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Abstract: The objective of this study was to determine the critical success factors (CSFs), as well as respective best practices (BPs) associated with

those factors, using a case survey of the employees of Ford Motor Company working in different development centers around the world. The

company’s project managers were asked to respond to two structured questionnaires. The results confirm the study’s assumption that the order

of importance of the CSFs of the automotive industry differ from those of other industries in general. The results also reflect the importance of

the front end (FE) phase in the new product development process. Regional differences were also observed. Neglecting CSFs can lead to delayed

decision-making, resulting in higher development costs or cancellations of projects.
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1. Introduction

New product development is full of uncertainty, and it often involves
new technologies and processes. It is not in the interest of any com-
pany to launch defective products or cancel them before they are even
launched (Repenning, Gongalves & Black, 2001).

The automotive industry, like other industrial sectors, is negatively
affected by the cancellation of projects that are still in the product
development (PD) phase. The cancellation of a project during the
PD phase leads to lost resources, competitive disadvantages due to
not launching a new or modified product in the market, and gene-
ral financial losses. The causes are diverse and highly complex, and
addressing them requires extensive efforts from the project manager.
The literature largely addresses why projects fail to deliver what is
expected. There is a consensus among researchers that some critical
success factors (CSFs) significantly impact the success of a project
under development for most industrial sectors (Pinto & Slevin, 1988,
Miiller & Jugdev, 2012). However, each industrial sector has its own
characteristics, which motivates studies on determining these causes
in specific industries and finding evidence of their importance.

There are questions about why so many projects fail to deliver their
objectives despite using project management practices. Obviously,
using these practices does not ensure a project’s success nor does their
absence ensure the project’s failure. Understanding the operative cri-
tical factors is important for project managers since it will allow them
to know what to look for when managing their projects (Dinu, 2016).

Almost one in three projects fails to deliver as expected due to diverse
causes. This result was found in a study of organizations from eight
different industries: defense, engineering, mining, telecommunica-
tions, aerospace, information technology, automotive, and medical
(Buys & Stander, 2010).

It is common knowledge that the practices and decisions that are im-
plemented in the phases prior to PD may result in a project’s subse-
quent cancellation. If project managers are not aware of the critical
factors that can influence their objectives in the initial phase, then
the project is unlikely to succeed (Alias, Zawawi, Yusof & Aris, 2014).

Many studies have been conducted to determine the CSFs (e.g., Pinto
& Slevin, 1988; Alias et al., 2014; Chan et al., 2004) in different indus-
tries in order to minimize the problems. However, the new product
development process in each industry is different with different con-
figurations and conditions. An approach that is focused on a speci-
fic industrial sector has the potential to elucidate the factors that are
most important in this specific context since some factors undoub-
tedly predominate over others.

This results the following research question: “What are the critical
success factors for new product development projects in the automo-
tive industry?”

The study object is Ford Motor Company, a multinational automo-
tive company that has different product development (PD) centers
around the world with a manufacturing presence on all continents.
Its primary PD center is located in the United States.

This study’s assumption is that the most important CSFs for projects
in the automotive industry differ from the CSFs for projects in other
industries in general due to the specific characteristics of the product
and business in question. Supporting this assumption is the fact that
the success or failure of a project can be determined by many factors,
which are beyond the control of management (Belassi & Tukel, 1996).

In regard to the new product development (NPD) process, the ques-
tion becomes even more complex due to higher expenditures and the
extent to which the clients” preferences become more multifaceted and
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changing, which requires rapid adjustments and novel ideas (Clark &
Wheelwright, 1993; Bahia & Domingues, 2010; Roy, Colmer, Griggs
& ROY, 2005).

2.Theoretical Framework

This section is divided in two topics, namely critical success factors
(CSF) in project management and Best Practices Associated with
CSFs.

2.1 CSFs in Project Management

CSFs are referenced in the literature as factors that can determine a
project’s success or failure and are beyond the conventional control of
project management. Studies that evaluate, explain or analyze these
factors are still lacking (Belassi & Tukel, 1996).

Milosevic and Patanakul (2005), in their study of projects in the elec-
tronics, computer and software industries, reported that, from the
viewpoint of project management, CSFs can be defined as conditions,
characteristics or variables that have significant impacts on a project
and can result in project success when properly maintained, managed
and sustained.

The search to understand and use CSFs has been established and po-
pularized over the last 20 years (Chan et al., 2004). Despite the diffe-
rent studies on identifying CSFs, there is no consensus among resear-
chers regarding the factors that influence project success (Fortune &
White, 2006).

Alias et al. (2014), in their study of civil construction projects, report
that in the context of known problems in project management, CSFs
emerge as decision-making supports. Considering an “input-proces-
sing-output” model, CSFs are the inputs for project management that
can directly or indirectly lead to project success.

Many studies have shown that NPD projects, regardless of the type of
organization, succeed or fail due to similar reasons. Researchers have
thus sought to identify these reasons. The answers typically include
factors such as project missions, communication, policies, planning,
control, and top management support. However, despite their popu-
larity, few organizations or managers have actually used CSFs to im-
prove their management processes (Sauser, Reilly & Shenhar, 2009).
Rockart (1982), in his study of nine large and important information
systems companies, found direct effects for three CSFs: communica-
tion, human resources, and the constant adaptation to new processes
and technologies. The executives at these companies began to be seen
as “thinkers,” “planners” and “coordinators” rather than direct “im-
plementers” and “doers”” In these cases, these executives were focused
on helping their organizations adapt to a changing environment.
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Pinto and Slevin (1988), with the aim of helping project managers
gain a clear view of CSFs, conducted an empirical study using a sam-
ple of 159 PD projects, including new product development, software
and hardware, food and drugs, among others. As a result, a ten-factor
model was established that included the items or activities that are
critical for project success. The authors report that knowing when
these CSFs will impact a project’s development is as important as
knowing the CSFs.

The interrelationship of CSFs in project management is of such im-
portance that no single factor is responsible for ensuring a project’s
success. They are all interdependent and require a holistic approach
(Clarke, 1999).

On this subject, Fortune and White (2006) note that the interrelation-
ships between CSFs are at least as important as the individual CSFs.
Based on the above studies, this study proposes a simple conceptual
model (Figure 1) that establishes the interrelationships between CSFs
in projects with the three key performance dimensions within the
context of project management (costs, time and quality). This allows
one to explore the effects of CSFs on the potential failure or cancella-
tion of a project.

The conceptual model suggests that by considering the CSFs in the
three performance dimensions, a project is less likely to be discon-

tinued.
Figure 1. Conceptual model
Consider the Critical
Success Factors
Dimensions of [ l
performance in projects . R
(Clark&Wheelwright, [ Cost ] [ Time ] [ Quality }
1993)

Lower likelihood

of project being
canceled

Source: the author

The CSFs that are cited in the reviewed literature were classified into
six categories, which were used in the survey: communication, strate-
gy, management, planning, processes, and human resources. A cause
and effect diagram was used to illustrate these categories.
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Figure 2. CSF cause and effect diagram

Communication Strategy

Projects connected with\
ion key strategies

Adequate communic:
channels

Monitoring and

Client/user
engagement

(other)

Management

Top managemen
support

Allocation of
resources

Likelihood of the
project being

\4

Project business Standardization Ability of the development
plan Realistic Prior project team
Adequate schedule  changes to ©Xperiences  (other)
the project
(other) Troubleshooting
Planning Process Human Resources

canceled during its

Source: the author

Table 1 presents these CSFs that were identified in 44 publications in
the reviewed literature. In the table, the CSFs are organized within
each category in descending order of the numbers of citations that
were found. Brief descriptions or explanations of some of the factors
are not presented here, for brevity. However they were presented to
the respondents. The six most cited factors in the 44 publications are

 Adequate communication channels;
« The adequate targeting, assessment, and management of risks; and
« Effective monitoring/control.

These six factors are contained in four categories: communication,
strategy, management, and human resources. Although 62% of the

the following:

« Top management support;
« Client/user engagement;

publications cite at least one of these six factors, only 3% of them
include all six factors. Given this finding, there is clearly a limited
consensus among researchers regarding the most important CSFs for
projects in the NPD process.

« The availability of a skilled/appropriately qualified/sufficient team;

Table 1. The CSFs that were identified in 44 publications

Category | Critical success factors for projects Author(s) # of citations
Pozin et al. (2016); Lindhard and Larsen(2016); Turner (2004); Wester-
Adequate communication channels veld (2003); Frese and Sauter (2003); Cooke-Davies (2002). Yeo (2002); 10
Chan et al.(2004); Thite (2000); Turner (1999)
Appropriate monitoring and feedback systems Frese and Sauter (2003); Chan et al. (2004); Pinto and Slevin (1988)
a Appropriate client consultation Frese and Sauter (2003); Pinto and Slevin (1988)
% Consideration of different viewpoints Turner (2004); Pinto and Kharbanda (1995)
S - PSPPSR
£ {prropr{ate coordination in the ﬂ?w on data between the Gal and Hadas (2015) .
g information system and the organizational processes
% Availability of feedback mechanisms Frese and Sauter (2003) 1
©)] — .
Provision 9f .an appropriate network and necessary data Pinto and Slevin (1988) )
for all participants
Availability of a two-way channel: Rockart (1982) 1
Ava.llablllty of a standardized information system for Milosevic and Patanakul (2005) )
project management
Ogunde et al. (2017); Turner (2004); Frese and Sauter (2003); Westerveld
Client/user engagement (2003); Yeo (2002); Turner (1999); Belassi and Tukel (1996); Munns and b
838 Bjeirmi (1996); Dvir et al. (1998);Wateridge (1995); Spinelli (1997); Pinto
and Slevin (1988)
B Clearly defined objectives Frese and Sauter (2003); Clark and Wheelwright (1993) 2
) . . >
3 lEllear connection between projects and the company’s Stanley and Uden (2013) 1
& ey strategic priorities
Projects connected to the company’s strategic objective | Buys and Stander (2010) 1
Realistic expectations Frese and Sauter (2003) 1
P.r0)ec't mission: initial clarity of objectives and general Pinto and Slevin (1988) 1
directions
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Dupont and Eskerod (2016); Stanley and Uden (2013); Turner (2004);
Cooper and Kleinschmidt (2007); Frese and Sauter (2003); Westerveld

blems related to the project

‘5 Ton management support (2003); Yeo (2002); Cooke-Davies (2002); Poon and Wagner (2001); Thi- 18
g P 8 pp te (2000); Turner (1999); Whittaker (1999); Dvir et al. (1998); Belassi and
gb Tukel (1996); Munns and Bjeirmi (1996); Cash and Fox (1992); Hughes
g (1986); Pinto and Slevin (1988)
= Appropriate targeting of risks. access and management Dinu (2016); Carvalho and Rabechini (2015); Westerveld (2003); Yeo
o geting : & (2002); Cooke-Davies (2002); Weir (1999); Whittaker (1999); Dvir et al. 10
(1998); Baldry (1998)
Effective monitoring/control Turner (2004); Westerveld (2003); Cooke-Davis (2002); Poon and Wagner 3
v g (2001); Chan et al. (2001); Chua et al. (1999); Thite (2000); Weir (1999)
. Turner (2004); Westerveld (2003); Thite (2000); Turner (1999); Clark and
Good leadership Wheelwright (1993) >
Consider both opportunities and threats Dinu (2016) 1
Effective engagement from stakeholders Stanley and Uden (2013) 1
Du.e separation between daily work activities and stra- Buys and Stander (2010) 1
tegic activities
= PR ‘
P Does not ghange the project’s priorities frequently, with Buys and Stander (2010) 1
5 a reallocation of resources
%o Sufficient allocation of resources Frese and Sauter (2003) 1
§ Use of proven project and risk management methods | Stanley and Uden (2013) 1
Availability of required technology and specialization | Pinto and Slevin (1988) 1
Effective canceling of projects that have an inadequate .
concept before they reach the project phases Repenning et al. (2001) !
Revise the product plan when a project encounters pro- .
blems, even in advanced phases of development Repenning et al. (2001) !
Attraction and retention of talented people Rockart (1982) 1
Balanced.avallablhty of resources (people) versus num- Buys and Stander (2010) ]
ber of active projects
Establish a strong business plan/solid foundation for | Turner (2004); Westerveld (2003); Cooke-Davis (2002); Yeo (2002); Poon 7
the project and Wagner (2001); Munns and Bjeirmi (1996); Pinto and Kharbanda (1996)
. Turner (2004); Westerveld (2003); Yeo (2002); Turner (1999); Dvir et al.
Realistic schedule (1998); Kasser and Williams (1998) 6
. Cooper and Kleinschmidt (2007); Turner (2004); Westerveld (2003);
Sufficient/good resources allocated Turner (1999); Dvir et al. (1998); Kasser and Williams (1998) 6
o Adequate planning if it is necessary to end the project, | Pinto and Kharbanda (1996); Dvir et al. (1998); Munns and Bjeirmi 4
g or revise it, due to potential failure (1996); Beare (1995)
=
é" Adequate budget Turner (2004); Westerveld (2003); Chan et al. (2001); Baker et al. (1983) 4
Provide adequate training for the project teams Dvir et al. (1998); Pinto and Kharbanda (1996); Pinto and Kharbanda (1995) 3
Appropriate planning procedures Frese and Sauter (2003) 1
Appr9pr1at§ plan.mng and implementation of actions to Dinu (2016) 1
contain project risks
Resource planning Repenning (2001) 1
Clear description of project requirements Frese and Sauter (2003) 1
. . Yeo (2002); Cooke-Davis (2002); Poon and Wagner (2001); Thite (2000);
Effective management of project changes Dvir et al. (1998); Weir (1999); Cash and Fox (1992) 7
Correct choice/past experience of project management | Turner (2004); Dvir et al. (1998); Munns and Bjeirmi (1996); Hughes 4
methodologies/tools (1986)
Learning and use of past experience (learned from pre- | Lindhard and Larsen(2016); Cooke-Davis (2002); Dvir et al. (1998); Jor- 4
vious projects) dan et al. (1988)
2 Use of proven/familiar technology Yeo (2002); Poon and Wagner (2001); Dvir et al. (1998) 3
i3
Q . . .
8 Effective ar.ld adequate organizational/cultural/structu Cooke-Davis (2002); Thite (2000) )
A ral adaptation
Existence of appropriate ethical standards for projects | Gal and Hadas (2015) 1
Availability (?f appropriate standards for tools, proces- Milosevic and Patanakul (2005) 1
ses and metrics
Ava}lab}hty of appropriate standards for leadership, or- Milosevic and Patanakul (2005) 1
ganization and cultural aspects
Appropriate clarification of the responsible for pro- Dinu (2016) 1
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Cooper and Kleinschmidt (2007); Westerveld (2003); Cooke-Davis
. . . . . (2002); Poon and Wagner (2001); Dvir et al. (1998); Weir (1999); Frese
Existence of a skilled/appropriately qualified/sufficientteam | 4 G, ter (2003); Chua et al. (1999); Cash and Fox (1992); Pinto and H
Slevin (1988); Baker et al. (1997)
Good performance from suppliers/contractors/consultants | Turner (2004); Westerveld (2003); Yeo (2002) 3
Have a competent project manager Frese and Sauter (2003); Chan et al.(2001); Pinto and Slevin (1988) 3
Good motivation from the project team Chua et al. (1999); PMBOK (2013) 2
Existence of mutual confidence among project members | Gal and Hadas (2015) 1
COTnper'lsate project participants as generously as they Gal and Hadas (2015) 1
believe is adequate
g Availability of an adequate trouble-shooting process Frese and Sauter (2003) 1
o . o . . .
2 Participants 51gn'1ﬁcantly influencing how the operatio- Gino and Pisano (2008) 1
o nal system functions and performs
<
g ici i ial in-
E Partlapants adequately responding to managerial in Gino and Pisano (2008) 1
terventions
Adequate recruitment, selection and training of neces- Pinto and Slevin (1988) 1
sary personnel
Troubleshooting Pinto and Slevin (1988) 1
Not conlpensvatlng memlz’ers of the team only for being Repenning et al.(2001) 1
good at “putting out fires
Appropriate engagement from the entire project team | Chua et al. (1999) 1
Project team is skilled at measuring changes over time | PMBOK (2013) 1
Pro!ect tea.m. is skilled at dealing with the demand of PMBOK (2013) 1
project activities or tasks

2.2 Best Practices Associated with CSFs for the Front End (FE) Phase
Once the six most important CSFs for NPD were defined in the sam-
ple (first phase of the study), the next step was to identify the BPs that
are associated with these CSFs, based on the relevant literature. Table
2 presents a list of 31 BPs that are associated with the six most important

Table 2. BPs associated with the most important CSFs

CSFs that are defined in the first phase. These BPs were identified in
24 publications in the studied literature. The questionnaire that sur-
veys the BPs was then constructed and administered to the sample of
project managers, constituting the second phase of the study.

Best practices

Five Most
important
CSFs

Author(s)

« There are new product goals for the business unit, and the focus areas are outlined. The role of the new pro-
ducts is clearly communicated and there is long-term confidence.

« There are clearly defined areas of strategic focus, strategic areas, to steer the company’s new product.

« There are goals or objectives for the company’s new product (for example: sales, profit).

« Establish direct links between product decisions and the business strategy.

« Considering the general business justification, consider questions related to product distribution as part of
the product’s definition.

Cooper and Kleinschmidt
(2007)

« Use of a requirements traceability matrix to ensure that each requirement adds business value through its
link to the business objectives and the project objectives.

Desmond (2017); PMBOK
(2013)

>

companys

« A strategy for managing the project’s benefits is applied throughout the company.

#1) Clear connection between projects and the

key strategic priorities

« The project should solve a defined business problem or meet a need that can be effectively addressed with Pinto and Kharbanda
product technology. (1996)
Serra and Kunc (2015);

Breese (2012), Jenner
(2010), Reed (2007), Thorp
(2007), Chittenden and
Bon (2006)
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#2) Establish a strong business plan/solid foundation

« Construct a solid business plan with an efficient cross-functional team, ideally working on this task full-time.
« Receive a strategic direction and explicit priorities before preparing a business plan for a new product propo-
sed within a line of existing products.

« The company performs the necessary duties, including: comprehensive market research, including the
client’s voice, to determine the user’s unmet and unexpressed needs and correctly define the product; a proof
of concept to validate the product’s concept; and a value analysis to determine the economic value of the new
solution for the client. The technical work proceeds in parallel and includes a complete technical assessment,
identifying the technological risks and failure points; and an assessment of operations and source of supplies
to determine manufacturing capacity, costs and investment.

Kornish and Hutchison-
Krupat (2017); Cooper
(2011)

« A business plan is approved at the beginning of the project, describing all of the project’s expected outputs,

Serra and Kunc (2015);
Bradley (2010); Jenner

#3) Client/user engagement

‘g results and benefits. (2010); Chittenden and Bon
B (2006); Buttrick (1997)
o
ﬁ; « The relevance of ﬁn.ancial assessments in the business plan is clear, as these are key elements to support a Serra and Kunc (2015)
S successful return on investment.

« Application of the Quality Function Deployment (QFD) method for the new product.

« Teams visit the client: cross-functional teams from the company visit clients or users; they conduct detailed interviews to

discover problems, needs and desires for new products.

. o . . . . . Cooper (2011)

« Focus groups: conducting focus groups with clients or users specifically to identify needs, desires and problems, points of

discomfort and suggestions for new products.

« Client projects: Inviting clients or users to help design the next new product, generally via information technology (IT)

« Analysis of the lead user: working with particularly innovative clients or users, generally meeting in a group | Thomke and von Hippel

or holding a workshop, to identify problems and potential solutions. (2002)

« Consultation with the client, internal and external to the organization, must occur during the initial concep-
tual stage of PD.

« Remain “connected” to the clients. Client consultation is required during both planning phases and the final
stages of product development.

Pinto and Slevin (1988)

« Every effort should be directed toward ensuring that the project meets the client’s needs and that it has final
approval. Aspects of project success (budget, time, quality) are necessary but should not be confused with the
final determinant of success: the client.

Pinto and Kharbanda
(1996)

#4) Realistic expectations

«The role of new products in achieving business goals in clearly communicated to all.

Cooper and Kleinschmidt
(2007)

«The project’s executive maintainer has a realistic understanding of the system’s capacities and limitations. Poon and Wagner (2001)
« Be absolutely clear about what the boss or client requires.

— Pinto and Kharbanda
« Be clear about the factors that are corrected, such as specifications, resources and so on. (1996)

« Create a realistic time estimate without overburdening.

« The project outputs and results are frequently reviewed to ensure that they are in line with expectations.

Musawir et al. (2017); Serra
and Kunc (2015); Amason
(2011); Bradley (2010);
Reed (2007); Chittenden
and Bon (2006); Levine
(2006); Thiry (2002); But-
trick (1997)

#5) Adequate budget

« Top management allocates resources with adequate funding for PD.

« Spending on product development measures as a percentage of.

Cooper and Kleinschmidt
(2007)

« Adoption of Payback Period, Net Present Value (NPV) and Internal Rate of Return (IRR) measures when
evaluating the capital budget.

Sandahl and Sjogren
(2003); Souza and Lunkes
(2016)

« Adoption of a continuous budgeting approach, constantly comparing performance against the key indicators.

Frow et al. (2010)
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3. Method

This study was carried out within the context of PD in the automo-
tive industry and addressed project management and its respective
challenges to achieving success. The unit of analysis is new vehicle
projects, including both platform and derivative projects (Clark &
Wheelwright, 1993). Given the different understandings of project
“success’, for the purposes of this study, success is defined as the pro-
ject not being canceled during the PD phase.

To achieve the objectives, an exploratory qualitative and quantitative
empirical study was conducted. The study included remote responses
to an online structured questionnaire. The sample included project
managers at different levels and in different units of a single multina-
tional automotive company; therefore, the case study survey adopted
a nonprobability convenience sample. With regard to the objectives,
this is an explanatory study (Gil, 2008) since it seeks to identify the
factors that determine or contribute to the occurrence of phenome-
na, which, in this case, are the CSFs of projects and their respective
associated BPs.

The review of the literature on CSFs and associated BPs was perfor-
med by searching the following databases: Google Scholar, EBSCO/
Business Source Premier, Pro-Quest/ABI, and Science Direct. The
searches occurred from February to April 2018 for CSFs and from
November to December 2018 for BPs. The search criteria were ke-
ywords that were present in the title or abstract of the articles with
available full versions. The keywords that were used to search for ar-

»

ticles related to CSFs were the following: “Critical factors’, “Project
success’, and “Product development.” The keywords that were used
to search for articles referring to BPs were the following: “Best practi-
ces” and “Project management.” The study’s inclusion criteria were as
follows: full scientific articles that were published in Portuguese and
English from 1990 to 2018 and addressed the issue of CSFs for indus-
trial NPD projects in general. Literature reviews and papers that were
published before 1990 were excluded. The abstracts of the articles that
passed the above filters were analyzed, and then the articles that met
the selection criteria were read in full. In total, 44 publications met
the selection criteria for CSFs, and 24 publications met the selection
criteria for BPs.

The study sample includes the project managers/executives at
the aforementioned company who work on all continents where
the company has R&D centers, namely South America, North
America, Europe, Asia, and Oceania. These people may be re-
ferred to as “respondents” in the remainder of this paper. The
number of managers in South America was significantly higher
than those on other continents due to the easier interaction. The
questionnaires were administered in the following sequential or-
der in two phases:

1) Questionnaires to define the five most important CSFs, and

2) Questionnaires to define the BPs that are associated with those five
CSFs.

ISSN: 0718-2724. (http://jotmi.org)
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Some respondents may have answered the two questionnaires in this
order, but this was not a mandatory requirement of the study. Simi-
larly, a respondent may have answered only one of the questionnaires.
The total sample size was 91 respondents, representing approximately
9% of the total population.

The sample characteristics for the first questionnaire for CSFs were
as follows:

o total sample size = 98,
o total number of respondents = 70, and
e response rate = 71.4%.

The sample characteristics for the second questionnaire for BPs were
the following:

. total sample size = 45,
. total number of respondents = 31, and
e response rate = 68.8%.

The main research instruments are two structured questionnaires that
were hosted on the Google Forms online platform. The study thus
had two data collection phases. In the first phase, the first question-
naire asked about the five most important CSFs according to each
respondent based on the set of 82 CSFs that were found in the 44
publications. A redundancy-focused analysis was performed on the
descriptions of the 82 CSFs to group the repeated CSFs or those with
strong similarity to others, thus resulting in 64 CSFs on the final ques-
tionnaire. The instrument was designed to limit the selection to at
most five CSFs per respondent; however, it did not prevent the res-
pondent from selecting a smaller number.

The questionnaire for BPs was designed to limit the selection to only
one BP being associated with each of the five CSFs that were selected
on the first questionnaire.

Both questionnaires were pretested on a group of 12 engineers wor-
king in NPD in the automotive industry, including people from all the
regions where the questionnaire was administered, in order to test the
response time, the comprehension of the questions, and gather fee-
dback to improve the questions. Some small adjustments were made.

4. Results and Discussion

This section presents the results. The data will be discussed by fo-
cusing on the five most important CSFs in the opinion of the res-
pondents, as well as the respective BPs that are associated with those
CSFs.

4.1 Results and discussion of the CSF questionnaire
Figure 3 presents the locations of the respondents. The majority of
them (50.7%) work in South America.

The fact that the vast majority of the respondents are located in South
America is explained by two main reasons: most of the requests were
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directed to project managers that were located in that region, and the
author works in the automotive industry in that region. The respon-
se rates of the other regions were satisfactory, considering the geo-
graphical distances and level of contact between the author and the
respondents.

With regard to the respondents’ hierarchical leadership levels, the fo-
llowing alternatives were created: Top Executive/Chief Executive Offi-
cer (CEO)/President/Chief Operating Officer, Director/Department
Chief, Area Manager/Area Administrator, and Supervisor/Team Lea-
der. Figure 4 presents the stratification of the sample by level.

Figure 3. Geographic locations of respondents

® Asia
Europe
@ North America
@ Oceania
@ South America

Figure 4. Hierarchical leadership levels of respondents

@ Director/Department Chief
Area Manager/Area Administrator
@ SupervisorTeam Leader

Although a large number (43.5%) have been in their current leader-
ship position for less than 5 years, most respondents (44.3%) have
more than 20 years of experience. The respondents therefore have a
high level of experience. The “male” gender predominates with 80.9%
of the respondents.

When asked to estimate the percentage of canceled projects during
the period in which the respondent had held their current leadership
position, most of the respondents (35.7%) estimate a rate between 11
to 30%. This rate is similar to the usual rate of NPD projects that fail
to achieve industry success, which is 33.3% (Buys & Stander, 2010).
However, a significant proportion of the respondents (27.1%) estima-
te an even higher rate of between 31 and 50%, indicating that the rate
of canceled NPD projects at the company under study is higher than
that of industry in general.

With regard to the five most important CSFs according to the respon-
dents, of the 64 CSFs that were listed in the questionnaire, the five
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CSFs that were most frequently selected by the respondents were, in
descending order, the following:

o Clear connection between projects and the company’s key
strategic priorities,

o Establish a strong business plan/solid foundation for the project,
«  Client/user engagement,

. Realistic expectations, and

o Adequate budget.

Among the five CSFs most frequently that were selected by the res-
pondents, there are clearly two distinct groups in terms of how fre-
quently they were selected on the questionnaire: the first group was
formed by the two most frequently selected CSFs, which received
more than twenty votes; and the second group included the other
three CSFs, with between fourteen and sixteen votes.

The five CSFs belong to only two of the six categories that defined,
which are strategy and planning. This differs from the reviewed li-
terature in which the five most frequently cited CSFs belong to four
distinct categories. Only one CSE, “client/user engagement,” and one
category, “strategy; are common between the results of the question-
naire and the reviewed literature.

The five most important CSFs alone represent 29% of the total res-
ponses. The results show that there is a clear convergence of the res-
pondents’ opinions regarding the importance of strategy and plan-
ning in the NPD process.

With regard to the importance of CSF number 1, “Clear connection
between projects and the company’s key strategic priorities,” a pro-
ject that clearly demonstrates its benefits by being connected to the
business’s objectives will be easily “sold” and accepted (Poom & Wag-
ner, 2001). Many stakeholders often disagree in order to achieve their
own interests or objectives, which they themselves have created for
their own working group, rather than focusing on achieving the ob-

jectives of the company as a whole (Stanley & Uden, 2013).

With regard to the importance of CSF number 2, “Establish a strong
business plan/solid foundation for the project,” a project only receives
approval to proceed—at the approval meetings of the stages of the
NPD process—with a strong business plan containing all the decision
elements. The project manager defines the success criteria and is res-
ponsible for managing the project. All the decision elements must be
contained in the business plan (Turner, 2004).

With regard to the importance of CSF number 3, “Client/user engagement;’
the current clients want to interact with the companies in order to cocreate
their experiences and products. Interaction is the foundation for creating
value (Stanley & Uden, 2013). All clients/users need to be consulted and
updated on the project’s status. Project team members share the informa-
tion that is requested by all potential clients/users (Frese & Sauter, 2003).
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Regarding the importance of CSF number 4, “Realistic expectations,”
critical to the project’s success is the ability of the project’s champion
(or maintainer) to clearly communicate the project’s objectives to
managers in order to meet the expectations of the top management
and clients (Belassi & Tukel, 1996). The importance of clear objecti-
ves, including project deliverables and scope, is sometimes neglected.
The objectives and scope are essential in guiding the project team to
success. Although these two elements are often addressed separately,
there are good reasons to group them since, without a well-defined
scope, the project’s objectives can become confusing for the project
team (Clarke, 1999).

Regarding the importance of CSF number 5, “adequate budget,” it is
necessary to understand that a budget is primarily a project manage-
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ment item rather than a project objective (Munns & Bjeirmi, 1996).
The finance department must agree on the estimated budget for a new
project. As the work begins, project changes require higher costs, and
a change to one system impacts another system. Delays are inevitable
and result in high costs and reduced benefits (Turner, 2004). Esta-
blishing a good budget at the beginning of the project will prevent
competing priorities in terms of manpower and financial resources
(Dinu, 2016).

All five of the most important CSFs are part of the FE phase, as pre-
sented in Figure 5. This figure shows the CSFs resulting from the stu-
dy and the activities in the FE phase side by side. This confirms what
is found in the literature, which argues that this is the most important
phase of the NPD process.

Figure 5. CSFs integrated into activities in the FE phase

Five most important CSFs
(Results of the questionnaire)

Activities in the FE phase
(studied literature)

Clear connection between projects and the
company’s key strategic priorities

Connection between business strategy and
NPD

Establish a strong business plan/solid
foundation for the project

Financial impact

Client/user engagement

# Identification of the clients’ needs

Realistic expectations

Level of performance desired

Adequate budget

Specification of the resources needed to
complete the project

Regarding the impact of the CSFs on the three dimensions of project
performance (costs, quality, and time), in the respondents” opinions,
there was a unanimous consensus across the sample that the CSFs im-
pact the three key dimensions of project performance. These results
confirm the importance of the CSFs for projects that are implemented
at the company under study and agree with industry in general accor-
ding to the relevant literature and with the conceptual model that was
proposed in the study.

Regarding the Jevel of impact of the CSFs on the three dimensions of
project performance (costs, quality, and time), Figure 6 presents the
results. For each performance criterion, the numbers of times that
respondents indicated that the criterion was the most important, 2™
most important, and 3" most important are presented. The following
order was obtained.

Figure 6. Level of impact on the dimensions of project performance

AQ

30

20

Cost

= Most impacted

) l
0
Quality Lead time

2nd Most impacted

Less impacted
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Given the results that are obtained, there is strong evidence that ne-
glecting CSFs can lead to delayed decision-making and strongly im-
pact project costs. Additionally, the need for late project changes im-
pacts the other two dimensions of performance—quality and time to
launch—because of the need for additional project activities, repeated
tests or new tests, and the consequent delays in the delivery of the
NPD phases.

The five most important CSFs can also be analyzed in the regional
context in order to determine whether there are differences according
to the respondents’ opinions. The list of the most important CSFs at
the regional level, which differ from the five most important CSFs in
the overall result, is shown in Figure 7. The “Clearly defined objecti-
ves” CSE, which was 6 in the overall ranking, is among the five most
important CSFs for three regions when they are analyzed separately.
These three regions are North America, Europe, and Oceania. Eu-
rope also has greater regionality with three different CSFs: “Project
mission: initial clarity of objectives and general directions”, “Consi-
deration of different viewpoints during the PD phases’, and “Clearly
defined objectives”. These three CSFs are not on the list of the top five
CSFs in the overall ranking.

Figure 7. Most important CSFs at the regional level

North America Clearly defined objectives

Project mission: initial clarity of objectives and
general directions.

Europe Consideration of different viewpoints during
the PD phases.

Clearly defined objectives.

Project mission: initial clarity of objectives and
Asia general directions.

Adequate communication channels.

Clearly defined objectives.

Oceania Adequate recruitment, selection and training

of necessary personnel.

4.2. Results and discussion of the BP questionnaire

With regard to the respondents’ geographic locations, the majority of
respondents in this second phase of the study, 38.7%, are located in
South America, as shown in Figure 8.

Since most of the respondents are located in South America, the same
explanations that were mentioned above for the previous CSF ques-
tionnaire are valid.

With regard to the respondent’s hierarchical leadership level, the re-
sults that are obtained for this question are shown in Figure 9.
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Figure 8. Geographic locations of respondents

@ Asia
@ Europe
Morth America
@ Cceania
@ South America

Figure 9. Hierarchical leadership levels of the respondents

@ Director/Department Chief
@ Area Manager/Area Administrator
SupervisoriTeam Leader

With regard to the respondents’ time in a leadership position, 58.1%
of the respondents have more than 6 years of leadership experience,
and 19.4% have 11 or more years. With regard to their total professio-
nal experience, considering all the positions and companies in which
the respondent has worked, 38.7% of the respondents had more than
20 years of experience. Again, the respondents had a high level of ex-
perience. In this second phase of the study, 80.6% of the respondents
were male. The rate of female respondents was practically the same as
in the previous CSF questionnaire at approximately 19%. Therefore,
the comments that were made about the low share of women in ma-
nagerial positions in companies are, once again, reiterated.

The most important question on the questionnaire sought to identify
the most important (single) BP for each of the five most important
CSFs that were previously defined in the first phase of the study from
the list of 31 BPs.

For CSF number 1, “Clear connection between projects and the
company’s key strategic priorities,” the most important associated
BP in the respondents’ opinion was the “Use of a requirements tra-
ceability matrix to ensure that each requirement adds business value
through its link to the business objectives and project objectives” This
traceability matrix assists the project team since it simultaneously
provides a way to track the project from its beginning to end and to
structure the management of the changes, thus contributing to the
project requirements being delivered. Tracking includes (but is not
limited to) the following: business needs, opportunities, goals and ob-
jectives; project objectives; project scope; product design; PD; testing

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios. 65



strategy and test scenarios; and high-level detailed requirements. This
is emphasized in the Project Management Body of Knowledge (PM-
BOK) (2013) guide.

For CSF number 2, “Establish a strong business plan/solid foundation
for the project,” the most important associated BP in the respondents’
opinion was “The company performs the necessary duties, including
the following: comprehensive market research, including on customers’
opinions, to determine the user’s unmet and unexpressed needs and
correctly define the product; a proof of concept to validate the product’s
concept; and value analysis to determine the economic value of the new
solution for the client. The technical work proceeds in parallel and in-
cludes a complete technical assessment to identify the technological
risks and failure points and an assessment of the operations and sou-
rce of supplies to determine manufacturing capacity, costs and inves-
tment” A great interdepartmental effort is necessary for this BP to be
carried out. This effort culminates in comprehensive business analysis
and a clear recommendation to top management supporting the deci-
sion to continue with or halt the new product project (Cooper, 2011).

For CSF number 3, “Client/user engagement,” the most important as-
sociated BP in the respondents’ opinion was “Remain connected to
the clients. Client consultation is required during both the planning
phases and the final stages of product development.” This client con-
sultation must follow a logical sequence: consult the client to determi-
ne their specific needs, present the ideas/budget/schedule, and verify
that the project is acceptable to the client (Pinto & Slevin, 1988).

For CSF number 4, “Realistic expectations,” the most important asso-
ciated BP in the respondents’ opinion was “The project outputs and
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results are frequently reviewed to ensure that they are in line with
expectations.” A project’s success will be more easily measured when
the results and progress are effectively monitored. To this end, there
must be a common understanding and agreement among the people
who are involved. The project needs to be outcome-oriented rather
than activity-based (Clarke, 1999). The reality is that most large com-
panies have several simultaneous projects. Correctly monitoring the
planning and execution of the projects helps prevent delivery failures
(Buys & Stander, 2010).

For CSF number 5, “Adequate budget,” the most important associated
BP in the respondents’ opinion was the “Adoption of a continuous bud-
geting approach, constantly comparing performance against the key in-
dicators” Continuous budgeting is different than traditional budgeting.
While the latter is based on its ability to control costs and achieve goals,
the former is integrated with other control processes to have flexibility
in the case of unexpected events. Continuous budgeting operates as a
diagnostic control and can also be interactively used (Frow, Marginson
& Ogden, 2010). Another important point is to avoid confusing the ob-
jectives. Project success objectives are often confused with project ma-
nagement objectives, such as the “budget” being treated as the project’s
“profitability” Budget is primarily a project management item, while
profitability is a project objective (Munns & Bjeirmi, 1996).

The BP questionnaire has additional subquestions, which allow the
respondent to specify other BPs that were not on the selection list. A
total of sixteen other BPs were specified by the respondents, as shown
in Table 3. The other BPs specified are highly important to the study’s
results since they reflect the reality of the NPD process of active pro-
ject managers in the automotive industry.

Table 3. BPs indicated by respondents

Five most
important CSFs

Other BPs specified by the respondents

#1) Clear
connection between

* The project should explicitly identify which strategic priorities will contribute significantly.

projects aynd the . Another factor includes the clear definition of objectives that are directly connected to strategic
company’s key  goals, such that everyone working on a strategic project to achieve that objective clearly understands
strategic priorities now they support the strategy in the short and long term.

. « The business case should be signed by the operational units associated with the delivery - material
#2) Establisha 5 geveloped to allow the business case to be explicitly identified.

strong business
case/solid
foundation for the
project

« Sometimes, with new risks and technological uses that still cannot be quantified, the visionary
leadership of a top executive can also be a factor in the execution of a specific project.
« There is a need for “points of verification” to evaluate the project and make corrections.

» We also need a great leader to make the call not just on paper.

#3) Client/user
engagement

« The client’s needs should be met - but only if this can be done lucratively.

« The client’s voice is important for understanding the priority needs; however, some client needs
cannot be expressed by the client and can only be met through the specialized knowledge of the
project and the capabilities of the team’s system.

« Time is critical. It is important to develop technologies and be a pioneer in the market. Loyal clients
appreciate leaders and consumers that encourage followers.

« It is necessary to identify people considered “opinion makers.” People and groups that have a clear
understanding of the coming years and the client’'s desires, before the client understands what they
need.

#4) Realistic
expectations

« Periodic revision of the client’s evolution/market needs in the entire development program to verify
the constantly changing requirements.

« Realistic schedule for success.

« Be absolutely clear about what the boss or client requires.

+ Be absolutely clear about fixed factors

#5) Adequate
budget

*The budget should be optimal, not adequate.

« Continuous revision of the budget for the target. If an increase is necessary: justify it.
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Implications, Limitations & Future Research

This study seeks to contribute to product development project ma-
nagement in the automotive industry. It is expected that the results
of this study can be used as a reference for project managers in their
future projects, especially when developing products in the automoti-
ve industry, thereby preventing problems that may lead to a project’s
failure or cancellation. The results can serve as a foundation for future
studies that are focused on product development projects in the indus-
try. The study’s assumption is confirmed by the results. The five major
CSFs in the automotive industry are almost entirely different from the
most important CSFs in industry in general. The need for a focused
approach to CSFs is therefore reinforced. There was also evidence that
was favored the confirmation of the proposed conceptual model.

The extreme importance of the FE phase in the NPD process is con-
firmed by the study results since the five most important CSFs be-
long to only two categories, “strategy” and “planning,” which contain
activities that are typical of the FE phase. The five most significant
CSFs alone account for 29% of the total responses, showing a clear
convergence of opinions.

Regarding the potential differences due to the regional context, a si-
milarity was found among the regions in the estimated canceled pro-
jects rate. However, there are differences in the lists of the five most
important CSFs for each region, with Europe being the most different
in that regard.

Finally, the study’s results confirm the importance of CSFs for pro-
jects, as well as the adoption of their respective associated BPs. The
respondents’ significant experience as project managers helps validate
this confirmation. The results show that neglecting CSFs, which can
lead to delayed decision-making, has a strong impact on costs.

The main limitation of this study is that it used the case study sur-
vey methodology, and the external validity of the study is therefore
low. The results may have been influenced by the particularities of the
NPD process and the business model of the company under study.
Moreover, the rankings of the CSFs and BPs that are obtained from
the questionnaire results may tend to more strongly reflect the opi-
nions of the “Supervisor” hierarchical level since the majority of the
respondents belong to this level.

Another limitation is that the research considers the CSFs and BPs
that are applied in NPD solely from the perspective of project ma-
nagers. Moreover, it does not quantitatively examine the relationship
between meeting CSFs and performance. Only qualitative analysis
was conducted here.

With regard to future studies, one recommendation is to expand the
sample in order to expand the study. This can be done applying the
questionnaires to the other large global companies in the automotive
sector to capture the specific characteristics of their operations and
NPD processes and then forming a broader list of the most important
CSFs and their respective associated BPs.
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There is evidence of another important CSF that is related to “bloc-
king” project decisions in the North American region. Further study
in this region is also recommended.
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