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Mace  

Process Defect management & QC  

Users Engineer  

Hardware Sony Palm One  

Software ClearIT, Data Mobility  

Location Cambridge, UK  

Cost £36,000  

ROI Payback within one year  

  
 

Business Problem 

Paperwork generated in the management of 
Mace’s business nationwide needed a more 
effective method of accurate and prompt data 
updates from the field.  Mace was finding the 
paper based systems time consuming to 
administer and also subject to data 
transcription and translation errors.  Company 
policy dictates a pro-active approach to 
recording defects, tracking the remedial action 
of defects to completion as well as conducting 
quality control checks. 

Business Solution 

Site engineers can now access the main 
database from site and clear or amend the 
selected defects at the same time as recording 
new and completed quality compliances with 
any failed quality compliances being 
automatically recorded as defects. 

 

 
Background 
The existing paper system for quality inspections 
and snagging was creating inaccuracies as well as 
additional expense in resource required to 
effectively ‘manage’ a paper generating business 
system process.  Often there was a considerable 
delay in entering snagging data, recorded on paper, 
into the project database so that contractors were 
not notified of required remedial action for some 
days.  Greater transparency was needed by the 
client as well as guaranteed accuracy of reported 
compliances and quality of work checks carried out 
on site during live projects. 

Process 
Quality Inspectors and staff completed paper check 
sheets which were returned to the administration 
department in order to populate the relevant project 
management systems.  Often the integrity of the 
‘paper reports’ from site was in question as they 
included un-clarified information.  These resulted in 
delays through integrity checks, in turn resulting in 
high administration effort to process late, out of date 
and often inaccurate information. 

Solution 
Site based staff now use hand held computers to 
complete electronic versions of the paper forms they 
used to complete on site.  A number of technologies 
can be employed to ‘automatically’ update the 
MACE PMS, project management system, with the 
electronically completed forms depending on the 
speed of update required on the project or site. 

Costs 
The total implementation cost for this mobile 
computing solution was £36,000.  The key areas of 
expenditure were: 

• Problem analysis and solution design; 
• Coding of software modules and interfaces; 
• Buying the hardware; 
• Time spent on development. 

Benefits 
Benefits include improved project throughput, more 
accurate report generation, efficient site data 
filtering and improved project transparency. 

Same day data updates and reduced administration 
costs have also been achieved. 
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Business Benefits 
Costs 

The business process of the company operated in 
typical ‘construction industry style’ utilising standard 
paper based systems to report back to site project 
management systems and then on to head office.  The 
quality management and defects recording part of the 
site operation was a costly and time consuming aspect 
of delivering accountable work.  Now there is better 
throughput on projects and a truer picture of project 
progress against schedule.  The system has also 
enabled a better focus on reported defects and the 
associated effectiveness in rectifying them. 

Time 

20% of the week was spent on administration but now 
updating the database takes only a few minutes.  
Customers are able to contact the company and learn 
from representatives the exact status of certain jobs 
‘live’ on site at any given phase of the project now that 
the information recorded and uploaded to the 
database can be regarded as accurate. 

Administration staff are able to be task specific as 
opposed to one job being a full time occupation or 
using temporary staff on large projects.  Previously 
two employees could be checking the same snag at 
the same time, now they can see from the system if 
the snag records are being used, removing 
duplication. 

The system forces some data entry and ensures 
information such as the exact location of the snag is 
recorded accurately.  This saves time for the sub-
contractors when fixing snags. 

Quality 

A marked and measured improvement has been 
recognised from work being done correctly at the first 
attempt.  This in turn also improves quality as correct 
procedures are adhered to from the job or project 
commencement.  Transcription and translation errors 
are eliminated saving time on actions that follow the 
uploading of data from site.  New technology not only 
provides best practice it also provides best service to 
the client which is a method of quality guarantee as 
well as ‘transparency’ to new and existing clients. 

Accuracy of data makes life easier even down to 
simple things such as getting an accurate 
understanding of where the snag has occurred. 

Return on Investment 
Administration involvement has been reduced 
considerably.  In a scenario where ten site staff 
produces a large amount of paper reporting 
information, it would typically equate to two full-time 
jobs to effectively manage the manual updating of the 
relevant fields on the project database.  By 
comparison electronic capture of the data produces 
virtually instant data transfer.  Payback is expected for 
Mace in 6 months following deployment, as well 
improved client satisfaction through higher quality 
standards.  This has also improved referred business 
to the company through being recognised as a 
management organisation that ranks quality of service 
to the client highly on the service delivery list. 

Champion 
The Operations Director was responsible for direct 
feedback from site as well as gathering user 
information and requirement criteria from staff.  
Additional involvement from the business systems 
department paved the way to achieving the approval 
of their preferred method of integration with the main 
database systems. 

Implementation Team 
With the Operations Director’s approval and direct 
involvement, Data Mobility, the solutions provider, 
handled the final deployment and rollout.  Data 
Mobility staff worked very closely with Mace IT staff to 
ensure correct transferral of data from the device to 
the main back end system. 

Mace was pioneering the use of this technology for 
snagging and quality controls.  Subsequently, 
customisable off-the-shelf packages have become 
available which would reduce the development time 
significantly. 

Training 
Initial training was performed by Data Mobility 
following a “train the trainer” approach.  Further 
training is now held in house.  The simplicity of the 
system and similarity to the old forms minimises the 
training required for even non-IT literate staff. 



C
as

e 
S

tu
dy

 6
 

 

 

Sponsored by the Department of Trade and Industry  
  

  

Technology Usage 
 

Team tasks 

Site staff carry out a walk round of the site and 
fill in standard snagging forms.  Once the main 
contractor’s database is updated the sub-
contractors receive a list of all their snags.  The 
frequency of walk rounds depends on the 
number of sub-contractors and work packages 
occurring.  Sub-contractors have further 
information delays if they have finished their 
package and have left the site. 

 

 
Technology usage 

Staff record snagging details on the electronic 
forms.  When they get back to the site office 
they synchronise the PDA with their PC to 
update the Mace project management 
database.  When snagging details are on a PDA 
on site the database warns users that they are 
being used. 

 

 
Why employ this technology? 

Defect and quality management was a costly 
but necessary part of service provided by Mace 
to their clients.  By using an effective method of 
capturing and clearing defects on site there was 
a definite improvement in efficiency through 
earlier identification and rectification of defects.  
This has proved especially true with less 
rectification work not slowing down the closing 
of nearly complete projects. 
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Implementation Costs 

How much did it cost to implement this solution? 
 

 
Description 

 
Notes 

 
Cost 

Up front investigation costs 
 

2 weeks of Operations Director’s time 
and 1 week of Site Engineer’s time. 

£3,500 (estimated industry standard 
figure) 

The mobile computing devices Standard PDA running Palm Operating 
System.  £150 / unit.  3 units each on 3 
sites so far. 

£1,350 

The software application Development of software interfaces, 
customisation of existing Access 
database and data synchronisation 
logic. 

£15,000 

The communications infrastructure Cradle for PDA synchronisation comes 
with device. 

 

The data storage system Existing server and Project 
Management System database used. 

 

Consultancy service costs Collaborative partnership.  

Site installation costs Applicable only when new devices are 
bought for use on new sites. 

 
 

Personnel training costs A few flexible days time spent training 
the staff on site. 

£2,000 

Staff costs Operations director’s time and site 
engineer’s time during development. 

£10,000 

Support costs £4,000 per annum on software support 
and maintenance. 

£4,000 pa 

Other costs Damaged/lost units to date (one). £150 

Total  £32,000 and £4,000 pa 

Costs 
A suitable database was already in place.  It is 
robust and communicates with the mobile IT 
system.  This saved substantial costs.  The software 
company has been working with Mace on similar 
projects and has a collaborative partnership, hence 
costs were low and understanding between the two 
is high. 

Implementation Timescale 
This took just over one year.  The research and 
software development took a year.  Finalising the 
supporting infrastructure and carrying out pilot 
projects and training took a period of eight to twelve 
weeks.
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On site Site office

Handwritten Computer file

Printed (with handwriting) Other

Contactor Prints 
snagging sheets

Contactor 
operative collects 
snag information

Copy data to 
Project Database

Print snagging 
sheets

Sub-contactor 
actions snagging 

info

Edited information 
to Project 
Database

Empty 
snagging 
sheets

Completed 
snagging 

sheets

Updated 
database file

Printed 
sheets

Sheets given to 
Sub-contarctorsSnag sheet 

Completed sheets 
sent back to office

Completed 
sheets 

Snag sheet 
completed

Updated 
database file

Snagging 
database file

Original Business Process 

The site staff started by printing the snagging forms and walking around the site.  On site they 
filled in the forms by hand.  When they returned to the site office they filled a tray with snagging 
forms, these were then entered on the PMS by themselves or temporary staff.  Snagging forms 
were then printed detailing the snags to be fixed and issued to the relevant sub-contractor.  The 
sign off for completed snags was handwritten on the forms on site and then re-keyed onto PMS. 
This was an inefficient system, as there is a lot of data on site and the information that was 
given to the sub-contractors was largely out-of-date or very difficult/expensive to change. 
The database although used well was correct for the previous week’s information and not very 
useful to see the state of the contract. 
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New Business Process 

The site staff connect the PDA to the computer and download the relevant snagging forms.  
Once on site the staff input data to the PDA, depending on the data it can be faster or slower 
than writing it down.  The PDA forms provide prompts for the user to complete.  On return to the 
site office the user synchronises the PDA with the PMS on the computer and is then able to 
immediately print the snagging forms to give to the sub-contractors. 
Sub-contractors then get more accurate data and data from the same or previous days work.  
This means they can carry out corrective work much more efficiently.  The client and Mace can 
also get a good up-to-date picture of the project. 
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Lessons Learnt 
People 
The initial resistance to change that is human nature 
was mentioned as the first hurdle to this project.  
The electronic system is designed to be similar to 
the paper system so there was little training needed 
and the resistance to change was relatively low.  
This made a large difference to the acceptance of 
the PDAs.  Once staff got used to it they liked the 
new system, this was easier at Mace as staff are 
used to the introduction of new ways of working.  
However, this can also hinder new projects if people 
have bad memories of projects that didn’t work well 
with less mature technologies. 

Staff have asked about using PDAs with cameras 
on so that a photo of the snag can be sent to the 
contractors so that when they are not on site they 
know exactly what the problem is and can fix it 
faster. 

Process 
The old method of collecting paper forms meant that 
by the time the site staff told the contractors about 
the snags some of them had already been fixed and 
it was too late to fix others.  With the new system 
the contractors can get a snag list from the previous 
day’s check and not the previous week’s check. 

The speed of the new method has enabled priorities 
to be put with snags, previously there would have 
been little point. 

Technology 
There is always a discussion on the best way of 
entering data on small hand held computers.  Much 
information can be inputted with drop down menus 
however staff are now looking at fold down 
keyboards that plug into the PDA instead of using 
the stylus and handwriting recognition software.  
Users felt that that this would save time. 

The PDAs can be used to ‘copy and paste’ similar 
snags throughout a building.  Any use of lists on a 
PDA should be in alphabetical, or in another logical, 
order that the users are familiar with. 

Software can need re-installing on some PDAs 
when the battery runs flat for a significant amount of 
time.  However, with most models the data should 
come straight back when synchronised with the 
computer.  Support sites should explain how to stop 
this for their units. 

Since this project, customisable off-the-shelf 
packages have become available which would 
reduce the development time significantly. 

Development took longer than expected due to 
difficulties in integrating to the existing Mace PMS 
database which would not have arisen if the system 
had been stand-alone. 

What Next? 
There are possibilities to attach barcode readers to 
the PDAs, but the PDAs would have to store more 
information than they are doing at present. 

Snagging and quality controls are two areas that 
Mace are developing further with this technology. 

Details for further investigation 
User: 
Crawford Patterson, Mace 
[cpatterson@mace.co.uk] 

Software Provider: 
Tony Patch, Data Mobility 
[tpatch@datamobility.co.uk] 

Hardware Provider: 
Sony 
[www.sony.co.uk] 
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Technology Overview 
  

Mobile computing device 

Sony Clie, PalmOne, Zire Z71.  The new 
Z72 is now out on consumer web sites.  
This has better software and is Bluetooth 
enabled, with a camera as standard unlike 
the 71.  They do take good quality pictures.   
Like most PDAs they come with 
rechargeable batteries, these last about 5 
hours under heavy usage so should last 
much longer for most users.  Other 
upgrades include 32k memory increased 
from 4k. 

 

 
Software application 

ClearIT (Quality Inspections & Snagging) 
by Data Mobility Limited.  This largely 
mimics the old paper forms, which means 
most of the information used is still the 
same.  This now synchronises smoothly 
with the MACE PMS database.  Once the 
information has been transferred from the 
PDA to the PMS the forms are standard. 

 

 
Communications infrastructure 

The existing structure of servers and the 
MACE PMS has been kept.  The 
infrastructure required to link to the PDAs is 
the cradle.  This charges the battery and 
synchronises the PDA to the computer.  In 
this case sharing data with the Mace 
Project Management System. 
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The COMIT Project 

COMIT, Construction Opportunities for Mobile IT, is a two-year research and development project part-
funded by the Department of Trade and Industry.  Led by Arup, in partnership with BSRIA and 
Loughborough University, the project brings together representatives from construction, technology, 
research and dissemination organisations to facilitate the realisation of business benefits from the adoption 
of mobile information and communication technologies. 

Key Objectives 

• Creation and running of the COMIT community. 
• Mapping of information and communication needs of point-of-activity workers. 
• Production of case study material, including detailed factual business benefits and implementation 

guidance. 
• Implementation of mobile IT on two demonstration projects, in order to evaluate the benefits and 

barriers successes and failures. 
• Continuation of the development of community activities in conjunction with the ITCF. 

 
 

COMIT Case Studies 

This report provides an overview of the use of mobile communication technologies on a construction project.  
It is one of a series of case studies that have been conducted as part of the COMIT project to show real 
examples of implemented applications. 

The case studies illustrate several mobile technologies and how the companies have improved work 
processes.  An overview is given of vital information such as who championed the changes, how much they 
cost and what business improvements were gained.  To gain a full insight, both the staff using the 
technologies and their managers were interviewed. 
 

 

How do I find out more? 

In addition to the contact details provided in this case study you can use the Information hub available on 
the COMIT website (www.comitproject.org.uk).  The relevant details can be found by selecting: 

Process Snagging 
User Project Team 
Software Project Management 
Hardware Palmtop/PDA 
Infrastructure Synchronisation 
 

 

Disclaimer 

No part of this report may be reproduced or transmitted in any form or by any means without first acknowledging in writing 
on the face of the document the authorship of Arup and COMIT. 
This report was prepared by Arup on behalf of the DTI in connection with COMIT.  It takes into account our client's 
particular instructions and requirements and addresses their priorities at the time.  This report was not intended for, and 
should not be relied on by, any third party and no responsibility is undertaken to any third party in relation to it. 
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Produced in association with: 

Further details can be obtained from: 
Sarah Bowden sarah.bowden@arup.com 
Arup www.comitproject.org.uk  
13 Fitzroy Street 
London W1T 4BQ 

  


