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Project selection is a crucial decision-making 

process in many organizations. By adopting 

a project-based learning perspective, this 

study sets out to develop a framework to 

integrate organizational knowledge devel-

opment with project selection. We utilize 

various knowledge management models 

to create a structured evaluation metric to 

measure project contribution to organiza-

tional knowledge. A project selection model, 

which involves project knowledge contribu-

tion as one of the evaluation perspectives, 

is proposed. Results of a focus group study 

effectively validate the proposed evaluation 

metric. The article concludes with an empiri-

cal implementation of the model in an elec-

tronic component manufacturing company.
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INTRODUCTION

P
roject selection is a process aimed at evaluating an individual project 
or groups of projects and choosing to implement a set of them, so that 
the objectives of the parent organization are achieved (Meredith & 
Mantel, 2006). In functionally structured organizations with various 

operations and business units, this decision-making process is often complex. 
The group of decision makers is usually composed of various functional experts 
of the organization. In addition to the decision makers providing their respective 
insights about projects from various perspectives, the project evaluation should 
be aligned with the organization’s strategies and objectives in both the short 
and long term. In organizations that view knowledge as their core competitive 
advantage—such as high-tech companies—the sustainable and continuing 
advancement of knowledge is a key to success. A suitable project evaluation and 
selection process can help these organizations to align technology development 
with the business strategy. While there are many decision-making models for 
project selection, the literature suggests that few consider or include the potential 
knowledge contribution of a project in the evaluation process. A decision-making 
model that includes the consideration of the knowledge dimension of projects is 
required to assist a company’s knowledge development process.

A project is the result of the application and exchange of knowledge (Von Krogh, 
Roos, & Kleine, 1998). The idea of “learning by doing” led to project-based learning in 
school classrooms as an effective educational approach several decades ago (Barron 
et al., 1998). In an organization projects are mainly used to deliver short-term goals 
isolated from its history, stripped of its contemporary social and spatial context, and 
independent of the future (Grabher, 2004). The processes of creating and accumulat-
ing knowledge are seen to arise at the interface between projects and organizations, 
networks, and institutions in and through which projects operate. Ahern, Leavy, 
and Byrne (2014) adopted a problem-solving perspective and analyzed the role of 
knowledge formation and learning in managing complex projects. The purpose of 
this study is to integrate organizational learning and knowledge development with 
a project selection process by proposing a framework to evaluate project knowledge 
contribution and developing a project selection model based on the Analytic Hier-
archy Process (AHP). The evaluation of projects in terms of knowledge contribution 
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resonates with the earlier work of Law and 
Chuah (2004), which developed a learning 
approach for project-based teams.

The article first reviews the project 
selection problem as a multicriteria deci-
sion-making process. It then reviews the 
project-based learning and knowledge 
perspective of project evaluation. The AHP 
multicriteria decision-making method is 
also discussed; following this, a proj-
ect evaluation metric for its knowledge 
contribution is presented. The proposed 
project selection model based on a novel 
evaluation metric is discussed in the 
following section. A focus group study 
that validates the evaluation metric is 
reported, and an empirical study that 
illustrates and tests the project selection 
model is presented next. As a conclu-
sion, the contribution of this study, its 
limitations, and possible extensions are 
discussed.

Project Selection as a 
Multicriteria Decision-Making 
Process
An organization often prioritizes proj-
ects based on a list of selection cri-
teria that takes into consideration 
the perspectives of its operation and 
development. These selection criteria 
seek to constrain the level of uncer-
tainty when evaluating possible project 
alternatives (Ghosh & Jintanapakanont, 
2004). The decision makers are subject 
to “bounded rationality” (Simon, 1997), 
which limits their ability to interpret 
large amounts of data required in the 
project selection and results in deci-
sions that are not always rational. The 
emergence of project selection models 
allows managers to focus on relevant 
perspectives in a systematic way during 
the decision-making process.

Meredith and Mantel (2006) divided 
project selection models into two basic 
types: numeric models and nonnumeric 
models. The nonnumeric models try 
to evaluate projects based on manage-
ment’s subjective judgment about how a 
project meets the organization’s various 
needs, such as operations, competition, 

product line extension, social respon-
sibility, and so forth. The evaluation 
process relies less on numeric analysis 
and more on management belief and 
judgment. The numeric models try to 
quantify both the financial and nonfi-
nancial value of the project. Some orga-
nizations use mainly financial models in 
their project evaluation; in the contem-
porary social and business environment, 
however, short-term financial perfor-
mance alone can no longer guarantee 
the long-term success of an organiza-
tion. The consideration of multiple per-
spectives in project evaluation helps to 
avoid sub-optimization (Linstone, 1999). 
As reported by Swanson (2011), man-
agement now not only considers return 
on investment (ROI) but also strategic 
contribution, resource limitations, and 
non-numeric factors, such as regulatory 
mandates and operating necessities. 
This explains the popularity of multicri-
teria project evaluation models, which 
help decision makers to balance the mul-
tiple objectives of organizations.

Various perspectives have been 
included in the evaluation of projects 
to meet or align with different organi-
zational objectives, project types, and 
social contexts. These perspectives 
include strategic importance, competi-
tive advantage, innovation, business 
fit, reasonableness, relevance, financial 
benefit, risk, environment, and social 
and political impacts (Oral, Kettani, & 
Lang, 1991; Brenner, 1994; Buchanan, 
Henig, & Henig, 1998; Henriksen & 
Traynor, 1999; Mikkola, 2001; Reisinger, 
Cravens, & Tell 2003; Bitman & Sharif, 
2008; Hsu, 2005). The impact of the 
project on organizational learning and 
knowledge devel opment, however, has 
often been neglected despite the fact that 
project-based learning is widely adopted 
and studied (Thomas, 2010). Left on its 
own, innovation resulting from projects 
is often short term and, though relevant 
to the creation of new knowledge, not 
automatically complementary to orga-
nizational-level learning. Therefore, we 
propose including knowledge contribu-

tion as one of the project evaluation 
criteria in the multicriteria decision-
making process.

Project-Based Learning
Most of the early literature on project-
based learning is in the education area, 
but project-based learning and retaining 
of knowledge in organizations is drawing 
more and more attention from research-
ers. The contextual view of projects 
emphasizes that the essential processes 
of creating and accumulating knowledge 
accrue at the interface between projects 
and the organizations, networks, and 
institutions in and through which proj-
ects operate (Scarbrough et al., 2004). 
Different types of logic that create and 
accumulation knowledge drive different 
learning processes and organizational 
practices (Grabher, 2004). The individ-
ual learning and one-off venture can 
be transferred to repeatable solutions 
through repeated cycles of interaction 
within the organization and between 
the organization and the environment. 
This is referred to as the ‘cumulative 
learning mode.’ The reconfiguration of 
existing relationships and solutions that 
minimize the scope for repeatable solu-
tions is recognized as the ‘disruptive 
learning mode.’ In both modes, explicit 
knowledge contained in manuals and 
procedures is accumulated. The tacit/
know-how skills of individuals are also 
developed through learning-by-doing 
and reflections; therefore, project-based 
learning can improve the knowledge and 
competencies residing with the com-
pany’s employees, which is defined as 
human capital by Magrassi (2002). The 
organizational capital is described as 
the collective know-how, even beyond 
the capabilities of individual employ-
ees (Sullivan, 2000) and can also 
develop through project-based learn-
ing. A framework developed by Chuah 
and Law (2006), called “Project-Based 
Action Learning,” has proved to be effec-
tive in enabling personal learning in the 
project process and, over time, leads to 
organizational learning. The literature 
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in project-based learning lays the 
foundation of this study by confirm-
ing the contribution of project-based 
learning to organizational learning. The 
project contribution to organizational 
knowledge development, therefore, 
should be considered and evaluated as 
well in the project selection process.

The Knowledge Perspective of 
Project Evaluation
Recent research has focused on the 
capturing and reuse of knowledge for 
effective knowledge governance in orga-
nizations in order to tackle the limi-
tations caused by the temporal nature 
and organizational factors of a project 
(Bresnen, Edelman, Newell, Scarbrough, 
& Swan, 2003; Grabher, 2004; Pemsel, 
Wiewiora, Müller, Aubry, & Brown, 2014) 
and knowledge management concepts 
are very often applied. Knowledge man-
agement is described as the practice 
of adding actionable value to informa-
tion by capturing tacit knowledge and 
converting it to explicit knowledge; by 
filtering, storing, retrieving, and testing 
new knowledge (Nemati, Steiger, Iyer, 
& Herschel, 2002). This has become 
increasingly important, as many organi-
zations are relying more on “knowledge 
workers” and investing more resources 
in human capital development. Learn-
ing through projects provides such an 
approach to training more “knowledge 
workers” within an organization.

Although research has reported how 
knowledge could be “harvested” dur-
ing the course of a project (Schindler 
& Eppler, 2003), the evaluation of a 
project’s contribution to organizational 
knowledge has been neglected. We 
believe this is important, especially in 
project-based organizations and knowl-
edge intensive organizations. In this 
article, we discuss the dimensions of 
project knowledge contribution based 
on several knowledge management 
models (namely, Nonaka, 1994; Watkins 
& Marsick, 1993, 2003; Botha, Kourie, & 
Snyman, 2014) and develop a project 
selection model that integrates the 

knowledge perspective into the proj-
ect selection process using the Analytic 
Hierarchy Process (Saaty, 1980).

The Analytic Hierarchy Process
Many multicriteria decision-making 
techniques have been developed to help 
decision makers evaluate and priori-
tize projects. Some of the most popular 
methods are: the outranking approach, 
such as ELECTRE (Roy & Vincke, 1981); 
multi-attribute utility theory (Keeney 
& Raiffa, 1993); the Analytic Hierarchy 
Process (Saaty, 1990); and the Bayesian 
analysis (Newman, 1971). The existing 
methods assume that the decision alter-
natives are independent from each other, 
and the criteria of the alternatives are 
also independent from each other (Cho, 
2003). In some organizations, project 
selection seems to be the result of a 
political process and sometimes involves 
questionable ethics, complete with win-
ners and losers (Baker & Menon, 1995). 
In others, the organization is so rigid 
in its approach to decision making that 
it attempts to reduce all decisions to 
algorithmic proceedings in which pre-
determined programs make choices so 
that humans have minimal involvement 
and responsibility. In this study, we con-
sider these decision-making techniques 
as supportive tools for decision makers 
in making rational comparisons between 
projects. It is still up to the decision mak-
ers to make the final project selection 
decision.

The AHP method was developed 
by Saaty (1990). AHP is a comprehen-
sive multicriteria framework capable of 
dealing with tangible and intangible 
criteria and amenable to group decision 
making without needing a consensus to 
combine group decisions (Saaty, 2003). 
It has found its widest application in 
multicriteria decision making, plan-
ning and resource allocation, and con-
flict resolution (Vargas, 1990). The AHP 
method assumes a unidirectional hier-
archical relationship among decision 
levels. The top element of hierarchy is 
the overall goal for the decision model. 

The application of AHP requires users 
to make repeated, level-by-level pair-
wise comparisons to obtain the priority 
weights of all the criteria and subcrite-
ria. Users also need to make pairwise 
comparisons between project alterna-
tives to obtain project weights for each 
criterion. The combination of criteria 
priority weights and project weights 
for each criterion will give the project 
a final score for project ranking and 
selection. Using a hierarchical struc-
ture to represent the perspectives and 
criteria of each perspective can provide 
opportunities for fine-tuning decision-
making mechanisms (Bitman & Sharif, 
2008). Based on the hierarchical struc-
ture of our proposed evaluation metric, 
AHP is an appropriate tool here.

In our proposed project selection 
model, the evaluation criteria at the 
same level of the evaluation hierarchy 
are assumed to be independent from 
each other (Cho, 2003). The prior-
ity weights of the lowest level criteria 
are used as variables representing the 
importance of these criteria. The proj-
ect priority weights for each of these 
criteria are used as variables represent-
ing the value of the project for each of 
these criteria. The project’s final score 
consists of multiplying each priority of 
a project alternative by the priority of 
its corresponding criterion and adding 
up all the criteria to obtain the over-
all priority of that project’s alternative 
(Saaty, 2003). More details about the 
evaluation criteria are presented in the 
section about the hierarchical presenta-
tion of project selection criteria.

Framework Development
The above discussion about project 
selection as a multicriteria decision-
making process and project-based 
learning set the theoretical founda-
tion of this study. The importance of 
project- based learning and its contri-
bution to organizational learning indi-
cate the necessity of considering project 
knowledge contribution in the project 
selection process. To characterize the 
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project knowledge contribution, we 
developed an evaluation metric based 
on several knowledge management 
models (Nonaka, 1994; Botha et al., 
2014; Watkins & Marsick, 1993, 2003). 
By combining the proposed evaluation 
metric with existing project selection 
criteria, a hierarchical multiperspective 
project selection criterion is obtained. 
To illustrate the implementation of 
this multiperspective project selection 
criterion, we also developed a proj-
ect selection model that uses the AHP 
method. Then we carried out a focus 
group study to validate the proposed 
evaluation metric. Empirical imple-
mentation of the proposed model helps 
to test the model and demonstrate its 
implementation. The following section 
will provide details about the proposed 
evaluation metric.

The Evaluation Metric 
for Project Knowledge 
Contribution
Evaluating the suitability of a proj-
ect from the knowledge perspective 
requires the insight of related subject 
experts and identifying the dimensions 
of its knowledge contribution. Here, we 
use the term “knowledge contribution” 
to denote the impacts and outcomes of 
project-based learning. The decompo-
sition of the “knowledge contribution” 
should be based on the knowledge 
taxonomy of an organization. Among 
the various taxonomies of knowledge, 
a widely cited classification of knowl-
edge is based on Nonaka’s dimen-
sions of tacit and explicit knowledge 
(Nonaka, 1994). The tacit dimension of 
knowledge is rooted in action, experi-
ence, and involvement in a specific 
context. The explicit dimension of 
knowledge is articulated, codified, and 
communicated in symbolic form and/
or natural language. In addition to the 
tacit and explicit types of knowledge, 
embedded knowledge refers to the 
knowledge that is locked in processes, 
products, culture, routines, artifacts, 
or structures (Gamble & Blackwell, 
2001). Based on these taxonomies of 

knowledge, many knowledge models 
have been developed.

Botha, Kouric, and Sayman (2014) 
divided business knowledge into individ-
ual, organizational, and structural knowl-
edge. Individual knowledge resides only 
in the minds of employees. Organiza-
tional knowledge results from learning 
that occurs in a group at the division 
level. Structural knowledge is embedded 
in the culture and makeup of the organi-
zation through processes, manuals, busi-
ness rules, and codes of conduct and 
ethics. Project-based learning can influ-
ence business knowledge development 
as well as organizational culture. This 
is supported by Watkins and Marsick 
(1993, 2003), who defined three levels of 
organizational learning: individual level, 
team or group level, and organizational 
level. From the studies of Botha et al. 
(2014) and Watkins and Marsick (1993, 
2003), we identified three dimensions 
or categories for the aforementioned 
“knowledge contribution” perspective: 
individual learning, organizational level 
learning, and organizational culture 
change. Each of these three categories is 
further decomposed into multiple sub-
categories as more specific evaluation 
criteria.

The first category is individual 
learning. As noted by Senge (1990), the 
knowledge and skills of its workforce 
and the knowledge platform upon which 
these skills are based, govern the per-
formance of a company. The fulfillment 
of project objectives requires project 
members to apply their knowledge and 
skills. From the problem- solving per-
spective, complex projects also re quire 
continuous learning over the life 
cycle by the project team as a com-
munity of learners (Ahern et al., 2014). 
The knowledge creation is a continu-
ous and dynamic interaction between 
tacit and explicit knowledge. Accord-
ing to Nonaka and Takeuchi’s (1995) 
knowledge conversion model, there are 
four modes of knowledge conversion: 
socialization, externalization, combina-
tion, and internalization. The content 
of knowledge created by each mode is 

naturally different. The socialization is a 
process of sharing experiences thereby 
creating tacit knowledge that can be 
called “sympathized knowledge,” such 
as shared mental models and techni-
cal skills. Externalization is a process of 
articulating tacit knowledge into explicit 
concepts thereby creating “conceptual 
knowledge.” Combination refers to sys-
temizing concepts into a knowledge 
system and creating “systemic knowl-
edge.” Internalization means embodying 
explicit knowledge into tacit knowledge 
and is closely related to “learning by 
doing.” It produces “operational knowl-
edge” about project management, pro-
duction process, new product usage, and 
policy implementation. These four types 
of knowledge content are adopted as 
criteria in the evaluation of individual 
learning by assuming that individual 
learning in projects involves the four 
modes of knowledge conversion.

The second category is organizational 
level learning. It is distinct from orga-
nizational learning, which is a broader 
concept and research area. In the project 
evaluation process, a preliminary proj-
ect requirement analysis is conducted 
so that decision makers can decide if 
the organization has the capability of 
accomplishing the project. Knowledge 
competency is an important aspect in 
this consideration if the project relies 
on the capabilities of knowledge work-
ers. Selecting projects with challenging 
requirements for project member knowl-
edge capabilities will provide motiva-
tion for project-based learning. The 
knowledge management process model 
of Botha et al. (2014) grouped learning 
activities into three categories: knowl-
edge creation and sensing, knowledge 
organizing and capture, and knowledge 
sharing and dissemination. This model 
focuses on learning at the organizational 
or team level. Therefore, we identified 
the following four types of organiza-
tional level learning based on the types 
of team or group learning activities: 
“organizational knowledge creation,” 
“knowledge sharing and dissemination,” 
“specificity of project earning goals,” and 
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“knowledge transferability.” The first two 
elements are important knowledge man-
agement activities in many knowledge 
management models (Botha et al., 2014; 
Evans, Dalkir, & Bidian, 2014). The “spec-
ificity of project learning goals” refers to 
the planning of learning activities in the 
course of a project. This is based on the 
assumption that setting specific learning 
goals could enhance the effectiveness 
of project-based learning. “Knowledge 
transferability” (Argote & Ingram, 2000) 
describes the reusability of lessons or 
knowledge learned in the project in 
future business operations or projects. 
This is supported by the contextual view 
of project management, which considers 
the project as a source of expertise and 
reputation for an organization.

The third category is organiza-
tional culture change. Organizational 
culture reflects the values and beliefs, 
which are integral parts of what one 
chooses to see and absorb (Davenport 
& Prusak, 1998). Organizational cul-
ture was also emphasized by Bukowitz 
and Williams (1999) and Gamble and 
Blackwell (2001) as an enabler for the 
transfer and creation of knowledge. 
Dimovski and Reimann (1994) defined 
organizational learning as a process of 
information acquisition, information 
interpretation, and the resulting behav-
ioral and cognitive changes. Projects 
are interwoven with organizational and 
social contexts and require key informa-
tion from employees, previous business 
decisions, top managers, and external 
resources. Project members need to 
employ various means and ways for 
interpreting the information. Learning 
happens when information acquisition 
and interpretation lead to behavioral 
and cognitive changes. Communication 
among employees within and across 
structural units of an organization, 
affirmed by Keyton (2005), plays an 
important role in managing and chang-
ing organizational culture; therefore, the 
project has an impact on organizational 
learning culture. In order to measure 
the project’s impact on organizational 
learning culture, the Dimensions of 

Learning Organization Questionnaire 
(DLOQ), developed by Watkins and 
Marsick (1993, 2003), is adopted in this 
study. Several empirical studies have 
validated the DLOQ and suggested that 
the DLOQ has acceptable reliability 
estimates (Ellinger, Ellinger, Yang, & 
Howton, 2002; Watkins & Marsick, 2003; 
Yang, 2003). The seven dimensions of 
learning culture are adopted as the eval-
uation criteria of organizational culture 
change: continuous learning, inquiry 
and dialog, team learning, embedded 
system, system connection, empower-
ment, and provide leadership.

In a nutshell, the proposed evalu-
ation metric for project knowledge 
contribution is composed of two levels 
of criteria and has a hierarchical struc-
ture. The first level contains three crite-
ria and the second level contains a total 
of fifteen subcriteria. A summary of the 
perspectives, criteria, and sub-criteria 
is provided in Table 1.

The Hierarchical Presentation 
of Project Selection Criteria
A literature search for multiple per-
spective-based project ranking models 
identified a set of evaluation perspec-
tives and criteria. Although these mod-
els differ from each other to some extent 
due to specialization and the applica-
tion context, we attempt to consoli-
date these perspectives into six major 
categories. The other perspectives and 
their subcriteria, in addition to project 
knowledge contribution, are also listed 
in Table 1. Figure 1 provides a graphic 
presentation of the hierarchical rela-
tionships between perspectives and 
their subcriteria.

The cognitive fit theory explains 
how the fit between the method that 
is used to represent the data and the 
nature of the decision task affects the 
quality of the resulting decision (Vessey, 
1991). Different data representations 
can emphasize different aspects of the 
data while assisting decision makers 
in creating a mental model to analyze 
the data. It is common for decision 
makers to rate one perspective—such 

as profitability—as the overarching 
standard for project evaluation even 
though they have organizational learn-
ing in mind. The “bounded rationality” 
is used to illustrate that decision mak-
ers have limitations in interpreting large 
amounts of data. Therefore, we use this 
hierarchical project evaluation metric 
with various perspectives to combine 
our proposed evaluation metric with 
perspectives in the literature to support 
the project selection decision making. 
The “knowledge contribution” perspec-
tive and its subcriteria help with the 
mental modeling of decision makers 
in embodying and structuring the ben-
efit of project-based learning. Using a 
hierarchical project evaluation metric 
helps decision makers to abstract the 
key information from multiple perspec-
tives and avoids the overemphasis of 
one focus area.

In order to provide guidance on 
implementing this evaluation metric, 
we developed a project selection pro-
cess model composed of the decision-
maker actions and process inputs and 
outputs. The process model is described 
in the next section.

The Project Selection 
Process Model
Process models were shown to be an 
effective tool to assist in project selec-
tion (Lin & Hsieh, 2004; Bitman & 
Sharif, 2008; Amiri, 2010). In this study, 
we developed a project selection pro-
cess model that uses AHP to integrate 
the proposed hierarchical evaluation 
metric (as shown in Figure 1).

The process model encapsulates a 
set of decision-making actions (Rose, 
2013) and action inputs and outputs as 
shown in Figure 2. The rectangles repre-
sent the artifacts/actions that build up 
the model; these rectangles are indexed 
with numbers for explanation purposes. 
The inputs and outputs of these actions 
are represented by ovals and are indexed 
alphabetically. The arrows denote infor-
mation flow between actions and their 
inputs and/or outputs. A step-by-step 
explanation follows.
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The project selection model starts 
with two tasks: (1) perspectives and 
criteria selection and (2) stakeholder 
identification. There are three inputs 
for the selection of perspectives and 
criteria: perspectives and criteria high-
lighted in the literature, expert knowl-
edge and experience, and the knowledge 

accumulation perspective. The short-
listed perspectives and criteria form a 
hierarchical structure of the evaluation 
metric (oval d) analogous to the evalua-
tion metric in Figure 1. The stakeholder 
identification step helps to identify a 
group of decision makers for project 
evaluation and selection. By adopting 

the AHP method, pairwise compari-
sons are made between perspectives 
and between criteria in sub-levels. The 
perspective weights and criteria weights 
are calculated based on the compari-
son matrices. This process corresponds 
to rectangle 2.1. Pairwise compari-
sons between projects in terms of each 

Perspective Criteria Subcriteria Reference
Knowledge 
contribution

Individual learning Sympathized knowledge Nonaka and Takeuchi, 1995

Conceptual knowledge

Systemic knowledge

Operational knowledge

Organizational level learning Organizational knowledge creation Botha et al., 2014; Arenius, Artto, Lahti, and Meklin, 2003

Knowledge sharing and 
dissemination

Specificity of project learning goals

Knowledge transferability Argote and Ingram, 2000

Organizational culture change Continuous learning Watkins and Marsick, 1993; Watkins and Marsick, 2003

Inquiry and dialog

Team learning

Embedded system

System connection

Empowerment

Provide leadership

Economic Sales increase Oral et al., 1991; Buchanan, Henig, & Henig, 1998; 
Henriksen and Traynor, 1999; Osawa and Murakami, 
2002; Reisinger, Cravens, and Tell, 2003; Hsu, 2005

Cost reduction

Technology Improvement Oral et al., 1991; Bitman and Sharif, 2008

Adoption of new technology

Operation Process efficiency Eilat, Golany, and Shtub, 2006; Osawa and Murakami, 
2002; Reisinger, Cravens, and Tell, 2003; Hsu, 2005Process effectiveness

Quality

Strategy Benefit measurability Brenner,1994; Buchanan, Henig, & Henig, 1998; Osawa 
and Murakami, 2002; Bitman and Sharif, 2008Strategic importance

Customer and partner Internal customer Brenner, 1994; Mikkola, 2001; Osawa and Murakami, 
2002; Hsu, 2005External customer

Employee

Supplier

Resource Project estimated duration Oral et al., 1991; Hsu, 2005; Bitman and Sharif, 2008

Fund requirement

Personnel requirement

Table 1: Project evaluation perspectives, criteria, and subcriteria.
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Figure 1: The hierarchical structure of project selection criteria.
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Figure 2: The project selection process model.
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criterion are also performed at the same 
time (rectangle 2.2). Project weights in 
terms of each criterion are calculated 
based on the comparison matrices. Let 
Equation 1

 Wv 5 {w1v, w2v,..., wuv} (Equation 1)

denote the priority weightings of 
project V in terms of u criteria. The 
overall score of the project is calculated 
by Equation 2:

 S 5 
i

u

 Wiv Wci (Equation 2)

With Wci denoting the global weight-
ing of the ith criteria. In this way, each 
decision maker produces a final project 
score. Then the decision makers are sup-
posed to talk about their own ranking 
results and discuss the differences that 
may change the selection results. The 
project weights in terms of each criterion 
also serve as evidence for each decision 
maker to explain his or her preference. 
The group of decision makers makes 
the final decision on project selection 
after the discussion. For organizations 
with multiple projects to be selected 
and implemented, the project selec-
tion is just the start of the sustainable 
management process. The post-project 
evaluation could test the fitness of the 
evaluation criteria and help to adjust 
the evaluation metric. Decision makers 
also need to note that the selection of 
perspectives and criteria is flexible in 
dealing with different types of projects 
and different organizational develop-
ment needs.

In order to seek insight from industry 
practitioners and validate the proposed 

project evaluation metric, we conducted 
a focus group study. The proposed proj-
ect selection model is tested through an 
empirical study and details are provided 
in the following sections.

Focus Group Study
In order to understand the perceptions 
of industrial practitioners on project 
knowledge contribution, a focus group 
study was conducted. A small group 
of participants, consisting of represen-
tatives from different departments in 
an organization, took part in the focus 
group study. We selected the focus 
group study participants based on these 
four principles:

1. The participants should come from 
the same industrial sector.

2. The participants are from different 
functional groups or departments in 
the industrial sector.

3. The expertise areas of the partici-
pants can be related to some impor-
tant stakeholder roles in the most 
project selection scenarios.

4. The participants should have ade-
quate experience and knowledge 
in order to judge the features and 
potential value of projects.

Four participants from a high-tech 
electronic manufacturing company and 
one expert in the organizational learning 
field were invited to join our study. The 
four participants are experts in differ-
ent functional areas, including quality 
engineering, human capital develop-
ment, industrial engineering, and senior 
management. For a knowledge-intensive 

organization or organization with long- 
term learning goals, it is normal practice 
to invite an external expert in organiza-
tional learning as a management con-
sultant to assist in various knowledge 
management activities. For this, we 
invited an expert in organizational learn-
ing to participate in our study. The group 
of participants was then asked to act as 
a decision-making group with a shared 
understanding of organizational objec-
tives. According to the expertise of the 
five participants, we assigned different 
stakeholder roles for each participant. 
Participants were asked to serve in the 
stakeholder role and provide judgment. 
Since our participants have rich experi-
ence in the manufacturing industry, the 
stakeholder roles are some of the most 
typical functional roles in the manufac-
turing industry. The stakeholder roles are 
“quality manager,” “human capital man-
ager,” “industrial engineering manager,” 
“senior manager,” and “organizational 
learning consultant.” Table 2 shows the 
assignment of stakeholder roles to par-
ticipants and the expected expertise of 
each role.

A valid project evaluation metric for 
project selection should be aligned with 
the organization’s strategies and objec-
tives and be capable of dealing with 
different project selection scenarios. 
The validity of any evaluation metric 
is dependent on its fitness with the 
organizational management philoso-
phy. In the focus group study, we asked 
decision makers to take the project 
knowledge contribution in the pairwise 
comparison between perspectives into 
consideration.

Stakeholder Role in This Study Job Function of Participant Expertise Area
Quality manager Quality engineering Quality management, quality control, quality assurance

Human capital manager Human capital development Human resource management, employee development

Industrial engineering manager Industrial engineering Product engineering, product transfer, production line improvement

Senior manager Senior management Company strategy development and implementation, customer 
relationship management

Organizational learning consultant Organizational learning consultant Individual learning, project-based learning, organizational learning

Table 2: Stakeholder roles assignment.
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The focus group study was con-
ducted using the following steps:

1. Introducing the background of this 
research;

2. Assigning stakeholder roles to par-
ticipants;

3. Explaining the hierarchical project 
evaluation metric (see Figure 1), the 
project selection process model, and 
the AHP method; and

4. Asking participants to perform pair-
wise comparisons of the seven per-
spectives.

The participants were given ade-
quate time in each step to understand 
their roles and provide input. After the 
above steps, the pairwise comparison 
results and participants’ comments 
were collected. The results and discus-
sion are presented in the next section.

Results from the 
Focus Group Study
Weightings of the perspectives were 
computed based on the pairwise com-
parison results of the five stakeholders. 
The seven perspectives are: economic, 
technology, operation, knowledge accu-
mulation, strategy, customer and partner, 
and resource. Table 3 shows the weight-
ings of perspectives provided by each 
stakeholder. The average weighting of all 
the inputs was 0.143, and weightings that 
were significantly larger than the average 
are boldface.

We assume that the higher weighting 
of a perspective provided by a stake-
holder, the more important the perspec-
tive is among the seven perspectives. The 
boldfaced weightings in Table 10 show 
that the focus areas of the stakeholders 
are distributed among different perspec-
tives. This is in line with our earlier state-
ment that decision makers from different 
function areas tend to emphasize differ-
ent project perspectives.

As shown in Table 3, the knowl-
edge contribution perspective received 
the highest weighting (0.282) from the 
human capital manager and the second 
highest weighting (0.191) from the indus-
trial engineering manager. The strategy 
perspective received the highest score 
from the quality manager (0.524) and 
organizational learning consultant 
(0.413), which agreed with the claim 
that project selection criteria should be 
aligned with organizational strategies 
and policies. The average weights of the 
perspectives also highlight the domi-
nant importance of strategy, technol-
ogy, and customer and partner. This 
does not mean, however, that knowledge 
contribution does not influence the 
decision-making results, as it receives 
relatively the same weight as resource 
and operation. The high weight given 
by the human capital manager implies 
that project-based learning can assist 
with employee development. The high 
weighting provided by the industrial 

engineering manager implies that the 
project knowledge is considered to be a 
source of expertise for engineers. From 
these results, we also found that the 
technology perspective received similar 
weight as the knowledge accumulation 
perspective. An interpretation of this 
result is that technology competency as 
the advantage of a company is insepara-
ble with its emphasis on organizational 
learning and knowledge management. 
While the “knowledge contribution” was 
ranked fifth in the overall score and 
does not play a dominant role compared 
with “strategy” in the environment of a 
manufacturing company, we believe this 
is determined by the specific situation. 
The focus study results have shown that 
the “knowledge contribution” perspec-
tive needs to be included in the project 
selection consideration.

Empirical Study with Two 
PAL Projects
In this section, the proposed evaluation 
metric and project selection model were 
tested in an electronic component manu-
facturing company in southern China. We 
selected case projects from this company 
because it started the journey to becoming 
a learning organization more than a decade 
ago. Project-based action learning, devel-
oped by Law and Chuah (2004), has been 
implemented in the case company. The 
project-based action learning framework 
requires that each project-based action 

Quality 
Manager

Human Capital 
Manager

Industrial 
Engineering 

Manager
Senior 

Manager

Organizational 
Learning 

Consultant
Overall 
Average

Economic 0.099 0.041 0.015 0.016 0.126 0.059

Technology 0.042 0.260 0.466 0.054 0.059 0.176

Operation 0.091 0.269 0.145 0.030 0.139 0.135

Knowledge 
contribution

0.033 0.282 0.191 0.095 0.030 0.126

Strategy 0.524 0.075 0.036 0.147 0.413 0.239

Customer and 
partner

0.141 0.037 0.036 0.372 0.108 0.139

Resource 0.071 0.034 0.112 0.285 0.126 0.126

Table 3: Weightings of perspectives provided by each stakeholder.
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learning team have a project and pre-set 
learning goals with the organization and 
be committed to providing the necessary 
organizational learning infrastructure, 
guidance, and facilitation (Law, 2007; Law 
& Chuah, 2015). The project-based action 
learning framework implementation pro-
ceeds in a wave-like manner. In each 
round of PAL implementation, projects 
are proposed in order to address a wide 
variety of problems from different parts of 
the entire organization.

We used two projects proposed for 
PAL implementation to demonstrate the 
proposed model for project selection. 
This will provide guidance for future 
implementation of the proposed model. 
We named the two projects ‘project A’ 
and ‘project B.’ Project A was proposed 
to reduce production material cost and 
improve the testing capacity for a spe-
cific product. Project B was proposed to 
reduce the scrap rate of another specific 
product. The two projects are of simi-
lar scale, both focusing on production 
process; there is no obvious advantage 
of one project over the other by simple 
comparison and judgment. The steps 
for using the proposed model to com-
pare the two projects from multiple per-
spectives are described as follows:

Step 1. Perspective and 
criteria selection (1.1)

These two projects are both focused 
on the production process of specific 
products, with one attempt to reduce the 
production cost and the other attempt to 

improve production quality. The imple-
mentation of each project is relevant to 
all seven perspectives listed in Table 1; 
therefore, we use all seven perspectives 
in the illustration. The granularity of 
evaluation or the specificity of the cri-
teria to be used is determined by the 
project scale and availability of proj-
ect information. There is only one layer 
of criteria for most perspectives except 
for the knowledge contribution. Since 
the two projects are proposed for PAL 
implementation, the learning goals and 
skills domain are already planned in the 
proposal. This provides adequate infor-
mation for evaluation in terms of the 
knowledge contribution; therefore, we 
adopted both criteria and subcriteria of 
the knowledge contribution perspective.

Step 2. Identify stakeholder groups (1.2)

The selection of PAL projects in the 
case company is determined by a senior 
manager who led the PAL-based OL 
implementation. The senior manager 
possesses expertise in both operation 
processes and PAL implementation. 
With solid knowledge of the organi-
zation’s development needs, resource 
constraints, and project goals, the senior 
manager will supervise the formation of 
project teams and act as PAL facilitator 
in the project process.

Step 3. Pairwise comparison (2.1, 2.2)

To elicit preferences of perspectives and 
criteria, the decision maker needs to 
make a series of pairwise comparisons. 

In AHP, pairwise comparisons of the 
elements in each level are conducted 
with respect to their relative importance 
toward their upper level criteria or con-
trol criteria. Saaty (1990) suggested a ratio 
scale of 1 to 9, with a score of 1 repre-
senting the indifference between the two 
elements and 9 representing the over-
whelming dominance of one element 
over the other element. The reverse com-
parison score between the two elements 
is the reciprocal value. In our example, 
we used a set of comparison matrices to 
record the input of the decision maker.

The decision maker also needs to 
compare the two projects with respect 
to criteria at the lowest level or the most 
specific level in the hierarchy shown in 
Figure 1. The project team composition, 
project task schedule, and project goal 
descriptions were used as references for 
the judgment of decision makers.

Step 4. Criteria priority 
weighting (oval-f)

There are 11 comparison matrices for 
criteria and perspectives: one for the 
perspectives with respect to the overall 
evaluation goal; seven for the first-level 
criteria with respect to their own perspec-
tive of immediate upper level; three for the 
second-level criteria with respect to crite-
ria of their immediate upper level: individ-
ual learning, organizational level learning, 
and organizational culture change. Three 
examples of the pairwise comparison 
matrices (by the engineering  department 
manager) are shown in Tables 4, 5, and 6.

Economic Technology Operation
Knowledge 
Contribution Strategy

Customer 
and Partner Resource Priorities

Economic 1 1/9 1/7 1/7 1/7 1/7 1/7 0.016

Technology 9 1 7 1/5 1/7 1/7 1/7 0.054

Operation 7 1/7 1 1/7 1/7 1/5 1/7 0.030

Knowledge 
contribution

7 5 7 1 1/4 1/5 1/7 0.095

Strategy 7 7 7 4 1 1/7 1/5 0.147

Customer and partner 7 7 5 5 7 1 3 0.372

Resource 7 7 7 7 5 1/3 1 0.285

Table 4: Pairwise comparison matrix of perspectives with respect to the overall evaluation goal.
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In Table 1, each of the perspectives 
listed in the left column are compared 
with the rest perspectives in the column 
separately, based on which one is more 
important with respect to the goal of 
overall project evaluation. The prior-
ity for each perspective is obtained by 
dividing the geometric mean of its row 
by the sum of the geometric means of 
all the rows. The criteria priorities listed 
in Table 6 are weighted by the priority 
of their parent criteria (organizational 
level learning) and the priority of the 
parent perspective of their parent crite-
ria (knowledge contribution) to obtain 
their global priority.

Step 5. Project score calculation (3)

The two projects are also compared with 
respect to each criterion and 31 compar-
ison matrices were created. An example 
of the comparison matrix is shown in 
Tables 7 and 8. The priorities for each 
matrix are obtained as those from the 
matrix of comparisons for the criteria.

The knowledge contribution per-
spective has two levels of criteria. The 
project priorities for the subcriteria 
(second-level criteria) are combined 

with the weights of criteria (first-level 
criteria) to obtain the project priorities 
for the three first-level criteria. Table 9 
presents the project priorities for the 
subcriteria and the obtained project 
weights for the three criteria.

The project with the largest total 
score should be selected. In Table 10, 
there are 19 criteria for all the perspec-
tives and the weights of the projects for 
the criteria are provided in the third 
column.

Step 6. Make project selection decision (4)

As shown in Table 10, the difference 
between project A and project B is 
0.05. The score of project A is 10.5% 
(0.05/0.475 5 10.5%) higher than score 
of project B. This result points to the 
selection of project A.

The case problem helps to illus-
trate the steps in the project selection 
process model. In order to evaluate 
the merit of adopting the knowledge 
contribution perspective in the model, 
the researcher recalculated the proj-
ect priorities using the pairwise com-
parison results of only the other six 
perspectives. The comparison ratios 

between the other six perspectives and 
project comparison results with respect 
to the criteria of the six perspectives 
remained the same. Table 11 presents 
the project priority scores.

According to the results in Table 11, 
project A has a slight advantage (0.033) 
over project B. However, the difference 
is reduced to 6.8% (0.033/0.484 5 6.8%). 
Decision makers will hesitate to choose 
between the two options as their evalua-
tion performances are too close to each 
other. Therefore, adding the knowledge 
contribution perspective provides the 
decision makers with a broader view of 
the project value obtained.

This study sets out to integrate knowl-
edge management with the project selec-
tion process. The key findings include:

1. An evaluation metric for project con-
tribution to organizational knowledge 
development. Results of the focus 
group study have validated the pro-
posed evaluation metric and shown 
that the “knowledge contribution” 
perspective should be included in 
the multicriteria decision-making 
process of project selection.

2. A project selection process model 
for the implementation of the hier-
archical project selection criteria. 
Results of empirical implementa-
tion have demonstrated the process 
model and confirmed that includ-
ing the knowledge contribution per-
spective can effectively assist with 
decision makers in prioritizing the 
projects that best fit with an organi-
zation’s development needs.

Organizational 
Knowledge 

Creation

Knowledge 
Sharing and 

Diffusion

Specificity of 
Project Learning 

Goal
Knowledge 

Transferability Priorities
Organizational knowledge 
creation

1 3 1 1/2 0.243

Knowledge sharing and diffusion 1/3 1 1/2 1/4 0.099

Specificity of project learning goal 1 2 1 1/2 0.219

Knowledge transferability 2 4 2 1 0.439

Table 6: Pairwise comparison matrix of criteria with respect to organizational level learning.

Individual 
Learning

Organizational 
Level Learning

Organizational 
Culture Change Priorities

Individual 
learning

1 2 2 0.493

Organizational 
level learning

1/2 1 2 0.311

Organizational 
culture change

1/2 1/2 1 0.196

Table 5: Pairwise comparison matrix of criteria with respect to the knowledge contribution.
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Conclusions
Project selection is an important 
decision-making process for organiza-
tions. Project selection as a multicrite-
ria decision-making process needs to 
balance between multiple perspectives 
to prioritize the projects that create 
the most value for the organization. 
This article presents an approach to 
integrating the knowledge perspec-
tive with the project selection process 
in order to take advantage of project- 
based learning to enhance the orga-
nization’s knowledge competency. 
Based on several knowledge manage-
ment models (Nonaka, 1994; Watkins 
& Marsick, 1993, 1996; Botha et al., 
2014, we identify the elements of proj-
ect knowledge contribution and cre-
ated an evaluation metric for project 

contribution to organizational knowl-
edge. This expands the literature on 
project selection and knowledge gov-
ernance in organizations that rely 
on projects to operate and develop 
(Bresnen et al., 2003; Grabher, 2004; 
Pemsel et al., 2014). The results of the 
focus group study and empirical study 
confirm the advantage of using a multi-
criteria decision-making approach for 
project selection. This study also pro-
vides important guidance to industrial 
practitioners in integrating project-
based learning considerations in the 
decision-making process.

Although the evaluation metric and 
project selection model showed prom-
ising results, there are limitations to 
this study. For organizations that have 
dominant evaluation criteria—such as 

projects required to conform to the 
environmental protection policy—the 
multicriteria decision-making method 
is not applicable. Depending on the 
specific implementation settings, the 
constructs of the proposed evaluation 
metric should be validated first by 
stakeholders prior to implementation. 
The use of the feedback loop for test-
ing the evaluation metric and making 
adjustments could be demonstrated in 
future research with a longer term of 
observation.
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Project A Project B Priorities
Project A 1 1/2 0.333

Project B 2 1 0.667

Table 7: Pairwise comparison matrix for the projects with respect 
to quality.

Project A Project B Priorities
Project A 1 2 0.667

Project B 1/2 1 0.333

Table 8: Pairwise comparison matrix for the projects with respect 
to specificity of the project learning goal.

Criteria Subcriteria Weight
Project A 
Weight

Project B 
Weight

Project A 
Score

Project B 
Score

Individual learning Sympathized knowledge 0.250 0.750 0.250

0.604 0.396
Conceptual knowledge 0.250 0.500 0.500

Systemic knowledge 0.250 0.500 0.500

Operational knowledge 0.250 0.667 0.333

Organizational level learning Organizational knowledge creation 0.243 0.333 0.667

0.606 0.394
Knowledge sharing and dissemination 0.099 0.500 0.500

Specificity of project-learning goals 0.219 0.667 0.333

Knowledge transferability 0.439 0.750 0.250

Organizational culture change Continuous learning 0.321 0.500 0.500

0.547 0.453

Inquiry and dialog 0.108 0.667 0.333

Team learning 0.241 0.500 0.500

Embedded system 0.041 0.500 0.500

System connection 0.173 0.667 0.333

Empowerment 0.049 0.500 0.500

Provide leadership 0.067 0.500 0.500

Table 9: The project priorities with respect to the subcriteria and criteria of knowledge contribution.
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Weights Criteria Weight
Project A 
Weight

Project B 
Weight

Project A 
Scores

Project B 
Scores

Economic 0.016 Sales increase 0.800 0.667 0.333 0.008 0.004

0.016 Cost reduction 0.200 0.750 0.250 0.002 0.001

Technology 0.054 Improvement 0.333 0.667 0.333 0.012 0.006

0.054 Adoption of new technology 0.667 0.333 0.667 0.012 0.024

Operation 0.030 Process efficiency 0.167 0.500 0.500 0.003 0.003

0.030 Process effectiveness 0.167 0.333 0.667 0.002 0.003

0.030 Quality 0.667 0.333 0.667 0.007 0.013

Knowledge contribution 0.095 Individual learning 0.493 0.604 0.396 0.028 0.018

0.095 Organizational level learning 0.311 0.606 0.394 0.018 0.012

0.095 Organizational culture change 0.196 0.547 0.453 0.010 0.008

Strategy 0.147 Strategic importance 0.750 0.500 0.500 0.055 0.055

0.147 Benefit measurability 0.250 0.500 0.500 0.018 0.018

Customer and partner 0.372 Internal customer 0.152 0.333 0.667 0.019 0.038

0.372 External customer 0.476 0.667 0.333 0.118 0.059

0.372 Employee 0.116 0.500 0.500 0.022 0.022

0.372 Supplier 0.256 0.500 0.500 0.048 0.048

Resource 0.285 Estimated duration 0.200 0.500 0.500 0.029 0.029

0.285 Fund requirement 0.600 0.500 0.500 0.086 0.086

0.285 Personnel 0.200 0.500 0.500 0.029 0.029

Total scores 0.525 0.475

Table 10: Project weight with respect to criteria and project scores.

Weights Criteria Weight
Project A 
Weight

Project B 
Weight

Project A 
Scores

Project B 
Scores

Economic
0.019 Sales increase 0.800 0.667 0.333 0.010 0.005

0.019 Cost reduction 0.200 0.750 0.250 0.003 0.001

Technology
0.077 Improvement 0.333 0.667 0.333 0.017 0.009

0.077 Adoption of new technology 0.667 0.333 0.667 0.017 0.034

Operation

0.041 Process efficiency 0.167 0.500 0.500 0.003 0.003

0.041 Process effectiveness 0.167 0.333 0.667 0.002 0.005

0.041 Quality 0.667 0.333 0.667 0.009 0.018

Strategy
0.149 Strategic importance 0.750 0.500 0.500 0.056 0.056

0.149 Benefit measurability 0.250 0.500 0.500 0.019 0.019

Customer and partner

0.422 Internal customer 0.152 0.333 0.667 0.021 0.043

0.422 External customer 0.476 0.667 0.333 0.134 0.067

0.422 Employee 0.116 0.500 0.500 0.024 0.024

0.422 Supplier 0.256 0.500 0.500 0.054 0.054

Resource

0.293 Estimated duration 0.200 0.500 0.500 0.029 0.029

0.293 Fund requirement 0.600 0.500 0.500 0.088 0.088

0.293 Personnel 0.200 0.500 0.500 0.029 0.029

Total scores 0.517 0.484

Table 11: Project scores after removing the knowledge contribution perspective.
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