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 Background: The need of productivity arises from the evidence that it is a major 

outcome of the success of a construction project. Low productivity problems are 

witnessed in many Indian construction projects and construction firms need to focus on 
productivity improvement in order to meet the challenges of sustained growth and to 

survive in the global competition. Objective: The main objective of this study is to 

develop a conceptual model based on MBNQA (Malcolm Baldrige National Quality 
Award) framework to gain insights and explore the causative relationship of quality 

management criteria’s, namely Leadership, Process management, People, Strategic 

planning and Information and analysis and their effect on the results of achieving the 
goals of productivity enhancement in construction projects. Results: The five key 

productivity factors were tested with the component based partial least squares 

structural equation modelling approach to validate the causal relationship among them. 
The main findings of the study revealed that Leadership factor has strongest total effect 

of Process factor with a path coefficient of 0.69 followed by Information and analysis, 

factor has strongest total effect of strategic planning with a path coefficient of 0.55 and 
on the results in achieving the goals of productivity improvement in construction 

projects with a path coefficient of 0.53. Conclusion: The application of the Malcolm 

Baldrige Model criteria enables the construction organization to assess its productivity 
enhancement empirically against a number of internationally accepted criteria, to 

identify the strengths of the organization and to put focus on areas where performance 

needs improvement. This study will help the Indian construction industry and the 
research community to gain insights into the adoption of five key productivity attributes 

in Indian construction projects and their practical implications to construction 

professionals to enhance productivity through MBNQA concepts. 
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INTRODUCTION 

 

 The construction sector is the second largest 

employer in the Indian construction industry. In 

recent years, it is faced with many problems like time 

delays, increase in cost, decrease in quality and 

productivity, etc., of these, productivity is the most 

significant issue faced globally as it affects the 

profitability of the organization. Productivity has a 

critical importance as it significantly contribute to the 

Gross domestic product (GDP). Some projects faced 

low productivity during execution and these low 

productivity problems produce contrary effects on 

construction stakeholders and on the country’s 

economy. This is because construction industry plays 

vital role in the economic and social growth of any 

country. Productivity enhancement in construction 

projects becomes very difficult due to several factors 

such as lack of top management support, lack of 

strong leadership and accountability, lack of effective 

process as well as poor strategic planning. By 

adopting contemporary effective management 

practices with the aid of models like MBNQA 

(Malcolm Bridge National Quality Award), EFQM 

(European Foundation for quality management) etc., 

it is possible to increase the productivity and reduce 

the associated risks.  

 To prevent low productivity, it is often required 

to investigate on the factors influencing productivity 

in the construction industry. Many of the past 

researches have focused on identifying key factors 

influencing productivity in construction projects, but 

there is a lack of assessment of causal relationships 

among the factors influencing productivity. Hence 

this study focused on identifying that research gap by 

carrying out the investigations on the causal relations 



447                                                        S.Shanmugapriya and K. Subramanian, 2015 

Australian Journal of Basic and Applied Sciences, 9(23) July 2015, Pages: 446-455 

among key factors influencing productivity based on 

MBNQA framework. A PLS Path model is 

developed to study the causal relationships between 

five productivity attributes, namely, leadership, 

people, process management, strategic planning, 

information and analysis and the influence of these 

attributes on the results in achieving the goals of 

productivity enhancement. It is necessary to have an 

introspection and analysis of factors causing low 

productivity and understand their causal relationships 

in order to be competitive and efficient and transform 

the organization to a professionally managed firm to 

be successful for a longer period. 

 
MATERIALS AND METHODS 

 

Developing conceptual framework: 

 The conceptual model to investigate productivity 

improvement in construction projects is based on 

Malcolm Baldrige National Quality Award 

(MBNQA) framework. The framework consists of 

driver and system elements, which are leadership, 

people, process management, strategic planning, 

information and analysis. The implementation and 

improvement of these elements results in enhancing 

and achieving high productivity. Many past research 

present empirical investigations of the Baldrige 

criteria in the manufacturing sector and it is very well 

supported in US firms. Wilson and Collier (2007) 

provided the empirical support for various causal 

relationships between the seven categories of the 

Baldrige model in the manufacturing environment. 

They applied structural equation modeling to indicate 

that the Baldrige Category for Leadership has a 

positive causal influence on each of the System 

categories. Furthermore, their study also shows that 

System categories for Information and Analysis and 

Process Management significantly influence both 

customer satisfaction and financial results. The 

results of the study provide statistical support for 

performance relationships represented in the Baldrige 

causal model. In this present study, based on 

extensive literature review and discussion with 

experts in the Indian construction industry, 37 

attributes are extracted for 5 driving and system 

constructs and 5 attributes for result construct and the 

researcher sets out 11 hypotheses in the conceptual 

model as shown in Figure 1. Partial Least Squares 

Structural equation modelling, which is used to test 

the research hypothesis consists of two components, 

the outer measurement model and inner structural 

model. The outer measurement model includes the 

relationships between the Baldrige dimensions, 

namely Leadership (LEA), People (PEO), Strategic 

planning (STP), Process (PRO), Information and 

analysis (INA) and the indicators or manifest 

variables that measure those attributes. The inner 

structural model consists of the relationships between 

the 5 key productivity attributes and results, (RES) 

which is achieving the goals of productivity 

enhancement.

 

 
 

Fig. 1: Conceptual Model for productivity improvement in construction projects. 

 

Questionnaire Survey:  

 This research has adopted questionnaire survey 

designed to test the conceptual model. The indicator 

for each construct is generated on the basis of related 

research work on productivity in  

 Construction projects. The Questionnaire is 

designed as per the discussion with experts of the 

construction industry through field study and then 

distributed to clients, contractors and consultants of 

Indian construction industry for the main survey. 

Questionnaire consists of two parts with first part 

designed to gather personal information of the 

respondents in terms of the name of organization, 

major type of work involved, position and experience 

of the respondents, location of organization and the 

number of constant employees in the organization 
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and the second part consists of 42 statements deigned 

to get the respondent’s opinion on the different 

attributes in the context of productivity enhancement 

using 5 - point likert scale with point 5 representing 

Strongly Agree, point 4 representing Agree, point 3 

representing Neutral, point 4 representing Disagree 

and point 5 representing Strongly Disagree. The 

indicators gathered from literature review and field 

study provide the hypothetical basis to develop the 

conceptual model using partial least squares 

structural equation modeling approach. A 

Questionnaire has been distributed to about 150 

respondents and got the filled questionnaire back 

from 113 respondents at a response rate of about 

75%.  According to Akintoye and Fitgerald (2000), 

response rates of 20% to 30% for mail out surveys in 

the construction industry are considered encouraging 

results. Thus a response rate of 75% is good. The 

majority of the respondents (47%) are working with 

contractor organizations followed by clients (31%) 

and consultants (22%).  About 45% of the 

respondent’s firm have experience more than 10 

years in construction works, 21% of the respondent’s 

firm have experience between 5 to 10 years, 18 % of 

the respondent’s firm have experience between 3 to 5 

years and 16 % of the respondent’s firm have 

experience between 1 to 3 years in the construction 

works.  About 51.33% of respondents executed 

projects with cost more than 10 million per year. By 

way of considering the respondent’s profile and their 

organization, it is agreed that the responses can be 

confidently relied upon. The five key productivity 

factors with 42 indicators described in the second 

part of the questionnaire is given below. 

 

Leadership:  

 Leadership is considered as the most significant 

attributes influencing productivity in the construction 

industry and consists of six indicators, including 

Leader’s Support (L1), Proper Supervision of work 

(L2), Periodic review of work through audit (L3), 

Commitment of Top Management (L4), Performance 

appraisal to workers (L5), Proper allocation of work 

(L6). (Chinda,2010; Loke,2001; Enshassi et al., 

2007; Peter et al.,2007). 

 

Process Management:  

 Process mentions to a distinctive combination of 

plants and machineries, materials, methods and 

people engaged in production. It focusses on 

encouraging excellent policies, procedures, 

documents, organizational methods which will result 

in maximum efficiency of coordination between all 

levels. Under this construct 9 enablers are included 

which are Job Description (PRO1), Safe working 

conditions (PRO2), Effective Communication 

(PRO3), Proper maintenance of the Equipment 

(PRO4), Proper control on material handling and 

procurement practices (PRO5), Safety precautions 

(PRO6), Suggestions and Feedback (PRO7), 

Customer satisfaction (PRO8), Documentation 

(PRO9). (Enshassi et al., 2007; Chinda, 2010; 

Hoffman and Mehra,1999). 

 

People:  

 The construct people are considered to result in 

continuous improvement in people management 

based on their skills and capabilities which is 

accomplished through training, recruitment, 

providing adequate facilities. The construct consists 

of 9 attributes including Moral and attitudes of 

workers (P1), Welfare facilities (P2), Overtime (P3), 

Personal problems (P4), Inefficiency of  team size 

(P5), Learning curve (P6), Teamwork (P7), Alcohol 

Consumption (P8), Training (P9). (Enshassi et al., 

2007; Chinda, 2010). 

 

Strategic Planning:  

 Strategic planning must be made in such a way 

that it should focus on eliminating the major problem 

areas when it is implemented. 6 attributes are 

grouped under this construct including Total Quality 

Management (SP1), Resource Planning (SP2), 

Benchmarking systems (SP3), HSE protection (SP4), 

Strategic objectives (SP5), Systematic measurement 

of productivity (SP6). (Chinda,2010;  Enshassi et al., 

2007). 

 

Information and Analysis:  
 Information and analysis consist of evaluation 

for various policies and strategies, function 

performance evaluation, and employee performance 

evaluation, performance analysis, data and 

information availability and organizational 

knowledge. Six attributes are grouped under this 

enabler including Worker’s Experience (IA1), 

Knowledge Background (IA2), Worker’s recruitment 

(IA3), Technical specification (IA4), Tracking daily 

operations (IA5), Knowledge database (IA6), 

Government policies and regulations (IA7). (Kilic 

and Okumus, 2005; Chinda, 2010). 

 The effective implementation of driver and 

system element in the organizational result in 

achieving the goals of productivity enhancement. 

Under the result construct, 5 attributes were included 

which are Employee motivation and commitment 

(RE1), Financial results (RE2), Customer results 

(RE3), Better Usage and availability of information 

(RE4), Timely completion of work (RE5). 

 

Results: 

 The partial least squares approach to Structural 

Equation modelling or PLS path modelling is an 

alternative to the more prominent covariance-based 

structural equation modelling. Partial least square 

structural equation model combines factorial analysis 

with path analysis. Factorial analysis leads to the 

measurement model, and path analysis to the 

structural model. In this study, the analysis of the 

outer measurement model and the inner structural 
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model is carried out using Smart PLS Software 

Version 2 (Ringle et al.,2005). This software 

provides graphical path modelling which is used for 

examining the causal relationship among 

productivity factors and to predict and explain the 

variance of endogenous construct. 

 

Outer measurement model assessment: 

 In the conceptual framework of PLS path 

modelling, the outer measurement model specifies 

the relationship between the 6 attributes and their 

indicators. The outer model is checked for both 

convergent validity and discriminant validity (Hair et 

al., 2012). Internal consistency is checked by 

convergent validity to ensure that indicators assumed 

to measure each attribute actually measure them and 

not measuring other attributes. To test the reliability 

and convergent validity there are three measures in 

PLS path modeling, which are Cronbach's alpha, 

Composite reliability scores (ρc) and Average 

variance extracted (AVE). The coefficient of 

reliability of construct is measured by Cronbach's 

alpha. It measures how well a set of indicators 

measure a single attribute construct. It assumes that 

all the indicators measuring a construct are equally 

reliable in PLS path models. Composite reliability 

scores (ρc) are similar to Cronbach’s alpha, but 

composite reliability uses different item loadings of 

the indicators obtained within the path model. Most 

of the past researches have suggested a common 

threshold value for a good model is to have 

cronbach’s alpha value more than 0.6 and composite 

reliability scores more than 0.7 (Rahman et al.,2013). 

Aibinu and Al-lawati (2010) stated that indicators 

having low loadings less than 0.4 should be 

eliminated as they have very little explanatory power 

to the model. The indicators having loading values 

between 0.4 and 0.7 should be considered for their 

potential significance before their elimination 

(Henseler et al., 2009). In this study, the threshold 

value is taken as 0.6, for which iteration procedures 

are followed for eliminating indicators having low 

loading values. The Average variance extracted 

(AVE) measures the amount of variance that a latent 

attribute captures from its indicators relative to the 

amount of variance due to measurement errors. 

Fornell and Larcker (1981) stated that AVE should 

be higher than 0.5 which means that the latent 

variable should explain at least 50% of each 

indicators variance. The result of indicators 

reliabilities and convergent validity after the 

elimination of indicators with low correlation values 

through iteration process is shown in Figure 2. 

 

 
 

Fig. 2: Final Path Model for productivity improvement in construction projects. 

 

 Discriminant validity indicates the extend the 

given attribute is different from other attributes and 

two measures are used for assessing it, i.e., Fornell-

Larcker criterion and Cross loadings test 

(Hulland,1999). The discriminant validity at 

construct level is assessed by Fornell-Larcker (1981) 

criterion which suggests that an attribute shares more 

variance with its assigned manifest variables than 

with any attributes. The AVE of each attribute should 

be greater than the attribute’s highest squared 

correlation with any other variable. The second 

criterion for discriminant validity is cross loadings, 

where the indicators loadings on its own attribute 

must be higher than all of its cross loadings with 

other attributes (Chin, 1998). By taking all these 

criteria into consideration, 4 iterations were carried 

out to eliminate the indicators having low correlation 

values. In the first iteration, the conceptual model is 

run using PLS algorithms, to get the correlation 

values of the indicators as well as cronbach’s alpha 
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values, composite reliability scores and AVE. After 

reviewing the loading values and all the criteria, two 

constructs STP and RES have AVE values more than 

0.5. The other four attributes LEA, PEO, PRO & 

INA have AVE values less than 0.5. In the second 

iteration for improving the AVE value to 0.5, the 

indicators with factor loading less than the 0.6 in 

iteration 1 is deleted. Indicators eliminated in 

iteration 2 are PRO8, PRO9, P2, P3, P7, P8, P9, SP2, 

IA1, IA2, IA3, IA7, and RE5. After eliminating the 

indicators there was a considerable increase in the 

scores of AVE and composite reliability scores. In 

the second iteration all the constructs PEO, PRO, 

INA, STP, RES have AVE values greater than 0.5 

except LEA construct. In the following iterations 

indicators L3, L4 and L6 having low loadings in the 

LEAD construct was eliminated, as a result all the 

constructs have AVE values more than 0.5 and thus 

confirming the adequate reliability and convergent 

validity of the measurement model. After the 

completion of the iteration process, to check the 

discriminant validity of the constructs, latent variable 

correlation matrix and cross loading values of the 

final model is generated by running PLS Algorithm. 

The correlation matrix of the productivity attributes 

is presented in Table 1 in which main diagonals are 

the square root of the average variance extracted 

(AVE). The results indicate that the square root of 

the average variance extracted (AVE) of each 

attribute is greater than correlation values with any 

other attribute.The results of the cross loading test 

are summarized in Table 2. The cross loading value 

showed that the indicators loadings on its own 

attribute is higher than all of its cross loadings with 

other attributes. Hence, the results of both the tests 

confirm the discriminant validity of the attributes in 

the model. 

 
Table 1: Latent variable correlation Matrix. 

 INA LEA PEO PRO RES STP 

INA 0.84 0 0 0 0 0 

LEA 0.34 0.77 0 0 0 0 

PEO 0.48 0.37 0.74 0 0 0 

PRO 0.47 0.69 0.62 0.72 0 0 

RES 0.57 0.31 0.53 0.42 0.85 0 

STP 0.61 0.38 0.51 0.56 0.67 0.82 

 

Table 2: Results of cross loading test for checking Discriminant validity of construct. 

 INA LEA PEO PRO RES STP 

IA4 0.90 0.41 0.47 0.55 0.51 0.62 

IA5 0.83 0.25 0.33 0.26 0.43 0.48 

IA6 0.79 0.15 0.39 0.33 0.48 0.41 

L1 0.34 0.81 0.43 0.52 0.30 0.33 

L2 0.19 0.71 0.04 0.46 0.09 0.18 

L5 0.25 0.81 0.30 0.61 0.28 0.34 

P1 0.31 0.40 0.68 0.38 0.30 0.20 

P4 0.35 0.39 0.78 0.44 0.40 0.35 

P5 0.35 0.16 0.72 0.34 0.36 0.36 

P6 0.37 0.06 0.71 0.31 0.52 0.38 

PRO1 0.21 0.61 0.24 0.76 0.17 0.24 

PRO2 0.20 0.65 0.27 0.79 0.11 0.29 

PRO3 0.11 0.67 0.29 0.71 0.19 0.22 

PRO4 0.35 0.34 0.41 0.65 0.41 0.48 

PRO5 0.46 0.24 0.47 0.65 0.41 0.57 

PRO6 0.29 0.45 0.36 0.70 0.19 0.26 

PRO7 0.65 0.49 0.51 0.76 0.54 0.65 

RE1 0.51 0.31 0.50 0.36 0.86 0.52 

RE3 0.52 0.17 0.41 0.36 0.89 0.59 

RE4 0.42 0.32 0.47 0.35 0.81 0.61 

SP3 0.51 0.28 0.23 0.47 0.57 0.83 

SP4 0.51 0.30 0.38 0.41 0.53 0.82 

SP5 0.54 0.45 0.45 0.51 0.59 0.84 

SP6 0.44 0.19 0.37 0.45 0.53 0.80 

 

Inner structural model assessment:  
 After assessing the reliability and quality of the 

outer measurement model, the next step is the 

assessment of the inner structural model. This 

includes observing the model’s predictive 

capabilities and the relationships between the latent 

exogenous and latent endogenous attributes. For 

assessing the inner structural model, criterion 

checked is evaluating Path coefficient (β value), 

Evaluating the value of R
2
, global fit index of the 

model and power analysis for model validation. 

Path coefficient (β value) and T- statistics value: 

 In PLS path models, the structural model and the 

significance of the hypothesis are tested by 

computing path coefficients (β value). Path models 

by partial least squares method does not require the 

data to be normally distributed, it is evaluated with 

squared multiple correlations (R
2
) for each latent 

endogenous variable which provides how well the 
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model fits the hypothesized relationships. The path 

coefficients represent the expected change in the 

endogenous construct for a unit change in a predictor 

construct. For assessing the significance of the 

hypothesis, the non-parametric bootstrapping 

procedure is used (Chin,1998). Bootstrapping 

procedure using 5000  subsamples was performed to 

estimate the significance of the path coefficient. The 

results of PLS provide student’s   t- test to be 

performed for the significance of the path 

coefficients. Table 3 shows the hypothesized path 

coefficient values along with the T- statistics 

(bootstrap) values. 

 
Table 3: Results of path coefficients and t-value. 

Hypothetical Path β value t -value Inference 

H1:LEA - PRO 0.54 5.66 Significant 

H2:LEA - PEO 0.20 1.85 Insignificant 

H3:LEA - STP 0.19 2.78 Significant 

H4:LEA - INA 0.34 3.79 Significant 

H5:STP -  PEO 0.19 1.61 Insignificant 

H6:PEO - PRO 0.23 2.99 Significant 

H7:INA - STP 0.55 5.36 Significant 

H8:INA - PEO 

H9:INA - PRO 

0.30 

0.18 

2.45 

1.73 

Significant 

Insignificant 

H10:PRO - RES 0.20 1.51 Insignificant 

H11:INA - RES 0.47 3.57 Significant 

 

 The relationship between Leadership and 

process is significant with β = 0.54 and T-Value = 

5.66 (Table value is 1.96 at the 5% level of 

significance) has a direct positive significant 

influence on the process. The process factor changes 

in direct proportion to leadership construct with a 

coefficient of 0.54. This indicates that a 100 point 

change in leadership will bring about 54 point 

changes in the process construct. The results shown 

in Table 5 indicate that hypothetical path H1, H3, 

H4, H6, H7, H8 and H11 are significant and 

supported. The relationship between Leadership and 

people is insignificant with β = 0.20 and T-Value = 

1.85 (Table value is 1.96 at the 5% level of 

significance) has a direct positive insignificant 

influence on people. The process factor changes in 

direct proportion to leadership construct with a 

coefficient of 0.20. This indicates that a 100 point 

change in leadership will bring about only 20 point 

changes in people construct. It means that the 

leadership construct doesn’t have the strongest 

impact on people construct. The results indicate that 

hypothetical path H2, H5, H9, and H10 are 

insignificant and not supported.  

 

Evaluating the value of R
2
: 

 In addition to evaluating the path coefficients, 

regression results of the endogenous construct STP, 

PRO, PEO, INA and RES is determined. The 

coefficient of determination, R
2
 measures the amount 

of variance in latent endogenous variables explained 

by its latent exogenous variables. In PLS path 

models, the squared correlation values of 0.67,0.33 

and 0.19 are considered as substantial, moderate and 

weak respectively (Chin, 1998). The R
2
 value of 

latent endogenous constructs STP, PRO and RES as 

shown in Figure 3 are greater than 0.33 and the 

values are considered to be substantial. The R
2
 value 

of other two endogenous constructs PEO and INA is 

considered to be rather moderate and weak.  

 
 

Fig. 3: Evaluating the value of R
2
 

 

Global fit index of the model:  The GOF is a goodness of fit measure that  

assess the overall prediction performance of the 
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model.Goodness-of-Fit (GOF) is used as an index for 

the overall fit of the model, to validate the partial 

least squares path model globally (Tenenhaus et al., 

2005). GOF is the geometric mean of the average 

commonality and the average R
2
. For the global 

validation of PLS path model the cut off values lie 

between 0 to 1 resulting in GOF small =0.1, GOF 

medium = 0.25, GOF large =0.36 (Akter et al., 

2011). In this study,  the global fit index of the model 

is 0.42, which indicates that empirical data is fits the 

model very well and predictive power is 42%. The 

value of R
2 

and commonality is given in Table 3 for 

each attribute. 

 
Table 4: Global Fit Index of the model. 

Attributes R2 Commonality 

Leadership 0 0.60 

Information& Analysis 0.12 0.70 

People 0.30 0.52 

Strategic Planning 0.40 0.68 

Process Management 0.57 0.52 

Results 0.35 0.72 

Average 0.29 0.62 

 

Power analysis for model validation: 

 In PLS path modeling power analysis is essential 

to validate the stability of the model with respect to 

adequacy of sample sizes. Power analysis program 

G-Power is used to test the power of the model. The 

parameters required for the power of the model are 

the significance level (α) of the test, sample size (N) 

and effect size (ES) of the population. The effect size 

for multiple regressions is calculated by using 

Equation 2 given by Cohen et al., 2003. 

21

2

R

R
Effectsize


              (1) 

 Using G-power analysis 3.1.9.2, the parameters 

taken as input for the study are Sample size (N) as 

113, level of significance as 5 % and effect size as 

(ES) 0.41. The power has achieved 100% with a 

sample size of 75 as shown in Figure 4. Hence, from 

power analysis, it is evident that sample size of 113 

used in this study is sufficient for achieving adequate 

power. 

 

 
 

Fig. 4: Power analysis for adequacy of sample size. 

 

Discussion: 
 This study has investigated the causal 

relationship among the five productivity attributes, 

namely Leadership, People, Strategic planning, 

Information and analysis, and Process management 

to achieve the results of improvement in productivity 

in Indian construction projects. The main purpose of 

this study is to apply component based Partial least 

squares structural equation modeling technique to 

investigate the causal factors influencing productivity 

improvement in Indian construction projects with 

MBNQA model as a guide. This advanced statistical 

technique is used to test the statistical adequacy of 

the proposed causative model to prove or disprove 

the hypothesized relationships. By using this 

technique, the influence of direct and indirect factors 

in productivity improvement in construction projects 

can be understood. Even though, there have been 

many past studies by researchers on factors 

influencing productivity, there is no study carried out 

on the applications of structural equation modeling to 

model the causative factors of productivity in the 

Indian construction sector. The results provided for 

the analysis provide insight on productivity factors 

and explain their relative importance to construction 

professionals which will help them to take 

appropriate managerial choices and to take corrective 

actions towards the most controlling factors. 
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 The statistical results of the structural model 

indicate that all path coefficients are significant 

except the hypothetical paths H2, H5, H9 and 

H10.The significance of the path coefficients are 

analyzed by using T- statistics (Bootstrap) values. 

The final path model indicates that leadership 

strongly influences process (path coefficient = 0.54) 

information and analysis (path coefficient = 0.35) 

and Strategic planning (path coefficient = 0.19). 

These results are supported by the theoretical study 

of Badri et al.,2006, that the good leadership result  

to increase management process, strategic planning, 

measurement, analysis and knowledge management. 

It is also consistent with the results of Gomez et 

al.,2011. However, Leadership has no statistically 

significant relationship with the people construct 

(Path coefficient is 0.20).But Information and 

analysis has a strong influence on people (Path 

coefficient = 0.30). This suggests that Leadership 

indirectly influences people through information and 

analysis. Swierczek and Shrestha (2003) stated that 

to improve productivity in projects, adequate and 

sufficient information and technology resources must 

be given by the leader and the workers should also be 

trained to use those resources so that it increases their 

effectiveness and result in productivity improvement. 

People play an important role in productivity 

improvement in construction projects and has 

significant influence on the process (Path coefficient 

=0.23). It is very important for the organizations to 

focus on the development of the workforce, 

developing their skills and capabilities, assessment of 

workforce, increasing the efficiency of team effort, 

providing the workforce with adequate welfare 

facilities like food and drinking water, first aid 

treatment, resting space and toilet facilities which 

will result in productivity improvement. The results 

of this study support the research of Molina et 

al.,2007, stated that workforce focus has a positive 

and significant effect on process management. 

Strategic planning has no statistically significant 

relationship with people construct. This finding 

supports the research of Gomez et al.,2011. They 

stated that Policy and strategy has no significant 

effect on people and customer results.   

 There are four major findings from this research 

regarding the role of information and analysis in the 

causative path model. Information and analysis has a 

significant statistical influence with Strategic 

planning (Path coefficient=0.55), Results (Path 

coefficient=0.47) and people (Path coefficient=0.3) 

and insignificant influence with Process (Path 

coefficient=0.18). The statistical significant causal 

influence of Information and analysis with people, 

results and strategic planning indicates that 

construction organizations must develop an effective 

information system for measurement, analysis and 

knowledge transfer to all parties involved in the 

project. It also indicates that better usage and 

availability of information will result in achieving 

high productivity and higher organizational 

performance and this support the research findings of 

Molina et al.,2007. 

  The predictive accuracy of the model is 

determined by evaluating the value of R
2
. The 

structural model results show that 57.5% of variation 

in process factor is explained by Leadership, People 

and Information and analysis factor. About 40.7 % of 

variability in strategic planning is explained by 

Leadership and Information and Analysis. About 

35.1% changes in goals of achieving the productivity 

improvement is explained by Process related factor 

and Information and analysis factor.  

 During PLS path model development, the model 

is modified by deleting the paths that have low 

correlations to optimize the fit of the model. The 

global fit index of the proposed model also ascertains 

that empirical data used fits the model and has 42% 

prediction power. The statistical adequacy of sample 

size for the model is validated by carrying out the 

power analysis and the results indicate that sample 

size used in this study is adequate for achieving 

significant power. 

 

Conclusion: 

 This research tested Partial least squares path 

model for productivity improvement through the 

questionnaire survey distributed to clients, 

consultants and contractors of Indian construction 

projects. Implementation of leadership, strategic 

planning, people management, process management, 

Information and analysis has an important role to 

improve productivity in construction projects through 

MBNQA model criteria. The results of this study 

help to understand the interrelationships between five 

productivity attributes and define where the 

construction firms should focus in order to achieve 

high productivity in their projects. 

 The findings of this research indicate that Good 

Leadership can improve Process, Strategic planning, 

and Information and analysis. It means that leader’s 

commitment and involvement can provide guidance 

to develop and better implement the process, for the 

significant contribution to the implementation of 

good strategic development and for information and 

knowledge transfer which will result in achieving 

high productivity in construction projects. Strategic 

planning did not contribute significantly to people 

management, which is an indicative of the difficulty 

some construction organizations have in developing 

and deploying good strategic plans to focus on 

people. Empowerment of people contributes 

significantly to process management and plays a key 

role in achieving high productivity in construction 

projects. Moral and attitude of workers, work 

pressure, personal problems, lack of team effort, 

learning curve are the important factors to be 

addressed in process improvements as people are the 

important assets to the organization. Furthermore, 

Information and analysis has a significant influence 
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on people and results of achieving productivity 

improvement. It means better usage and availability 

of information transfer and flow helps to stimulate 

the knowledge, ideas of the people and result in 

productivity improvement of the organization.  

  The application of the Malcolm Baldrige Model 

criteria enables the construction organization to 

assess its productivity enhancement empirically 

against a number of internationally accepted criteria, 

identify the strengths of the organization, to put focus 

on areas where performance needs improvement and 

to set the improvement plans in action. This study 

could be considered as a baseline for determining the 

productivity enhancement of the construction 

organizations. Substantiation of effectiveness of the 

application and excellence models in construction 

organizations is still lacking. In the light of the 

results of this study, it is recommended that follow-

up studies should be conducted to examine the 

qualitative and quantitative nature of the factors 

influencing productivity enhancement in construction 

projects. 
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