TITLE: COMPARISON OF CULTURES IN THE CONSTRUCTION AND MANUFACTURING

INDUSTRIES

AUTHORS: M ] Riley, Member ICE'

D ,séggv Brown®

Abstract

This paper investigates and compares the culture found in the construction industry (as rcpresented by the
construction prdjcct site), with manufacturing. The results were obtained by use of questionnaires and
intensive interviews with individual members of staff using a UK government sponsored questionnaire. A
vertical section of each company was sampled such that equivalent organisational levels could be directly
compared. The 7fesults'from the manufacturing industries provide a bench mark for use by others. The main
findings are Lhﬁt_ the culture exisung in construction has significant differences to that found within the
manufacturing industries. It will not be possible to transfer management tools from one industrial sector to
the other without substantial redesign. The culture within a project, project culture, is different to the

company culture found within individual companies.
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INTRODUCTION

There is a worldwide drive to improve efficiency and reduce construction costs. Table | shows
performance improvement targets that have been set for the UK and the USA, many other countries
have likewise set their own Lérgets. These targets are in line with the general thrust of the Latham
Report, chaired by Sir Michael Latham MP in 1994 and the following Egan Report, chaired by Sir John
Egan. chairman of British Airports Authority: these were UK Government sponsored “big picture”
investigations into the efficiency of the UK construction industry. The targets set were demanding but
achievable as reported by Brown & Riley (1998). However the targets set will not be achieved by simply
torcing contractors to reduce prices even lower than they are at present, with their existing tight profit
margins. The only way to achieve targets of this magnitude is to achieve a step change in project
delivery. By step change we mean that the whole process used to deliver a project to the client
undergoes a complete and significant change. Such a step change will not be possible without a major
change in culture within the companies involved in the project and as the Royal Academy of

Engineering states. "It is clear that the challenge of changing the culture in the construction industry

........ 1s dauntng”.

It is important for all companies to create, nurture and manage a culture that is appropriate to their
ambitions and business environment and construction companies have two aspects to consider. The first
aspect is the culture exhibited within the company, as an independent organisation and referred to as
company culture. The second aspect 1s the cuiture exhibited by the company acting in its role as part of
the construction project and referred to as project culture. Management tools relying on company culture
include business process re-engineering and total quality management. Management tools relying on
project culture include supply chain management, intertace management, just in ime management and

procurcment strategics.

An mmportant task for any construction project manager is (0 ensurc that the optimum project culture is
developed. However before this can be achieved a clear understanding ol one’s own company culture

must be achicved
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A difference in culture between the construction and manufacturing industries might be expected since there
are significant differences in their business environment. These differences include the geographically
distributed nature of construction. the dynamic nature of site management. the highly mobile and itinerant
work force, a more difficult training scenario, lower levels of technology and the large number of
companies and organisations that have to work together in the project. Perhaps the most significant
difference is the ime scale involved: a construction project has a fixed duraton lasting, on average, two

vears whereas manufacturing provides a long term stable environment.

The traditional UK construction industry is also typified by conflict and an adversarial attitude between all
the parties to the project and this is less common in manufacturing. These problems and proposed solutions

are discussed in the author’s *“Working Together — Tools for an integrated construction supply chain’.

LESSONS FROM THE MANUFACTURING INDUSTRY .

In order to achieve the improvements targets set in Table 1 the construction industry is urged to usc the
good engineering management tools developed by the manufacturing industry. For cxample, the Royal

Academy of Engineering states:

The Construction Industry would benefir significantly from the studv and adoption of
best practices from manufacturing and other industries. Elements are identified in this
statement which could lead to early advantage: they include better supply chain

management and considerable improvements in culture and organisation.

However. manufacturing practices can only be transterred 1o construction if there is no significant
difference in culture between the two sectors. A large difference in culture is likely to make this transter
difficult. An understanding of any differences will allow the redesign of manufacturing practices before

their transter to construcuon. Any major differences might, indeed, prevent the transier of such practices.
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The key objective of this paper 1s to identify the culturc that exists in both manuracturing and construction

in order to assess the viability of transfering “best practice” cngineering management tools [rom

manutacturing to constructior.

CULTURE - A BACKGROUND

Culture is used to describe the collection of “solt” management and behavioral variables that form the
psyche of the business organisation. In order to manage and influence culture it is necessary to irst
define and then develop a conceptual model of what culture is; however it is typical of many soft issues
that there does not exist a single accepted definition or model of culture. This is illustrated by the fact
that Kroeber and Kluckholn (1952) identified 164 definitions of culture and that, almost four decades
later Ott (1989) still found that no clear definidon had been developed. finding seventy three words or
phrases used to define culture trom ftifty eight publications. With this difficulty of definition it is

essential 1o know something of the history of culture in order to understand and manage it.

Bowers (1969) highlighted five variables that composed culture and highlighted communication as
being the most significant. Harrison (1972) proposed a model consisting of four basic variables.
Lundberg (1990) suggested six basic ingredients as representing cuiture. Maloney (1985, 1991) defined
culture as “the set of assumptions shared by members of the organisation about the desired and appropriate
behaviours. including how these assumptions are reinforced and how they are communicated to members,
old and new " and suggested that the business environment has perhaps the largest influence on culture.
This would mean that a company working in a high technology area should place greater importance on

research, new product and process development and innovative problem solving.

Drennan (1992) defined culture as meaning “how things arc done around here™ but again this simplc
phrasc hides the fact that culture is built up from many lactors and is influenced by a range of variables
that change over time. Culture develops through the normal and traditional methods by which things arc
done. The acceptable standards are established and become the norm. It is rooted in history, collectively

held and sufficiently complex to resist attempts at dircct manipulation. Drennan suggests that it is the
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company s internal environment that has the most intluence on employee attitude and not the externai

environment such as rising unemployment or global competiion.

It is important to understand that there is no ideal organisational culture that is able to guarantee success for
the company because every company is unique (Gorman, 1989). The appropriate culture for an organisation
depends on many factors, including the age of the organisation, market, geographical location, history and
even the preferences of the chief executive and top management. The temptation for any particular company
10 simply implern_ent management approaches from other successful companies in order to change attitudes

to culture but this is naive and dangerous and quite likely to create negative results (Brown and Riley 1999).

An overall view of culture is provided by National Economic Development Office (NEDO) who defined

culture as the amalgam of aspirations. attitudes and values shared by the employees. Although there is

no single best c-ulture for use by all companies, NEDO found that regardless of company size and although

all the culrures were different. they all shared a similar philosophy and similar characteristics. The cultures

of all successful companies were found to have the following characteristics (NEDO):

e [uis strong and identifiable.

o [s embodied in a clear mission statement which encourages commitment and co-operation across
functions.

e Encourages Lh-c acceptance of change and new ideas - especially from outside and hence avoids the
problem of “not invented here™.

¢ Engenders continuous striving tor improvement and positively discourages complacency.

» Dictates that customer considerations pervade all activities.

e Ensures that targets are set through consultation with those responsible for their achievement.

e Links rewards to company performance and personal achievement.

» (Generates enthusiasm and dedication.

The NEDO model of culture has been used Lo cnabic the dilferent cultures within cach of the three

companics 1o be compared. The NEDO model ol culture has also been used as the basis for a detailed

questionnaire 1o help companices asses their own culture and this questionnaire. described later, has been

used tor this research.
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RESEARCH METHOD

1. Two manufacturing companies were selected to represent the manufacturing industry. Their results are
used as benchmarks for similar obscrvations of the culture within a construction company. One
manufacturing company was an automobile manufacturer and the second was the producer of a brand
name beverage. The construction company selected was a civil engineering contractor since the
“manufacturing” phase of a construction project is carried out on site it was felt that observing a
construction site would be more appropriate.

2. The culture within each of these three companies was investigated using an industry standard

questionnaire.

Interviews were also conducted following the return of the questionnaires in order to carry out a quality

Lo

control check on the their accuracy.

4. Each company was defined by observing employees within the same equivalent verrical section of the

companies organisational structure. This included the appropriate director, middle management and the

operators and unskilled workers.

5. The perceptions of culture observed in cach of the three companies’ vertical sections were compared.

6. The results across the three companies are determined, analysed and discussed.

DESCRIPTION OF THE THREE COMPANIES

The Construction Company

The construction company is the civil engineering contracting arm of a UK international construction group,
established over sixty vears 1go and having a turnover in cxcess ol £700million. It is responsible tor more
than half ol the group's turnover which has in cxcess of 800 cmployees. Other companies within the group

are responsible for housc building and mining operations.
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The company has a management philosophy which aims to maintain and reinforce the company's culture
and to guide and support the behaviour of all employees. Their culture emphasises the company’s belief
that the primary concern is customer satisfaction and the importance of employee development and

training to ensure high levels of quality and safety in all aspects of their work;.

The research was based on a major road contract in Southern England. The contract value was over £25
million and involved the construction of approximately 5 kilometres of new road plus side roads and
structures. The contract was let under the traditiqnal strategy using the Instituton of Civil Engineers
Conditions of Contract. 5th Edition and with a contract period of 140 weeks. The traditional strategy
involves design -by consulting engineers, selected list of contractors bidding on the fully detailed design
drawings and documents, lowest bid accepted and payment by re-measured bill of quantities. There were
30 full time statf controlling over 60 sub-contractors. The highest manager working full time on the
contract was thé site agent who reported to a contracts manager/regional director whose role was to co-
ordinate several sites and report to the managing director of the company. -The site agent had successful

record of managing similar highway projects.

The Production Manufacturing Company

The production manufacturing company selected was an automobile manufacturing plant that is part of a

global group. The group has been responsible for original and fundamental work in improving production

manutacturing methods.

The plant manufactures a single vehicle type. The group has another manufacturing plant in Europe
producing the same vehicle type. Thus, the plant observed had direct competition Irom both within the
group and from other manufacturers world-wide. Components were sourced (rom both inside and outside of

the UK. The UK division cmploys some 50,000 people and a turnover in excess of £600million.
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Management has been devolved to plant level but subject o the wider group decisions. The group has a

long established practice of developing its management by moving staff to different plants throughout

Europe and the world.

The Process Manufacturing Company

The parent group of the process manufacturing company was established over 200 years ago and produces.
in over 40 countries worldwide, a range of specialised beverages for human pleasure/delectation which are
sold in over 130 countries. It has built up a strong portfolio of brand names. The company observed is a
speciality UK division responsible for a particular brand of beverage. The UK division had a turnover in

excess of £300million and employs some 1500 people mainly on two sites.

The group has a stated commitment to become a world leader through a company environment based upon:
* an innovative approach to business and intelligent risk taking

e adistinctive competitive edge on quality and customer service in all areas of the business

e cmpowering employees to contribute tully to, and benefit from, the continuing success of the company

e a determination to set the standards for the industry

The company operates three eight hour shifts with each shift supported by shift fitters and shift clectricians

provided from a different division within the company.

(QQUESTIONNAIRE DESIGN
To make dircct comparisons one questionnaire was used by all three companics.

An cxisung industry standard questionnaire was used to ensure that results could be compared over time and
across different industries. This questionnaire was the "Innovation Management Tool Kit Questionnaires”
prepared by the UK government sponsored National Economic Development Office (NEDO). The NEDO

quesuonnaire asks employees at all levels their views on culture and these arc assessed against the NEDO
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responses to that question. The NEDO response is based on the their research into the culture associated

with successtul companies. The scores for all the questions are used to build up a picture of culture within

the company. This approach is somewhat prescriptive but has the advantage of being reproducible. The full

NEDO questionnaire is extensive and limited space precludes their inclusion here but copies of the

questionnaire can be obtained from NEDO and a copy appears in Riley (1998) which as available at the web

address attached to the references.

The NEDO questionnaire investigates ten key areas that were identified as defining the culture of a business

and are:

)

[¥¥]

Company values: measures the attitudes, aspirations and values of the company as shared by
cmplovees: measures the understanding for what the core business is and the uniqueness of the
companiés business from the emplovees point of view.

Employees: measures the selection, motivation, training and performance/rewards aspects.

Internal communications: measures the effectiveness and style of company internal communications

- Structure: measures levels of responsibility, areas of activity and their inter-dependencies within the

organisational structure of the company.

Customers: measures customer relations and how, and at what level, this is monitored.

Finance: measures the responsibility and control that employees have over both internal and external
financial aspects and the relationship with investors.

Suppliers: measures the input of new ideas and management processes [rom suppliers and the supply
chain.

Competitors: measure the understanding that cach level in the organisation has regarding competitors
since it 1s essential that they are known and managed.

Technology: measures emplovees understanding of lechnology support and management.

New Products and processes: measures the generation ol new ideas and products and how cmplovees

contribute,

PAPER: COMPARISON OF ClULT U RE VeI 10M 2.ttt e e e e e e e Page v



The score for each of these areas is expressed as a percentage of the actual score against the NEDO score

and this is used as the measure of that aspect of culture.

DESIGN OF VERTICAL SECTION THROUGH THE ORGANISATIONAL STRUCTURE

The design of the “vertical section” through the company organisational structure is critical if a true
comparison in the variation of culture between the companies is to be achieved. It is important to comparc
the culture between equivalent occupational levels. The occupational levels are defined from Level I
(director level) to Level VII (unskilled labourer level) with the various supervisory and management levels

located within this scale by using the following five measures, based on a work profiling approach:

1. The number of reportng steps to the head of the UK organisation; defined as a number 0, 1, 2, 3 etc.

The financial impact of their pertormance are defined and scored as 1 (extreme), 2 (very substantial), 3

[§%]

(substantial), 4 (large), 5 (moderate), 6 {(small), 7 (none).

Their responsibility for resources are defined and scored as 1 {overall), 2 (very substantial), 3

(FF]

(substantial). 4 (large), 5 (moderate), 5 (small), 6 (none).

4. Their responsibility for personnel are defined and scored as 1 (overall), 2 (very substanrial), 3

(substantial), 4 (large), S (moderate), 6 (small), 7 (none).

n

The time span for job errors to take effect are defined and scored as 1 (annually), 2 (monthly), 3

(weekly), 4 (daily), 5 (immediate).

A senior member within each company was asked to assess the criteria of their cmployees within the
vertical slice. By building up the score for each employee they can be placed within the appropriate level
and the company s cross section defined and directly compared regardless of industrial sector. The results of
this protiling are shown in Table 2.

The number of questionnaire respondents related to the occupational levels is as follows.

Construction Company: all site staff and at least three staff [rom cach of the sixty sub-contractors

responded. At level one, one response: at level two, one responsc, at level three, three responses; at level
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four, nine responses; at level five 25 responses; at level six and seven, over 120 responses from sub-

contractors.
Production Manufacturing Company: all statf from one shift responded. At level one, one response: at
level two, one response, at level three, three responses: at levei four, no staff at this level; at level five seven
responses; at level six and seven. over 100 responses.

Process Manufacturing Company: all staff from all the shifts responded. At each shift there is at level one,

one response; at level two, one response, at level three, one responses; at level four, one response: at level

five three responses; at level six and seven, over 30 responses.

RESULTS OF THE SLRVEY

Table 3 presents the overall results of the NEDO questionnaire for each occupational level within each of
the companies and for each of the ten NEDO culture areas. The combined results of the process and

production manufacturing companies are used as bench marks for the generic manufacturing industries and

referred to in this paper as manufacturing.

Table 4 shows the analysis of the variance of the scores of Table 3 with companies analysed in pairs and the
F and P values calculated. Areas of significant differences between companies are highlighted in the table
with a star adjacent its P value. The F test calculates the variance ratio, F, that allows a judgement to be
made as to whether the sample variances of two sets of data belong to the same sample: in other words it
helps to assess whether the different companies responses to the NEDO questionnaire arc the same or
different and hence whether they have the same culture or not. The P value or p level of the test indicates

the significant level at which the F test hypothesis would have to be rejected.

Figures 1. 2. and 3 show the mean score for cach culture arca related to the occupational Levels I to VII [or

cach company.

DISCUSSION OF RESULTS
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Cultural Profile for the Construction Company

The construction company scores are shown in Table 3 and Figure 1. There appears to be a greater
variability in the quality of perceptions of culture than those for the manufa‘cmring companies. The scores
tor cach occupational level shown in Figure 1 illustrate that the scores crossing over and do not have u
common trend: this demonstrates poor shared perceptions between occupational levels. The view that trade
workers should not be expected to understand or worry about these business aspects is clearly no longer
relevant. This view is based on the lack of communication on business aspects between different levels that
should be known across all emplovees. It is particularly important that all levels understand the importance
of customers-. Thc increased use of sub-contractors makes the situation more difficult for construction since
the higher levels are likely to be employees of the main or prime contractor whereas the lower levels are
likely to be employees of sub-contractors rather than the main contractors. This makes the project
manager s role of managing the culture of the whole project very difficult, but it is important to be aware of

the differences in culture. aspirations and objectives of the sub-contractors.

Cultural Profile for the Producrion Manufacturing Company

The production manutacturing company scores are shown in Table 3 and Figure 2. The culture scores of
cach occupatonal level tend to move together. Few of the lines representing the different occupational
levels cross demonstrating shared perceptions between occupatonal levels. The higher levels of

management have a greater awareness of competitors. suppliers and. to a lesser degree, finance.

Cultural Profile for the Process Manufacturing Company

The process manufacturing company scores are shown in Table 3 and Figure 3. The culture scores of
each occupational level tend to move together. Few occupational level lines cross showing shared
pereepuons between occupational Ievels. The higher levels of management have a greater awareness of
competitors, suppliers. competitors and. to a lesser. degree tinance. Generally, most employees understood
that they were part of a worldwide business with strong interdependencics but were proud of and loval to

their own company.
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Comparison Between Industries

The comparison of the cuiture scores is shown in Table 4 and supported by Figures I, 2 and 3. The

following points arise from their inspection.

1. A comparison of the production manufacturing company and the process manufacturing company results
show no statistically significant difference in their results, and justifies the amalgamation of the two scts of
results into one combined set representing the whole manufacturing sector and referred to as manufacturing.

This shoes that management tools developed for the manufacturing industries can rely on the culture bemng

similar across the sector.

2. A comparison between the construction company and the process manufacturing company found four of

the ten NEDO areas to be significantly different:

o (Culture: The culture was more clearly defined in the process company and contained more

nnovative values

e Communications: The construction company had significantly better communications than the

manufacturing companies

e Technology: The process company was more technically innovative than the construction

company
e New Products and Processes: The process company showed greater awareness of the

possibilities and potentials.

3. A comparison between the construction company and the production manufacturing company found five
of the ten NEDO arcas to be signiticantly different. These were the four found in the above section together

with the structural area.

Comparison between Occupational Levels
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The scores of cach occupational level. from Figures 1.2, and 3 can be compared based on the NEDO areas.

Culture: The culture of both manufacturing companics was significantly more clearly defined than
construction. All their staff were conscious of their company's strategies and felt strong team spirit in
spite of the difficult economic situation. However many of the personnel on the construction site knew
nothing of the companies management philosophy; this might be anticipated since some 60% of
personnel on site were sub-contract staff. However, senior engineering staff on site did state that they

tried to use the same sub-contractors on all jobs if possible and if this is the case the score achieved is

disappointing.

Emplovees: The construction company scored lower than both manufacturing companies although the
variances signiticant showed no statistical difference. I—Iowevgr, individual responses did show
significant differences in some kev areas. particularly in the way that employees regarded the reward
system. As an example, the question “'I receive a bonus based on the companies performance” received a

positive response from 3% of production engineering, 15% of construction and 91% of the process

manufacturer.

Internal Communications: Many of the hourly paid statf at the production manufacturing company felt
that they did not have sufficient opportunity to state their opinion and this led to a feeling that many of

their concerns were not being addressed and created an unsatisfactory situation. The situation in

construction is significantly better.

Structure: Both manufacturing companies had a flatter organisational structure than that existing in
construction and the structure on a major construction site is not obvious, particularly 1o sub-contractors

new Lo the site. This is an area to note for construction companics.

Customers: All three companies scored similar protiles. The construction company had an erratic set of
resulls probably due to the large number ot sub-contractors, Some sub-contractors often have no clear

idca of who the real client 1s and cven Iess knowledge of the client’s attitudes and aims {or the project.
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o Finance: There were no significant differences between companies with all scores being low.

» Suppliers: There were no significant differences between companies with all scores being low. The
slightly higher scores for construction probably reflect the situation on site with greater interaction with

suppliers. They also expected greater support {rom their suppliers in terms of new product information

and quality control.

o Competitors: The attitude of all three companies is highly competitive. It is interesting to note the
heightened understanding and attitude at the lower levels in construction. This is probably the response

from sub-contractors who are usually appointed on a lowest cost basis.

o Technology: There are similar results for manutacturing and lower results for construction.

e New products and processes: There are similar results for manufacturing and lower results for

construction.

SUMMARY AND CONCLUSIONS

Each of the companics chosen were considered as “blue chip™ representatives of their respective industries.
Each has its cstablished management system to support continuous improvement: none had recently carried
out any significant change program. As such it is [elt that they could be considered good representatives of

their respective industries and therefore the results are believed to be typical and acceptable.

There were signiticant differences betwceen the construction and manufacturing companics in 4, perhaps 3,
cultural characteristics (40%-50%) in the cultural profile. This infers that the transter of management ideas
and methods directly [rom manufacturing to construction is not likely to be successtul unless considerable

ctfort is taken to modify these management tools or the culture in the construction industry. Modification of

existing manufacturing management tools will require a change in vocabulary and context.
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The organisational structure on a construction site inciudes a large percentage of subcontract staff. For this

reason the main contractor will have to rely on a larger and deeper company hierarchy to reinforce company

culture, corporate memory and management.

A typical construction company appears to have two cultural situations; the corporate or “‘head office” bascd
culture and a distinctive, separate, project culture associated with each unique construction project. Each
sub-contractor on site will have it’s own unique culture which will be different to the prime contractors
culture. These cultures have to be brought together to create a single unifying project culture to improve
working relationships. Management tools have to be developed to achieve this; for example one way of
achieving this is by implemendng an “induction” process to help the integration of new sub-contractors into

the project’s culnire when they arrive on site.
In comparison. the manutacturing industry appears to have only a corporate or company based culture.

The majority of respondents were very interested in the research programme and were appreciative of the
interest being shown in their views about their company. This highlights the importance of communication
between all levels. Communication helps employees feel they contribute and are empowered. This will lead

to increased efficiency and reduced costs.

Although there were differences. the culture profiles of the two manufacturing companies did, essentially,
agree with cach other. This gives confidence that these culture profiles are reasonably typical of the

manufacturing industry as a whole and can be used as a bench mark for other companies and industries.

The results from the construction company profile indicate that the shared values are quite different

compared with the manulacturing companics.

[n construction the solt issues and the benelicial elfect ol managing the soft issues are icss understood.
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Many of the hourly paid staff at the production manufacturing company telt that they did not have sufficient
opportunity to state their opinion and this led to a feeling that many of their concerns were not being
addressed. this was not felt by management to reflect realitv. Management stated that staff are the most
important asset and has set up systems such as a “‘suggestions box~ (with reward system) and company
newspapers etc 1o ensure good communication. It appears that company newspapers are viewed as one way
from management and that suggestions boxes are not a seen as an effective communication to management.
It is likely that the hourly paid emplovees are referring 1o daily, work related communication rather than

management's more strategically based “big picture” communication when they talk about communication.

The results show the construction industry being less innovative than the manufacturing industry. This may
not be a true reflection of reality since the nature of a construction site is one of continually producing new
solutions to a unique site production situations. This sort of innovative thinking may be taken for granted by

site staff and nort thought of as being anything special and hence not scored as such. The role of innovation

needs further research.

From the scores it appears that the culture or the cultural profile of an organisation evolves in part (if not
mostly) as a consequence of productivity improvements accomplished rather than changed to accept
productivity improvements. This may imply that management strategies are possible that may facilitate

more rapid productivity improvements by consciously attempting to simultancously “shape” the cultural

profile.

This research has highlighted some of the areas of dissatisfaction and also areas of potential benefit by
managing culture. A greater understanding and appreciation of cultural issues should be encouraged in the

construction industry to achieve increased benefit and value for the client.

There is a problem on construction sites of developing an integrated project culture duc to the use of large
numbers of sub-contractors. Fortunately the increased communication that takes place. as of necessity, with

sub-contractors helps to co-ordinate cultural interactions. This increased communication follows from the
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use of contractual documents and the formal planning and management required to control sub-contractors

in this relationship.

The need to manage the rather random nature of sub-contractor culture has been sub consciously known by
project management staff in that the same sub-contractors are used on several projects if at all possible. The
improved relationships that are being created naturally leads to the increased use of supply chain

management and an increased use of partnering ways of working.
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UK Govermment

Performance Metric USA Government JEPSRC

Target Rank
Total Project Deliverv Time Reduce by 50% First Reduce by25%
Lifetime Cost (Operation Reduce by 50% Second
Maintenance Energy)
Productvity and Comfort Levels | Increase by 50% Fifth = Improve by 20%
of Occupants
Occupant Health and Safety Reduce by 50 Sixth
Costs
Waste and Pollution Costs Reduce by 50% Fifth =
Durability and Flexibility in Use § Increase by 50% Third
Over Lifetime
Construction Worker Health and | Reduce by 50% Fourth
Safety Costs
Costs Reduce by 30%
Construction Quality Zero Defects

Table 1. Construction Sector Performance Improvement Targets for the USA and UK

Blank spaces indicate no target for that metric
USA source: Wright Rosenfield Fowell, UK source: Engineering and Physical Science Research Council’s

Innovative Manufacturing Initiative Program
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