

spatial data

3.4.5 

Save to file

3.4.6 

Print map

3.4.6.1 

Populate 

templates

3.4.7 

Copy to clip 

board

3.4.8 

Develop 

exhibits

3.1 

Define 

symbology

3.1.1 

Create 

symbology

3.1.2 

Create default 

symbology

3.1.3 

Modify 

symbology

3.2 

Select data to 

be available on 

map

3.2.1 

Access 

metadata

3.2.2 

Query/search 

data

3.2.3 

Link to other 

databases

3.2.4 

Validate access 

to published/

unpublished 

data

3.2.5 

Accept 

different 

types of data

3.2.2.1 

Set query/

search 

criteria

4.8 

Convert indirect 

referencing to 

geographic 

referencing

4 

Translate location 

reference

4.1 

Convert between 

geographic and 

LRS

4.2 

Convert between 

map projections

4.3 

Convert geocode 

to location

4.4 

Convert between 

datums

4.5 

Validate location 

input

4.6 

Convert within 

linear referencing

4.7 

Convert within 

indirect 

referencing

4.9 

Convert indirect 

referencing to 

linear referencing

7 

Manage system

7+1 

Be flexible

7.1 

Deploy tools

7.1-1 

Respect IT 

infrastructure

7.2 

Direct query 

results

7.3 

Ensure 

security

7.4 

Support 

users

7.5 

Monitor 

service

7.6 

Maintain 

metadata

7.7 

Maintain 

content

7.8 

Ensure 

continuity

7.8.2 

Carry out 

transitiona/

migration/

conversion

7.8.1 

Allow 

operation of 

legacy 

systems

7.7.1 

Update 

content

7.5.3 

Ensure level 

of service

7.5.3.1 

Ensure 

reliability

7.5.3.2 

Ensure 

persistance

7.5.3.3 

Ensure 

performance

7.5.2 

Track usage

7.5.1 

Diagnose 

service

7.5.2.1 

Ensure 

supportability

7.4.3 

Communicate 

to users

7.4.2 

Help users

7.4.1 

Train users
7.3.1 

Control user 

access

7.3.2 

Keep 

information 

confidential

7.3.1.2 

Administrate 

accounts

7.3.1.1 

Log user

7.1.4 

Ensure 

compatibility

7.1.4.1 

Establish 

interfaces

7.1.4.2 

Ensure 

portability

7.1.3 

Acquire 

licenses

7.1.3.1 

Respect 

license 

agreements

7.1.1 

Set 

architecture

7.1.2 

Acquire 

equipment

7.1.1.5 

Comply with 

security, 

auditing & 

privacy 

architecture

7.1.1.4 

Conform to 

database 

environment

7.1.1.3 

Conform to 

application 

architecture

7.1.1.2 

Conform to 

physical 

environment

7.1.1.1 

Conform to 

software 

environment

7.4.2.1 

Run a user 

forum

Provide GIS/

mapping services 

to access various 

spatially 

referenced 

information 

supplied by MTO 

business units and 

partners, in a 

visual, current, 

reliable, secure 

and user-friendly 

format, to support 

ministry’s core 

business

7 

Manage system

5 

Ensure service

1 

Manage base 

spatial data

3 

Display 

information on 

tables or maps

2 

Access geo-

referenced 

business data

6 

Be user friendly

4 

Translate 

location 

reference

-1 

Comply with 

standards

LEGEND

How ?Why ?

When ?

 

 

 
AND

 

 

 
OR

http://www.scav-csva.org/index.php
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FPS:  Characterization of Functions 

 Criteria and Performance level of function 

http://www.scav-csva.org/index.php
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FPS:  Characterization of Functions 

 Flexibility 
F0: Must have no matter the cost  …. F3: Nice to Have 

http://www.scav-csva.org/index.php
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Mapping Services User Needs and FPS 

1. User Needs Interviews 
• Internally by MTO (GIS Support) 

• Traditional user needs approach 

• Used as input to FPS 

 

2. Functional Performance Specification (FPS) 
• Value Engineering Consultant 

• Workshop with End Users 
 Identify and characterize GIS user functions 

• Participants: 

 Across functional areas 

 Across Regions 

 Keen and capable 

• Workshop with GIS Support 
 Add more detail and further characterizes GIS user functions, especially for 

complex functions 

 Add GIS support functions 

• Participants: 

 Regional GIS Coordinators 

 GIS Support from Geomatics Office 

 IT GIS Application and infrastructure support 

 

http://www.scav-csva.org/index.php
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LR Services FPS 

 

 Questionnaire 

 

 Value Engineering Consultant 

 

 Workshop with End Users 
– Identify and characterize functions/needs 

• Participants: 

– Key functional areas 

– Across Regions 

– Keen and capable 

 

 Invited LR Subject Matter Expert 

http://www.scav-csva.org/index.php
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Relationship of FPS to RFP 

 Identify Functions 

 Clarified Mission 

 Organized functions in a 

tree 

 Criteria and 

Performance Level 

 Flexibility 

 Functional Needs 

 RFP scope 

 Functional needs and 

justification 

 Evaluation Criteria 

 

 Evaluation Weighting 

FPS RFP 

http://www.scav-csva.org/index.php
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FPS Results 

 Mapping Services 

– Validated functions and documented their importance 

– Verified desire to have reliable data in Ministry 

– Ready to prepare RFP 

 

 Location Referencing 

– Moved toward better understanding of everyone’s needs 

– Identified need to better define what the new location 

referencing world would look like 

– Location Referencing Standards Project 

 Hired LR Subject Matter Expert 

 Developed and obtained agreement of Location Referencing 

Standards 

http://www.scav-csva.org/index.php
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Some tips 

 Choose participants wisely 
– Keen and capable 

– Cross-section of roles, different perspectives 

 Manage number of participants 

 Need a good facilitator 
– Focus on needs; FPS structure assists 

– Avoid whining 

– Stay away from “This is how things are done now” 

– Stay away from “That is not possible” 
 Even though looking for IT software – application may not be entire 

solution 

– Ensure full participation and safe environment 

 Kick start thinking prior to workshops 
– Questionnaire / interview 

 Off-site location 

 Consider including external expertise 

 Invite IT (application and architecture) as observers only 

 Business custodian – listen, patience, don’t tell people your 
answer 

http://www.scav-csva.org/index.php


28 

Was FPS the “easy button” for RFP? 

 Did we take FPS and directly list out functionality? 

– No; however provided strong basis for development of RFP 

 

 Why? 

– Terminology and grouping of functions 

 End-user vs. business vs. COTS terminology  

– Procurement requirements 

 More words 

 Mandatory, rated and business requirements 

– Needed more than functional requirements 

 Software maintenance, vendor experience & capability, services, 

IT technical requirements  … 

– In reality, the technology available does impact solution or 

scope of RFP 

http://www.scav-csva.org/index.php
http://www.ourdailyjourney.org/files/easy-button.jpg
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FPS Benefits – people perspective 

 Effectively moved towards common understanding of 

basic needs 

 Improved understanding of others needs 

– More the same the different 

 Constructive conversation 

– Facilitated 

– Focused on reasonable solution 

 Efficient and effective method to gather needs 

– Broad input; focused workshop 

– Leads towards buy-in and trust 

 Documented needs / justification 

– IT standard versus business need 

http://www.scav-csva.org/index.php
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FPS – more suggestions 

 FPS documentation is very concise 
– Take “notes” trying to capture richness of 

conversation 

 Functional tree 
– Do not ‘fret’ over organization of functions in tree 

 Improved understanding more important than 
completely filling out FPS 
– Details can be filled in later 

 It is hard work for participants 
– Provide chocolate, social breaks, comfortable room 

… 

 
 

http://www.scav-csva.org/index.php


Were the IT Projects Successful? 

 Location Referencing challenged 

– Behind schedule 

– Full mission/vision will take more time and effort  to 

achieve 

 

 

 

 

 Mapping Services successful 

– Implemented March 2014 

– Regions are using 

– Usage continues to expand 
31 
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After the IT Project is Done … 

… Principles of VA are still useful 
 

 What is the business value of an enhancement 

requested? 

– Need structured approach to discuss 

– Need key people to participate in discussion: 

 Provide input 

 Understand the trade-offs 

 Be part of developing the solution 

– Need a simple way of presenting information 
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Approach Used to assess 
business value 

1. Determine what criteria should be used to 

determine the benefit of an enhancement 

2. Assess the relative weight among the 

different benefits criteria 

3. Define how the costs will be ranked (on a 

scale of 1-9) 

4. For each enhancement, select (on a scale of 

1-9) the ranking for each benefit criteria 

5. Calculate the overall benefit, and benefit over 

cost ratio 
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1. Criteria 

No 

Criteria 

(Active verb + noun) Comments Performance Criteria / Measure 

1 Used broadly 

• Affects most or all users and/or a very large range of systems/or key stakeholders 

• Affects a large set of users and/or large range of system functionality 

• Affects a moderate set of users and/or moderate range of systems 

• Affects a small set of users and/or a small range of systems 

• Affects a minimal set of users and/or a very small range of systems 

2 Saves time 

end user, administrator, IT; 

improves performance • Time saved by end user; admin work, IT troubleshooting 

3 

Improves/repairs 

existing functionality 

Severity of issue solved 

from technical and 

business perspective 

Known issues 

• Data loss, data corruption or system unavailable 

• Important functionality is unavailable with no workaround 

• Important functionality is unavailable but has a reasonable workaround 

• Secondary functionality is unavailable but has a reasonable workaround 

• Cosmetic issues or some functionality unavailable but has a simple workaround 

Business processes are severely impacted by this enhancement, but continue to operate – 

albeit in a less than efficient manner 

Business processes are moderately impacted by this enhancement.  Processes move forward 

at an expected but not exceptional rate 

Business processes are slightly impacted by this enhancement.  Processes move forward at 

best possible rate, but could be further improved with this enhancement. 

No impact to existing business processes.  RFE may represent a possible future direction or 

enhancement to existing products but without a definite business justification. 

4 

Has future business 

value 

• high potential frequency of being used and high potential likelihood of being used 

• high potential frequency of being used and lower potential likelihood of being used 

• lower potential frequency of being used and high potential likelihood of being used 

• low potential frequency of being used and low potential likelihood of being used 

5 Attractive to end user 

Wow factor; Adds to the 

user experience 34 

 Identify criteria and it’s performance measure 

http://www.scav-csva.org/index.php


2.  Relative Weighting of Criteria 

 Pairwise Comparison 

35 

No Criteria 

Final Weights from 

Pairwise 

A Used broadly 28% 

B Saves time 21% 

C Improves/repairs existing functionality 36% 

D Has future business value 10% 

E Attractive to end user (WOW) 5% 

http://www.scav-csva.org/index.php


3.  Cost Ranking 

Rank Project Size 

1 < $ 10K 

2   

3 $ 10 - $ 20K 

4   

5 $ 20 - $ 50 K 

6 $ 50 - $100K 

7 $ 100 - $ 125 K 

8   

9 > $ 125K 

36 

http://www.scav-csva.org/index.php


4.  Rank benefit of each enhancement 
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http://www.scav-csva.org/index.php


5.  Calculate Benefit over Cost Ratio 

Select enhancements where: 

Benefit over cost > 2 

38 
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Results of business value workshop 

 Workshop:  3-4 hours held during Geomatics 

Learning Event 

– Preparation – list of potential criteria 

 Decided which enhancements had business 

value. 

 Agreement and buy-in from all workshop 

participants 

– Good use of time 

– Can re-use approach 

 Prepared Statement of Work with vendor, 

vendor doing work 

39 

http://www.scav-csva.org/index.php
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Closing Statement 

 FPS leads toward identifying clear business 
needs 

 The better the understanding of needs the 
better the IT solution  

 Provides structured efficient approach to 
gathering needs 

 Educates and informs people on trade-offs and 
other peoples needs 

 Provides information to make better decisions 

 But … not a magic bullet … just part of the 
work that needs to be done 

http://www.scav-csva.org/index.php
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Contact Information 

Laura Kingston 

 

Geomatics Office 

Highways Standards Branch 

Provincial Highways Management Division 

Ministry of Transportation Ontario 

301 St. Paul Street 

St. Catharines, Ontario 

L2R 6P7 

 

905-704-2331 

 

Laura.Kingston@ontario.ca 

 

 

 

(43.15886 °, -79.24327 °) 

or (43° 9’ 31.52”, -79° 14’ 35.48”) 

http://www.scav-csva.org/index.php
mailto:Laura.Kingston@ontario.ca
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A picture is worth a thousand words … 
 
  A map is worth a thousand pictures … 
 
     An interactive map is worth a thousand maps 

Location, Location, Location 

Thank You – Questions? 

http://www.scav-csva.org/index.php

