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Abstract: Studies exploring success on mass housing projects (MHPs) continue to cite
communication ineffectiveness inherent from the unique attributes of mass housing as a
major problem in the delivery. Unfortunately, these studies fail o establish the nature and
extent to which the observed communication ineffectiveness is aftributed to the unique
characteristics displayed by MHPs. Here, this study aims at exploring the influence of the
housing design unit confract packaging (HDP) features of MHPs on project team
communication performance. By adopting a questionnaire survey and the use of structural
equation model (SEM), the study used empirical data collected from project feam leaders
on mass housing project sites in Ghana to assess the communication ineffectiveness inherent
in the HDP attributes. The evidence gathered from the empirical study indeed supports the
hypothesis that the HDP features of MHPs significantly confribute to communication
ineffectiveness related to information flow and information composition among the project
team. These findings affirm the uniqueness of MHPs and suggest the need for project teams
and stakeholders on mass housing to adopt communication methods, medium, strategies
and management approaches that fit the mass housing project environment to engender
managerial and communication efficiencies in mass housing delivery.

Keywords: Communication ineffectiveness, Mass housing projects, Housing design unit
contract packaging

INTRODUCTION

Mass housing projects (MHPs) delivery continues to suffer fromm many problems and
ineffectiveness that are perceived to be inherent from ifs unique characteristics.
Notable among these problems that have engaged the atftention of stakeholders
and practifioners is the continuous experience of managerial inefficiencies and
communication ineffectiveness that are perceived to be inherent from the unique
characteristics of MHPs (Enshassi, 1997; Enshassi and Burgess, 1991). Literature give
empirical evidence on the recognition of the significant role communication
effectiveness plays on project performance and delivery successes and thus
encourage more research to be done (Skulmoski and Hartman, 2010; Project
Management Institute, 2008). Effective communication across all project phases is
perceived as a critical success factor that connects all the other factors of project
success as well as feam integration (El-Saboni, Aouad and Sabouni, 2009).
However, construction projects especially projects of unique attributes and
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characteristics such as MHPs seemingly suffer from lack of effective
communication among the project team which are mainly inherent from the
unique project characteristics and project environment. Indeed, Adinyira, Ahadzie
and Kwofie (2013) established that, MHPs exhibit unique physical, organisational
and operational features.

According to Ahadzie, Proverbs and Olomolaiye (2007), MHPs exhibit unique
characteristics in its design units as well as its contract packaging that require
unigue management skills and approach in its delivery. Likewise, Ahadzie, Proverbs
and Sarkodie-Poku (2014) established that the repetitive design unit of MHPs,
contract packaging and the multiple site nature offer heightened communication
and documentation challenges. However, this assertion is yet to be subjected to
empirical assessment. Given the significant role communication plays in project
success and team performance, it is thus very crucial for more studies to be done
to assess how the unique characteristics of MHPs contribute to the overall project
team communication performance. This is induced by the fact that understanding
of the communication ineffectiveness inherent from the project aftributes remains
very crucial towards evolving and adopting communication media, strategies and
management approaches that suit the unique project environment. This is thus
very necessary in engendering the needed communication effectiveness for
project success. The main aim of this study is fo explore the contribution of the
unigue housing design unit contract packaging (HDP) features of MHPs on project
team communication performance.

CONCEPTUAL MODEL

The study adopted a conceptual model developed by Kwofie et al. (2014) which
was underpined by the attribution theory of communication. The adoption of this
model was influenced by the fact that, it was developed based on the practical,
theoretical and contextual characteristics and dynamics of construction project
delivery in the Ghanaian construction industry (GCIl). Additionally, it incorporates
the cultural sefting of the construction industry in Ghana which is similar to other
developing countries in sub-Saharan Africa. The model identified behavioural
competencies and project related factors (project features) as the main
attribution of MHP team communication outcome. Hence by adopfing the model
ensures theoretical validity and triangulation of the concepts and dynamics of the
industry in Ghana. By focusing on the project related factors, the model typified
that the unique features of MHPs are among the main causal locus of the
communication performance outcome among mass housing project feams. From
the model by Kwofie et al. (2014), five main features were identified. This studies
focus on the HDP features. Again, here, six variables define the HDP features and
were operationalised and denoted as the exogenous factors. These variables
theoretically define the unique HDP afttributes of MHPs that are perceived to
contribute to the communication performance outcome among the feam. The
communication performance outcome was measured by 16 variables
operationalised as the two main endogenous factors defining information flow
and information composition communication performance among the project
team in the model. In structural equation model (SEM) analysis, exogenous and
endogenous variables are also interpreted as independent and dependent
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variables respectively (lacobucci, 2010; Kline, 2011). The endogenous factors were
developed from the communication performance outcome indicators by the
Construction Industry Institute (CII) (1997) which has remained the most extensive
and exhaustive factors that has been used in several recent studies of
communication performance assessment (see Thomas, Tucker and Kelly, 1998;
Murray et al., 2000; Xie et al., 2010; Liu, 2009). Hence for the purposes of
friangulation and theoretical validity as well as given that the current study if
focused on the quality of the information flow and outcome due to the influence
of the unique features of mass housing, this approach is deemed very viable.

The 16 communication performance indicators relate to the accuracy,
completeness, understanding, gate keeping, timeliness, barriers and procedures of
the communication on the construction project (Cll, 1997). Hence, it is theorised
that the communication effectiveness outcome on MHPs due fo the influence of
the unique HDP features can be conceptualised and operationalised: hence from
a theoretical perspective, the hypothetical construct generated was that, the HDP
features of MHP significantly contribute to the communication ineffectiveness
experienced by the project team. A more vivid hypothesised structural model
perceived and fo be tested with the six identified HDP features of mass housing
significantly induce information flow and information composition communication
ineffectiveness among the project team on MHPs.

HDP Features of MHPs

This attribute of mass housing explores the design concept, construction elements
and technology adopted in the housing units in the mass housing scheme as well
as the contract packaging. HDP here refers to and encapsulates the design
characteristics and confract attributes exhibited in the contract packaging for
procurement and delivery. MHPs often adopt repetitive designs that may be single
or several in the contract packaging. There are wide ranges of housing design
types that may be adopted for use in mass housing development either by
speculative delivery or user defined depending on their suitability (Ahadzie,
Proverbs and Olomolaiye, 2007; Adinyira, Ahadzie and Kwofie, 2013). They are
often developed into confract packages that may contain various different types
of design typologies or same unit types in each package. As noted by El-Rayes,
Ramnathan and Moselhi (2000), housing design types often used in mass housing
range from terraced house, semi-detached, town houses, detached houses,
courtyard houses, mansion block, decked access block, tower blocks or split-level
depending on the needs of the market and thus offer managerial and packaging
implications. Here in this study, the unique HDP features of MHPs are defined by six
variables (features) that compose the factor (see Appendix). The six variables
composing the unique HDP feature factors in the model was denoted as the
exogenous variables.

Communication Performance Factors among MHP Teams
The assessment of the Project Team Communication Effectiveness was undertaken
by operationalised 16 variables (see Appendix). This was conceived as the

endogenous (Dependent Variable-Factor) in this study. As indicated by Xie (2002)
and Xie et al. (2010), by adopting the communication effectiveness indicators by
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the Cll (1997), revealed that induced communication ineffectiveness experienced
among the project team on construction projects are perceived in the flow of the
information and the composition of the information. Hence, by drawing on the
theoretical perspective of this study, the analysis of the communication
effectiveness among the MHP team was conceived in two main dimensions as in
the flow of the information and the composition of the information. Here the
Project Team Communication ineffectiveness associated with the flow of
information factor were defined by seven indicator variables whiles that
associated with the composition of the information factor was defined by nine
variables (see Appendix). The method and analysis of the empirical data to
identify the contribution of the HDP features of MHPs to the Project Team
Communication Effectiveness is presented in the proceeding section.

STUDY METHODOLOGY

The study adopted a quantitative design approach which was influenced by
similar stfudies as well as the theoretical requirement of the intended Structural
Equation Modelling analytical approach (lacobucci, 2010; Xie et al., 2010; Liu,
2009; Xie, 2002). The variables on the information flow and composition
communication ineffectiveness and the unique HDP features (Adinyira, Ahadzie
and Kwofie, 2013) were developed into a sfructured questionnaire which was
administered to project team leaders on mass housing construction project sites of
active mass housing organisations who were members of Ghana Real Estate
Development Organization (GREDA) in Ghana in a survey. The project team
leaders were to first indicate the frequency of the communication ineffectiveness
experienced among the team inherent from the unique HDP features of MHPs on
a five point Likert scale ranging from not very frequent to very frequent. They were
also to indicate the extent to which the communication ineffectiveness
experienced was related fo the unique HDP features. A total of 208 valid responses
were received from various project feam leaders on mass housing construction
sites out of a purposive sample of 192 active members belonging to GREDA. The
208 responses were possible because majority of the sampled 192 GREDA
members had multiple mass housing construction sites. By analysing the empirical
data, SEM was adopted due to its superior advantage of exploring causal
relationships among multiple independent and dependent variables over other
multivariate analytical tools such as Analysis of Variance (ANOVA), Linear General
Modelling (LGM) and Multiple Regression (MR) (Kline, 2011; Bentler and Wu, 2005).
This is because, the ANOVA, LGM and MR are unable to conduct causal
relationships analysis between independent variables and multiple dependent
variables (Kline, 2011). Hence by using the SEM approach, the contribution of the
unique HDP featfures of mass housing to information flow and information
composition communication ineffectiveness was explored. The conceptual
variables in the hypothesised priori model (see Figure 1) were thereafter tested
using SEM on the survey results aided by EQS 6.2 version software.
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COMMUNICATION
INEFFECTIVENESS INDICATORS

Project Team Information
Flow Communication
Ineffectiveness

HDP Project Team Information
FEATURES —_— PCE Composition Communication
Ineffectiveness:
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. Barriers in accessibility
. Underloading
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. Difficulty in procedure
. Misunderstanding

. Gate keeping
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Notes: HPD = Housing Design Unit Confract Packaging; PCE = Project Team Communication
Ineffectiveness

Figure 1. Conceptual Model of the HDP Induced Information Flow and Information
Composition Communication Ineffectiveness

The data characteristics and the data analytic approach are presented in
the following section.

STRUCTURAL EQUATION MODEL, ESTIMATION AND RESULTS

SEM is an analytical approach that demonstrate superior results in multiple causal
relationships among set of variables which are denoted as exogenous
(independent) and endogenous (dependent) variables (Kline, 2011; Bentler and
Wu, 2005). The hypothesised structural model construct depict an investigation into
the influence of the HDP factor (defined by six variables) on two project team
communication ineffectiveness factors in the form of information flow (defined by
seven variables) and information composition (defined by nine variables) (see
Appendix).

These characteristics allowed for the adoption of the Confirmatory Factor
Analysis (CFA) approach in the analytical process. The CFA refers to examination
of the factor structure, score reliability and identifiability of a structural model
involving factors prior to the testing of the main model (Kline, 2011; Bentler and Wu,
2005). In conducting the structural equation modelling analysis, the study adopted
the two step approach recommended in literature (Byrne, 2006; Kline, 2005). The
first step involved data characteristics and preliminary confirmatory factor
assessments to determine the factor score reliability and identification of the three
constructs in the hypothesised model defining the unique HDP features
(exogenous variable), information  flow communication ineffectiveness
(endogenous variables) and informafion composition = communication
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ineffectiveness (endogenous variables) to establish the fit and identifiability of the
model as well as the most suitable estimation method (Byrne, 2006; Kline, 2005;
Bentler and Wu, 2005).

The second step entailed the test of the full identified structural model by a
CFA measurement approach. The choice of the CFA was underpinned by the
already established factors defining the various constructs in the model and also its
ability to control measurement invariances in SEM analysis (see Appendix). SEM
CFA approach requires the examination of the data characteristics, score
reliability, fit test and test of significance (Kline, 2011; Bentler and Wu, 2005). The
data characteristics conducted showed that the empirical data collected was
slightly non-normal with a Mardia coefficient of -7.1101 hence the Robust
Maximum Likelihood (RML) estimation approach was adopted due to its ability to
adjust for the effect of non-normality in the data to yield trustworthy unbiased
results compared to the fransformation approach (Kline, 2005; Bentler and Wu,
2005; Hu and Bentler, 1999).

A crifical inspection of the data sets revealed that no data sets had missing
values and no high level outliers. This allowed for the CFA analysis fo proceed.
From the preliminary CFA conducted, the results of the communalities revealed
that, HDP4, HDP6, PCE1, PCE4, PCE9, PCE10, PCE11, PCE12 and PCE15 indicator
variables emerged with an unacceptable levels of communalities (< 0.50) (see
Appendix) and were subsequently dropped. This meant that these variables do
not sufficiently load their various constructs and thus have weak score reliability on
their factors (Field, 2005) regardless of their importance and theoretical context of
the study. This is because an acceptable score reliability must have a communality
scores more than 0.50 (Field, 2005; Hair et al., 2013; Kline, 2005). This was
conducted to ensure and demonstrate the extent to which the factor constructs
in the model hypothetically relate to one another (Kline, 2011; lacobucci, 2010;
Hair et al., 2013). Hence the summary of the variables were: Communication
Ineffectiveness (information flow) PCE (four indicator variables); Communication
Ineffectiveness (information Composition) PCE (five indicator variables); HDP (4
indicator variables) (see Table 1). Z-scores, test of significance, path coefficient,
coefficient of determination (R2), Rho coefficient and Cronbach's alpha were
subsequently assessed on the full structural hypothesised model to determine the
reliability, validity, goodness of fit and significance of the variables in the model
(Hair et al., 2013; Byrne, 2006).

The Robust Maximum Likelihood (RML) estimation method was conducted
on the fully idenfified model to fit the data to the model. Consequently, in line with
conventional requirements in SEM, by using the Robust Maximum Likelihood (RML)
method, the robust stafistics were reported in ascertaining the fit of the model. The
model estimation process used the total 208 responses for the analysis of the full
latent variables for information flow and information composition (Figure 2).
According to Wong (2011), properly specified and estimated model will always
converge. The model assessing the contribution of the HDP features to information
flow and information composition converged at the 15th iterations suggesting that
the model under study is properly specified. Additionally, the Bentler week's
structural representation of the model revealed 15 dependent variables, 16
independent variables, 28 free parameters and 18 fixed non zero parameters. A
well and properly specified structural equation model often has some fixed
parameters and free parameters to be estimated from the data (Bentfler and Wu,
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2005; Kline, 2005), hence the evaluative model (Figure 2) could be said to be well
and adequately specified from the Bentler week's test results.

Table 1. Factor Loadings, Z-statistics, Variance Accounted for and Reliability and
Construct  Validity of Model Testing (Information Flow and Information
Composition)

Indicator Unstandardised Sigg:;:::;d (Z-values) R Squared Path Cronbach's Rho Slg;lf;;::nt
Variable Coefficient (A) (R2) Coefficient Alpha Coefficient
(A) Level?

HDP1 e 0.801 e 0.642 0.156 733 .821 Yes
HDP2 0.608 9.806 0.460 (0.486) Yes
HDP3 0.683 12.055 0.594 Yes
HDP5 0.917 14.169 0.841 Yes
PCE3 R 0.691 i 0.478 0.571 Yes
PCE7 0.806 20.302 0.650 Yes
PCEI13 0.783 18.489 0.613 Yes
PCE14 0.806 20.302 0.650 Yes
PCE2 WAEEE 0.720 i 0.561 0.704 Yes
PCES 0.904 16.390 0.821 Yes
PCEé 0.871 11.443 0.786 Yes
PCE8 0.866 10.301 0.701 Yes
PCE16 0.945 24.611 0.856 Yes

Covariance Matrix revealed unstandardised average off-diagonal residual of
0.0323 whereas the standardised average off-diagonal residual was found to be
0.0668. Byrne (2006) recounted that an acceptable well-fitting model should have
its distribution of standardised residuals to be symmeftrical and centered around
zero. Hence the result of standardised average off-diagonal residual being 0.0668
could be described as very close to 0.0 and thus very suggestive of an
acceptable and adequate fit fo the sample data. Following this, further tests of
goodness-of-fit were conducted as suggested by Kline (2005), Byrne (2006) and
Hair et al. (2013) to make a dichotomous decision o accept or reject the model or
modify it. From the summary of the goodness of fit analysis presented in Table 2,
the S — Bx2 yielded 171.2968 with 63 degrees of freedom (df) and associated
probability of p = 0.000. Consequently, the normed chi-square value (S — Bx2/df)
was 2.67. Kline (2005) suggested that a normed value up to 3.0 is considered good
fit whereas a value up to 5.0 is an acceptable fit.

Ideally, for a model that fits the data, the x2 or § — Bx2 would not be
significant (p > 0.05) (Kline, 2005). Hence, it could be said that the postulated
model fit the sample data adequately. Similarly, from the results on the Robust Fit
Indexes for full structural model reported in Table 2, the CFl was found o be 0.936.
This was found to be close to the conventional cut-off of 0.90 (acceptable) and
0.95 (good fit) and thus could be described as having an acceptable fit (Kline,
2005). Additionally, the RMSEA yielded 0.028, an indication of having a good fit
because it meets the conventional cut-off values of 0.080 (acceptable) and 0.05
(good fit) (Kline, 2005). However, the upper boundary of the RMSEA with 90%
confidence interval was slightly above the recommended cut-off value of 0.95.
Inspite of this, the model could be said to have an indication of good conditions
for the model acceptance (see Table 2).
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Root Mean Square Error Approximation (RMSEA) = 0.03

Figure 2. Results of the HDP induced Information Flow and Information Composition
Communication Ineffectiveness

The reliability and validity assessment also revealed the Cronbach's alpha
and the Rho coefficient as 0.733 and 0.821 respectively. The value of the
Cronbach's alpha is above the recommended point of 0.700 (Hair et al., 2010;
2013). Additionally the Rho coefficient value of 0.821 is considered very good and
thus could be deduced that the model is acceptable indicating a good internal-
consistency reliability and validity (Kline, 2005; Hair et al., 2013). This unequivocally
suggests that the indicator variables correctly and adequately define and
measure the constructs. Also, all the factor loadings recorded in Table 1 were
above 0.700 and all the R2 values were above 0.50 except for variables HDP2 and
PCES. This suggests adequate support for convergent validity and good average
variance extracted (Kline, 2005; Hair et al., 2013). Lastly, the test of significance
results revealed that all the Z-stafistic values were greater than 1.96 with their
corresponding significant test values being less than 0.05 (p < 0.05) indicating
statistically significance and acceptable results. It could be remarked from the
results from the CFA analysis that the robust fit indexes and the residual covariance
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analysis met the recommended cut-off criteria and thus can be reported that the
model adequately fit the data. Hence, from above, the results suggest that the
overall hypothesised structural model evaluating both the information flow and
information composition had a good-fit to the sample data and that the results
are feasible.

Table 2. Robust Fit Indexes for Structural Model Testing Contribution of Mass
Housing Features to Information Flow and Information Composition

Fit Index  Cut-Off Value Estimate Remarks
X? 168.344 on 63 degrees of
freedom
S — Bx?2 171.2968 on 63 degrees of
freedom
df x>0.00 63 (Normed = 2.67) Good fit
CH x20.90 0.936 Acceptable fit
(acceptable),
x =0.95 (good fit)
RMSEA x <0.08 0.028 Good fit
(acceptable)
x <0.05 (good fit)
RMSEA (0.020, .065) Good fit
90% ClI
p value x 20.05 0.000

Results of the Contribution of HDP Features to Communication Ineffectiveness Level

A critical inspection of the solution obtained (see Figure 2 and Table 1) by
examining the statistical significance of the parameter estimates, the test statistics,
the standardised parameter estimates and the test-statistics (Z-test) obtained in
the solution revealed that the parameter estimates were reasonable in terms of
their magnitude, signs and stafistical significance and thus adequately measures
more than 25% (above moderate effect on their respective construct measures).
This is because their Z-test statistics were greater than the conventional minimum of
1.96 and their respective factor loadings and predictive determinants (R2) were
significant (Kline, 2005; Byrne, 2006; Bentler and Wu, 2005).

From the path coefficient generated, it could be seen that HDP yielded
an effect of 0.16 and 0.49 to the information flow and informatfion composition
communication ineffectiveness among the project team. The path coefficient are
the composite effect of a factor (R?) on the endogenous variable which is
interpreted as the model's predictive accuracy and thus represents the exogenous
variable's combined effect on the endogenous variable(s) (Hair et al., 2013).
According to Hair et al. (2013), this effect range from 0.00 to 1.00 with 1.00
suggesting an absolute predictive accuracy. It is further indicated that an R2
values of 0.75, 0.50, 0.25, respectively, describes substantial, moderate and weak
level of predictive accuracy (Hair, Ringle and Sarstedf, 2011; Wong, 2011).
Additionally, an R2 value less than 0.100 is deemed an insignificant effect on the
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endogenous variable (lacobucci, 2010; Hair, Ringle and Sarstedt, 2011; Hair et al.,
2013).

From Figure 2, the factor loadings and effects indicate that the HDP features
contribute a weak effect to information flow and moderate effect to information
composition communication ineffectiveness respectively. Additionally, the results
reveal that in information flow communication ineffectiveness, the influence of the
HDP features results in PCE3: Receiving less information than expected from team
participants for tasks, PCE7: Late delivery of needed communicated information,
PCE13: Difficulty in disseminating information among project team and PCE14:
Difficulty in accessing communicated information from channels. With regards to
information composition related communication ineffectiveness, the influence of
the HDP features results in PCE2: Lack of consistency in communicated information
leading to lack of coordination among project team, PCES: Receiving conflicting
information from feam parficipants, PCEé: Lack of clarity in communicated
information resulting in different interpretations, PCE8: Misunderstanding of
communicated information and PCE16: Lack of defined roles and responsibilities
among members of the team leading to communication failure.

Likewise, a critical assessment of the influence of the HDP features suggest
that, of all the variables contained, the features HDP1: Composition of housing
design in each contract packages under housing scheme and HDP5: Packaging
of "preliminaries items" adopted under standardised repetitive housing units under
scheme are deemed to be contributing substantially to the overall composite
effect to the communication ineffectiveness. The variables HDP2 and HDP3 are
said to be contributing moderately to the composite effect of the HDP factor to
the overall communication ineffectiveness levels. It could be suggested from the
results that the HDP features of MHPs influence the information composition
communication ineffectiveness substantially than with information flow.

DISCUSSIONS OF FINDINGS

Factors due to project organisation such as design and contract packaging
are considered as critical factors that induce tfeam break down and
communication ineffectiveness among project teams and stakeholders and
consequently results in project failures (Khanzadi, Dabirian and Youneszadeh,
2008). In repetitive design projects, it is said that good contract packaging is very
useful in ensuring good design management and managerial efficiencies (Gray
and Hughes, 2012). In this study, the results revealed that certain aftributes of HDP
features such as "composition of housing design in each contfract packages under
housing scheme" and "packaging of ‘preliminaries items' adopted under
standardised repetitive housing units under scheme" induce substantial effects to
the overall contribution of the factor fo the information inflow and information
composition communication ineffectiveness among the project team. Indeed, the
results indicate that the overall factor contribute from weak to moderate effect to
the information flow and composition ineffectiveness respectively. Even though
this conftribution can be considered not to be substantial, it should not to be taken
lightly among stakeholders.

It is well acknowledged that a well packaged confract on any project type
enhances information accuracy, informatfion coordination and mutual
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understanding of the shared project related information (Liu, 2009; Xie, Thorpe and
Baldwin, 2000). The Entrusty Group (2009) revealed that detailed and
unambiguous preliminaries are critical information that enhances understanding,
accuracy and formal obligation of participants. However, in the practical
perspective of mass HDP, various housing units which may be repetitive could be
included in one packaging. This often induces challenges in communicating exact
scope and content of preliminaries to capture all the various units contained in the
package. Chou and Yang (2012) indicated that contract packaging on
construction  projects  generally influences communication  methods,
communication requirements and reporting systems among the project
participants and thus should be well defined before the start of the project in order
to increase communication success.

The practical antecedent of this finding is that, in developed countries,
confract packaging are often designed fo suit the project environment and
associated characteristics. In Ghana, the situation appears to be different: a
standard contractual arrangement and packaging appears to be adopted for all
projects without particular practical reference to the needs and challenges on the
project. For example in developed countries, different contract packaging and
arrangements may be adopted on a single project to define the various roles,
subconfracting and task activiies to enhance management structure,
organisation and communication. The absence of this on MHPs coupled with the
challenging project environment is likely to account for this related
communication ineffectiveness.

Likewise, empirical evidence of the extent of the influence established here
on MHPs, the results also generally are in line with findings reported in previous
research on traditional "one-off" projects (Liu, 2009; Xie, 2002; Chou and Yang,
2012). However, it is interesting to note that, on mass housing, construction and
engineering elements adopted are crucial in co-ordination and management of
the construction process (Zairul and Rahinah, 2011), here in this study the variable —
"construction elements and components adopted in design units in contract
packages under scheme" is perceived fo not significantly confribute to
communication ineffectiveness. A plausible explanation to this development is
that, though the influence of this variable is not directly seen, it could be inducing
an indirect effect that may not be at the attentfion of the project team. Against
this, it could be suggested that project teams could still consider this variable as
very significant as communication is central fo the integration of the construction
elements and ftechnology especially among task team leaders and artisans.
Additionally, the poor show of this variable against report on it in vast literature
could be explained that, practically, the approach to housing development is yet
to be fully infegrated into the industry as most mass housing development
organisation sfill lean towards the in-situ conventional method as against the use
of concurrent modular engineering elements.

CONCLUSIONS
Before this study, several researches hypothetically acknowledged the perceived

incidence of communication ineffectiveness inherent from the unique
characteristics and features of MHPs. Against the background of limited studies
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providing an empirical evidence of the inherent communication ineffectiveness
induced by the unique features of mass housing, this study has been undertaken in
an effort to close this knowledge gap in mass housing delivery. By focusing on the
unique HDP features of mass housing, the results from the SEM analysis yielded
empirical support to the perceived induced communication ineffectiveness
inherent from the unique attributes of MHPs compared to traditional "one-off"
construction building projects (Enshassi, 1997; Ahadzie, Proverbs and Sarkodie-
Poku, 2014; Zairul and Rahinah, 2011). Hence, it could thus be concluded that, the
unique HDP features of mass housing contribute to the overall communication
ineffectiveness among mass housing project teams. In respect of information flow
the feature makes a weak effect whereas with information composition related
communication ineffectiveness, there is a moderate effect.

The evaluative assessment given by this study suggests that the HDP featfure
induces communication inaccuracies, information misunderstanding,
communication barriers and information overload among the mass housing
project teams. From this, it is quite clearly evident from the findings that the
contribution of the unique HDP features of mass housing cannot be overlooked or
ignored. Against this, it is very critical for mass housing stakeholders and
practitioners to consider these findings in their communication planning,
management in order fo adopt communication medium and strategies necessary
to engender the needed effectiveness towards delivery success.

LIMITATIONS OF STUDY AND FUTURE WORK

It is well acknowledged that, knowledge of the influence of the unique HDP
features on MHPS team communication performance has a significant role in
communication medium selection and communication planning and strategies
adopted in MHP delivery. Hence, the insights given by this study could be useful to
MHP communication planning and management to engender managerial
effectiveness and delivery successes. However, it is extremely significant to
highlight the limitations of the study. The factors that influence communication
performance outcome could be said fo be diverse and multivariate having a
complex and mulii-faceted phenomenon. The model by Kwofie et al. (2014)
indeed identified project related factors and behavioural competencies as the
crifical attributions of MHP communication outcome. Here in this study, the focus
has been on the HDP which is inclined to the project related factors. It is important
to note that, this study does not consider the tacit knowledge component of
communication performance outcome.

Also, another key limitation worth mentioning is that the empirical data was
collected in Ghana suggesting that, the result and finding could only be
generalised to the Ghanaian context. However, it is important for readers to note
that, this should not nullify the application of the findings in other developing
countries with similar cultural and practical characteristics of construction project
management practices and consfruction project delivery. However, attempt fo
assess the influence of both project related factors and behavioural
competencies by quantifying the effects of all possible inter-causal relationships
will be a herculean task and bulky fo present in one paper here. Hence, given that
behavioural competencies which is inclined fo the tacit knowledge of the
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communication task performers has a significant contribution to the
communication outcome, further studies are needed to bridge this knowledge
gap as a limitation of the study. Such knowledge could complement the
assessments and extend the findings and knowledge given in this study.
Additionally, Kwofie et al. (2014) and Ahadzie, Proverbs and Sarkodie-Poku (2014)
established that MHPs exhibit unique, multiple site features and procurement
structures compared to traditional "one-off" projects which significantly induce
communication and documentation challenges. Hence, it is extremely important
for further studies to be conducted to extend the knowledge of the perceived
communication ineffectiveness inherent from the unique attributes of MHPs.

APPENDIX

Communalities

S/No Description of variables in the multiple constfruction sites Inifial Extraction
and management style (MCS) factor

HDP1 Composition of housing design in each contract packages 1.000  .779
under housing scheme

HDP2 Construction elements and components adopted in 1.000 .644
design units in confract packages under scheme

HDP3 Packaging of "one-off" infrastructure: e.g. water, electricity, 1.000  .663
road, etc. on housing units under scheme

HDP4 Contractual arrangement on "one-off" infrastructure: e.g. 1.000  .425*
water, electricity, road etc. on housing units under scheme

HDP5 Packaging of "preliminaries items" adopted under 1.000 .737
standardised repetitive housing units under scheme

HDPé Contract type adopted for preliminary items 1.000 .465*

Description of variables in the project team communication performance
(PCE) factor (information flow)

PCE3 Receiving less information than expected from team 1.000 .758
participants for fasks

PCE7 Late delivery of needed communicated information 1.000 .638

PCE10 Receiving more information than necessary for the tasks 1.000  .422*

PCE12 Withholding of part of the information by the one who 1.000 .275*

conftrols communication
PCE13 Difficulty in disseminating information among project team 1.000 .582

PCE14 Difficulty in accessing communicated information from 1.000 717
channels

PCE15 Withholding of whole of the information by the one who 1.000 .466*
controls communication
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Description of variables in the project team communication performance
(PCE) factor (information composition)

PCE1 Persistent change in content of communicated information 1.000 .451*

PCE2 Lack of consistency in communicated information leading 1.000  .651
to lack of coordination among project feam

PCE4 Persistent change in meaning of communicated 1.000 .402*
information

PCES5 Receiving conflicting information from team participants ~ 1.000  .678

PCEé6 Lack of clarity in communicated information resulting in 1.000 .585
different interpretations

PCE8 Misunderstanding of communicated information 1.000 .681

PCE9 Lack of conciseness in communicated information among 1.000 .281*
the project team

PCE11 Lack of coherency in communicated information resulting 1.000  .430*
in different interpretations

PCE16 Lack of defined roles and responsibilities among members  1.000  .733
of the team leading to communication failure

Notes: Extraction Method: Principal Component Analysis
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