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Abstract

Purpose – Taking a co-creation perspective and integrating knowledge-based and resource-based
perspectives, the authors examine the role of customer participation in organizational performance and
project success. The authors also investigate the mediating role of knowledge integration and the moderating
role of requirement risk for these relationships in uncertain contexts.
Design/methodology/approach – The authors undertook two studies. The first study was carried out in
2018 in which the authors drew on survey data from 150 information technology (IT) sector employees and
examined the mediating role of knowledge integration in the relationship of customer participation with
organizational performance and project success. In the second study undertaken in 2020, the authors drew on
data from 92 IT and telecom sector employees and examined the moderating role of requirement risk in the
relationship between customer participation and knowledge integration. Study 2 was conducted during the
COVID-19 pandemic when employees were largely working from home and were more sensitive to risks and
uncertainty about the scope and system requirements. Both studies were survey-based, and analysis was
carried out using structural equation modeling.
Findings –The authors’ two-study examination indicated that knowledge integration positively mediates the
relationship of customer participation with organizational performance and project success during the co-
creation process. Furthermore, the authors demonstrate that when requirement risks are high, customer
participation relationship with knowledge integration is weaker.
Originality/value – The authors show that integrating customer knowledge is critical to project success and
organizational performance. By identifying risk uncertainties and environmental contingencies, the authors
highlight the constraints of customer participation for knowledge integration, organizational performance and
project success. The authors provide some key study findings based on survey data obtained from project
teams during two periods (normal and pandemic).
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1. Introduction
According to the project management literature addressing customer requirements is
essential to the success of any project, as customers are one of the key stakeholders in project
success (Edition, 2018). Therefore it is critical to have a positive working relationship with
them throughout any project’s development life cycle (Ika and Pinto, 2023). In the case of
traditional organizations with ongoing business activities, the buyer-seller connection is a
significant construct (Becker et al., 2009; Biyik, 2017; Chavan et al., 2018, 2019; Cortez and
Johnston, 2017). Integrating a better understanding of this relationship is relevant in a
dynamic project-based environment where firms have to rely much more on customer
knowledge for project success (Ika and Pinto, 2023; Khosravi and Nilashi, 2018).

Studies show that customer knowledge is a neglected area in the project management field
(Khosravi and Nilashi, 2018). Better customer knowledge facilitates the adoption of a
customer-orientation approach by project-based organizations and has a substantial impact
on the performance of small andmedium-sized enterprises (SMEs) (Bagheri et al., 2019; Ismail,
2023). Customer knowledge, when internalized in the organization, improves decisionmaking
by helping in the management of project complexities, requirement risks, mistake avoidance
and complex problem-solving (Tang and Marinova, 2020). Customer knowledge is tacit,
difficult to transfer and communicate and a strategic resource for firms (Valeri, 2023) all of
which make it a key asset for the firm (Hock-Doepgen et al., 2021; Yun and Hanson, 2020). In
this regard, Wisner and Corney (2001) suggest that customer feedback capabilities and
mechanisms improve business. Customer focus is an important management practice that
leads to the completion of high-quality initiatives (Evans, 1996).

However, even if management strives to provide successful projects, there are still reasons
why projectsmay fail andwhy organizationsmay fail to satisfy their customers. Based on the
co-creation perspective, project success is determined by the combination of project type,
project nature, industry and customers that make a project unique (Castro et al., 2021).
Similarly, the process of value co-creation, which is supported by relational engagement,
teamwork and innovation, has a favorable impact on project performance, and the project’s
requirements uncertaintymoderates this relationship (Heredia Rojas et al., 2018). To co-create
knowledge, numerous stakeholders must be involved at all times during the project
(Ruoslahti, 2020). The idea of value creation through co-creation has beenwidely embraced in
management and marketing literature (Smyth et al., 2018).

Customers are the central actors of projects (Khan and Hussain, 2017; Ramaswamy and
Gouillart, 2010). Customers contribute to the value-creation process by providing resources
like knowledge to the firms (Pl�e, 2016). Similarly, a business and a customer jointly create
value, allowing customers to customize the service experience (Smyth et al., 2018). Using
customer information, organizations can improve the effectiveness of new products, improve
product quality and reduce costs (Khosravi and Nilashi, 2018). Organizations involve
customers by contributing personalized requirements, preferences, solutions, knowledge and
other feedback to the organizational processes (Dong and Sivakumar, 2017; Nardi et al., 2020).
Therefore, customers are not only passive product receivers but are also active collaborators
in knowledge, assisting to generate co-created knowledge with firms that in turn gain some
competitive advantage (Chaithanapat and Rakthin, 2021).

Although the extant literature highlights the importance of customers in creating value
for firms, the economic benefits (e.g. successful projects, improved organizational outcomes
and profitability) of customer participation lack clarity (Auh et al., 2019; Yun and Hanson,
2020). Second, while customers benefit from customer participation (e.g. economic and
relational value) (Chan et al., 2010), only few studies have looked at the relationship between
customer participation and its benefits to customers and organizations together, while it is an
iterative process between customer and the firm. Third, there is little knowledge regarding
the underlying mechanisms through which customer participation relates to project
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performance and organizational level outcomes (Yu, 2017). Fourth, the management
literature largely draws on concepts from permanent organizations ignoring the constraints
in a project organizations (Raziq et al., 2018), therefore limited knowledge of value co-creation
in a project environment. Fifth, research has revealed little about the factors that may reduce
or enhance the influence of customer participation on knowledge integration process (Auh
et al., 2019; Wang et al., 2020b).

In addition to the gaps above, a possible contingency not sufficiently considered by the
extant literature is the presence of risk in projects (e.g. IT and telecom firms). Risks can be
classified as internal (from within an organization, e.g. people risk, management risk and
financial risks) and/or external (outside an organization and difficult to control, e.g.
estimation risk, technology risk and requirement risk) (Asif and Ahmed, 2014; Chen and
Deng, 2022; Ghazali et al., 2020). In the case of customer participation in a project, requirement
risk is a relevant factor as it reflects negative events related to unclear, vague and
continuously changing requirements (e.g. new requirements from the customer, stakeholders
not engaging properly and changes in the project requirement) during the project
development process (Gallati, 2022). Requirements risks imply uncertainty related to
continuously changing requirements (Krancher, 2020), or in other words unclear, incorrect
and ambiguous requirements. Requirement risks can influence the project’s budget, schedule
and quality (Arnaut et al., 2016; Ghazali et al., 2020).

Lastly, there is little research that has looked at such risks in environments that are more
exposed to uncertainties. Research-based on requirement risks in normal circumstances
includes requirement change risks (Chen andDeng, 2022), software requirement risks (da Luz
Siqueira et al., 2017), requirement risks in information systems (Ramesh et al., 2010),
requirement and user risks (Keil et al., 2013), requirement risks in global software
development (Ramesh et al., 2010), requirement risk management (Ikram et al., 2010) and user
requirement risks (Drljevic et al., 2020). Similarly, literature does not explainmuch the process
of customer knowledge integration in environments with uncertainties such as pandemics.
COVID-19 pandemic, for example, had a variety of impacts (Maqsoom et al., 2020) and had
more general impacts on employees working from home, which reduced their collaboration
due to higher physical distance and in turn creating greater environmental uncertainties and
risks (in terms of the scope and system requirements).

To summarize, studies that investigate the significance of customer participation in
project and organizational performance in project-based businesses are rare. It is necessary to
bring clarity on the mechanisms that allow these performance benefits to be achieved.
Furthermore, research on potential variables that could improve or lessen the effects of
customer participation on knowledge integration is rare. To this end this study seeks to
examine the relationship of customer participation with project success and organizational
performance. Furthermore, we seek to examine if the relationship of customer participation
and project success and the relationship of customer participation and organizational
performance are mediated by knowledge integration. Lastly, we examine if the relationship
between customer participation and knowledge integration is moderated by
requirement risk.

We seek to achieve the study objectives across two studies by adopting a mono method
quantitative research approach. Study 1 was conducted in 2018 to investigate the mediating
effect of knowledge integration in the relationships of customer participation with
organizational performance and project success. Study 2 was conducted during the
COVID-19 pandemic and looks at the effect of requirement risk (interfaced by project teams)
in the association between customer participation and knowledge integration [1].

From the co-creation literature, we know that customer participation behavior results in
value co-creation through resource integration (Carid�a et al., 2019; Pl�e, 2016). Coupling this
understanding with the perspective that customers and their knowledge is a key resource we

Requirement
risk and

knowledge
integration

1613



can argue through the knowledge-based view (KBV) and the resource-based view (RBV) that
customer participation will result in organizational benefits once such knowledge is
integrated with firm resources. Results from SEM (Structural Equation Modeling) analysis
offer support for our hypotheses. These indicate that knowledge integration positively
mediates the link between customer participation and both organizational performance and
project success. Furthermore, the positive role of customer participation in knowledge
integration is weaker when requirement risks are high.

This study provides several key contributions to theory and practice. We extend the
project management literature by increasing our understanding of the roles of customer
knowledge and organizational outcomes for project environments. Further, we empirically
examine the customer participation–economic benefit model (Auh et al., 2019; Dong and
Sivakumar, 2017). We also identify knowledge integration as an underlying mechanism
through which not only project success is achieved but also organizational performance is
improved. Finally, by examining the role of requirement risks during the COVID-19 pandemic
through a dual study approach, our work incorporates key contingencies that can be a
challenge for the knowledge integration process (Bagheri et al., 2019). Our research benefits
industrial organizations and managers to conceptualize and cope with software risks
whereby the integration of knowledge across customers and project teams could be difficult
and challenging. As follows, we conceptualize the associations between customer
participation, requirement risk and knowledge integration, organizational performance
and project success. For a summary of literature, see Table 1.

2. Literature review
2.1 Co-creation, knowledge-based view and resource-based view
This study integrates the co-creation perspective with value creation (Ramaswamy and
Gouillart, 2010) and draws on the resource-based (Barney, 1991) and the knowledge-based
views (Carter et al., 1951). The co-creation perspective argues that firms create value by
integrating the resource (Castro et al., 2021) that customers offer with those of the firms’ to
create value (Ramaswamy and Gouillart, 2010; Ranjan and Read, 2016; Taghizadeh et al.,
2016). Smyth et al. (2018) define the process of value co-creation as an interaction and
integration of resources within and across service systems. Traditionally, value is created
within the organization (i.e. the supplier) through its goods, activities and capabilities. Value
co-creation refers to the process bywhich customers and suppliers collaborate to create value,
typically through high-quality interactions. Despite the fact that value co-creation theorywas
developed on a service-dominant logic in a business-to-business context, projects and
programs can be understood as processes of value co-creation when examined as an
interconnected network of relationships and interdependencies between parties (Heredia
Rojas et al., 2018). Ruoslahti (2020) suggested that complexity in multiple ways characterizes
the co-creation of knowledge in innovation projects. The components of self-organization,
connectivity and interdependence, co-evolution, and the development of new order received
the most attention. Contrary to the classical perspective where a firm is considered the sole
value creator, co-creation takes a dyadic approach to involve the customer as a resource
integrator in the value creation process (Vargo and Lusch, 2012). However, the understanding
of what is considered a resource in the co-creation process is contextual and varies from
context to context (Carid�a et al., 2019; Castro et al., 2021; Kleinaltenkamp et al., 2012).

Coupled with this thinking, the RBV states that competitive advantage is based on the
extent to which resources can be valuable, inimitable, rare and non-substitutable (Valeri,
2023). The KBV of the firm describes the strategic importance of a specific type of knowledge.
Customers and their knowledge are increasingly being recognized as the most significant
organizational assets (Ismail, 2023) and are key differentiating components in today’s
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Studies Purpose Sample Findings

Ika and Pinto
(2023)

To explore the criteria and
dimensions for successful
projects

Chapter Project success is not only
measured by triple constraints
but is also related to efficiency,
effectiveness, sustainability,
complexity, time, uncertainty
and stakeholder view

Valeri (2023) To examine the study on
knowledge management in
small firms

686 articles In knowledge management
research for small businesses,
there are five main themes

Gaetjens et al.
(2023)

To examine the role of wine
involvement and wine
knowledge on customer
engagement

220 survey
respondents

this study advances our
knowledge regarding the role
of motivations, as well as of
wine involvement and wine
knowledge for customer
engagement

Ismail (2023) To investigate the mediating
role of customer loyalty for
customer and technology
orientation

383 owner-managers.
Tanzania

Customer and technology
orientation both influence
consumer loyalty.
Furthermore, it was revealed
that customer loyalty reduced
the impact of customer and
technology orientation on the
success of SMEs

AbdelAziz et al.
(2023)

To investigate the purpose of
value co-creation through
consumer participation
during the COVID-19
epidemic

Literature review of
popular press articles
and managerial
insights from
interviews

Through the characteristics of
affective and behavioral
involvement by customers,
customer engagement is a
crucial mediator

Khan et al. (2023) To investigate the impact of
customer engagement and
customer experience on
customers quality/loyalty
intention across mobile app-
based services

420 customers The findings show a greater
positive relationship for
customer engagement and
customer experience

Lim et al. (2022) To investigate past, present
and future trends of customer
engagements

Bibliometric and
thematic analyses on
861 articles

Identifies important trends in
article, author, nation and
journal performance, as well
as previous, present and
future customer engagements
research thematic trends

Japutra et al.
(2022)

The stimulus, organism and
response framework were
used to investigate the
drivers of customer
engagement behavior with
mobile commerce
applications

Online survey of 717
users of m-commerce

Customers’ perceptions of
enjoyment and control lead to
higher customer behavior

Hurtak et al.
(2022)

To explore the darker side of
customer participation

A survey of 105
managers

Relationship performance
positively moderates the
negative effect of customer
participation on calculative
commitment

(continued )
Table 1.

Literature review
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Studies Purpose Sample Findings

Tuan (2022) Aims to validate an
integrative theoretical model
of customer participation

57 customers in e-
services in Hochiminh
City

Customer readiness and
perceived value and
satisfaction as outcomes of
customer participation

Barari et al.
(2021)

To provide a generalizable
explanation of customer
participation

Meta-analysis of 184
publications

Moderator analysis show the
influence of the two pathways
on customer engagement
depends on industry type
(service vs manufacturing),
engagement context (online vs
offline) and product type
(hedonic vs utilitarian) and
cultural context

Castro et al.
(2021)

To define project success
criteria regardless of the
project’s type or setting

264 Brazilian
managers

A broad performance metric
for project success was put
forth, allowing for various
projects to receive varying
grades on the same scale

Chaithanapat
and Rakthin
(2021)

To study of customer
knowledge management
(CKM) in SMEs

97 articles Discussed about the idea of
CKM from a thorough
literature analysis that is
expected to have linkageswith
CKM in SMEs, specifically
knowledge-oriented
management, management
trust and company
performance

Wang et al.
(2020a)

To explore how teachers’
beliefs influence how
teachers think about how
students learn

Qualitative case study
of 6 teachers

Three components were
identified. Teaching goal, team
size and collaboration

de Oliveira
Santini et al.
(2020)

To explore customer
participation and customer
satisfaction

Meta-analytic model of
97 studies

Findings reveal that customer
engagement is driven by
satisfaction, positive emotions
and trust, but not by
commitment

Nardi et al. (2020) To investigate the connection
between consumer
involvement and brand
performance

135 studies The findings show that
customers with a high
inclination to trust participate
at high rates. Customer
involvement, on the other
hand, can support brand
outputs including brand
loyalty, brand satisfaction and
brand performance

Yun and Hanson
(2020)

To investigate connection
between reduced price
sensitivity, client satisfaction
and client loyalty

500 employees
American

Service staff members have a
greater beneficial impact on
client satisfaction than client
loyalty; satisfied client do not
always turn into devoted client

Table 1. (continued )
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Studies Purpose Sample Findings

Auh et al. (2019) To look into the advantages
of customer participation
(CP) for both clients and
businesses

200 employees The impact of CP on branch
profitability is totally
mediated by customer
satisfaction and
empowerment. When the
circumstances in which CP is
employed and participation
are compatible, it increases
customer empowerment and
happiness

Bagheri et al.
(2019)

To create a model that offers
a structured range of
customer knowledge
exchange

52 articles This reference model can be
used by value network
decision makers to come to a
consensus regarding the
problems with customer
knowledge transfer

Raziq et al. (2018) To look at how goal clarity
affects the relationship
between project success and
leadership styles and

248 employees,
Pakistan

The association between the
style of transformational
leadership and project success
is somewhat mediated by goal
clarity. The transactional
leadership approach, on the
other hand, is not linked to
goal clarity, hence there is no
mediation in this situation

Yun and Hanson
(2020)

To investigate connection
between reduced price
sensitivity, client satisfaction
and client loyalty

500 employees
American

Service staff members have a
greater beneficial impact on
client satisfaction than client
loyalty; satisfied client do not
always turn into devoted client

Chavan et al.
(2018)

To look into the development
and underlying conceptual
structure of published
industrial-buying research

357 papers
1965–2015

The systematic modeling of
scientific investigations
depicts the evolution of the
important factors in research
activities

Yu (2017) To investigate how and why
consumer involvement might
enhance project performance

245 software team
members

The beneficial association
between customer
involvement and project
performance is mediated by
knowledge integration.
Moreover, project complexity
enhances the primary impact
of customer involvement,
while knowledge integration
was found to have a secondary
impact

Biyik (2017) To analyze the substance of
services marketing from an
industry perspective

20 years studies Researchers offer 20
interesting theoretical sub-
categories that are pertinent to
B2B marketers and
compelling for academics

(continued ) Table 1.

Requirement
risk and

knowledge
integration
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Studies Purpose Sample Findings

Khan and
Hussainy (2017)

To define the consumer
behavior parameters for
value co-creation

397 students Karachi As components of consumer
co-creation behaviors,
customer engaging behavior
and customer citizenship
attitude were considered

Dong and
Sivakumar
(2017)

To provide an inclusive
typology that defines the
domain, range, or limits of CP

Studies from 1970–
2017

Develop a typology to divide CP
into three groups: voluntary,
mandatory and replaceable.
They show how the conceptual
and empirical clarity of CP
research is enhanced by the
proposed typology

Wang et al.
(2020b)

To examine the potential
challenges and down falls of
customer participation

194 firms Market novelty diminishes the
contribution of CPI to conflict
resolution and the beneficial
impact of CPC on conflict; in
contrast, technological novelty
increases the impact of CPC on
conflict

Chen and Deng
(2022)

To create the DDERM data-
driven software model for
risk assessment

Analysis of software
risks standards

The risk priority was
determined using a risk matrix.
An example case study
illustrates how well the
suggested approachworks. The
framework for risk modeling
that has been suggested is a
fresh method that offers a
logical basis for evaluation

Asif and Ahmed
(2014)

To investigate relationships,
trends and some other data
mining-related tasks

Document analysis In this study effort, a novel
notion of employing the FP-
Tree algorithm to discover
correlations between various
risk mitigation elements has
been put forth

da Luz Siqueira
et al. (2017)

To explore different software
project risks

Document analysis Schemes are helpful in
identifying, posing and
analyzing requirement risks,
providing suitable basis for
requirement risk discussions

Gallati (2022) To provide details about risk
management

Chapter Details of different types of
risks and risk management

Krancher (2020) To investigate the impact of
specific agile methods on
project success

60 developers When requirements risk is
high, interaction analyses
reveal that some positive
benefits are boosted, and
negative impacts are tempered

Keil et al. (2013) To explore different risks and
controls

63 projects The impacts of formal and
informal constraints on
performance are moderated by
risk. Particularly, it was
discovered that both user risk
and requirement risk
diminished the beneficial effects
of controls on process efficiency

Table 1. (continued )
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Studies Purpose Sample Findings

Drljevic et al.
(2020)

What weight does risk have
in determining whether to
embrace a block chain?

50 articles Various risk management
models are presented. Further
investigation is needed in
several areas, which are
mentioned. The adoption and
sustainable usage of block
chain technology are impacted
by normative frameworks

Maqsoom et al.
(2020)

To look into the relationship
between project performance
and control modes

171 construction
projects

It is discovered that
complexity risk greatly
modifies the association
between project performance
and control modes. The
findings show that complexity
risk modifies the link between
outcome clan and control and
project performance in a
beneficial way

Ranjan andRead
(2016)

To investigate the theoretical
constraints and empirical
elements of value co-creation

149 papers There are three dimensions
that have been identified. Each
dimension has empirical
measurement components

Taghizadeh et al.
(2016)

Validation of scale
measurements of dialogue,
risk, access analysis, and
transparency constructs as a
value-co-creation process

249 managers Transparency and risk
assessment have a significant
positive relationship with
innovation strategy. These
findings demonstrated the
significance of value co-
creation in developing a firm’s
innovation strategy

Baima et al.
(2022)

To determine what factors
motivate customers to share
product and service
knowledge on social media

358 customer Italy Customer knowledge sharing
is positively influenced by the
frequency of online reviews,
social bonds, subjective
happiness and reciprocity

Menguc et al.
(2013)

To investigate relationship
between empowered
leadership and the ability to
create customer knowledge

92 employees, Turkey The greater a sales team’s
ability to create customer
knowledge, the better its
customer experience and
financial performance

He et al. (2019) To identify pertinent
consumer knowledge, such as
that for customers, about
customers and from
customers on social media

385,614 tweets from
Twitter

Writers can assist businesses
in creating content for
customers by using
knowledge from and about
customers

Alani (2019) To create a framework to
improve comprehension and
explore the connection
between strategy
implementation and
innovative products

150 employees Strategic orientation’s direct
and indirect effects on
innovative products are
influenced by specific
organizational and
environmental circumstances
as well as other competencies,
such as managing customer
information

(continued ) Table 1.
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risk and

knowledge
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Studies Purpose Sample Findings

Fidel et al. (2018) To research how SMEs’
ability for innovation is
affected by customer
orientation and customer
knowledge management

210 Spanish SMEs The mediating role of
innovation orientation is
supported by the findings.
Customer orientation and CKM
are important in fostering
innovation and performance,
according to empirical research

Kennedy (2017) To suggest that prompting a
consumer’s co-creation with a
brand will raise the
consumer’s value to the
brand commitment and buy
intention

Study 1: 137
consumers, USA;
Study 2: 115
consumers

Brand loyalty andbuying intent
can both rise with co-creation
posts from a company. Also, a
brandedmessage exhibits a rise
in brand commitment and
purchase intention compared to
a celebrity-endorsed message

Dong and
Sivakumar
(2017)

To provide a typology that
defines the scope, domain
and limits of customer
engagement

81 articles A typology was put up to
divide CP into three categories:
replaceable, mandatory and
voluntary

Gray and
Meister (2006)

To put forth the hypothesis
that different categories of
information source
techniques used by
employees resulted in various
performance outcomes

71 articles Group knowledge sourcing
supports a larger variety of
performance goals, although
different kinds of knowledge
sourcing approaches are not
as replaceable as the KM
research might suggest

Abusa and
Gibson (2013)

To ascertain the degree of
TQM application in Libyan
manufacturing enterprises

42 employees, Misrata The six tested TQM
components showed positive
and strong connections with
one another. Contextual
elements, such as firm ISO
9000 accreditation and size,
have an impact on how well
TQM is implemented

Goyal et al.
(2020)

To look into how partner and
consumer knowledge affects
innovation

655 firms Companies that create more
knowledge are more likely to
innovate by filing newpatents.
Discovered organizational
elements and explanations for
the influence of outside
knowledge on invention

Rauniar et al.
(2019)

To investigate the main
influences and connections
between knowledge
integration in the project
team for product
development

191 employees, USA Performance and knowledge
integration are positively
correlated. The ties of
knowledge integration and
shared project mission are
partially mediated by mutual
trust

Nishikawa et al.
(2013)

To investigate the user
generated and designed
generated products

Interviews, managers
of Muji, Japan

Compared to designer-
generated goods, user-
generated goods had a higher
likelihood of becoming
profitable and lasting the
three-year evaluation period

Table 1. (continued )
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business arena (Baima et al., 2022). As such businesses arewise to utilize customer knowledge
to enhance value creation (Auh and Menguc, 2013; Menguc et al., 2013). Firms are depending
on customers and their knowledge to assist their competitive position and to gain a

Studies Purpose Sample Findings

Xie et al. (2020) To investigate the impact on
tourism service providers of
access and customer
knowledge for service teams

576 employees of travel
agencies

Service teams’ co-creation of
customer knowledge, which
can foster service innovation,
is influenced by customer
orientation and engagement
intensity

Salunke et al.
(2019)

To investigate how B2B
service providers store and
arrange their knowledge

Study 1: 192 Study 2:
261 Employees
Australian and USA

In order to provide cutting-
edge service solutions that
address clients’ needs, new
knowledge obtained through
internal and external
resources alone is insufficient
and must be combined with
current knowledge

Akumba et al.
(2020)

To explore project risks in
requirement gathering phase

299 data instances A model was created based on
4 Catastrophic, 11 High, 18
Moderate, 33 Low and 7 to be
insignificant risk factors

Gupta and
Chandani (2021)

To explore the requirement
risks assessment

Chapter A software risk estimator aids
in the early detection of
potential risks so that
cooperative preventative and
remedial measures may be
taken to reduce risk and avoid
project delays

Salunke et al.
(2019)

To identify risks for supply
chain digitalization

Chapter Presented the methodology
and choices adopted to
identify and mange risks in an
aeronautical supply chain case

Hassan (2019) To find relevant information
for risk management in
supply chain

Machine learning to
find risk in documents

A conceptual model was
illustrated

Yeng et al. (2020) To explore security
requirement analysis for
healthcare industry

Analysis of software
security standards

It was discovered that
conventional software creation
approaches, such as the
Waterfall Model, integrated
security requirement capture
activities more thoroughly than
agile ones

Raziq et al. (2020) To research the relationship
between organizational
structure, knowledge
transfer and project
effectiveness

220 employees of
project-based firms in
Pakistan

Project success is inversely
correlated with centralization.
Both public and private
telecom firms use knowledge
sharing to mediate the
relationship between
integration and project
success, but only public firms
can use knowledge sharing to
mediate formalization

Source(s): Authors’ own work Table 1.
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risk and

knowledge
integration

1621



competitive advantage (Ika and Pinto, 2023) over their competitors (He et al., 2018). Thus, the
RBV perspective here suggests that customers are valuable and strategically important
resources. Similarly, customer knowledge is tacit because customer knowledge is related to a
specific project or a service within the organization (Chaithanapat and Rakthin, 2021) and is
thus difficult to imitate. Therefore, the KBV perspective here suggests that an organization
can create a competitive advantage by aggregating, integrating and coordinating specialized
customer knowledge (Alani, 2019; Fidel et al., 2018; Zhan et al., 2019).

2.2 Customer participation, organizational performance and the mediating effects of
knowledge integration
Customers are the partial employees of firms (Ismail, 2023), drivers in a total quality setting
(Auh et al., 2019) and co-creators of firm values and norms (Ranjan and Read, 2016).
Companies such as DHL, Adidas, Google, Procter and Gamble, Unilever and Volvo take a
wide range of actions for customer-centric product development to improve their firm
performance (Kennedy, 2017). Customer-centric product creation involve customers
throughout the organizational process and results in customer satisfaction (Chaithanapat
and Rakthin, 2021). When customers are satisfied with the firms’ deliverables, organizations
earn stability in the market. So, in order for businesses to obtain a competitive edge, they
must be able to recognize the strategic value of outside resources like customers
(Chaithanapat and Rakthin, 2021). Both the public and private sectors believe that their
knowledge management system is critical to the success of their organizations and that
current knowledge possessed by people and organizations is the most essential source of
ideas (Al-Athari and Zairi, 2001). Furthermore, research has looked into organizational
performance metrics through customer behaviors (Dong and Sivakumar, 2017; Nardi et al.,
2020; Raziq et al., 2018). Therefore, we conclude that when customers are appropriately
integrated in organizational processes, organizational performance is improved.

Customers participate during the project development life cycle to provide personalized
requirements, solutions and knowledge for organizational processes (Dong and Sivakumar,
2017; Nardi et al., 2020). The goal of any organization is to achieve superior performance by
satisfying its customers, and this is only possible when projects are optimized to provide all
potential benefits required by customers. As such customer participation helps the project
team members to integrate knowledge about their requirements, functional and non-
functional project features (Xie et al., 2020).

The KBV suggests that specialized knowledge drives the firm’s competitive advantages
(Whinston and Geng, 2004). Organizations may employ knowledge sourcing for value
creation (Gray and Meister, 2006), thus improving the organization’s financial and
operational performance.

Abusa and Gibson (2013), Auh et al. (2019), Cai (2009). For example, the United States
Postal Service encouraged customers to provide ideas for mail and shipping services, with
these new services becoming more successful and profitable than previous offerings (Blut
et al., 2020). Customer knowledge assists the innovation processes of organizations and
improves organizational performance (Goyal et al., 2020). Financial performance, innovation
performance, knowledge flow, transfer efficacy and new product creation are all outcomes of
knowledge transfer and innovation in multinational corporations (Leung et al., 2004). Singh
(2022) suggested that knowledge integration impacts emotional commitment and career
satisfaction. Therefore, organizations try to incorporate diverse knowledge management
approaches into their operations and gives light on the evolving nature of knowledge
management in general (O’Dell et al., 1999).

However, research focusing on the processes through which organizational performance
is achieved is scarce. For example, organizational performance only improves when the
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available customer resources are integrated with those retained within the organization
(Carid�a et al., 2019; Kleinaltenkamp et al., 2012). For example Pl�e (2016) demonstrate how
value is co-created when customers and project members merge their resources in a dyadic
service framework. In the case of knowledge as a resource, when customer information is
appropriately integrated, project teammembers efficiently use it for project development and
promote useful outcomes and performance. Customer knowledge integration is the
underlying mechanism through which organizations can improve their performance
(Ismail, 2023). Because customer knowledge is of no use if it is not properly integrated
within the project development life cycle, knowledge integration ensure that appropriate
knowledge is available at the appropriate moment and at the necessary locations, to the
relevant people (Rauniar et al., 2019). Kumar et al. (2023) suggested that organizational
performance is improved when knowledge-based supply chain quality management
practices are implemented. Research also supports knowledge integration as the
underlying mechanism between customer participation and performance outcomes, for
example, between shared project mission and performance outcomes (Rauniar et al., 2019)
and between customer participation and process performance (Yu, 2017). Therefore, we
hypothesize that:

H1a. Knowledge integration mediates the positive relationship between customer
participation and organizational performance.

H1b. There is a positive relationship between customer participation and organizational
performance.

2.3 Customer participation, project success and the mediating effects of knowledge
integration
Market and technological information shared by customers promotes effective project
development by saving time and cost (Wang et al., 2020b; Yu, 2017). Project performance of
different industries was enhanced with customer participation (Nishikawa et al., 2013). In the
analysis phase, customers are involved to share their requirements. During the design phase,
the project team designs solutions and gets feedback from customers. A project will only be
successful when customers are satisfied with the solutions and all their feedback and
suggestions are incorporated into the project. Thus, there is a positive link between customer
participation and project outcomes.

Customer participation is supported to acquire external knowledge that can provide
several advantages including contributing first-hand knowledge of requirements (Bogers
et al., 2010), more diverse ideas (Yoo et al., 2010), achieving continual innovation, increasing
new product acceptance and lowering innovation costs relative to internal R&D (Goyal et al.,
2020). Three types of customer knowledge are identified in the literature: knowledge derived
from customers, knowledge about customers and knowledge aimed at customers (Sanayei
and Sadidi, 2011; Wilde, 2011; Xie et al., 2020). Knowledge aimed at customers is the
information about a firm’s services and products and it is transferred from a firm to its
customer (Gibbert et al., 2002; Valeri, 2023). Knowledge about customers refers to
demographic information, motivations for purchasing, customer behavior and personal
preferences (Smith and McKeen, 2005). Knowledge derived from customers is the customers’
knowledge of services, products, markets and suppliers (Gebert et al., 2003). Knowledge
management for all three types of knowledge can provide customers with successful projects
and services.

However, like organizational performance, customer knowledge only acts as a resource if
it is integrated by the project teamwith their skill (Jaakkola andAlexander, 2014). In this case,
customer knowledge integration is related to distributing and the advancement of customer
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knowledge to generate new items and project improvement (Santoro et al., 2018; Xie et al.,
2018). Customer knowledge alone is not sufficient but it should be integrated with the project
team’s knowledge to deliver clients’ needs (Salunke et al., 2019). Muji (a Japanese clothing
company), stated that sales growth of products based on the customers’ views and ideas was
significantly better than those based on products of professional designers (Nishikawa et al.,
2013). As such we can suggest that a project’s success will be optimized when proper
knowledge integration is implemented throughout the project development life cycle.
Similarly, customer satisfaction is eventually used to assess the quality of a project.
Benchmarking customer happiness can assist decision makers in identifying areas for
improvement, making strategic decisions and setting goals for desired project performance
(Shen et al., 2000).

In the project development lifecycle, customer knowledge integration is critical.
Customers are involved not only in providing requirements and feedback, but also in
guiding project members and providing alternate solutions in the event of problems, issues,
or uncertainties. Concerning the triple constraints of the project (time, cost and quality),
project members can manage development time by having timely discussions with the
customer about different issues. Project costs can be controlled because team members can
get a clear line of the path from customers, and they can utilize their resources by working on
customer guidelines (Castro et al., 2021). So, project members are free from the burden of
rework as they tend to know exactly what to do and how to do it. Similarly, quality projects
are developed because team members can share different project prototypes with the
customers to get feedback. If customers are involved during the analysis, design, testing and
deployment phases of the projects, the project development life cycle is improved (Rauniar
et al., 2019), the end product will be error-free and a quality project will be delivered to
customers. Research also supports knowledge integration as the underlying mechanism
between customer participation and performance outcomes (Rauniar et al., 2019; Yu, 2017).
Therefore, we hypothesize the following:

H2a. Knowledge integration mediates the positive relationship between customer
participation and project success.

H2b. There is a positive relationship between customer participation and project success.

2.4 The moderating effects of requirement risk
According to a survey by the Standish Group of Companies, 16% of software projects meet
schedule deadlines and cost estimates, 52.7% are delivered to customers with less
functionality than expected and 31.1% are delivered damaged or uncompleted due to the
inherent risks (Akumba et al., 2020). Despite the use of project management practices, most of
the projects remain unfulfilled in terms of achieving targeted performance due to ineffective
management of risks (Maqsoom et al., 2020). High risk leads to poor project performance in
terms of schedule lags or budget overruns. Requirement risks are one of themajor reasons for
project conflicts (Chen and Deng, 2022; Keil et al., 2013) and failure in any software
development process (Gupta and Chandani, 2021). Because team members will be utilizing
their resources (e.g. time, skills and cognitive resources) in resolving conflicts.

Risks may influence the internal and external contexts of the organizations. Knowledge
integration is an important element of an internal organizational context (Matuszak-
Flejszman and Paliwod, 2022). The project teammembers can integrate customer knowledge
with their expertise and knowledge at any stage of project development. Similarly,
requirement risk encompasses uncertainties that can also appear at any stage of the project
development life cycle. This can cause disturbance in the planned activities of the team
members and can influence the development phases as well. Requirements risks can emerge
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from continuously changing, unclear, or ambiguous user requirements (Chen andDeng, 2022;
Wallace and Keil, 2004). For example, the project team designs algorithms and prototypes for
project requirements through mutual agreement of customers. If a new requirement is placed
by the customers that required significant change, then the team must analyze what other
parts of the projects will be affected due to new requirement change. Project team members
have to again perform analysis, review algorithms and assess prototypes designed to
incorporate the new requirement changes. In the existence of requirements risks, it will be
impossible to follow any pre-defined process to achieve goals (Chen andDeng, 2022; Keil et al.,
2013). So, the presence of requirement risks influences knowledge integration. The extant
literature has also identified the negative effect of risk on performance (Boubaker et al., 2021;
Hassan, 2019; Haynes, 2020; Yeng et al., 2020). Therefore, we hypothesized that:

H3. Requirement risk moderates the positive relationship between customer
participation and knowledge integration, such that the positive effects of
customer participation on knowledge integration is stronger when the
requirement risk is low.

3. Methodology
According to Saunders and Lewis (2019), research involves decisions at different levels,
which they classify through an onion onto three decision levels: The first two outer rings are
research philosophy and research approach. The third level is research design, which
includes (1) methodological choices, (2) research strategy and (3) time horizon and (4) tactics,
which include data collection and analysis aspects. Research philosophy of our study is based
on a positivist paradigm, which suggests a single reality (ontology) and an objectivist
(epistemology). Reality and researcher are independent from each other, and knowledge is
acquired objectively. Research approach is based on deduction in which hypotheses are
derived from existing theory, and data is collected, in order to test the hypothesis. The study
is based on mono method quantitative research approach. Research strategy is designed as
survey-based; questionnaires are used for data collection, and the time horizon is cross-
sectional.

3.1 Study1: methods
3.1.1 Description. Study 1 investigates our theoretical model by testing hypotheses 1a, 1b, 2a
and 2b. The research was done in multiple organizations and also contained measures of
customer participation, project success, knowledge integration and organizational
performance. An assessment of the overall relationship is provided by Study 1 between
customer participation, project success and organizational performance as well as its
boundary conditions. As indicated earlier, Study 1 was not conducted assuming a pandemic
may arise in the coming years; however, we proceeded further in the year 2020 and sought to
add some more sense for both Study 1 and Study 2 to better

Respond to the pandemic situation that emerged.
3.1.2 Data collections. Study 1 used a cross-sectional quantitative survey design with self-

administered questionnaires. The target population consists of multi-national firms and
software houses registered by the Ministry of Information Technology of Pakistan. We
gathered information from the project team members with the help of electronic surveys
using random sampling. Data is captured byGoogle Formswhich are online tools for creating
questionnaires. The link was shared with project managers, team leads and teammembers of
organizations interested to participate in the research, by a wireless communication for
exampleWebChat or email. Online procedure reduces expense and permits the respondent to
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work on the questionnaire in more easy way. A total of 15 organizations were approached to
participate in the study. We also monitor nonresponse bias. Nonresponse bias occurs when a
surveyor does not complete the questionnaire because they are unable or unwilling to do so
(Bischoff, 2020). Using various strategies, we reduced the nonresponse bias. We kept the
survey brief and straightforward. We described the survey’s goals, how long it would take to
finish and what they should expect from the survey in the introduction. The survey informed
respondents on how their feedback will improve organizational performance outcomes. We
also issued modest nudges through email reminders to keep our survey on the
respondents’ mind.

3.1.3 Sample characteristics. We received 150 employee responses from different firms.
Out of 150 responses, (47.5%) were male and (52.5%) were female. Most of the firms (71.3%)
were service based providing IT services. The sample included 56.4% of firms with up to (50)
employees, 15.8% of firms with (51–240) employees and 14.9% of firms above (500)
employees.

3.1.4 Measures. Structured questionnaire was used for collecting data. The items of the
variables were adapted from different sources and combined into a single questionnaire.
Customer participation was operationalized using five items from (Yu, 2017) with a sample
item as “customers have a high level of participation in the project.”. Knowledge integration
wasmeasured using three item from (Yu, 2017) – a sample item as “project members integrate
and synthesize their expertise at the project level”. Project success was operationalized using
a fourteen item fromButler et al. (2020). Organizational performance wasmeasured using five
items involving perceived firm performance relative to competitors in terms of profits,
returns on investments, sales growth, building customer relationships and productivity. A
seven-point Likert scale was used with options such as 15 strongly disagree to 75 strongly
agree. Some theoretically relevant covariates were used to control for other relevant factors.
These include gender, organization type, organization size and organization age.

3.1.5 Data analysis. Common method bias (CMB) refers to a systematic error or bias that
arises in research studies due to the method used to collect data. It occurs when the
measurement of variables is influenced by factors unrelated to the constructs being measured,
leading to spurious relationships or inflated correlations between variables (Change et al., 2010).
There are various procedural remedies and statistical strategies available for reducing common
method issues (MacKenzie and Podsakoff, 2012). For procedural remedies, we approached
various project-based organizations from various industries such as IT, telecom and
multinationals. We also use many informants to reduce CMB by gathering information from
team leaders, project managers and team members (Fawcett et al., 2014). We employed
Harman’s single factor score for statistical procedures, in which all items (measuring latent
variables) are loaded into one common factor. The total variation for a single factorwas 47.83%
(less than 50%), indicating that CMB had no effect on data or findings.

We used partial least squares structural equation modeling (PLS-SEM) to examine the
data. The analysis is performed in two phases. It starts by analyzing the structural model and
then evaluates the measurement model. The structural model exposes the result of
hypothesis testing, whereas the measurement model shows the validity of the construct. The
structural model was tested using bootstrapping, and the measurement model was evaluated
using the PLS algorithm (Hair et al., 2019).

3.2 Study 2: methods
3.2.1 Description. Study 2 captures how knowledge integration from customers unfolded
during the pandemic, and how this relationship is affected by the moderating impact of
requirement risk. Hypotheses 3 is tested in Study 2. It includes measures of customer
participation, knowledge integration and requirement risk. As with Study 1, we also tested
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and measured for the direct and mediating effects of knowledge integration between
customer participation and performance outcomes (project success and organization
performance). Our second study examines customers with greater specificity-namely
customer-knowledge integration relationship relative to Study 1 – and tested the moderating
effect of requirement risk. By integrating these two studies we provide a comprehensive
investigation of this phenomenon – specifically, itsmoderators, magnitude and its underlying
mechanisms.

3.2.2 Data collection. Study 2 also used a cross-sectional quantitative survey design with
self-administered questionnaires. Study 2was conducted 2 years after Study 1, in 2020. It was
the time of the COVID-19 pandemic and data were collected in April and May when strict
lockdowns were implemented in the majority of countries including Pakistan. Like Study 1,
electronic surveys were used.

3.2.3 Sample characteristics.A total of 25 organizations were approached to participate in
the study. Respondents, however, turned out to be less receptive and we could get only 92
responses using simple random sampling. It was difficult to get survey responses from
employees because they were not actively taking part due to their physical absence. Out of 92
responses, 75% were male and 25% were female.

3.2.4 Measures. Like Study 1 we used 7-point Likert scales with values ranging from 1 for
Strongly Disagree and 7 for Strongly Agree. The same constructs of Customer Participation
and Knowledge Integration were used as in Study 1. In Study 2, we focused on the
Requirement Risk construct as a moderating mechanism between Customer Participation
and Knowledge Integration. Requirement Risk was measured on a four-item scale adopted
from (Keil et al., 2013) – a sample item of the construct read as “continually changing scope
and system requirements”. The same control variables were used as in Study 1, including
gender, organization type, organization size and organization life.

3.2.5 Data analysis. The PLS-SEM technique (Hair et al., 2019), common method variance
and non-response bias were employed for analysis in Study 2 just like Study 1.

4. Analysis
4.1 Study 1: analysis
Applying SEM, we first tested for the measurement model and tested for Cronbach’s alpha
(CA), composite reliability (CR), average variance extracted (AVE) and discriminant validity.
Table 2 show that the datameets the SEM requirements showing CA and CR scores above 0.7
and AVE scores above 0.5 (Hair et al., 2016). Testing for discriminant validity and following
the Fornell and Larcker (1981) criterion, results (see Table 3) show AVE square root values
greater than correlation coefficients, indicating good discriminant validity. Furthermore,
data show a good convergent validity as all factor loadings of the constructs are above 0.7
(see Figure 1). The R Square Adjusted values for the endogenous variable Organizational
Performance is 0.467, and for Project Success is 0.424.

Constructs
Cronbach’s
Alpha

Composite
Reliability AVE

Customer participation 0.855 0.894 0.627
Knowledge integration 0.815 0.890 0.730
Organizational performance 0.875 0.909 0.667
Project success 0.904 0.920 0.511

Source(s): Authors’ own work

Table 2.
Constructs’ reliability

and validity
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We then test for direct and indirect effects and employ bootstrapping method (Preacher
and Hayes, 2008). Results (Table 4) show that customer participation is positively associated
with knowledge integration, and knowledge integration is positively associated with
organizational performance and project success. Furthermore, knowledge integration
partially (positively) mediates the relationship between customer participation and
organizational performance, hence, confirming hypotheses 1a and 1b. Likewise, knowledge
integration partially (positively) mediates the relationship between customer participation
and project success, hence confirming hypotheses 2a and 2b. We discuss these results as
follows.

Knowledge

Customer Participation

Source(s): Authors’ own work

Project Success

Organizational
Performance

Integration

Hypotheses
Path

coefficients
T-
stats P Result

Customer Participation → Knowledge Integration 0.284 3.157 0.002
Knowledge Integration → Organizational
Performance

0.608 9.514 0.000

Knowledge Integration → Project Success 0.553 7.849 0.000
Hyp
1a

Customer Participation → Knowledge Integration
→ Organizational Performance

0.172 2.918 0.004 Supported

Hyp
1b

Customer Participation → Organizational
Performance

0.195 2.515 0.012 Supported

Hyp
2a

Customer Participation → Knowledge Integration
→ Project Success

0.157 2.943 0.003 Supported

Hyp
2b

Customer Participation → Project Success 0.231 2.735 0.006 Supported

Source(s): Authors’ own work

Constructs 1 2 3 4

1 Customer Participation 0.792
2 Knowledge Integration 0.284 0.855
3 Organizational Performance 0.367 0.663 0.817
4 Project Success 0.388 0.618 0.651 0.715

Note(s): *AVE square root values on the diagonal (in italic)
Source(s): Authors’ own work

Figure 1.
Customer
participation,
knowledge integration,
organizational
performance and
project success

Table 4.
Structural model

Table 3.
Inter-correlations and
discriminant validity
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4.2 Study 1: discussion
This study integrates theories from the co-creation literature (Prahalad and Ramaswamy,
2004; Ramaswamy and Gouillart, 2010; Ramaswamy and Ozcan, 2018), RBV (Barney, 1991)
andKBV (Carter et al., 1951) of the firm. According to resource based view, the customer is the
major source of information for projects, providing a variety of practical information to
improve performance (Yu, 2017). Although previous authors have investigated the
relationship between customer participation and information sharing, high coordination
effectiveness (Fang et al., 2008), product performance, process performance (Yu, 2017) and
service quality (Ngo and O’cass, 2013). Existing research suggest that customer participation
improves performance outcomes (Chan et al., 2010) and provide a competitive advantage to
the organization (Raziq et al., 2020). But it is unclear how customer participation improves
performance outcomes and what are the underlying mechanisms through which an
organization can get a strategic advantage from customers is missing from the literature.

Chang and Taylor (2016) made the claim that knowledge-related processes lead customer
participation toward performance outcomes, however their findings were conflicting. There
have been few empirical studies that indicate how customer participation increases
performance. Yu (2017), for example, investigated the mediating effect of knowledge
integration for process and product performance in new product development. Our study
empirically evaluated Chang and Taylor’s (2016) conceptual model, employing knowledge
integration as a black box that leads to project success and organizational performance
through customer participation.

The findings of Study 1 confirmed our hypothesis that customer participation contributes
to project success and organizational performance. Despite its contributions, Study 1 has
some limitations. This study explains the positive relationships between customer
participation, project success and organization performance. But it does not investigate the
circumstances under which these relationships would be stronger or weaker. Secondly, Study
1 was conducted with the IT sector only.

Given these constraints, we designed Study 2 to address the shortcomings of Study 1
while also expanding our theoretical understanding of the relationship between customer
participation and knowledge integration. The link between customer participation and
performance outcomes is already tested in Study 1, so Study 2 only examines the link between
customer participation and knowledge integration (hypothesis 3). In Study 2, we collected
data from the IT, telecom and services sectors.

4.3 Study 2: analysis
Following the same procedures and tests, measurement model results (Table 5) for Study 2
show scores for CA and CR above 0.7 and AVE scores above 0.5, hence showing a good
measurement model (Hair et al., 2016). Similarly, testing for discriminant validity and
following the Fornell and Larcker (1981) criterion, results (see Table 6) show good
discriminant validity as the AVE square root values are higher than the correlation
coefficient values between the latent variables. Furthermore, data show a good convergent

Constructs
Cronbach’s

alpha
Composite
reliability AVE

Customer Participation 0.893 0.921 0.700
Knowledge Integration 0.901 0.938 0.834
Requirement Risk 0.868 0.909 0.715

Source(s): Authors’ own work

Table 5.
Constructs’ validity

and reliability
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validity as all factor loadings of the constructs are above 0.7 (see Figure 2). The adjusted R
Square value for the endogenous variable Project Success is 0.544.

Employing the bootstrapping method (Preacher and Hayes, 2008), results (Table 7) show
that customer participation is positively linked with knowledge integration, as was the case
in Study 1. Requirement risk negatively moderates the positive relationships between
customer participation and knowledge integration, showing that customer participation
would lead to knowledge integration mostly for cases where project requirement risk is low.
This confirms our hypothesis 3. This moderating effect is presented in Figure 3. We discuss
these results as follows.

4.4 Study 2: Discussion
This study aims to enhance our understanding of the role of customers and requirement risks
play in knowledge integration process by integrating theory from a firm’s Knowledge Based
View (Carter et al., 1951) with risk literature. Our findings are aligned with the previous
research that recognized knowledge as a critical intangible resource that might provide a
competitive advantage to an organization (Kogut and Zander, 1992; Nickerson and Zenger,
2004). Considering knowledge integration as a possible predictor of competitive advantage
(Collins and Smith, 2006; Menguc et al., 2013), it can be concluded that under some
contingencies, such as high project risk, project teammembers may be unable to integrate the
necessary customer knowledge. This study analyses the impact of requirement risks as a

Hypotheses
Path

coefficients
T-

stats P Result

Customer Participation → Knowledge Integration 0.375 4.152 0.000
Hyp 3 Customer Participation * Requirement risk →

Knowledge Integration
�0.070 2.445 0.015 Supported

Source(s): Authors’ own work

Constructs 1 2 3

1 Customer Participation 0.836
2 Knowledge Integration 0.627 0.913
3 Requirement Risk 0.504 0.587 0.846

Note(s): *AVE square root values on the diagonal (in italic)
Source(s): Authors’ own work

Requirement Risk

KnowledgeCustomer Participation

Source(s): Authors’ own work

Integration

Table 7.
Structural model

Table 6.
Inter-correlations and
discriminant validity

Figure 2.
Customer
participation,
requirement risk and
knowledge integration
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variable that can positively and negatively affect the knowledge integration process. There
have been few empirical investigations of these variables, and those that have been
undertaken have provided a fragmented picture of whether knowledge integration processes
are stronger or weaker (Auh et al., 2019; Wang et al., 2020b).

We extended previous findings by formally testing and supporting requirement risk as a
moderator between customer participation-knowledge integration. In particular, the
relationship between customer participation –knowledge integration is stronger when
requirement risk is low because risk creates uncertainty and ambiguity. So, the team
members will try to copewith the risks involved in the requirements and theywill utilize their
resources to handle the ambiguities and uncertainties. This makes it evident that
environmental conditions (e.g. COVID-19) also influence internal organizational processes.

5. General discussion
This work integrates theory from co-creation literature (Prahalad and Ramaswamy, 2004;
Ramaswamy and Gouillart, 2010; Ramaswamy and Ozcan, 2018), RBV (Barney, 1991), KBV
(Carter et al., 1951) and project risk literature (Arnuphaptrairong, 2011; Keil et al., 1998;
Mentis, 2015) to understand the roles that customers, and knowledge integration process play
in project success and organizational performance. Similarly, to understand the impact of
requirement risks in the knowledge integration process, previous studies have noted that
customer participation is associated with information sharing (Fang et al., 2008), service
quality (Ngo and O’cass, 2013), brand outcomes (Nardi et al., 2020), new product development
process (Auh et al., 2019; Wang et al., 2020b), customer satisfaction with sales performance
(Eisingerich et al., 2014) and high coordination efficiency (Fang et al., 2008). Our study makes
the following contributions.

First, we noticed that the literature on project environments has primarily focused on team
or project-level characteristics, whereas we investigated organizational-level factors. The
previous literature on customer participation has focused mostly on meso-level outcomes,
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such as product performance-related outcomes. However, our analysis of the literature
revealed a scarcity of empirical research that studied the outcomes at the macro-level (Auh
et al., 2019). Second, customer participation helps the organization in delivering a successful
project to its customer. Delivering successful projects results in profit and customer
satisfaction, which improves the organization’s performance. As a result, our Study 1
contributes to the body of knowledge on consumer participation-based economic benefits for
organizational performance.

Third, Study 1 also adds to the body of knowledge on customer co-creation (Ramaswamy
and Ozcan, 2018) by empirically testing the relationship between customer participation,
project success and organization performance. Fourth, outcomes such as organizational
performance are frequently and commonly researched in the context of permanent
organizations (Raziq et al., 2018). We looked into organizational performance in project-
based organizations in the IT and telecommunications industries. Our research also provides
empirical evidence about knowledge integration as a “black box” by examining it as an
underlying mechanism that link customer participation to project and organizational
outcomes (Yu, 2017). Drawing on the resource integration concept in the co-creation literature,
we provide evidence in relation to how customer knowledge through customer participation
results in organizational performance value creation (Kleinaltenkamp et al., 2012; Laud
et al., 2015).

In addition, existing work has taken moderators like project complexity (Yu, 2017),
customer expertise (Eisingerich et al., 2014), development feedback (Auh et al., 2019) and
market and technology newness (Wang et al., 2020b) for the knowledge integration process.
Literature does not shed light on risks that can influence the knowledge integration
processes. As a result, we looked at how requirement risks might act as a moderator between
customer involvement and knowledge integration in our study. The findings in Study 2
indicate that customer knowledge integration is stronger when requirement risk is lower but
becomes weaker when a requirement risk is higher. This understanding also provides
support for the notion that resource integration within various service contexts is an
embedded task (Carid�a et al., 2019).

Additionally, Study 2 empirically answered the question “what is the impact of COVID-19
on software projects”. Although the COVID-19 crisis has had a global impact, the impacts of
this pandemic on customers’ participation and performance outcomes have not received
sufficient attention.We found, in this context, that the direct effects of customer participation
on knowledge integration were positive and significant before and during the corona
pandemic. However, we also noted that requirement risk negatively moderated the direct
relationship between customer participation and knowledge integration. These empirical
findings before and after the pandemic are justifiable. We selected the IT and telecom sectors
for Study 2 and these firms were switched to work from homemode. These firms have strong
technologies and IT systems that support their employees to work from remote locations like
virtual networks, cloud computing and different project management and meeting software.
So, they can easily complete their project tasks from remote locations. Similarly, customers
can be easily involved in the project development phases for knowledge integration.

The linkages between customer participation, project success and between customer
participation and organization performance were examined more broadly and
comprehensively in our Study 1. It also examined the connections between cumulative
knowledge integration experiences and performance outcomes. Study 2 took a “magnifying
glass” to the customer participation – knowledge integration relationship and looked at how
it unfolded during the pandemic as moderated by requirement risk. Our understanding of
customer participation is made more sophisticated and richer by the combination of these
studies’ distinctive advantages.
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6. Contributions to theory
Singh (2022) suggested that knowledge integration impacts emotional commitment and
career satisfaction. We draw on the RBV (Barney, 1991), KBV (Carter et al., 1951) and the risk
management literature for project-based organizations. We went above and beyond what
each of these literature studies could provide on their own by demonstrating how knowledge
integration and risk management are essential for project-based organizations to achieve
their strategic goals. Our studymakes a substantial contribution to the body of knowledge in
the management literature about the RBV and KBV of enterprises. A thorough overview of
the effects of customer participation on organizational outcomes is provided by our research.

In Study 1, knowledge integrationwas empirically investigated as amechanism to explain
how this crucial resource—the customer—contributes to the success of projects and
organizational performance. Based on the co-creation literature (Kleinaltenkamp et al., 2012),
it is recognized that customers are significant external, tangible resources and a key source of
project success and organizational performance (Tomer, 1987). Additionally, it is widely
acknowledged that knowledge is a crucial intangible resource that can give a business a
competitive advantage (Kogut and Zander, 1992; Nickerson and Zenger, 2004).

Our findings are aligned with the firm’s RBV, which suggests that customers provide an
organization with a competitive advantage. It also supports the firm’s KBV, implying that
knowledge can provide a competitive advantage. The important findings that contribute to
the resource-based and knowledge-based views of firms are the mechanism through which
these organizational benefits are achieved.We contribute to both of these views of the firm by
identifying knowledge integration as a mechanism through which such competitive
advantages are achieved (Singh, 2022). Similarly, our findings also contribute to the
co-creation literature, emphasizing that customer and knowledge both create values for
organizations thus improving the organization’s financial and operational performance
(Abusa and Gibson, 2013; Auh et al., 2019; Cai, 2009).

Study 2 extends the literature on requirement risk in a project environment. The boundary
criteria that determine when customer knowledge integration is more successful are
expanded by requirement risks. From a risk management standpoint, we hypothesized and
discovered that there were more pronounced effects in terms of the overall and direct positive
benefits of customer participation on knowledge integrationwhen requirement riskwas high.
The findings for low requirement risk indicate that project teams working with simple client
requirements do not experience the same effects of requirement risk as a result of customer
participation.

These findings contributes to projectmanagement literature because project literature has
always viewed project risks as a constant, despite the likelihood that project risks will vary
according to the context (Luciano et al., 2018). Our findings show that requirement risks need
to be given more attention in theoretical and empirical models of project-based organizations
because they moderate the effects of customer participation on knowledge integration. By
offering a more comprehensive, holistic view of the factors affecting the knowledge
integration process, Study 2 investigation of requirement risk as a moderator expands the
literature on knowledge management.

Our findings also contribute to the firm’s KBV, implying that requirement risk as a
contingency factor that can affect the knowledge integration process. Our study also makes
contextual contribution by investigating the relationship between customer participation and
performance outcomes for project-based organizations.

7. Contributions to practice and policy
Rewarding and encouraging customer participation is more under the power of organization
management; the practical implementations of our research are potentially valuable to
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management. To encourage and support customer participation, project managers should
explicitly develop and implement rules and regulations. Firms should restructure their
policies to encourage a culture of customer participation among project team members.

The analysis stage of a project’s life cycle is critical since it allows for an analysis of end-
user requirements as well as the conversion of project objectives into the stated functional
requirements. During this stage, the team leader must ensure that customers correctly
communicate their requirements and that necessary knowledge is shared with team
members. In circumstances of significant requirement risks, a proper two-way
communication channel at the project level should be built so that both customers and
team members can use their resources to deal with the requirement risks. Project managers
must put in place practices and procedures that limit requirements risks. If project team
members are exposed to such risks suitable measures should be taken to mitigate their
effects.

During the problem-solving phase, all parties (customers and team members) should
foster an environment of mutual understanding in order to establish an agreement. Team
leaders should endeavor to overcome conflicts since disagreements prevent both parties from
adequately sharing knowledge. Our study givesmanagers the assurance they need to employ
customer participation to boost departmental and organizational performance. And
similarly, knowledge integration in all phases of project life cycle should be implemented
by managers as a strategic focus for financial performance.

8. Limitations of the study and future research directions
Despite their strengths, our studies have limitations that future research could address. Data
were acquired from the IT and telecom sectors; hence, future research may collect data from
other industries so that the findings can be generalized to other industries. Our research only
looks at knowledge integration as a mediating process. Other mediators, such as technology
learning and learning behaviors, may be considered in future studies (Yu, 2017). Our study
takes requirement risk as a moderator, but future studies may consider other types of risks
involved in the projects like user risk. Our study focuses only on requirement risk, and the
effects of multiple coexisting risks are not considered. Individual requirement risk in a project
maintains the simplicity of our conceptual framework. Future studies could explore the
influence of multiple parallel risks.

This study only looks at the positive aspects of customer participation and ignores the
negative aspects of customer participation. Customer participation, according to (Blut et al.,
2020), can result in role stress, which includes role overload, role ambiguity and role conflict.
As a result, future research may empirically test this viewpoint for knowledge integration
and project success.

Our study does not focus on the specific phase for knowledge integration and risks. Thus,
future studies could also investigate knowledge integration process and the effects of
different risks at different project development life cycle, i.e. analysis, design, implementation
and testing etc. Lastly, future studiesmay also focus on qualitativemethods for gaining an in-
depth understanding for the phenomena of customer participation and knowledge
integration.

9. Conclusion
This study is a crucial step towards better understanding customer participation and
knowledge integration. According to the findings of Study 1, integrating customer
knowledge has a significant impact on organizational performance and project success in
project-based organizations. The notion that customer participation is always better for the

BIJ
31,5

1634



organizational processes does not generalize when the customers become the source of
external risks. Study 2 confirmed that external risks in the form of requirement risks restrict
customer knowledge integration during the project development life cycle. Such
unforeseeable circumstances shift project team members’ focus away from knowledge
integration and onto requirement risk management. Our Study 2 further demonstrates that
the environmental constraint such as the COVID-19 epidemic has no effect on the process of
knowledge integration when proper management practices are followed. To improve the
knowledge integration process form customers, organizations must create a culture in which
requirement risks and environmental contingencies are managed.

Note

1. Here it is important to acknowledge that Study 1 was not conducted assuming a pandemic may
arise in the coming years; however, issues relevant to this situation were included in the latter
Study 2.
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