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ABSTRACT
Purpose:
Lean construction, if adopted could prove to be highly rewarding to
Ghanaian construction organizations, resulting in the reduction of
waste and improvement in productivity. This paper presents results of a
study to assess the perceptions of Ghanaian construction practitioners
of the lean construction philosophy and to identify the level of
knowledge in the construction industry.
Design/Methodology/Approach: A structured questionnaire survey
was conducted on technical managers of construction organizations
and consultants to assess their perceptions of the lean construction
philosophy, identify the level of knowledge in the Ghanaian construction
industry and measures to bridge the knowledge gap. Data obtained
from the study were ranked according to their mean scores.
Findings: There is the existence of a good level of awareness, but a
low level of familiarity and application of lean construction among
practitioners in the Ghanaian construction industry. Majority are
considering application of lean concepts in future. Lean principles are
considered transferable to construction in Ghana and construction
practitioners suggest that to deal with the knowledge gap, firms should
change organizational culture that does not promote lean construction
and the construction industry should organize workshops and
conferences to increase the level of awareness and bridge the
knowledge gap on lean construction in Ghana.
Research Limitations/Implications: The study should have covered
all categories of contractors but due to lack of reliable information on
small scale construction organizations, only large firms in the highest
financial classes were covered.
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Practical Implication: The findings from the study enable the
Ghanaian construction industry to organize training workshops and
conferences for key players in the industry to increase their level of
awareness and to bridge the knowledge gap on lean construction.
Originality/Value: The findings of the study are of value to
construction organizations seeking to improve productivity and work
quality through the adoption of the lean construction approach.
Keywords: Lean construction,
construction industry, Ghana
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1. INTRODUCTION
According to Forbes and Ahmed (2004), manufacturing industries have
greatly improved their competitiveness through the use of lean methods
such as Supply Chain Management and Just-In-Time techniques. However,
the majority of construction works is still based on antiquated techniques,
especially in developing nations. Among the well known chronic problems
in construction are low productivity, insufficient quality, poor co-ordination,
high costs resulting from materials wastage etc. (Alinaitwe, 2009; Kpamma,
2009). Research has pointed to a significantly high level of wasted
resources in the construction industry - both human and material; up to
30% of construction costs are due to inefficiencies, mistakes, delays and
poor communications (Begum et al., 2006; Forbes and Ahmed, 2004; Polat
and Ballard, 2004). In developing countries where a significant percentage
of materials and equipment are imported, these problems can be especially
costly (Forbes and Ahmed, 2004). Lean concepts have been applied in the
construction industries of Australia, Brazil, Denmark, Ecuador, Finland,
Peru, Singapore, UK, USA and Venezuela (Abdullah et al.,2009; Johansen
and Walter, 2007; Ballard and Howell, 2004). The surveys conducted by
Johansen et al. (2002) and Common et al. (2000) in the Netherlands and
the UK respectively, strongly suggest that the construction industry has
generally been slow in taking up lean concepts (Johansen and Walter,
2007). Conventional construction has been criticized for being preoccupied with managing only tasks, and flows are neglected. This is seen
as the main reason why construction is characterized by a high share of
non value-adding activities (Dulaimi and Tanamas, 2001). A case study in
the USA showed the following remarkable benefits of implementing Lean
Construction (Dulaimi and Tanamas, 2001):
•
•
•
•
•

Office construction times reduced by 25% within 18 months;
Schematic design reduced from 11 weeks to 2 weeks;
Turnover increased between 15% to 20% (Pacific Contracting);
Satisfied clients eager to place repeat orders;
Overall project cost reduced.

Proceedings 6th Built Environment Conference
Perspectives for the implementation of Lean Construction
in the Ghanaian Construction Industry

31 July-2 August 2011
JHB, South Africa
ISBN: 978-0-86970-713-5

39

The significant benefits of low waste generation and high productivity from
lean construction (LC) reported in the literature (Mossman, 2009; Lehman
and Reiser, 2004) could also be gained by Ghanaian construction
organizations if the concept is adopted. There are, however, a number of
factors that affect the construction industry in Ghana. The industry
experiences problems of increased cost of production, delays in delivering
construction products and services, incidence of waste associated with
production, poor design quality, personnel issues and financial problem
such as cancellation of advance mobilization, cumbersome payment
process, limited access to credit and lack of adequate equipment holdings
(Laryea and Mensah, 2010). The application of the LC concept in the
Ghanaian construction industry is still considered a new approach, hence
the objective of this study, which is to assess the perceptions of Ghanaian
construction practitioners of the lean construction philosophy, identify the
level of knowledge in the construction industry and measures to bridge the
knowledge gap.
The concepts of lean construction
Lean Production (LP) was developed in the 1950s to eliminating waste
(Kempton, 2006; Lehman and Reiser. 2004; Dulaimi and Tanamas, 2001).
Seven wastes in mass production systems were identified as
overproduction, waiting time, transportation, processing itself, having
unnecessary stock on hand, using unnecessary motion and producing
defective goods (Forbes and Ahmed, 2004). The term “lean” was coined by
a research team working on international auto production to contrast it with
craft and mass forms of production (Kempton, 2006). The original thinking
was to develop a delivery process that met customersʼ needs with very little
inventory, and failure to meet customersʼ needs was considered as waste.
Working without inventory meant that the production line had to speed up,
and each person involved in that process had to improve his skills in order
to accomplish the production targets (Forbes and Ahmed, 2004). The core
principle behind LP is to ensure the flow of value creating work steps while
eliminating non-value steps (i.e. waste) by focusing on fast cycle times.
When waste is removed from the production process, cycle times drop until
physical limits are reached. In Japanese the primary goal of LP is “Muda”,
that is, to avoid waste of time, money, materials, equipment, etc. (Kempton,
2006). Waste in construction and manufacturing arises from the same
activity-centered thinking. Waste in construction and manufacturing arises
from the same activity-centered thinking. There is the need to maintain
pressure on every activity to ensure continuous improvement through the
reduction of cost and duration of each activity (Kempton, 2006).
Lean theory and principles taken together provide the foundation for a
new form of project management (Dulaimi and Tanamas, 2001). From roots
in production management, LC is a way to design production systems to
minimize waste of materials, time and effort in order to generate the
maximum possible amount of value (Koskela and Howell, 2002). It is also a
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holistic design and delivery philosophy with an overarching aim of
maximizing value to all stakeholders through systematic, synergistic and
continuous improvements in the contractual arrangements, product design
and method of selection, the supply chain and the workflow reliability of site
operations (Abdelhamid, 2004). LC has produced significant improvements
particularly on complex, uncertain and quick projects. According to Dulaimi
and Tanamas (2001), managing construction under LC is different from
typical contemporary practice because it:
• Has a clear set of objectives for the delivery process;
• Is aimed at maximizing performance for the customer at the
project level;
• Designs concurrently product and process;
• Applies production control throughout the life of the project.
The principles of lean construction
“Lean” is essentially about getting the right things to the right place at the
right time, in the right quantity whilst minimizing waste and being open and
responsive to change (Kempton, 2006). Lean production has an underlying
philosophy that, by eliminating waste, quality can be improved, and
production times and costs reduced (Kempton, 2006). In order to reduce
waste, a set of key manufacturing principles should be employed (Table
23.1).
Table 23.1 Key manufacturing principles employed to reduce waste
Lean Principle
Perfect first- time
quality
Waste minimization
Continuous
improvement
Pull processing
Flexibility
Relationships

Explanation
Achieve zero defects, revealing and solving
problems at the source
Eliminating all non-value-adding activities and
maximizing the use of resources
Reduction of costs, increase quality and
productivity
Products pulled from the consumer end, i.e. not
pushed from the production end
The production of different mixes and/ or greater
diversity of products, without compromising
efficiency
Building and maintaining long-term relationships
with suppliers

Source: (Kempton, 2006)

2. RESEARCH DESIGN AND METHODOLOGY
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A thorough review of literature was undertaken to extract available lean
principles, benefits and possible measures to bridge the knowledge gaps
on the concept of LC. The benefits and possible measures to bridge the
knowledge gap gathered from literature had been successfully and
sufficiently studies in similar research in other countries (Bashir et al, 2010;
Kpamma, 2009; Jin, 2008; Johansen, 2007; Kempton, 2006; Salem et al.,
2006). A structured questionnaire survey which targeted chief executives of
construction organizations and consulting firms was used in the study. Both
closed and open-ended questions were administered to contractors and
consultants. The questionnaire was divided into three sections. The first
part sought information about the companiesʼ profiles, areas of operations
and level of experience of respondents. The second part of the
questionnaire sought to assess respondentsʼ familiarity with the lean
principles. The third part dealt with the benefits of lean construction and
measures to bridge the knowledge gaps on lean construction.
Building construction organizations operating within Ghana register
with the Ministry of Water Resource, Works and Housing (MWRWH) in four
categories: class D, K, E and G, based on the nature of work the
organizations engage in - building, civil engineering, electrical and plumbing
works respectively. There are four financial sub-classifications within these
categories - Class 1, 2, 3 and 4 - which set the limitations for companies in
respect of their asset, plant and labor holdings, and the nature and size of
the projects they can undertake. Class 1 has the highest resource base,
decreasing through classes 2 and 3, to class 4 having the least resource
base (MWRWH, 2011). Chief executives of D1 and D2 building
construction organization who are registered with the (MWRWH) were
involved in the study. The choice of D1/D2 firms was due to lack of reliable
information on small scale construction organizations and also based on
the assumption that large and well-established firms have good
organizational set up and are more capable of undertaking lean production
efforts. The MWRWH (2011) records indicate that there are 519 D1 and D2
building contractors in the Ashanti and Greater Accra Regions of Ghana.
The survey also targeted consultants from quantity surveying and
architectural firms fully registered with the Ghana Institution of Surveyors
(GhIS) and the Architects Registration Council of Ghana (ARCG)
respectively. The ARCG (2010) had 114 fully registered architectural firms,
whilst the GhIS (2010) had 60 fully registered quantity surveying firms in
Kumasi and Accra.
A sample size of 226 site managers of D1/D2 of construction
organizations was determined using the following formula recommended
for such studies by Israel (1992).
n=
where n is the sample size, N is the population size and e is the desired
level of precision (±5%).
A simple random sampling approach was used to select the 226 D1 and D2
firms. Each questionnaire was administered through a face-to-face session
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which ensured that 188 questionnaires out of the 226 were returned
complete and used in the analysis, representing a response rate of 83%. All
the 114 architectural firms (ARCG, 2010) and 60 quantity surveying firms
(GhIS, 2010) fully registered with their professional institutions were
covered in the study. Out of the 174 questionnaires sent to the consultants,
124 were completed, representing a response rate of 71%.
A quantitative approach to data analysis was employed. Statistical
Package for Social Scientists version 16 (SPSS V16) was used to analyze
the data. Concerning the principles of lean construction, the respondents
were asked to indicate their level of agreement to the application of the
principles on a five- point Likert scale (from 1= ʻhighly disagreeʼ to 5 =
ʻhighly agreeʼ). For the achievability of customer values, respondents were
asked to rank from 1 = ʻhighly unachievableʼ to 5= ʻhighly achievableʼ. For
the benefits of lean construction, the respondents were asked to rank from
1 = ʻhighly unbeneficialʼ to 5 ʻhighly beneficialʼ and for measures to bridge
the knowledge gap, respondents were asked to rank from 1 ʻhighly
unimportantʼ to 5 ʻhighly importantʼ. The factors were ranked according to
their mean scores.

3. RESULTS AND DISCUSSIONS
Company profile
The average years of experience of the firms surveyed in the construction
market are between 10 and 20 years. This implies that all the firms have
significant experience in the building industry. With regards to the average
number of permanent and temporary employees, none of the firms
contacted was willing to disclose. The main reason given was that it is
confidential. The respondents, however, indicated that they had enough
employees and could recruit additional employees when necessary.
Architects constituted 58% and quantity surveyors constituted 42% of
the consultant. For the contractors, project managers constituted 68% and
site engineers constituted 32%. Forty percent of the contractor-respondents
and 50% of the consultant-respondents had bachelorsʼ degree, and 36% of
the contractors and 34% of consultants had Higher National Diploma (HND)
certificates. The study further showed that 15% of consultants and 8% of
the contractors had Masterʼs degree. Nine percent of the contractors and
1% of the consultants had doctorate degree. The results also showed that
majority of the firms (58% of contractors and 60% of consultants) had both
public and private sector clients. Seven percent of contractors and 15% of
consultants had public sector clients and 35% of contractors and 25% of
consultants had private sector clients.
Familiarity with the concept of lean construction
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On the level of awareness of LC, 80% of the contractors and 66% of the
consultants indicated that they were either just aware of the lean principles
or had adopted them in their construction projects. Only 20% of the
contractors and 34% of the consultants were not aware of the lean
principles. For the 39% of the contractors and 32% of consultants just
aware of LC, they became aware through interaction with their colleagues
in other firms or heard about it in school, but they have not gone beyond
thinking of introducing it. For 41% of the contractors and 34% of
consultants with experience on lean construction, the study showed that
only few lean principles such as ʻjust in timeʼ and ʻuse of prefabricated
componentsʼ had actually been adopted in their construction projects. The
39% of the contractors and 32% of consultants just aware of Lean
construction admitted that although lean principles are not applied in their
activities, they are considering its application in the future. This result gives
hope about future implementation of lean principles in the Ghanaian
construction industry. The results indicate a good level of awareness, but a
low level of familiarity and application of lean concepts in the Ghanaian
construction industry.
The above results compare with findings from the literature regarding
the initial level of familiarity and application of lean concepts in the UK, the
Netherlands and in Germany. In the UK survey, Common et al (2000)
found a distinct lack of understanding and application of the fundamental
techniques required for a lean culture to exist. In the case of the
Netherlands, Johansen et al. (2000) concluded that the lean concept
appeared to be largely unknown although some issues associated with it
had some low penetration in the industry.
Application of lean principles to project execution
Respondents were asked to indicate which of the basic principles of lean
construction they agreed or disagreed with and which they think should be
considered when carrying out projects.
The results (Tables 2 and 3) show that mean scores of all the 10
principles evaluated are greater than 2.5 for both the consultants and the
contractors. This indicates that the respondents agree with all the ten basic
principles of lean construction, and that the principles should be considered
during project execution. The results further show that the respondents
consider ʻestablishing continuous improvementʼ, ʻdelivering what the client
wantsʼ, ʻconstantly seeking better ways to do thingsʼ and ʻminimizing wasteʼ
as the first four important lean principles to be considered in project
execution. Other important principles include ʻbuilding and maintaining long
term relationships with suppliersʼ and ʻavoiding defects in the works doneʼ.
The above results agree well with the literature which lists basic
principles of lean construction to include ʻdelivering what the client wantsʼ,
ʻestablishing continuous improvementʼ, and ʻdoing the right things the first
timeʼ (Kempton, 2006; Mathew Hunter Associates, 2005; Salem and
Zimmer, 2005; Dulaimi and Tanamas, 2001).
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Table 23.2 Principles applied in carrying out projects – opinions of
consultants
PRINCIPLE

MEAN

STANDARD
DEVIATION

RANKING

SCORE
Establishing
continuous
4.46
0.703
1
improvement
Delivering what the client wants
4.44
0.615
2
Constantly seeking better ways
4.35
0.735
3
to do things
Waste minimization
4.25
0.717
4
Building and maintaining long
term relationships with suppliers
4.21
0.768
5
Avoiding defects in the works
4.15
0.985
6
done
Doing the right things at the first
4.14
0.679
7
time
Involving the whole project team
from the design right through to
4.10
1.039
8
construction
Increasing output value through
3.91
0.786
9
systematic
consideration
of
customer requirements
Increasing output flexibility
3.58
1.045
10
Table 23.3 Principles applied in carrying out projects – opinions of
contractors
PRINCIPLE
Establishing
continuous
improvement
Delivering what the client wants
Involving the whole project
team through the design to
construction
Waste minimization
Constantly seeking better ways
to do things
Avoiding defects in the works
done
Increasing output value through
systematic consideration of
customer requirements
Doing the right things at the first
time
Building and maintaining longterm
relationships
with
suppliers
Increasing output flexibility

MEAN
SCORE
4.16

STANDARD
DEVIATION
0.780

RANKING
1

4.07

1.000

2

4.05

0.885

3

3.92
3.90

0.889
1.067

4
5

3.89

1.044

6

3.88

0.779

7

3.71

1.072

8

3.68

1.273

9

3.57

1.029

10
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Transferability of lean principles to construction
On transferability of lean principles into the construction industry, all the
consultants and the contractors admitted that it would be possible to
transfer the principles of lean construction to the construction industry. This
positive indication should motivate the industry to intensify efforts towards
successful implementation of LC, as construction environment becomes
increasingly demanding, and processing of modern-day projects almost
certainly determined by increasing technological and financial pressure
(Johansen and Walter, 2007). Transferability of lean principles into the
construction industry can help to change current practices such as the
generation of excessive waste and sub-standard products.
Achievability of customer values
All the respondents were of the opinion that customer values are very
important and highly achievable in their firms. The respondentsʼ evaluation
of the level of achievability of various customer values is presented in
Tables 4 and 5.
Mean scores of the customer values evaluated are all greater than 2.5,
indicating that in the opinion of the respondents, they are all significantly
important and achievable within their firmsʼ activities. Whereas the
consultants consider ʻminimizing wasteʼ as the most important and
achievable customer value, the contractors consider ʻkeeping everything
simple right from design to constructionʼ. Other customer values such as
ʻperfect first timeʼ, ʻcontinuous improvementʼ and ʻincreasing output
flexibilityʼ are considered significantly important and achievable by both the
contractors and the consultants.

Table 23.4 Achievability of customer values – perception of contractors
VALUES
Keeping everything simple,
right from design to completion
Continuous
improvement;
reduction of costs, increase
quality and productivity
Minimizing waste; eliminating
all non-value adding activities
and maximizing the use of
resources
Increasing output flexibility
including the production of
different mixes and or greater
diversity of products, without
compromising efficiency
Perfect first time quality;

MEAN
SCORE

STANDARD
DEVIATION

RANKING

4.01

0.801

1

3.88

0.694

2

3.73

0.787

3

3.68

0.771

4
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achieving
zero
defects,
revealing and solving problems
at the source

3.67

0.659

5

Table 23.5. Achievability of customer values – perception of consultants
VALUES
Minimizing waste; eliminating
all non-value adding activities
and maximizing the use of
resources
Continuous
improvement;
reduction of costs, increase
quality and productivity
Perfect first time quality;
achieving
zero
defects,
revealing and solving problems
at the source
Keeping everything simple,
right from design to completion
Increasing output flexibility
including the production of
different mixes and or greater
diversity of products, without
compromising efficiency

MEAN
SCORE

STANDARD
DEVIATION

RANKING

4.10

0.663

1

3.95

0.656

2

3.80

0.802

3

3.79

0.898

4

3.68

0.945

5

Benefits of lean construction
The respondents were asked to evaluate nine benefits gathered from the
literature and confirmed through interviews. Mean scores and rankings of
the benefits are presented in Tables 6 and 7 for consultants and
contractors respectively.
The consultants perceived that the first three most important benefits
expected from the application of lean construction are ʻimprovement of
project delivery methodsʼ, ʻpromotion of continuous improvement in project
delivery methods through lessons learnedʼ and ʻdelivery of products or
services that enable clients to better accomplish their goalsʼ. To the
contractors, ʻdelivery of products or services on time and within budgetsʼ,
ʻpromotion of continuous improvement in project delivery methods through
lessons learnedʼ and ʻdelivery of products or services that enable clients to
better accomplish their goalsʼ are the first three most important benefits
likely to be achieved from the application of lean principles. Other benefits
(Tables 6 and 7) were also considered beneficial in the opinion of the
contractors and consultants.
The findings from this study confirm those from the literature. Mossman
(2009) and Lehman and Reiser (2004) reported of benefits from LC such as
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ʻmore satisfied clientsʼ, ʻproductivity gainsʼ, ʻgreater predictabilityʼ, and
ʻshorter construction periodsʼ.

Table 23.6 Benefits of lean construction- perception of consultants
BENEFITS
Improvement
of
project
delivery methods
Promotion
of
continuous
improvement
in
project
delivery methods through
lessons learned
Delivery of products or
services that enable clients to
better accomplish their goals
Delivery of products or
services on time and within
budget
Minimization of risk and
maximization of opportunities
Well-informed
business
decisions at all project levels
Delivery of custom product,
instantly, without waste.
Injection
of
reliability,
accountability, certainty, and
honesty into the project
environment
Minimization of direct costs
through
effective
project
delivery management

MEAN
SCORE
4.31

STANDARD
DEVIATION
0.616

RANKING
1

4.29

0.784

2

4.20

0.662

3

4.15

0.807

4

4.14

0.654

5

4.13

0.733

6

4.12

0.832

7

4.08

0.717

8

4.06

0.641

9

Table 23.7 Benefits of lean construction- perception of contractors
BENEFITS
Delivery of products or
services on time and within
budget
Promotion
of
continuous
improvement
in
project
delivery methods through
lessons learned
Delivery of products or
services
that
enable
customers
to
better
accomplish their goals

MEAN
SCORE

STANDARD
DEVIATION

RANKING

4.43

0.612

1

4.27

0.673

2

4.23

0.502

3
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Minimization of direct costs
through
effective
project
delivery management
Well-informed
business
decisions at all project levels
Improvement
of
project
delivery methods
Minimization of risk and
maximization of opportunities
Injection
of
reliability,
accountability, certainty, and
honesty into the project
environment
Delivery of custom product,
instantly, without waste.

4.20

0.740

4

4.14
4.12

0.808
0.834

5
6

4.07

0.734

7

4.03

0.734

8

4.01

0.767

9

Measures to bridge the knowledge gap
On measures which would bridge the knowledge gap on lean construction,
mean scores and their rankings are presented in Tables 8 and 9 for
consultants and contractors respectively.
From the evaluation of the consultants, the first three most important
measures to bridge the knowledge gap are ʻfirms should change
organizational culture that does not promote lean constructionʼ, ʻpromotion
of the concept of lean construction to firms, professional bodies and major
stakeholdersʼ and ʻthe construction industry should fund workshops and
research conferences to promote transfer of knowledge on lean
constructionʼ. To the contractors, however, ʻtraining of employees at all
levels on lean constructionʼ, ʻengagement of competent and skilled site
operativesʼ and ʻpromotion of the concept to companies, professional
bodies and major stakeholdersʼ are the first three most important
measures. The other measures considered important are also ranked in
Tables 8 and 9. Mean scores of all the measures to bridge the knowledge
gap are greater than 2.5, indicating their significance for bridging the
knowledge gap on lean construction.
Table 23.8 Measures to bridge knowledge gaps- perception of consultants
MEASURES
Firms
should
change
organizational culture that
does not promote lean
construction
Promotion of the concept to
firms, professional bodies and
major stakeholders
The construction industry
should fund workshops and

MEAN
SCORE

STANDARD
DEVIATION

RANKING

4.479

0.542

1

4.442

0.596

2
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research
conferences
to
promote
transfer
of
knowledge
on
lean
construction
Training of employees at all
levels on lean construction
Engagement of competent
and skilled site operatives
Working
on
improving
performance when carrying
out projects.
Construction
managers
should be committed to
changes

4.383

0.639

3

4.356

0.721

4

4.330

0.535

5

4.297

0.758

6

3.888

0.726

7

Table 23.9 Measures to bridge knowledge gaps- perception of contractors
MEASURES
Training of employees at all
levels on lean construction
Engagement of competent
and skilled site operatives
Promotion of the concept to
firms, professional bodies and
major stakeholders
The construction industry
should fund workshops and
research
conferences
to
promote
transfer
of
knowledge
on
lean
construction
Working
on
improving
performance when carrying
out projects
Construction
managers
should be committed to
changes
Firms
should
change
organizational culture that
does not promote lean
construction

MEAN
SCORE

STANDARD
DEVIATION

RANKING

4.413

0.583

1

4.347

0.820

2

4.262

0.706

3

4.222

0.656

4

4.183

0.720

5

4.095

0.824

6

4.079

0.699

7

4. CONCLUSION AND RECOMMENDATIONS
The structured questionnaire survey has shown the existence of some level
of awareness among professionals in the Ghanaian construction industry
on the concept of lean construction. Principles adopted by construction
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organizations in their activities such as ʻdelivering what the client wantsʼ,
ʻestablishing continuous improvementʼ, ʻconstantly seeking better ways to
do thingsʼ, ʻwaste minimizationʼ and ʻavoiding defects in works doneʼ are
observed to be generally consistent with lean construction practice. Majority
of the construction professionals surveyed are receptive to lean principles
implementation in the construction industry, and are also of the opinion that
the transfer of lean construction principles into the construction industry
would bring a lot of benefits including ʻimprovement of project delivery
methodsʼ and ʻdelivery of products or services that enable clients to better
accomplish their goalsʼ. In order to bridge the knowledge gap, it is
suggested among others that construction firms should change
organizational culture that does not promote lean construction and also
promote the concept of lean construction through workshops and
conferences.
Although the study failed to cover all categories of contractors due to
lack of reliable information on the large number of small scale contractors,
the fact that Ghanaian construction practitioners are ready to accept and
implement the concept of lean construction gives hope for the future. The
study findings are of value to construction organizations seeking to improve
productivity through work efficiency and materials waste reduction in their
operations. The adoption of lean construction would prove to be rewarding
in these regards. Further research is suggested on the perceptions of
construction clients of the lean construction philosophy.
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