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Preface

Behind this report stand a group of Nordic contractors, research institutes, and
colleges. In 1991 the Nordic Building Research Cooperation (NBS) work group for
the Building Process (NBS-BP) took the initiative to create a group for the exchange
of ideas and experience in the field of Total Quality Management. The group named
itself: "Total Quality Management - TQM the Nordic Way". The main aim of the
project is to strengthen the competitive ability of the Nordic building industries on an
international level. Altogether 12 Nordic contractors have participated in phase 1
from 1992-93, together with research institutes and colleges from:

Finland: Haka, Lemminkiinen, Puolimatka and Finland’s Technical Research
Centre - VTT, with the financial support of the Confederation of Finnish
Construction Industries.

Norway: Byggholt, Norwegian Contractors, Selmer, Veidekke and the Norwegian
Building Research Institute with the financial support of the Research
Council of Norwayand Norwegian Association of General Contractors -
LBA

Sweden: F O Peterson & Séner Byggnads AB, JM Byggnads och Fastighets AB,
NCC, Siab, Skanska and Chalmers University of Technology, with the
financial support of the Swedish Building Industry’s Development Fund -
SBUF. '

The group has studied topics connected with TQM, and discussed these at a series of
conferences. This report gives an account of the companies’ experience with their
search for suitable criteria for evaluating their own TQM levels. In addition, the
results of the internal measurements of certain companies are presented, showing how
improvements can be measured by following the course of selected indicators over a
period of time.

The authors wish to thank especially the following companies for material provided
for the publication: Haka Oy and Lemminkiinen Oy of Finland, Byggholt A/S,
Norwegian Contractors A/S, Veidekke A/S and Selmer A/S of Norway as well as
NNC AB and JM Byggnads och Fastighets AB of Sweden.

At the same time NBS-BP received financial support from the Nordic Council of
Ministers for a parallel subsidiary survey of company methods and tools for the
measurement of improvements and efficiency. This survey has concentrated on the
measurement of results, but is based on the premise that a company must be working
actively with improvements if there is to be any purpose in such measurements!

The main partners in this survey project have been the Technical Research Centre of
Finland - VTT and The Norwegian Building Institute- NBI. Antti Lakka from VTT
and Odd Sjgholt from NBI have collected, processed and laid forth the information
now presented in the form of this report.

The report is based on examples and illustrations from the contractors’ business. The
principles are, however, of general validity, and can be adapted both to other branches
of the building industry, and to other industries.




The report is published in Norwegian and English in the NBI’s series of project
reports, and in Finnish in the serie by the Confederation of Finnish Construction
Industries.

The report is to be presented for the first time at the international conference on
Quality Management in Building and Construction under Vision Eureka
Hamar/Lillehammer 13.-16. June 1994.

Oslo, May 1994 Tampere, May 1994
The Norwegian Building Institute Technical Research Centre of Finland
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Summary

In quality development work the measurement of results is an essential part of
company management's goal setting and assessment of the effects of launched
development activities. Without an assessment of results, development activities
remain ill-defined and the desired benefits are not attained. On the other hand, the
presentation of results, whether good or bad, is a motivation for further development.
Measurement should be implemented in as simple form as possible. It must be a
natural part of management's normal goal-setting and review of results.

The evaluation of results is the driving force. But to measure improvements in quality
and efficiency one must have a starting point from which to measure, and there must
be active on-going effort to improve. The results of such measurements are only
useful if they are followed up, and used in motivating and evaluating further
improvement measures. The management loop PLAN - DO - CHECK - ACT applies
continuously. The quality programme is a necessary tool for organising and
controlling the process.

A company needs to measure its progress in many ways and places:

- within the various fields of the company's activity

- at the different levels of the company’s internal hierarchy

- in relation to plans and aims that have descended the scale from the highest level
to the individual employee

- over varying periods of time

- in relation to each development project.

To begin with, improvements are aimed at reducing nonconformities and waste. These
are the areas that, in the start phase, will yield the greatest returns. With fewer
deviations and errors the total productivity also increases, mostly because one reduces
the snowballing effect of such errors.

Measurements may begin with the assessment of failures at handover. Later on, they
can be expanded to the measurement of annual repairs under warranty and some
production-period indicators measuring quality such as the realization of intermediate
goals subject to penalties. External nonconformity costs measured in economical
terms are also a clear indicator of quality.

This report gives several evaluation criteria for each of the above mentioned areas. In
practice a company must select just a small number of these criteria in order to assess
its development, and apply them over a longer period of time. It will also need to
select criteria for the supervision of individual projects, and, in addition, criteria that
are to be used over a shorter period of time in connection with defined and limited
improvement measures. And finally, personal indicators may also be relevant.

The report gives many examples of evaluation criteria for each of the above

mentioned areas. Such selected criteria are used to set periodical aims for

improvements, and to give a continuos indication of how successful one is in fulfilling
those aims.

Once the work with improvements is under way, the measures can be extended to
include new products and processes, and in addition to analyse the organisation as a
whole in the light of the concept of total quality management - TQM. The report also
describes a tool for the evaluation of the company’s TQM level. On the basis of the
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quality criteria , there has been designed a simple form for the awarding of points in
order to evaluate:

a) aconstruction company
b) abuilding project

c) a building site

The companies’ conclusion from their trials with this system of evaluation was that
first and foremost it gave a good indication of which areas of improvement should be
followed up by special measures. It also appears to be a good tool in aiding the top
management to appreciate how the concept of TQM affects management in practice.
The report also gives summaries of a few of the participating companies’ evaluation
of the system. -




1. The measurement of results starts with
planning and goal setting in all areas and
on all levels of the company.

Below we describe some of the basic elements for the development of a measuring
system.

The management loop is the basic principle for all learning and development.
Automation is based on regulation techniques (cybernetics). The equivalent of this in
the context of quality is the management loop, the so-called Deming Cycle: PLAN - DO
- CHECK - ACT. This management loop is used more or less formally, to achieve many
different goals, on all levels and areas within a company or organisation. The four
basic concepts, however, vary in content according to the objective, fig. I.

Fig. 1. Taking measurements in the absence
of planning and goals is pointfess.

The total scope of the company or organisation’s activity within the building industry

or individual building project will decide how broad or comprehensive it can or

should make its measurements, fig. 2:

~ Main areas: programming, design, factory/building site production, facilities
management

— Office staff areas: sales, budget and finance, personnel, equipment

Programming
Design
Factory production
Building site production
Facilities management

Fig. 2. The company makes measurements within
its own areas of aclivity.




The level of responsibility within a company

The board or organisation is a usual starting point for
Executive leadership setting measurable goals and measuring results,
Departments/areas fig. 3. The hierarchy of goals can aim at e.g.

the executive leadership, the departments or

Groupsfindividuals e RN
P areas of activity, or at individuals.

Fig. 3. Measurements and External and internal customers’ demands and
results follow the needs must be defined at all levels.
company’s hierarchy.

The company or organisation is steered in
accordance with long term plans (visions, policies, long term objectives) that are
broken down into detailed short term plans and goals.

Ideally, improvement goals are found throughout the company or organisation. On the
way down the hierarchy from the top management (highest level) to the individual
worker (lowest level) the objectives are concretised and transformed from long term
and difficult to measure to short term and easy to measure, concrete and direct [1], fig.
4. '

Vision
Concretion ¥ A ] Feedback
Policy
Concretion b A Feedback
Long term geals
Concretion ¥ Feedback
Short term targets
K
Y Standard 2 Behaviour

™ J
Feedback <« Result

Fig. 4. The objectives are made concrete, and the results are fed back.

The measurement of results in relation to planned objectives must be carried out on
many organisational levels, and in varying time perspectives (periodical measurement
and trend analysis).

Long term: annually or quarterly

- for the company as a whole, or | '1® Whole
for main areas of activity or company 00000000000
main resources Departments

- for comparison with other
companies (benchmarking)-a | Projects 0000000000000
rather special case Groups

- for simple indicators that
show some specific Individuals 0000000000
development or improvement.

Middle term: monthly

- for main areas, departments,
projects or building tasks Fig. 5 7_'he measurements are taken at varying
times, according to the level

Day Week Month Quarer Year

Short term: weekly or daily
- for work tasks and standard activities
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Personal performance can also be defined and followed up, for example every 6
months. Performance indicators can be bound either to processes or to activities. The
supplier provides the defining information in advance, while the customer assesses
the result afterwards. This applies both to internal and external supplier/customer
relationships. To what extent the customer’s demands are met can be measured by the
use of a few main criteria. The process is supervised, and can be assessed through a
few controlling parameters. The resource consumption of the process must be
evaluated according to whether the resources are used correctly, and is also measured
by indicators, fig. 6. '

Supervision
4
Supplier=  PROCESS = Customer
@

Resources

Fig. 6. Measurements are taken in relation fo
the connected subsidiary processes.

The traditional view has been that it is possible to determine optimal quality costs,
fig. 7, and that there is no advantage in improving operations beyond that point. This
is due to the fact that costs of prevention and monitoring increase sharply the more
perfect the goal. According to modern quality thinking, developing operations on the
basis of experiences from an earlier mode of operation and by introducing new
methods always offers possibilities for improvement of operations and lower total
costs. Thus, there is no optimum level beyond which it is not worthwhile improving
operations. Total quality management aims at such continuous development of
operations, fig. 8, [2, 31.

Failure costs ) uncontrolled
Consequential costs )

Prevention costs ) controlled
Appraisal costs )

Fig. 7. Quality costs, traditional definitions
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TRADITIONAL MODEL
E
=
A : E
\ %
e O | —— T Quality
£7§r':-"'fe-"ifEO_s_,@g e costs
rn Contrt:!_ﬂ_t?g_fc_’f'}?.— - J:’ ---------
2| — e
O
i Total costs
' without
| Quality costs |
= —>
Low Quality High
CONTINUOUS IMPROVEMENT MODEL
A :
Quality
T cosls
@
;0; —
Total costs
without
Quality costs
= >
Low Quality High

Fig. 8. Quality costs consist of uncontrolled and controlled quality costs. Through
TQM total costs can always be lowered by improving operations.
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2. The measurement of results is the
driving force behind the process of
improvement in a company

The definition of Total Quality Management TQM [4] gives the visions and the basis
for a company's quality policy. The company itself must concretise and communicate
its aims to all levels and all employees. The vision is that the company continuously
works with improvements in quality- i.e. fulfilling of the customer’s demands and
needs.

Quality management involves organising, supervising and following up improvement
work. This work can be steered through a quality programme which shows, at any
given time, what the top priorities are. A permanent management group (quality
group) defines the framework for an area of improvement, and delegates tasks to an
ad hoc group with responsibilities, time limits, and provisional aims. The Demings
cycle: PLAN - DO - CHECK - ACT is put into practice. A structured system, open for
full participation, can give better results than individual, uncoordinated measures [5,
6, 7. '

The first task is to identify the areas of improvement potential, and decide which tasks
will receive attention. Then the process of developing new and better solutions can
begin. When these have been thoroughly discussed, the next stage is to integrate the
new solutions into the existing system and, at the same time, set concrete targets over
a defined period of time. Finally one must develop a method for assessing the results.
This latter is important, since all measures are more successful and more effective if
one has set a goal and can assess results.

Plan

An important factor, both at the start phase, and later when the process has been
integrated, is how to promote suggestions for improvements on all levels of the
company. To do this, we make use of the methods already established for the
measurement of results in the company. '

1 Besides the continuous feedback of reactions and views of the individual
employees, the company could introduce a systematic reporting of deviation and
waste, and other systems for reporting and keeping statistics. Deviation reports and
corrective measures are a central element in any quality system.

2 Quality audits will reveal any factors that could be improved (internal, external,
certification). Quality audits can also be used to measure the progress within
chosen improvement areas. Internal quality audits are the management’s tool to
ensure that the quality system is working effectively, and to find out where
improvements should be developed.

3 Another method for finding areas that can be improved for the whole or parts of a
company, is to use brainstorming. This gives the opportunity for all employees to
participate, and to find areas that are of practical use to the individual.

4 Self evaluation based on the criteria for some or other quality prize can lead to new
possibilities. Here particularly, one’s attention can be drawn to a possibility one
traditionally has not thought about.

5 Finally, a systematic comparison with other companies that are especially efficient
can give rise to good ideas. (Benchmarking).
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Usually, these suggestions are collected in and sent up to the most appropriate
operational level for priority ranking, and the decision is then taken as to whether and
where improvement work should start. It is a good rule to begin with the goals that are
the easiest to achieve. The main criteria for priority ranking to begin with could be:

- It must be realistically possible to carry out the task within a relatively short time
(say, 3 months).

- The task must apply to some important aspect of the business, not something
peripheral and “harmless”.

- The task may very well be aimed at reduction in deviation and waste.

- The task may very well be something urgent, or something that has been broached
several times. i

- The task must be able to be limited, and divided up into small, concrete elements
that are lucid, and small enough to tackle.

- The task should present a challenge, but should not be so difficult that it is
unrealistic, and the necessary skills and knowledge must be present.

- The task should, in its entirety, involve several types of employees, and be suited
to group action.

- The task should be achievable within the group’s area of authority.

- The task must be expected to give a result that will profit both the participating
employees, and the company as a whole. ;

- The task must be aimed at some goal that can be achieved within relatively short time.

- The goal should be something that can be counted or measured, and the value does
not necessarily have to be directly convertible to money.

Do - check - act

During the process of developing solutions one can make use of many techniques and
tools [8]. The most important thing is to ensure that all the experience and knowledge
contained within the sphere of those involved are fully utilized. In the same way,
integration of solutions must be carried out by those who will be affected, and will
profit from them. After the execution of the improvement measures it is important to
document the results, and spread the information throughout the company, so that
everybody understands that the effort paid off. Once the first goal is achieved, one can
increase demands, and move the goal a little further. At the same time, the company
management on various levels, and the quality group, must evaluate the results and
decide on the next priorities for the attention of the quality programme. The
management loop is thereby carried out in accordance with Demings Cycle.

In the following chapters of this report, the main emphasis is place on the

classification of various types of improvement measures, and give examples of the
range of methods one can select from when one wants measurable results.

14




3. Improvements are aimed in the first
place at nonconformities and waste

When a company starts up with a quality programme for improvement work, it is
often most profitable in the beginning to choose measures to avoid deviation and
waste, and bring all forms of loss under control. When one has reduced the breadth
and variety of deviations and errors, one has at the same time contributed to the
increase in the total productivity, because one has reduced the consequences of
snowballing. Later in the work with improvements, there is room to focus on what
one can achieve in terms of new developments, and improvements on all levels of the
company. Here, the framework of TQM can give new impulses.

The avoidance of nonconformities and waste

The deviations one wishes to avoid are deviations of quality of both product and
process, both quantitatively and qualitatively.
- Quantitative deviations from external and internal demands:
nonconformity reports
complaints from the customer
complaints to the supplier
rejection, scrapping, lowering of classification
guarantee work
insurance costs
- Qualitative deviations

The waste one wishes to avoid are waste, consumption, and wear and tear of all types
of resources.

materials, wastage, spillage

equipment, wear and tear, durability, maintenance, capacity exploitation

work hours, waiting time

work environment, time present, time absent, injuries, inspection comments

calendar time, consumed, planned

capital, interest costs.

The achievement of new developments and improvements

Once the work with improvements has got started, priority can also be given to
- improvement measures for new developments, and for the measurement of what one
wants to achieve.

The development of new and improved standards for production and process:

- products that fulfil a function better, or fulfil new functions

- processes that utilise another technology or new knowledge

The goals can be based on Juran’s Product features, and quality characteristics {9]:
- technological: hardness, acidity etc.

- psychological: taste, appearance etc.

- time orientated: durability, ease of mamtenance

- contract considerations

- ethical considerations

15




With the customer/consumer as reference point, the goals can be based on to
suitability for use:
- availability, durability/reliability, ease of rnamtenance ease of production

System
e
i | Management iz
i of Process |
> el :
L-1 Quality | Goal
1 50 Bl Customer s Customer Satisfaction
il | E Focus and o Customer Safisfaction
4| Human | | Satisfaction Relativa to Competitors
v {1 Resourca | 70 o Market Share
i 4,| Devalopment |t
“Driver” 4.‘ and B
Senlor | | Management
Exacutive B 40 1
Leadershlp | <> & = Measures of Progress
1.0 i = Product & Service Quality
I Sé'“u;]"g“ 1 | Qualtyand o Intemal Qually &
A . O 'S‘ Operational Productivty
i 4 i Results = Suppller Quality
1 60
Information '
and Analysls
! ; 20
i S—

Fig. 9. Malcolm Baldrige award criteria framework with dynamic relationships can be
used for self evaluation.

Priority is given, to an increasing degree throughout the improvement process, to the
improvement of the company as a whole, under the concept of total quality
management. The cycle PLAN - DO - CHECK - ACT is still followed. And it is still
vital to measure results, e.g. for:

- the development of the management, the employees, the suppliers and of customer
relationships [10, 11].

y Sporadical deviation from standard
i Db BNt \— __I_.oss rasulting from lack of control
k A Loss resulting from lack of
A A Old standard | new thinking and improvement
217 Y V TR AR
8 |
_5 [, SN R SR 1/ S S S — |
a Normal variation ‘
=
ol e AL
o
g — I 'IN m'llll LA
T ' V Vv
3 |
S0 T e e e e
NEW THINKING
CONTROL ‘ IMPROVEMENT CONTROL s
Control: Registration of deviation - Identification of cause - Corective action
New thinking: Change in attituds - Analysis - New knowledge/New techniques - New standards

Fig. 10. Quality control reduces losses related to a certain standard method.
Improvement actions are necessary to gain the benefits of better standards.
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4. Methods and tools for the measuring of
results ?

In practice a company must select a few, simple assessment criteria. The following up
of the budget and costs through the accounts is normal, but gives too many figures to
relate to, and usually comes too late to affect the result along the way.

The collective concept of quality costs is also much used. The aim is to reduce the
costs of deviations and errors by focusing on preventive measures and control. It is
seldom that such costs and savings can be registered directly in financial terms.
Instead, one has to measure other parameters that can either give a sufficiently clear
picture of the improvements, or can be translated into monetary values, see table 1, 2
and 3.

Determined by the area under improvement, goals are worked out, and solutions are
developed and integrated. These could be new methods, new forms of co-operation,
new procedures, new inspections etc.[12, 13].

u
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5. Company examples of measured
improvements

~ The general requirement for measuring the results of quality development work is that
the indicator should be simple to use. It is good to have as a source of data some
document already in use which is not created specifically for quality measurement. It
should also be possible to incorporate the measurement routine into the line
organization tasks as part of normal reporting.

Four indicators of actual companies and the results they yielded are presented below.
One of them measures the functioning of the internal client relationships of the
company and two measure the quality of the end product and customer satisfaction.
Companies should also have indicators to measure the quality of production proper
already before handover.

5.1 Reliability of deliveries from eq'uipment depot

Company A has set the strategic goal to improve their production process. Its means
of developing the production process was to improve the manageability of production,
for instance, by minimizing the problems in internal client-relationships. One set goal
was to minimize the disruptions in the deliveries of the equipment depot that serves
construction sites. The realization of the goal was measured by registering the flaws
in the deliveries of the equipment depot. These could be divided into the following
groups: badly timed delivery to site, improper content of delivery, defective piece of
equipment and incorrect number delivered, fig. 11.

RELIABILITY OF DELIVERIES
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Fig. 11 Reliability of equipment depot's deliveries, case A

5.2 Fulfilling of the internal production planning
requirements :

Company B has set the strategic goal to improve their production process. Its means

was to raise the general level of production planning. Company put an internal

requirement for the level of production planning which must be fulfilled in all
projects. The goal is that 100 % of the certain plans must be worked out in all
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projects. The realization of the goal is measured by registering all production plans
during internal audits, fig. 12.
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Fig. 12. Fulfilling of the internal production planning reguirements, case B

5.3 Handover of dwellings free from failures

Company C has set the strategic goal of 100% customer satisfaction. Complete
customer satisfaction has been translated into detailed quality goals: it must be
possible to hand over dwellings to customers at the agreed time and free from failures.

The quality goals of company management are measured in each project as part of the
normal handover routine. The customer's comments on the dwelling at handover are
registered in the case of each dwelling. When the measurement was launched a goal
of 10% of failure-free dwellings was set. The goal has been increased annually so as
to bring the present goal up to 50%, fig. 13.

DELIVERY OF NULL-DEFECT DWELLINGS
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Fig. 13 Dwellings handed over free from failure, case C

5.4 Customer satisfaction

Company D set itself the strategic goal to improve their image as a quality company.
The goal was translated into quality goals, one of which was to improve customer
satisfaction in housing production. The realization of the goal is measured by a
customer interview targeted at each occupant who has received a dwelling. The
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interview asks.detailed questions about how the customer has perceived the service.
In addition, it asks them to assign the company a "school grade" from 4 to 10, fig. 14.

CUSTOMER SATISFACTION
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Fig. 14 Overall grade for company by customers, case D.
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6. Company assessment of own TQM level

6.1 Background

The quality of an operation can be measured by the above means indirectly using
indicators that are known to correlate with the quality of the activity. For instance, the
quality of the planning project for a turnkey project can be assumed to correlate
directly with the number of change orders: if the customer's needs are not analyzed at
the start of the project and planning goals are not carefully determined, there will be
numerous instances where accepted planning solutions already considered final will
have to be altered which again impairs the progress of the planning process and later

~ even the production process.

Indirect indicators of the quality of operations may, however, guide them in an
undesired direction. For instance, the measurement of the number of changes in a
planning project may lead to concealment of changes normally associated with the
development of a plan and even to a prohibition against changes. On the other hand,
an indicator based on the criteria of quality awards is a comprehensive indicator of the
quality of operation that does not as easily lead away from the original goal of
developing the quality of the operation.

6.2 Tools of internal assessment

Finland, Norway and Sweden have their own national quality awards that are all
based on the American Malcolm Baldrige quality award (MB). An eighth area of
assessment, Societal impacts, has been added to the Finnish quality award, for
instance, but in other respects it is quite similar to the MB. The MB and a European
quality award are used in the Nordic countries in addition to national criteria.

In connection with the Nordic TQM, The Nordic Way, cooperation, criteria

(TQMNW criteria) suitable for internal assessment were developed for construction
company operations and they were tested in companies during 1993. One strength of
TQMNW criteria is that they are the only known evaluation criteria translated into the
"language of the construction company". Some companies used the criteria of national
quality awards in their tests; their strength is that they are better known. Detailed

series of questions were recognized as the strong point of MB.

TQMNW criteria consist of three assessment forms whose sets of questions have been
developed for the following purposes (appendices 2, 3 and 4):

(a) assessment of the entire company (suitable, for instance for an areal unit)

(b) assessment of a building project from start to finish (suitable eg. for a turnkey
project as it also includes planning and subcontracting)

(c) assessment of the building site.

The sets of questions are mainly based on MB, but an effort has been made to adapt
them to the needs of the contractor. Set (a) is much alike that of MB, set (c) is based
on the development work of Swedish contractors and set (b) is a combination of the
preceding two.

A company may assess itself by filling in each of the sets a, b and c. The sets suggest a

scoring system in the way quality awards do, with a total of 1,000 points to assign. One
should, however, remember the the absolute score is not the most important factor from
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the viewpoint of the company, but the benefits it reaps from the assessment praces, fig.
15: ;

% M

100
First rate resulls have been
received as a rasult of modes of
operation that have spread

-75 company-wide
Modes. of operation have yislded
good-results |

50
Systematic mode of operation
widely used

‘25
Mode of operationis:not
systematic and in limited use

¢} - .
No specific mode of operation

Fig. 15. Instructions for scordng TQMNW criteria

6.3 Mode of implementation

It is easiest to start internal assessments of the company by way of a single project.
The actual assessment is done by asking key project personnel for their personal
evaluation of the state of the project by answering questions related to it. The problem
is that the respondents do not know how the posed questions apply to their specific
site. Therefore, it is not worthwhile expanding internal assessment throughout the
entire company before uniform guidelines or specifications concerning the things
asked about have been worked out. Table 6 shows the specifications of a company for
targets of assessment that the company developed in connection with the test-
assessment of the first site as an aid for assessment proper.

Table 6 A specification of TQMNW form (c) Site

3. QUALITY PLANNING AND SYSTEMATICS 60 (0% [25% |50% |75% |100%

a. Quality plans for sites
- quality plans for site have been prepared
- quality assurance plan for certain work phases
has been prepared

b. Quality plans have been followed and updated
- quality plans have been followed
- quality plans related to certain work phases have
been prepared and followed

¢. A quality development project has been prepared
and folfowed

d. Use of production controf tools

- master time schedule is utilized and updated

- work phase schedules have been drawn up

- weekly planning

- realization of targes assessments is monitored
e. Quality reponts

- separate quality reports for different work phases

(technical and operational)
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6.3.1 A spreadsheet-based computer application as a tool

The assessment can be made in a meeting where the group's assessment is made by
assigning direct point values which eliminates the need for summing up points. In
case each assessor scores independently, processing of the points can be facilitated by
a spread sheet application. The points awarded by each assessor are then entered into
the spreadsheet and the application computes the mean and deviation of the points.
The same principle may be applied to the assessment of the entire company by
considering the results of individual projects as components of the assessment of the
entire company. Then, the company must decide what weight (coefficient) it assigns
to the results of projects as part of overall company assessment. The projects may
account, for instance, for 20% of the total points awarded to the company.

6.3.2 Computer program developed for assessment as a tool

Commercial computer software that facilitate assessment and processing of the results
are available. The programs incorporate quality award criteria whereby their contents
correspond, for instance, to the MB set of questions. In addition to questions, the
program may also offer space for the user's own information that supplements the
criteria.

6.4 Internal assessment versus quality auditing

Internal assessment based on quality award criteria can be used as a tool of company
management in a fashion that resembles internal audits to a certain extent - both
constitute an act of learning and provide management with data on the effectiveness
of the quality system and the functioning of the organization. Internal assessments
cannot, however, replace the internal quality audits of a company.

Quality audits are necessary to ensure the introduction and effectiveness of a
company's quality system. They are also independent of the target of assessment
which makes the results of various projects and units comparable. Internal assessment
is more subjective by nature and the applied scale varies by person. Even the same
person applies a different scale in successive internal assessments. Since quality
consciousness has not yet reached a high level, a certain level of performance is
naturally assessed higher than its actual level. Criticalness increases along with
improved quality consciousness and the next time around a person may give a poorer
assessment even of a better performance level.

6.5 Reéulté and benefits

The assessment process is a useful tool in developing the cooperation between various
parties. It provides a means of bringing different orgnizational levels together to
discuss and develop things which each party influences without being aware of the
viewpoints and needs of the others. The company actually reaps much of the benefit
from internal assessment already during the assessment process.

As the assessment is made by the key persons of the target of assessment, it leads
them to think about possibilities of developing their own work. The results of
assessment should not, however, be disseminated carelessly to outsiders in order to
prevent genuine search for development opportunities from turning into covering up
of mistakes, fig. 16.
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ADVANTAGES 2 _

- the assessment process in itself is beneficial

- it points out targets for development

- it offers an opportunity for constant measurement of
performance quality

- it focuses attention on process measurement instead of
economic indicators

POSSIBLE DRAWBACKS
- one must be critical and not wait for an exact result
- focuses attention on matters considered important

Fig. 16. Advantages and drawbacks of internal asssessment

An interesting side of the results of assessment are the different assessments of the
same target by different persons or organizations. For instance, a site where the
customer demands quality assurance in accordance with ISO 9001 standard may be
assessed lower than others. This is not a result of the site's poorer performance quality
but of key persons who are more critical concerning quality. Correspondingly, the
quality manager of a company may assess its customer-orientation lower than, for .
instance, the managing director. The wide deviation in assessments gives cause for a
follow-up question: why? Comparison of assessment results or their deviation in this
way offers a good source of data for revising misconceptions and searching for
development targets.

Internal assessments in TQMNW companies in 1993 show that there are large
variations in the results of different projects. This is a result of the method of internal
assessment where project personel assess the quality of their own performance. The
results of exemples A and C are quite different and are yet projects of same company.
The large differences between the results of various projects are assumably a
consequence of the differences in quality consciousness and criticalness of various
projects. When several assessments of a project are combined into the company's
overall results, the differences between various main criteria become less distinct.
This is shown by company-level examples D and E, fig. 17.
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Fig. 17 Results of internal assessments of TQMNW companies in 1993
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On the site level, the project manager runs his own projects quite independently. He
builds up his know-how over. time, primarily through experiences gained from own
projects. Transfer of experiences within a company from one project to another could
be more wide-ranging than presently and highly beneficial to the company. Internal
assessment offers the opportunity of discovering the good procedures used in various
sites. It is beneficial to the project manager to learn which other sites have improved
their results in some sub-area, so that he can ask about the procedure used there.

The earned score can be made use of in the planning of development measures by
adding a column to the assessment form where a goal for next year's result is
provided. The addition of another column for estimated costs resulting from measures
intended to implement the new goal allows prioritizing development measures on the
basis of their profitability, rable 7.

Table 7 Eamed score, new goal and estimated costs of achieving it

ANALYSIS OF ASSESSMENT AND PRIORISATION OF FURTHER ACTIONS

Malcolm X Eamed | NeW | Eqtimated
Baldrige TQM The Nordic Way Max | “score po;osg?le costs
1 Leadership |1 Leadership 90
a. dissenubates TQM philosophy by 20
example
b. creates, updates and sets clear quality 20
goals
c. directs quality work almed at better 25
customer satisfaction
d. exhorts employees into development 25
cooperation
2 Information | 2 Information and Analysis 80
and a. external information on delivery 15
Analysis b. internal information on quality and 15
development ideals is collected
c. quality is equated with 10

d. internal information is analyzed and
disseminated

e. development ideas are processed 25
further
3 Strategic 3 Strategic Quality planning 60
Quality a. operational modes; routines are based 10
planning on facts/analyses -
b. quality policy; developed, broken inand | 15
operating/understood
c. quality programme for short and long 15
term
d. continuous monitoring and updating of 10
planning
e strategy adapted to economic and local | 10
conditions ‘
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6.6 Conclusions based on measurements

Measurements based on quality awards are a quite sophisticated and demanding way
of assessing a company's performance quality level. It requires strong company ‘
management that is not afraid to subject itself and its management methods to
organizational assessment. On the other hand, there are many basic factors related to
quality development that need to be put right before the members of an organization
can accept the idea of continuous quality improvement. For this reason, it may be
difficult to introduce the method in a company whose quality development is still in
its infancy fig. 18.

A
;y' Certified QMS
/'Documented QMS | '
] Quality Plans .

A4

Fig. 18. Intermediate goals of quality development.
A written and implemented qualily system forms
a good basis for internal assessments.

Internal assessment based on the sets of questions associated with quality awards is,
however, an indicator beneficial also to construction companies. It has features
similar to those of internal audits, but it is more comprehensive as an indicator. On the
other hand, the result is less accurate than the assessment of an independent auditor.
The greatest value of internal assessment is not, after all, the absolute score awarded,
but the discussion aroused by the assessment process itself.
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7. Vocabula'ry%

Improvement
Measure
Result
Improve
Entity

Vision
Policy
Objective
Goal

Target

Feedback
Objective
Standard
Nonconformity
Deviation

Waste
Benchmarking

Efficiency
Quality

programme

increasing the value, attractiveness
to determine a quantity
outcome of an activity

_ increase the value, attractiveness or benefits of an entity

product, service, process, organization or person
foresight, thoughts, wishes on future development
formally intentions, course, guidelines, plan of actions
the object of one's endeavours, goal, aim

the aim or object towards which an endavour is directed
a fixed goal or objective

retrieval of the ouput result for comparison with the target

the object of one's endeavours, goal, aim

example that one can measure against

nonfulfilment of specified requirements

the difference between an observed value from some accepted reference
value

rejected, unused or not used to full advantage

comparisons with competitors, or with "best practice" for
improvements

- functioning or producing effectively and with the least waste of effort

a set of activities, resources and events serving to implement the quality
system of an organization

31




8. References

1 Establishing a Quality System. Pitfalls and psychological problems. Hedenstad,
Kristin and Meyer, Bjgrn Otto. Norwegian Building Research Institute. 1993.
(Project report 132).

2 Measuring Design and Construction Quality Costs. Davis, Kent and Ledbetter,
W.B. Civil Engineering Department, Clemson University. 1987.

3 Britsh Standard. Guide to the economiccs of quality. Part 1. Process cost model.
BS 6143: Part 1:1992.

4  ISO/DIS 8402. Qualilty management and quality assurance - Vocabulary. 1991

5  Madling av forbedringer ved etablering av kvalitetsstyring. (Measuring
improvements during establishing of quality management.) Runningen, Kjetil
Ova. Institutt for bygg- og anleggsteknikk, NTH, 1991. Hovedoppgave. (In
Norwegian).

6  Quality Measuring and Monitoring. Bendell, Tony et al. The Sunday Times
Business Skills Series. 1993.

7  Quality is free. Crosby, Philip B. McGraw-Hill Book Company. 1979.

8  ISO 9004-4. Quality management and quality system elements - Part 4:
Guidelines for improvement.

9  Juran's Quality Control Handbook. Juran, J.M. et al. McGraw-Hill Book
Company. Forth Edition. 1988

10 Jidmforelse av kvalitetsutmdrkelser. (Comparison between quality awards.)
Astrand, Louise. SIQ, Institutet for Kvalitetsutveckling. 1992. (In Swedish)

11 Total Quality in Construction. Measurement matrix and guidelines for
improvement. European Construction Institute. Leicestershire 1993. TFO006/3.

12 Quality Management. A Challenge for the Building Industry. Hansen, Ralph
and Sjgholt, Odd. Norwegian Building Research Institute. 1989. (Project report
50).

13 Produktivitet og ISO 9001. (Productivity and ISO 9001). Produktivitetsfolder nr
17. Oktober 1992. Industri- og Handelsstyrelsen. Industriministeriet. Rasmussen
& Schigtz @st A/S. (In Danish).

14  Statistical Methods for Quality Improvement. Kume, Hitoshi. 3A Corporation,
Tokio, Japan 1985.

15. Rakennusprojektin tuottavuuden tunnusluvut (Indicators of productivity in
building projects). Jokiniemi, Heikki. Espoo 1993 Technical Research Centre of
Finland, Research Notes 1449, (in Finnish).

32




APPENDIX 1

Total Quality Management — TQM - as defined in the vocabulary ISO/DIS 8402:1991

2)

1) A management approach of an organization,

centered on quality, based on the participation of all its members

3) and aiming at long term success through customer satisfaction and benefits to the

members of the organization and to society.

TQM The Nordic Way, interpretation for a contractor

2)

3)

1) A management approach of an organization,

All managers at all levels shall succeed in stimulating their employees to continuous
improvements, since they encourage all their employees to participate and co-operate. The
managers commit themselves, through their leadership of the improvement work, and through
their personal behaviour.

The strategic management of the company is flexible, and can tackle sudden changes such as
conjunctures, alterations in market and local conditions, and can if necessary, adapt their
business philosphies, politics and goals to meet such changes.

centered on quality, based on the participation of all its members

Our guiding principle is that the right quality is to be achieved by preventive action. Supervision,
and following up of deviations are aids to improvements. All employees are to recognise their
responsibility, know what is expected of them, and be able to inspect and improve their own
efforts.

All employees know who their “internal” customers are, and compare their own production
with the needs and demands of these in the same way as they do with external customers.

The company regards its suppliers as fellow contributors to the building process. In a project
context, efforts are made to stimulate improvements as much for the whole as for each of the
parties. In addition to evaluating and selecting partners in the process of supply development, the
company must also assess how satisfied the suppliers are with the company as task
commissioner.

All employees have understood how they can contribute to the improvements, and keep an
observant eye on the quality of their products or services, activities and goals. This applies to
both the company as a whole, and to the management of projects and work on the individual
building sites. ‘

The company encourages employees to come forward with their ideas of what should be
improved and how. The company actively pursues such suggestions, and follows them up with
priorities and execution. Improvement measures are worked into an annual programme of action.
As many measures as possible should have goals that can be measured.

and aiming at long term success through customer satisfaction and benefits to the
members of the organization

The company’s most important standard of comparison is the satisfaction of its customers, both
commisioners and end users. Therefore our company and all our employees are always aware of
the customer: who he is, and what are his requirements and expectations. The goal is that we
should fulfil these expectations 100%, and this is checked both during and after the process.

Total Quality Management shall reduce the costs and we should be able to document short
term improvements and better long term profitability.

The company regards its employees’ health, safety and work environment as an integrated
part of the quality concept. Furthermore, the company ensures continuous development of the
competence (read: “quality”) of its workers through training and information. The company
follows up its employees via the management at all levels. Health, work environment and safety
are continuously monitored, and improvement measures are incorporated in the company’s total
plan of action. )

The company shall comply with the demands and duties required by society, with particular
diligence in relation to environmental considerations.
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APPENDIX 2

A contractors internal assessment of the company as a whole

Unit:
Annual budget:
No. of employees: - Date: Signature:
Malcolm Baldrige TQM The Nordic Way Internal assessment
Max | Max [1:0% |2: 15%|3: 50%|4: 75%|5: 75%| Result

1. 1 Leadership 90 '
Leadership a. disseminates TQM philosophy by example 20

b. creates, updates and sets clear quality goals 20

c. directs quality work aimed at better customer satisfaction 25
Sum 90 d. exhorts employees into development cooperation 25
2. 2 Information - Analysis -Reporting 80
Information a. external information on delivery quality is collected 15
and Analysis * Ib. internal information on quality and development ideas is 15 i

¢. quality is equated with competitiveness 10

d. internal information is analyzed and disseminated 15

e. development ideas are processed further 25
Sum 80
3. 3 Strategic Quality Planning 60
Strategic a. operational modes: routines are based on facts/analyses 10
Quality b. quality policy: developed, broken in and operating/understood | 13
Planning ¢. quality programme for short and long term 15 | =

d. continuous monitoring and updating of planning 10

e. strategy adapted to economic and local conditions 10
Sum 90
4. 4 Personnel and Cooperation 150
Human a. personnel development: goal/programme and results . 25
Resource b. work of development groups and their heads 25
Development ¢. contribution of personnel; sense of responsibility 20
and d. personnel's commitment to quality 20.
Management e. awareness about quality focus 20
Sum 150 f. personnel's comfort, environment, goal/results/data 40
5. 5 Management of Process Quality 140
Management a. quality control of methods: quality improvement 25
of Process b. market monitoring and sales ’ 15
Quality . c. development and planning 15

d. production 25

e. procurement and suppliers of products and services 15
Sum 140 f. other cooperating partners 10

g. internal control activities 15

h. consideration of environment, societal 20
6. 6 Operational result 180
Quality and a. products and services: achieved improvements 40
Operational b. main processes (5b, 5c and 5d): improvements 40
Results c. suppliers and cooperating pariners 20

d. control activities 25

e. environmental and societal impacts 25
Sum 180 f. goalfresult of organization (economic and other) 30

17 7 Customer satisfaction 300

Customer a. awareness of customers demands and expectations 100
Focus and b. permanent improvements in quality received by customer 25
Satisfaction c. attainment of customer. satisfaction (methods, results) 100

d. quality is equated competitiveness 25

e. future customer demands and adaptation of organization 50
Sum 300
Total 1000 Total, 1 -7 1000
Self-assessment classes:
1: 0% No specific mode of operation or method has been selected.
2:25% Mode of operation exists, but is not fully systematic and only in limited use.
3: 50% Systematic mode of operation exists and is widely used.
4:75% Wide-spread modes of operation have yielded good results in many areas
5: 100% First rate results have been received as a result of modes of operation that have spread company-wide.
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A contractors internal assessment of a construction proiect

APPENDIX 3

Unit; - Project:
Budget: Proc. method: Implemented:
Own employees: - Date: Signature:
Malcolm Baldrige TQM The Nerdic Way Internal assessment
Max | Max |1:0% |2: 15%|3: 50%|4: 75%|5: 75%| Result
1. 1 Management 90
Leadership a. derives project goals from company goals and sticks to them 20
b. is customer oriented and promotes implementation of demands | 20
c. directs quality work and exhorts groups to development work |- 25
Sum 90 d. exhorts suppliers to engage in joint development 25
2. 2 Information - Reporting 80
Information a. datafexperiences from completed projects analyzed 15
and Analysis b.control system to enable learning from project mistakes 15
¢. contacts with customer, use and markets 10
d. contacts with suppliers and cooperating partners 15
€. contacts with company management 25
Sum 80
3. 3 Quality Planning - Systematics 60
Strategic a. quality planning and policy 10
Quality b. adherence to quality plan and its updating 15
Planning ¢. quality improvement programme 15
d. time schedules and project budget 10
e. quality reports ’ 10
Sum %0
4. 4 Personnel - Cooperation 150
Human a. personnel and group development 30
Resource b. commitment, attitude towards quality 25
Development c¢. development of suppliers and cooperating partners 25
and d. ideating atmosphere, suggestions for improvements and 35
Management e. personnel comfort, environment, goal/results/knowledge 35
Sum 150
5. 5 Quality, health, environment and safety 140
Management |a. quality control of project need survey 10
of Process b. quality control of project planning 15
Quality c. planning quality control 20
d. production quality control 20
e. quality control of handover services 10
Sum 140 f. quality control of procurements and suppliers 15
£. quality control of time-use and economy 25
h. environmental friendliness, societal responsibility/requirements | 23
6. 6 Project result 180
Quality and a. pmiec[ p]m 10
Operational b. detail drawings, operating instructions 20
Resulis c. product (building, dwelling), quality, documentation 35
d. processes, achieved improvements 25
e. time and economy 25
Sum 180 f. goal/result of organization (economic and other) 25
£. environmental and societal impact 25
h. feedback. plan for utilizing feedback 15
7. 7 Customer satisfaction (internal and external) 300
Customer a. knowledge of customer's (user's) demands and expectations 50
Focus and b. permanent improvements in quality received by customer 25
Satisfaction ¢. customer feedback during work 50
d. processing of notices of defects and repairs 25
e. attainment of customer satisfaction (methods, results) 75
Sum 300 f. comparison with customer satisfaction in other projects 25
g. feedback from authorities 50
Total 1000 Total,1-7 1000

Self-assessment classes:

1: 0%
2:25%
3:50%
4. 75%
5: 100%

No specific mode of operation or method has been selected.

Mode of operation exists, but is not fully systematic and only in limited use.

Systematic mode of operation exists and is widely used.

Wide-spread modes of operation have yielded good results in many areas
First rate results have been received as a result of modes of operation. that have spread company-wide.




APPENDIX 4

A contractors internal assessment of a site

Unit: Project:
Budget: Proc. method: Implemented:
Own employees: - Date: Signature:
Malcolm Baldrige |- TQM The Nordic Way Internal assessment
Max | Max |1: 0% |2: 15%]3: 50%|4: 75%]5: 75%] Result

L 1 Management 90
Leadership a. derives site goals from company goals and sticks to them 20

b. is customer oriented and promotes implementation of demands 20

c. directs quality work and exhorts groups to development work 25
Sum 90 d. exhorts suppliers to engage in joint development 25
2. 2 Information - Reporting 80
Information a. data/experiences from completed projects are analyzed 15
and Analysis b. control system to enable leaming from project mistakes 15

c. contacts with customer, user and markets 25

d. contacts with suppliers and cooperating partners 15

e. contacts with company management 10
Sum 80
3. 3 Quality Planning - Systematics 60
Strategic a. quality policy and plan as well as quality assurance plan 10
Quality b. adherence to quality plan and its updating 15
Planning c. quality improvement programme 15

d. time schedules and project budget 10

e. quality reports 10
Sum 90
4. 4 Personnel - Cooperation 150
Human a. personnel and group development 30
Resource b. commitment, attitude towards quality 25
Development ¢. development of suppliers and cooperating partners 25
and d. ideating atmosphere, suggestions for improvements and 35
Management e. personnel comfort, environment, goal/results/knowledge 35
Sum 150
5. 5 Quality, health, environment and safety 140
Management a. HES quality control {responsibility, org., instr., equip.) 10
of Process b. HES quality assurance (occup. safety, inspections) 15
Quality c. HES development programme/measures - 20

d. production quality control (own and subcontractors') 20

e. quality contro! of handover and utilization of feedback 10
Sum 140 f, quality control of procurements (requitements, acceptance 15

g. quality control of time-use and economy 25

h. environmental friendliness, societal responsibility/requirements | 25
6. 6 Site result 180
Quality and a. health, environment and safety (incl. absences) 25
Operational b. detail drawings, operating instructions 20
Results c. product (building, dwelling), quality, documentation 40

d. processes, achieved improvements 20

e. time and economy 20
Sum 180 f. goal/result of organization (economic and other} 20

g. environmental and societal impact 20

h. feedback, plan for utilizing feedback 15
7. 7 Customer satisfaction (internal and external) 300
Customer a. awareness of customer's (user's) demands and expectations 50
Focus and b. permanent improvements in quality received by customer 25
Satisfaction c. customer feedback during work/handover 50

d. processing of notices of defects and repairs 25

e. attainment of customer satisfaction (methods, results) 75
Sum 300 f. comparison with customer satisfaction in other projects 25

g. feedback from authoritics 50
Total 1000 Total,1-7 1000
Self-assessment classes:
1: 0% No specific mode of operation or method has been selected.
2:25% Maode of operation exists, but is not fully systematic and only in limited use.
3: 50% Systematic mode of operation exists and is widely used.
4:75% Wide-spread modes of operation have yielded good results in many areas
5: 100% First rate results have been received as a result of modes of operation that have spread company-wide.










