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Abstract

We investigate the effect on firm performance of the motivation for applying maturity mod-
els in manufacturing and information technology organizations. We expect the association
between profitability and maturity models to be less if motivated by external contract require-
ments (e.g., for certain government contracts), than if motivated internally to improve pro-
cesses. Using a sample of firm-year observations for 1,105 SEC registrants in the manufactur-
ing (Standard Industry Classification (SIC): 3600~3812) and IT industries (SIC: 7370~7374)
for 2017 and 2018, and CMMI information from the CMMI institute published appraisal
results system, it is observed that 28 public firms (17 IT firm-years and 23 manufacturing
firm-years) in the sample had CMMI appraisals between 2017 and 2018. We use logistic re-
gression to test if the likelihood of CMMI appraisal is positively associated with government
sales. The results support for the manufacturing industry, but not for the IT industry, prior

research’s assertion that maturity is a source for competitive advantage.
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Introduction

Quality management shapes organizational perfor-
mance as it emphasizes process improvements aligned
with an organization’s strategic objectives (Sztorc &
Savenkovs, 2020). Recent reviews confirm the cur-
rency of continuous improvement for business suc-
cess (Santos et al., 2021). Capability maturity models,
which were developed first in the software industry
by the Software Engineering Institute at the Carnegie
Mellon University, emphasize incremental and struc-
tured enhancements to processes and performance.
Their success in the software industry popularized
them and other industries such as manufacturing and
services adopted and tailored them to their needs. Ex-
amples include Capability Maturity Model Integra-
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tion, and Software Process Improvement and Capa-
bility determination.

The Capability Maturity Model (CMM) provides a
framework for achieving continuous process improve-
ment through five evolutionary levels. At level 1, the
Initial Level, an organization has few standard prac-
tices and projects do not operate on planned proce-
dures. At this level, performance is more dependent
on individuals not of the organization. At level 2,
the Repeatable Level, an organization is more “dis-
ciplined” as standards and policies for managing a
software project are established. This enables the or-
ganization to track cost schedule and functionality of
projects and use data and observations of previous
projects to develop realistic project commitments. At
level 3, the Defined Level, standards are institutional-
ized through organization wide training programs. At
this stage management has good insight into techni-
cal progress on all projects. At level 4, the Managed
Level, the organization emphasizes quantification and
predictability as it sets quantitative quality goals for
both software products and processes. Quantification
enables projects to narrow the variation in their pro-
cess performance and ensure it falls within acceptable
quantitative boundaries. At level 5, the Optimizing
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Level, the entire organization is focused on continuous
improvement. The focus is on double loop learning as
the causes of defects are identified and controlled, and
lessons learned are disseminated to other projects.

These five maturity levels enable an organization
to assess its capability maturity and take actions to
improve it. Kosieradzka and Ciechanska (2018) relate
best practices in Lean Manufacturing, Total Qual-
ity Management, Total Productive Maintenance, The-
ory of Constraints, Six Sigma, and Kaizen production
management systems to these five levels. In spite of
the recognition of the importance of capability ma-
turity for a firm’s performance, and the continuing
development of maturity models, including special-
ized models such as project management maturity
models (Grant & Pennypacker, 2006) and digital ma-
turity models (Sandor & Guban, 2021), few stud-
ies have examined the relationship between capabil-
ity maturity and financial performance. This study
extends quality maturity management research by
studying the association between firm performance
and the motivation for applying maturity models. We
explore whether the motivation for maturity model
application affects firm financial performance. Sur-
vey evidence (Thibodeau, 2013; White, 2018), sug-
gests that external government contractual require-
ments are driving the propensity for maturity model
certification. Consistent with this conjecture, we ask
(1) is there a positive association between maturity
and government sales and (since we expect the mo-
tivation for maturity model certification will differ
by industry) (2) will a positive association between
firm performance and maturity proxy depend on in-
dustry?

We contribute to the discourse on the importance
of capability maturity for the firms by examining
whether the likelihood of Capability Maturity Model
Integration (CMMI®)) appraisal is increasing in gov-
ernment sales for both IT and manufacturing firms.
This would suggest that profitability may be driven
not only by maturity, but also by higher sales due to
securing government contracts. An important contri-
bution of this exploratory study is its empirical ex-
amination, using publicly available data, of the rela-
tionship between financial performance and maturity.
Our finding adds to the inconclusive evidence link-
ing project management maturity to project success
in prior studies (Grant & Pennypacker, 2006; Ibbs &
Kwak, 2000; Jugdev & Thomas, 2002). However, by
suggesting that the motivation for application of ma-
turity models may explain the industry differences in
our study, we contribute to the project management
maturity literature and provide a foundation for fur-
ther studies.
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Literature review

While quality maturity management improves or-
ganizational performance (Van der Wiele, Brown,
Millen, & Whelan, 2000), Hardie (1998) cautions that
those studying the link between quality and business
performance must consider how definitions, measures
of quality, and business outcomes vary from organiza-
tion to organization. In addition, for project-based or-
ganizations, because the definitions, measures of qual-
ity and business outcomes of projects may differ from
those of the organization as a whole, studying capa-
bility maturity may shed light on the “uncertainty as-
sociated with the causal chain from quality to busi-
ness performance” (Hardie, 1998, p. 76). The Project
Management Institute (PMI) defines a project as a
time bounded endeavor undertaken to create a unique
product or service (PMBOK, 2008). Effective project
management enables organizations to carry out large-
scale projects on time, within budget and with mini-
mal disruption to the rest of the business. According
to a PricewaterhouseCoopers — 2012 global survey of
CEOs entitled “Insights and Trends: Current Portfo-
lio, Programme, and Project Management Practices”,
97% of respondents agreed project management is
critical to business performance and organizational
success and 94% agreed that project management en-
ables business growth. More recently, over 45% of re-
spondents to global survey of project management
practitioners, reported that their organization has “a
formal process to mature existing project/portfolio
management practices” (Langley, 2018, p. 24).

For manufacturing and IT industries, the poten-
tial of project management as a way of organizing
work for value creation is well recognized (Laursen &
Svejvig, 2016; Winter & Szczepanek, 2008). However,
there are many risks associated with projects. It is
recognized that standardization approaches to project
management is important for risk management and
successful delivery of the project outcomes (Milosevic
& Patanakul, 2005). No wonder the project manage-
ment literature has paid so much attention to concep-
tualization of project management maturity models
and the impact of standardization of project man-
agement practices as an internal control mechanism
on project management performance (e.g. Liu, Chen,
Chan, & Lie, 2008).

The proliferation of PMMMs beginning in the 1990s
(Grant & Pennypacker, 2006) triggered many aca-
demic studies of project maturity and PMMM as-
sessment (e.g., Andersen and Jessen, 2003; Mullaly,
2006), PMMM organizational impacts (e.g., Ibbs &

Volume 13 ¢ Number 2 e June 2022



www.czasopisma.pan.pl P
Y

N www.journals.pan.pl

Management and Production Engineering Review

Kwak, 2000; Yazici, 2009), and project management
maturity as a potential source of competitive ad-
vantage (Jugdev & Thomas, 2002). While early re-
search provided insights into the development, assess-
ment, industry differences and benefits of PMMDMs
(Albrecht & Spang, 2014), more recent literature has
focused on the variations and shortcomings of PMMM
(Brookes, Butler, Dey, & Clark, 2014; Mullaly, 2014)
and the need for greater consideration of organiza-
tional and contextual factors (e.g., Aubry, 2015; Back-
lund, Chronéer, & Sundqvist, 2015; Gorog, 2016; Mir
& Pinnington, 2014; Sanchez, Micaelli, Bonjour, &
Monticolo, 2019).

According to the resource-based view (Barney,
1991), differences in competitive advantage are fun-
damentally due to the distinctive resources and capa-
bilities that are valuable, rare, inimitable and non-
substitutable. Competitive advantage is sustained
when a firm implements a strategy that cannot be
duplicated. Project management as a part of a firm’s
resource portfolio and its relationship with firm per-
formance has been subject of several studies (Jugdev,
2004; Jugdev, Mathur, & Fung, 2007; Rezania & Oue-
draogo, 2014). Jugdev & Thomas (2002) examine
project management maturity models as indicators of
a firms’ project management practices and their po-
tential for a source of competitive advantage. They
indicate that project management maturity can lead
to temporary competitive advantage.

Externally imposed demands for certification and
its effect on firm performance is an organizational
and contextual factor that has not been explored in
PMMM research. In contrast, as shown by Sampaio
et al.’s (2009) literature review, the benefits, barriers
and drawbacks to ISO 9001 certification have been
extensively studied. Extant literature shows (Sam-
paio, Saraiva, & Rodrigues, 2009) that seeking cer-
tification for external motivations (e.g., contractual
reasons) is associated with achieving mostly exter-
nal benefits (e.g., market share improvement), while
seeking certification for internal reasons (e.g., process
improvement) is associated with achieving mostly in-
ternal benefits (e.g., internal organization and com-
petitive advantage improvement). Based on their lit-
erature review, Sampaio et al. (2009, p. 48) conclude
that when “firms simply react to external pressures for
getting certified, they may face ISO 9001 registration
as a prime objective of itself, adopt a minimalist ap-
proach to achieve it, and thus achieve limited internal
performance improvements.”

In this study, we explore whether the motivation for
maturity model application affects firm performance.
Capability Maturity Model Integration (CMMI®)) is

Volume 13 @ Number 2 e June 2022

the successor to the CMM, which was developed by
the Software Engineering Institute of Carnegie-Mellon
University three decades ago to help organizations im-
prove their software processes. CMMI captures more
than project management maturity. It is a model used
to assess an organization’s ability to perform, con-
trol, and improve its performance in a process area.
Nonetheless, the presence or absence of CMMI in this
study can be considered a proxy for PMMM for sev-
eral reasons. First, Albrecht and Spang’s (2016, p.
19) qualitative content analysis of PMMMs include
CMM and the observation that CMM “served as a
blueprint” for many process-based maturity models.
Also, project management processes are integrated
in CMMI. Second, CMMI is widely used, particu-
larly to assess software development maturity, the
context in which most PMMM studies have been un-
dertaken (Brookes et al., 2014). Third, information
on CMMI appraisals is publicly available (an organi-
zation is appraised, not certified in CMMI). Finally,
anecdotal evidence suggests that some companies seek
a CMMI appraisal because of government contract-
ing concerns rather than to invest in process improve-
ment.

In response to Chrissis et al. (2003, p. 28), a re-
spondent observed, “Adopting CMMI simply keeps
our government customers happy. The value to our
process improvement effort is minimal”, a sentiment
echoed by others in this and other surveys (Thi-
bodeau, 2013). CMMI appraisal, a lengthy process
that includes being appraised by an independent ex-
pert, is frequently required in order to bid on gov-
ernment contracts (Thibodeau, 2013; White, 2018)!.
This leads to our first hypothesis:

H1: The likelihood of CMMI appraisal is positively
associated with government sales.

While Grant and Pennybaker (2006) find that
project management maturity is similar across indus-
tries, Ibbs and Kwak (2000) note that project man-
agement maturity for hi-tech manufacturing is high
relative to information systems projects. Irrespective
of maturity levels, we expect that the motivations for
CMMI appraisal will vary by industry. This leads to
our second hypothesis:

H2: The association between CMMI appraisal and
profitability depends on industry.

IWhile the CMMI Institute no longer publishes maturity
levels, we observed in the past that many companies chose to
limit the assessment to a level 3 review. This may be because
they are just at level 3 or this may suggest that the main pur-
pose of certification was to obtain contracts rather than as part
of a plan to improve processes.
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Methodology

The CMMI Institute began posting CMMI v1.3
appraisal results in 2017. Our sample is comprised
of firm-year observations for 1,105 SEC registrants
in the manufacturing (Standard Industry Classifi-
cation (SIC): 3600~3812) and IT industries (SIC:
7370~7374) for 2017 and 2018. We obtain finan-
cial and customer segments data from the Compu-
stat database through Wharton Research Data Ser-
vices (WRDS). The Compustat Segment Customer
database reports any customer accounting for more
than 10% of the total sales of a firm and clas-
sifies major customers as (1) corporate customers,
(2) government customers (including domestic gov-
ernment agencies, foreign government agencies, state
government agencies, local government agencies), or
(3) market customers. Our sample is comprised of
the 2,061 firm-year observations (1,132 IT firm-years
and 929 manufacturing firm-years) with complete rev-
enue, net income, and total asset data. The sam-
ple includes 73 companies with major government
customers (35 IT firm-years and 86 manufactur-
ing firm-years) and 1,032 companies without ma-
jor government customers (1,097 IT firm-years and
843 manufacturing firm-years). We collect CMMI in-
formation from the CMMI institute published ap-
praisal results system (PARS). We find that 28 pub-
lic firms (17 IT firm-years and 23 manufacturing
firm-years) in the sample had CMMI appraisals be-
tween 2017 and 2018. Table 1 reports firm-years with
and without CMMI appraisals for the full sample
(2,061 firm-years) and the subsample of firm-years
with (121) and without government customers (1,940)
by year.

Variables

We use a dummy variable CMMI to indicate
whether firms have CMMI appraisals. Variable CMMI
equals 1 if a firm has passed a CMMI appraisal (any

level and category) published by CMMI institute in
that specific year and 0 otherwise. We define a dummy
variable ITFirm, which equals 1 if a firm is in IT in-
dustry and 0 if a firm is in manufacturing industry.
We use net income (in millions) as the proxy for prof-
itability. We calculate the percentage of sales from
government customers (GovSales) by dividing major
government customer sales from the Compustat seg-
ments data (e.g., US federal government, state and
local governments, department of defense, medicare
and medicaid services, and military) by total rev-
enue. We measure size using natural logarithm of total
assets.

Table 2 Panel A shows descriptive statistics by year
for the full sample and in the subsample of firm-years
with government sales. Panel B reports descriptive
statistics by industry for the full sample. Panel B re-
ports that firm-years in the IT industry are smaller
and have lower net income and percentage of gov-
ernment sales than firm-years in the manufacturing
industries (p < 0.01). The likelihood of CMMI ap-
praisal is similar in both industries. Panel C compares
IT and manufacturing firm-years in the subsample of
companies with government customers. Panel C re-
ports that firm-years in the IT industry are marginally
smaller (p < 0.01) and have lower net income and
a greater percentage of government sales (p < 0.01)
than firms in the manufacturing industries. The per-
centage of companies with CMMI appraisals in both
industries is similar (p > 0.7). Table 3 reports that all
pairwise Pearson correlation coefficients are below 40
percent.

Methods

We use logistic regression to test H1, that the likeli-
hood of CMMI appraisal is positively associated with
government sales

We use OLS regression to test H2, that the associ-
ation between CMMI appraisal and profitability de-
pends on industry.

Table 1
Sample
1T Manufacturing Subtotal IT Manufacturing | Subtotal | Total
No o | N tovmr| N Tommr| N faov| N cov | N | Gov
CMMI CMMI CMMI Gov Gov Gov
2017 592 9 478 12 1070 21 580 21 439 51 1,019 | 72 | 1,091
2018 | 523 8 428 11 951 19 517 | 14 404 35 921 | 49 | 970
Total | 1,115 17 906 23 2,021 40 1,097 | 35 843 86 | 1,940 | 121 | 2,061
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Table 2
Descriptive statistics
Panel A Full Sample Sample with government sales
Obs. | Mean | Std. Dev.| Min | Max |Obs. | Mean | Std. Dev.| Min | Max
CMMI 2,061 | 0.02 0.14 0 1 121 | 0.19 0.39 0 1
Net Income 2,061 | 388.47 | 2,481.14 | -4,864 | 59,531 | 121 |556.07| 1,516.52 |—1,264 | 10,460
GovSales 2,061 | 0.03 0.13 0 1 121 | 0.44 0.32 0.02 1
Size 2,061 | 5.67 2.88 —6.21 | 13.17 | 121 | 6.81 2.68 0.37 | 11.81
Panel B: Full Sample T Manufacturing
Obs. | Mean | Std. Dev. | Min Max | Obs. | Mean | Std. Dev. | Min Max t-test
CMMI 1,132 0.02 0.12 0 1 929 | 0.02 0.16 0 1 -1.60
Net Income 1,132 240.18 | 1,704.93 | —3,445 | 30,736 | 929 | 569.16 | 3,172.26 |—4,864 | 59,531 | —3.00***
GovSales 1,132 0.02 0.12 0 1 929 | 0.04 0.14 0 0.97 | -3.03***
Size 1,132 5.38 2.87 —6.21 | 12.46 | 929 | 6.01 2.87 —-2.26 | 13.17 |-4.91***
Panel C: Sample with IT Manufacturing
Government sales | Obs. | Mean | Std. Dev.| Min | Max |Obs. | Mean |Std. Dev.| Min | Max | t-test
CMMI 35 0.17 0.38 0 1 86 0.20 0.40 0 1 -0.33
Net Income 35 | 84.33 | 158.58 —-100 581 86 | 748.05| 1,762.91 |-1,264 | 10,460 | —2.22**
GovSales 35 0.58 0.39 0.06 1 86 0.38 0.27 0.02 0.97 | 3.17%%*
Size 35 6.07 2.51 0.37 9.10 86 7.11 2.71 1.73 | 11.81 | -1.97*

Panel A shows descriptive statistics in full sample and sample with government sales. Panel B divides the full sample
into IT and manufacturing industries. Panel C divides the sample with government sales into IT and manufacturing
industries. *** ** and * denote significance levels at 1%, 5%, and 10% (two-tailed).

Table 3
Pearson correlation coefficients
(1) (2) (3) (4)
(1) CMMI 1
. -0.04
(2) ITFirm (0.11) 1
0.06*** | —0.07***
(3) Net Income (0.01) (0.00) 1
0.40%** | —0.07*** 0.02
(4) GovSales | " 00y | (0.00) | (0.34) 1
(5) Size 0.17F%% | —0.11%%*%| 0.31%** | 0.09***
(0.00) (0.00) (0.00) (0.00)

*xx ** and * denote significance levels at 1%, 5%, and
10% (two-tailed), respectively, numbers in parentheses are
p-values

Results

Table 4 reports the results of logistic regression with
standard errors clustered by firm. In model [1] full
sample, we find that firms with higher percentage

Volume 13 @ Number 2 e June 2022

of sales from government (8 = 4.81, p < 0.01) and
large firms (8 = 0.59, p < 0.01) are more likely to
get CMMI appraisals. Figure 1 reports the diagnostic
ability of our logistic model in a receiver operating
characteristic (ROC) chart (92.27%). When we split
the sample by industry, we find consistent results that
government sales and size are the two driving effects
associated with CMMI appraisal. In model [2] for the
IT industry, we find a positive association between
government sales percentage (8 = 4.11, p < 0.01),
firm size (8 = 0.62, p < 0.01) and the likelihood
of CMMI. Similarly, in the manufacturing industry
(model [3]), government sales (8 = 5.71, p < 0.01)
and firm size (8 = 0.58, p < 0.01) are positively linked
with the CMMI likelihood. When we limit the sam-
ple to companies with government sales (model [4]),
our results are consistent with the results of the full
sample. We find that government sales (8 = 3.98,
p < 0.01) and size (8 = 0.81, p < 0.01) are positively
related to CMMI appraisal. In the subsample of IT
companies with government sales (model [5]), we find
that firm size is marginally linked to the likelihood
of CMMI (8 = 1.86, p<0.10). In model [6], manu-
facturing industries with government sales, we find
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Table 4
Logistic regression
Full Sample Sample with Gov Sales
Dependent (1] [2] (3] [4] [5] (6]
Variable: Sample with
CMMI Full Sample IT Manufacturing Gov Sales IT Manufacturing
Coef. 4 Coef. Z Coef. Z Coef. Z Coef. Z Coef. Z
ITFirm 0.07 0.17 -0.53 | —0.59
GovSales | 4.81 8.25%** | 411 | 5.63*¥** | 5.71 | 5.69%** | 3.98 | 3.19*%** | 6.19 | 2.58** | 3.61 | 2.50***
Size 0.59 T.T2¥HK 1 0.62 | 5.12%¥F | 0.58 | 5.79%**F | 0.81 | 3.22%** | 1.86 1.85* 0.72 | 3.30%**
Constant | —9.12 |-11.10***| —9.12 |-9.00***| —9.17 |-8.42***| —9.83 |-4.00***| —20.86 |-2.80***| —8.91 |-3.78***
Obs. 2,061 1,132 929 121 35 86
Chi-
110.85 48.75 52.00 18.34 15.06 14.31
squared
Pseudo |40 5707 31.20% 44.63% 42.40% 56.78% 38.99%
R-squared
Log
Likelihood -121.79 —60.72 -59.68 -33.89 —6.93 —26.09
AROC |92.27% 90.19% 94.14% 91.61% 95.40% 89.86%

Significance levels at < 1%, unless indicated by **, and * which enote significance levels at 5%, and 10% (two-tailed)

respectively. Standard errors are clustered by firm.

CMMI is associated significantly with two variables,
government sales (8 = 3.61, p < 0.01) and firm size
(8 =0.72, p < 0.01). Overall, our results in Table 4
indicate that larger companies with more government
sales are more likely to get CMMI appraisals.

1.00

0.50 0.75

Sensitivity

0.25

T
0.50

1 - Specificity

Area under ROC curve = 0.9227

Fig. 1. Area under the ROC Curve for logistic regression
(full sample, size = 2,061)

We further test the impact of CMMI on profitabil-
ity for firms with government customers using OLS
with clustered standard errors by firm. As shown
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in Table 5 model [1], we find that industry moder-
ates the relationship between CMMI and profitability
(8 =-1,925.26, p < 0.05). CMMI appraisal has dif-
ferent impacts on IT and manufacturing industries.
As illustrated in Figure 2, we find that having CMMI
appraisal increases the profitability of manufactur-
ing companies, while having CMMI appraisal reduces
profitability for IT companies. When we split the sam-
ple, we find no significant impact of CMMI on IT
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Fig. 2. Relationship between CMMI, Industry and Net
Income
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Table 5
Main Result: OLS Regression (sample: firms with government sales)
Dependent [1] 2] [3]

Variable: Full Sample IT Manufacturing
Net Income Coef. t Coef. t Coef. t
CMMI 1,536.17 1.86* 112.63 1.04 1,338.32 1.67*
ITFirm -93.77 -0.65
CMMI*ITFirm | -1,925.26 —2.23%*

GovSales 106.94 0.37 43.52 0.65 81.02 0.17
Size 209.79 2.84%** 28.32 2.54%** 274.74 2.93 %K
Constant -1,152.67 | —2.94%%* | -151.94 | —2.61** | -1,583.79 | -3.03%**
Year Dummy Yes Yes Yes

Obs. 121 35 86

F 3.12%%* 4.09%** 3.73HH*

Adj. R-squared 36.88% 37.95% 37.78%

Root MSE 1,204.9 124.92 1,390.6

*ax xxand * denote significance levels at 1%, 5%, and 10% (two-tailed) respectively. Standard

errors are clustered by firm.

companies’ profitability (model [2]). For manufactur-
ing companies, we find a marginally significant posi-
tive impact of having CMMI appraisal on profitabil-
ity (8 = 1,338.32, p < 0.10). Our results suggest that
larger firms with better project management capabil-
ity generate more profits but only in manufacturing
industries.

Robustness

We use entropy balancing (Hainmueller, 2012), to
balance the covariates of the regression to reduce

the bias from misspecification of model form. En-
tropy balancing is a quasi-matching approach that
reweights the distributional properties (e.g., mean,
variance, skewness) of each observation to make treat-
ment (e.g., with CMMI) and comparison groups (e.g.,
without CMMI) as similar as possible on observed
confounders (Hainmueller, 2012). Entropy balancing
is gaining in popularity because all observations are
retained and inferences are not susceptible (as is the
case for propensity score matching) to worsened bal-
ance when data on important confounders is not avail-
able (Zhao & Percival, 2016). As shown in Table 6, in

Table 6
Robustness: entropy weighting (sample: firm with government sales)

Before Balancing Treat (with CMMI) Control (without CMMI)
mean variance skewness mean Variance skewness
ITFirm 0.26 0.20 1.09 0.30 0.21 0.89
GovSales 0.68 0.06 —0.59 0.38 0.10 0.80
Size 9.25 2.52 —0.58 6.24 6.58 -0.33
Year 2017 0.26 0.26 2017 0.24 0.42
After Balancing Treat (with CMMI) Control (without CMMI)
mean variance skewness mean Variance skewness
ITFirm 0.26 0.20 1.09 0.27 0.20 1.03
GovSales 0.68 0.06 -0.59 0.68 0.06 —0.58
Size 9.25 2.52 —0.58 9.25 2.52 -0.58
Year 2017 0.26 0.26 2017 0.25 0.24
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the subsample of firm-years with government sales,
companies with and without CMMI have different
characteristics based on mean, variance and skew-
ness before balancing. After balancing, the mean, vari-
ance, and skewness are identical. We repeat our main
result in Table 5 model [1] using the entropy bal-
anced sample. We find results consistent with the
main results (Table 7) that industry moderates the re-
lationship between CMMI appraisal and profitability
(8 = —1,452.40, p < 0.05). Our results suggest that
larger firms (8 = 981.64, p < 0.01) and more project
management maturity (8 = 1,244.19, p < 0.05) are
more profitable. Our results are robust before and af-
ter entropy balancing.

Table 7
Robustness: OLS after entropy weighting
(sample: firms with government sales)

Sample with Government Sales
Coef. t

CMMI 1,244.19 2.35%*
ITFirm 634.50 1.02
CMMI*ITFirm —-1,452.40 —2.10%*
GovSales —234.19 -0.25
Size 981.64 5.10%**
Constant —-8,264.70 —4.34%**
Year Dummy Yes
Obs. 121
F 10.31
R-squared 58.39%

*** and ** denote significance levels at 1% and 5%.

Discussion and conclusions

Prior literature shows inconclusive evidence link-
ing project management maturity to project success
in prior studies (Grant and Pennypacker, 2006; Ibbs
and Kwak, 2000; Jugdev et al., 2002; Mullaly, 2014;
Yazici, 2009). We shed light on one possible expla-
nation: the motivations for applying project manage-
ment maturity models may differ between studies. In-
vestigating such possible differences presents an op-
portunity for future research. We also contribute to
PMMM research by demonstrating that empirical ex-
amination using publicly available data may be used
to conduct exploratory investigation of possible con-
founding variables if a suitable proxy is available.
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There are areas that need to be addressed in the fol-
low up research. We included only size and industry in
our tests. The literature reviewed to develop our pre-
dictions indicates many other variables may affect the
relationship between profitability and PMMM. For
example, we did not include a variable to measure
how departments were governed. Entropy balancing,
while balancing the covariates of the regression to re-
duce the bias from misspecification of model form,
does not address omitted correlated variable concerns.
We leave investigating these possible omitted corre-
lated variables to future research. Also, in our tests of
the relationship between PMMM and profitability, we
measured profitability using net income. Other mea-
sures (e.g.7 return on assets, return on investment)
may yield different results.
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