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Abstract: The objective of this study is to know the perception of varied experienced project man-
agement professionals of India to measurement-based and valuation-based methods for inclusion 
in the imaginary environment management knowledge area of PMBOK. Results attained through 
SPSS using chi-square test of association conclude that there is a significant relationship between 
experience and choosing the right method. The current study suggests that lifecycle analysis and 
ecosystem service valuation should be included in the environment management knowledge area 
of PMBOK.

Keywords: Project Management Body of Knowledge, Environment Management, Work Experi-
ence

JEL Classifications M19 · Q51 · Q01

This paper was presented at the Fifth International Scientific Conference on Knowledge Based Sustainable Development 
- ERAZ 2019 – May 23, Budapest, Hungary, www.eraz.org.rs

 Manuj Madan 
manuj.madan@chitkara.edu.in

1 Chitkara University, Chandigarh-Patiala NH-64, Rajpura - 140401, India 
2 Sri Sri University, Cuttack, Odisha – 754006, India

https://doi.org/10.31410/Balkans.JETSS.2019.2.2.124-133
https://orcid.org/0000-0002-0501-4634
https://orcid.org/0000-0002-8830-3131


125

Balkan JETSS (2019) 2: 124-133

1. INTRODUCTION

After defining ten knowledge areas, namely cost management, scope management, integration 
management, time management, quality management, resource management, communications 
management, risk management, procurement management and stakeholder management by Pro-
ject Management Body of Knowledge (PMBOK), the work of project managers and other stake-
holders became more organized and visible. Many projects were implemented by dividing work 
structures according to these knowledge areas, but there was not much consideration given to 
sustainability effects of the project. There is no knowledge area that takes care of environmental 
effects of a project. It was, thus, identified as a visible gap in research to introduce a framework of 
environment management as an 11th knowledge area in PMBOK. 

Sustainability actually has three pillars – environment, economic and social. We shall be focus-
sing mainly on inter-relationship of project management with environment management. Various 
measurement-based methods and valuation-based methods exist for environment management. 
Four methods in measurement-based approach, namely carbon footprint, balanced scorecard, 
ecological footprint and life cycle analysis and four methods in valuation-based approach, namely 
cost benefit analysis, ecosystem service valuation, sustainability value added and triple bottom 
line have been chosen for this study. The criteria for choosing these four in each approach were 
popularity on online search engines.

Each project manager with different experience level, which was identified through number of 
projects completed by them, and through different age groups, have varied perception about dif-
ferent methods to be given priority for inclusion in new knowledge area of project management. 
The understanding of the perception of project managers for inclusion of environmental factors in 
PMBOK is the crux of the issue.

Over a couple of decades, there have been lot of word about keeping environment safe for future 
generations. This has resulted into introduction of sustainable techniques in project management. 
Also, sustainable operations have been the talk of many researchers. But to my surprise, there 
has been no knowledge area in Project Management Body of Knowledge (PMBOK) guide that 
talks about sustainability, specifically environmental aspects of sustainability. The research gap 
was, therefore, found to introduce a framework of environment management knowledge area in 
PMBOK. The perception of various project managers was studied in this regard to identify meth-
ods that can be given priority in this new knowledge area of environment management. Some of 
the existing literature that throws light on some aspects of similar research in their studies are 
mentioned below:

Labuschagne and Brent (2004), introduced a procedure to improve the consideration of environ-
mental aspects in project life cycle management in the process industry of South Africa. Further-
more, a qualitative procedure to evaluate the environmental factors of a project was demonstrated 
in order to provide the decision-makers at the phase-end reviews with the relevant information.

It has been established by Labuschagne and Brent (2005), that the asset life cycle resulting from 
the project, and the subsequent product life cycle resulting from the asset have economic, social 
and environmental consequences, which are in turn associated with an implemented project. This 
research developed a framework to assess the sustainability of operational activities.
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Brent and Peterick (2007), have suggested that EIA (Environmental Impact assessment) may 
commence in any of the project lifecycle phases, from pre-feasibility to detailed design. This 
research proposed a model for the process industry in the energy sector to align the new South 
African EIA process with the project lifecycles and to provide EIA stage-gate criteria.

A study by Mathur, Price and Austin (2008), shows that sustainability assessment process, if 
appropriately designed could be the ideal process through which the benefits of stakeholder en-
gagement within a project can be maximized and the sustainability agenda be pursued.

In construction industry as per Fernández-Sánchez and Rodríguez-López (2010), energy con-
sumption, waste management and ecological footprint are found to be the most important indica-
tors of sustainability.

Robichaud and Anantatmula (2011) showed that greening project management practices can pro-
vide a significant value to a sustainable construction project while delivering it within acceptable 
cost constraints.

A framework has been proposed by Talbot and Ray Venkataraman (2011) that produced a more 
manageable set of 27 high level indicators, not all of which will be applicable to all projects. The 
utility of the proposed framework and indicator set has been back checked against a recently com-
pleted engineer, procure, and construction (EPC) managed mining project undertaken by a large 
engineering and project management services organization.

Brones, Marly and Zancul (2014) have discussed the issues related to environmental product 
development and environmental sustainability and explored the points of intersection between 
eco-design and project management.

Sanchez (2014) has proposed that there is a good potential for integrating sustainability and pro-
ject management in operational terms. 

Martens and Carvalho (2016) have suggested that though firms have concern about sustainability 
in project management, there is a gap between the perception of importance and the actual use 
in practice.

2. METHODOLOGY

2.1. Research Questions and Hypotheses Formulation

As mentioned above, the goal of the current research is to investigate the significant differences in 
the perception of project managers towards environmental sustainability in project management. 
The knowledge areas in project management body of knowledge (PMBOK) were considered as a 
standard reference for this research. The independent variables were number of projects completed 
by the project manager in his lifetime so far, which was categorized as less than or equal to 15 
projects completed and greater than 15 projects completed. The age group of project manager was 
another independent variable categorized as less than 34 years, between 34 & 44 and more than 44 
years of age. The researchers sought to answer the following research questions through this study:

Research Question One: Which is the most widely accepted valuation-based method for inclu-
sion in framework of environment management knowledge area?
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Research Question Two: Which is the most widely accepted measurement-based method for 
inclusion in framework of environment management knowledge area?

Research Question Three: What is the effect of different experience levels of project managers on 
choosing the appropriate methods for framework of new knowledge area in project management?

To validate the results of study, the following hypothesis have been formulated:

Null Hypothesis One: The varied experience level has no effect on choosing the right valua-
tion-based method for developing framework of environment management knowledge area in 
PMBOK.

Alternate Hypothesis One: The varied experience level has effect on choosing the right valu-
ation-based method for developing framework of environment management knowledge area in 
PMBOK.

Null Hypothesis Two: The varied experience level has no effect on choosing the right measure-
ment-based method for developing framework of environment management knowledge area in 
PMBOK.

Alternate Hypothesis Two: The varied experience level has effect on choosing the right meas-
urement-based method for developing framework of environment management knowledge area 
in PMBOK.

2.2. Data Collection

The present study is based on both primary and secondary data. The primary data have been 
collected from project managers selected by judgement sampling with the help of pre-structured 
questionnaire. After the examination of 500 complete questionnaire, further analysis was carried 
out. Secondary data has been extracted from research studies and articles published in journals. 
The PMBOK guide was also used as a source of secondary data.

3. DATA AND ANALYSIS

The collected data were analysed through chi-square test of association and multinomial regres-
sion using SPSS version 26. Additionally, correspondence analysis was also done. The analysis is 
in conformity with the objectives of study and the hypotheses formulated.

Bar chart in Chart 1 shows that ecosystem service valuation method is the most preferred method 
by project management professionals for introduction in environment management knowledge 
area, which answers Research Question One. The cross tabulation and results with p-value less 
than 0.05 are shown in table 1 and table 2 respectively. The test was significant and so we reject 
NULL hypothesis (NULL Hypothesis One) and accept the alternate hypothesis (Alternate Hy-
pothesis One)

Correspondence analysis as shown in figure 1 does not give a clear clustering information about 
which age groups prefer which type of valuation method. 
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Further in table 3, multicollinearity is tested, which gives all VIF (Variance Inflation Factor) as 
less than 5 and so our assumption for multinomial regression is satisfied. Also, there were no out-
liers detected in the given valuation method data, which were tested by means of running binary 
logistic regression after creating dummy variables. The likelihood ratio test gives p-value less 
than 0.05 as shown in table 4. The running of multinomial logistic regression in SPSS gives a mul-
tinomial model for valuation methods as shown in table 5 with intercept as 75.627 and coefficients 
of age-group as 85.473 and of experience as 85.155.

Table 1. Cross tabulation for valuation-based measurements

Table 2. Chi square test results for valuation-based methods

Chi-Square Tests

Value Df
Asymptotic 
Significance 

(2-sided)
Pearson Chi-Square 11.751a 3 .008
Likelihood Ratio 11.702 3 .008
Linear-by-Linear Association 1.538 1 .215
N of Valid Cases 500
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 10.20.
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Chart 1. Bar chart for valuation-based method showing preference  
for ecosystem service valuation approach

Figure 1. Correspondence analysis biplot for age groups and valuation methods

Table 3. Multicollinearity test for valuation-based methods

Coefficientsa

Model
Collinearity Statistics

Tolerance VIF
1 less 34 .483 2.072

between 34 and 44 .480 2.084
less than equal 15 .968 1.033

a. Dependent Variable: valuation_method
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Table 4. Likelihood ratio tests showing model fitting information for valuation methods

Model Fitting Information

Model Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood Chi-Square df Sig.

Intercept Only 97.175
Final 75.627 21.548 9 .010

Table 5. Model from multinomial regression with valuation methods as dependent variable

Likelihood Ratio Tests

Effect
Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood of 

Reduced Model Chi-Square df Sig.

Intercept 75.627a .000 0 .
age_group 85.473 9.846 6 .131
experience 85.155 9.527 3 .023
The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced 
model. The reduced model is formed by omitting an effect from the final model. The null hypothesis is that 
all parameters of that effect are 0.
a. This reduced model is equivalent to the final model because omitting the effect does not increase the 
degrees of freedom.

A similar series of tests on measurement-based methods were performed with results as shown in 
tables 6 to table 10. The final model for measurement methods as shown in table 10 has intercept 
as 94.223 and coefficients of age-group as 109.530 and coefficient of experience as 121.286. The 
bar chart in Chart 2 shows preference for life cycle analysis approach.

As shown in figure 2, there is additional result in the form of clusters through correspondence 
analysis run on measurement-based method and age groups. 

Table 6. Chi Square test between measurement-based method  
and number of projects completed as two categorical variables

Chi-Square Tests

Value df Asymptotic 
Significance (2-sided)

Pearson Chi-Square 14.659a 3 .002
Likelihood Ratio 14.866 3 .002
Linear-by-Linear 
Association 12.666 1 .000

N of Valid Cases 500
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 28.56.
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Table 7. Cross tabulation for measurement-based methods

Chart 2. Bar chart for measurement-based method showing preference  
for life cycle analysis approach

Figure 2. Correspondence analysis biplot for age groups and measurement-based methods
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Table 8. Multicollinearity test results for measurement-based methods

Coefficientsa

Model Collinearity Statistics
Tolerance VIF

1
Less34 .441 2.268
between 34 and 44 .438 2.284
less than 15 projects .971 1.030

a. Dependent Variable: measurement_method

Table 9. Likelihood ratio tests showing model fitting information for measurement methods

Model Fitting Information

Model
Model Fitting Criteria Likelihood Ratio Tests

-2 Log Likelihood Chi-Square df Sig.
Intercept Only 136.151
Final 94.223 41.929 9 .000

Table 10. Model from multinomial regression with measurement  methods  
as dependent variable

Likelihood Ratio Tests

Effect
Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood of 

Reduced Model Chi-Square df Sig.

Intercept 94.223a .000 0 .
experience 109.530 15.307 3 .002
age_group 121.286 27.063 6 .000
The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced 
model. The reduced model is formed by omitting an effect from the final model. The null hypothesis is 
that all parameters of that effect are 0.
a. This reduced model is equivalent to the final model because omitting the effect does not increase the 
degrees of freedom.

4. FUTURE RESEARCH DIRECTIONS

Similar further studies can be carried for impact on internal stakeholders by introduction of social 
impact factors in the project management body of knowledge.

5. CONCLUSION

The chi square test of association between categorical variables of valuation method (four cate-
gories) and experience in form of number of projects completed (two categories) was run in SPSS 
version 26 i.e. the varied experience level has effect on choosing the right valuation-based method 
for developing framework of environment management knowledge area in PMBOK. A similar 
series of tests on measurement-based methods were performed in which we conclude that varied 
experience level has effect on choosing the right measurement-based method.

There is an interesting conclusion in the form of biplot that greater than 44 age project managers 
prefer to include balanced scorecard approach, those between 34 and 44 prefer carbon footprint 
and less than 34 age project managers prefer ecological footprint and lifecycle analysis approach-
es for inclusion in environment management knowledge area. However, no such clusters were ob-
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served in case of biplot in valuation-based method resulting in no preference by project managers 
of different age groups towards specific valuation-based method.
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