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Abstract

Construction stakeholder management (SM) engages a lot of attention in project management research domain and industry. This is because
construction SM has attained poor industrial feat in the past decades. Hitherto, there is lack of an elaborative tool to manage SM performance in
construction projects. Hence, this review fills the gap by presenting a conceptual model of SM performance attributes comprising performance
objectives (POs), success factors (SFs) and performance indicators (PIs) that could be engaged to manage (i.e. benchmark, enhance, monitor, and
measure) the performance of construction SM. The outcome will benefit professionals and researchers due to the flexibility of selecting a number of
attributes that fit the nature, type and stage of projects in order to ensure effective management. It therefore provides a better means of measuring project
success in the industry by objectively and subjectively evaluating the level of stakeholder and organisational satisfaction in construction project

delivery.
© 2017 Elsevier Ltd. APM and IPMA. All rights reserved.

Keywords: Stakeholders; Stakeholder management performance; Stakeholder and organisational satisfaction; Performance attributes; Construction projects; Review

1. Introduction

The essence of stakeholders in construction project planning
and implementation has been immensely acknowledged in
research (e.g. Olander and Landin, 2005; Yang and Shen,
2015). The stakeholders are referred to as entities, having stakes
in a project, or who can affect or be affected by project that the
focal organisation implements in the fulfilment of its objectives
(Freeman, 1984; Olander, 2007). As a result of the diversity in
terms of profession, culture, educational level, gender, and spatial
distance from project, these stakeholders often present a wide
range of interests which are to be met through project delivery.
These stakeholders can therefore have substantial influence on
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projects outcomes. Project SM is expected to provide the project
managers (PMs) with enough support to aid the selection of
realistic options that will maximize the ultimate value of the
project to the stakeholders (Cleland, 1999).

SM has attained great success in other sectors such as
manufacturing, but on the contrary, the construction sector has a
poor record (Loosemore, 2006). Specifically, there is lack of
well-functioning strategies, plans, methods, or process that PMs
can engage. The outcome of this is the use of random SM
approach in the construction sector (Yang and Shen, 2015). This
eventually ends up in project failure, which is a common
phenomenon in the construction industry.

Diverse models have been developed for the measurement of
the overall success of construction projects (e.g. Mladenovic et
al., 2013). On the contrary, there is lack of a comprehensive
system for managing the performance of construction SM.
Considerably, Yang et al. (2010) developed a set of 15 critical
success factors (CSFs) to be applied by PMs to ensure that
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stakeholders are effectively managed. However, these variables
are inadequate for enhancing and measuring performance. For
instance, CSFs only represent what should be done by PMs, but
not what set targets to meet or how indicators should be used to
measure performance. Thus, there will be the need to also use
indicators to realize if the level of CSFs engaged is producing the
desired results. This review is therefore focused on developing a
conceptual model of SM performance attributes comprising
performance objectives (POs), success factors (SFs) and
performance indicators (PIs) that could be engaged to manage
(i.e. benchmark, enhance, monitor, and measure) the performance
of construction SM.

In the next section, discussions on stakeholder theory and
the concept of stakeholder satisfaction in construction projects
are presented. After the methodology, the POs, SFs and PIs of
construction SM are also discussed. Then, discussion on the
performance model is presented. Finally, conclusions are drawn
on the results, and the practical implications are also described.

2. Stakeholder theory in brief

Freeman (1984) acknowledged that the concept of stake-
holders emerged through an international memorandum in 1963
at the Stanford Research Institute. In a SM literature map, Elias et
al. (2002) revealed that the stakeholder notion has since then been
presented in four main domains: corporate planning, systems
theory, corporate social responsibility and organisational theory.
In his landmark strategic management book, Freeman (1984)
defined stakeholders as “those groups who can affect or is
affected by the achievement of the firm's objectives” (p. 49). This
book is widely acknowledged for its groundbreaking effort in SM
research and globally cited by many. Afterwards, new perspec-
tives came to popularity where SM theory is discussed under
descriptive, instrumental and normative approaches (Jones,
1995), stakeholder environment is viewed as dynamic rather
than static (Freeman, 1984), and also stakeholder salience and
typology has been explored (Mitchell et al., 1997). Subsequently,
more empirical investigations in the construction field have
been conducted based on the underlying theory and models
(e.g. Olander and Landin, 2005, 2008; Yang et al., 2010, 2011).

3. Stakeholder satisfaction in construction projects

Stakeholder satisfaction can be described as the fulfilment of
stakeholders’ pre-project expectations in the actual performance
which are measurable at different project stages (Li et al., 2013).
In construction projects, stakeholder satisfaction has gained
prominence in success measurement as a complement to the
traditional determinants of cost, quality and time (Davis, 2016).
This is important because most stakeholder groups occasionally
attempt to influence the implementation of construction projects
in line with their expectations (Olander and Landin, 2008). Leung
et al. (2004) suggested that stakeholder satisfaction can be
evaluated by setting an index system which comprises different
critical satisfaction factors. They further stated that stakeholder
satisfaction in construction projects is contingent on management
mechanisms such as communication, participation and

commitment, instead of fulfilling specific goals (e.g. time, cost
and quality). Generally, SM performance is reflected in the
satisfaction that both the organisations and their stakeholders
derive from project delivery.

Hitherto, diverse perspectives of what should be regarded as
“construction project success” exist. In a considerable number of
cases, the users become so satisfied with the project outcome to the
extent that the inadequacies of the completion criterion are of little
concern (Lim and Mohamed, 1999). For instance, the Sydney
Opera House and Thames Barrier were considered successful by a
section of stakeholders despite exceeding time and cost require-
ments. Contrarily, some stakeholders were dissatisfied because of
operational deficiencies of the Heathrow Terminal 5 project even
though time, cost and quality requirements were met (Morris and
Hough, 1987; Davis, 2016). These examples amongst many
indicate the extent of disagreeing perceptions of different
stakeholder groups regarding success in construction project
delivery. However, mutual stakeholder satisfaction has been
shown to be a crucial indicator of construction project success.

4. Methodology
4.1. Retrieval of articles

The methodology of Yang et al. (2009) is similarly adopted in
searching and selecting appropriate research outputs for this
review. The research process is shown in the Fig. 1. The search
was conducted initially in 8 top-tier journals that focus on
publishing construction related papers. Seven of them have been
empirically ranked by Chau (1997) to be amongst the top quality
construction journals, and are therefore used as basis in many
construction and engineering management research (e.g. Chan et
al., 2004). These journals are; Construction Management and
Economics, Journal of Construction Engineering and Manage-
ment, Engineering Construction and Architectural Management,
Journal of Management in Engineering, International Journal of
Project Management, Automation in Construction, and Building
Research and Information. In addition, the Project Management
Journal was selected because of the high number of construction
related papers that are published in it. Asides the journals, popular
search engines were also selected to complement the search
process. The search engines selected were Google Scholar, ABI/
INFORM Complete via ProQuest, Scopus, and Web of Science.
These selected domains have been widely applied in similar
reviews (e.g. Yang et al., 2009). This ensured that adequate
research outputs were captured for the review given that the
individual databases have imposed limitations in returning
publications from search.

4.2. Selection of appropriate articles

Even though there are other numerous interchangeable search
terms identified in literature including major participants and key
players (Littau et al., 2010), the basic search terms adopted to
retrieve the research publications were “stakeholder”, “project
participants”, and “project environment” (Yang et al., 2009).
Some publications such as Leung et al. (2004) dealt extensively on
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Fig. 1. Research process.

stakeholder theory (i.e. measuring project participant satisfaction)
without mentioning stakeholder in the article. Thus, searching only
stakeholder would not possibly draw such important articles.
Youker (1992) also defined project environment in line with the
Random House Dictionary to be “the aggregate of surrounding
things, conditions or influences”. Thus, project environment also
sums up SM issues related to construction projects. For these
reasons, the three basic search terms, which are broad in nature,
were similarly adopted for the retrieval of publications in this
study. Inexhaustible narrow search terms such as performance,
indicators, objectives, success factors etc. were avoided in the
search. For instance, Yang et al. (2009) also used factors that are
considered “important” as CSF for SM in construction projects.
The broad approach, which to a large extent could also cover the
outcome of the narrow approach, is regarded important for this
study since three different sets of performance attributes are
reviewed. The ideas were to start from the broader perspective and
then narrow it down to the specific research objectives.

The basic terms were searched in the 8 journals and Google
Scholar database to retrieve publications. The titles and previews
of the outcome of Google Scholar were briefly reviewed before
making decision on their inclusion. Moreover, the adopted search
terms are generic in nature and could return documents from
other fields, hence, further restriction was applied in the flexible
and larger databases. Specifically, the search in Scopus, Web of
Science, and ABI/INFORM Complete via ProQuest was further
confined to “construction projects”, “infrastructure projects”, or
“civil engineering projects”, and returned 367, 79 and 43
documents respectively. The time frame selected for the search
is 1984 to March ending of 2016 due to the major milestone

evolution that Freeman’s 1984 landmark book brought to SM
research (Mok et al.,, 2015). The adopted search approach
allowed for a broader coverage on general stakeholder theory in
construction projects (Yang et al., 2009). Since the study focuses
on the performance attributes of construction SM, the review of
general SM literature is also very vital in identifying the attributes
of SM performance (Yew Wong and Aspinwall, 2005).

Some returned publications were duplications, irrelevant or
less relevant for the purpose of this study, and called for a filtering
process. Upon initially eliminating the duplications, a total of 508
documents were retained as a starting point. At the next stage,
editorials, conference papers and book reviews were not
considered to be useful for this study even though they contained
some valuable information (Littau et al., 2010), and were thus
eliminated. After this process, a total of 355 documents remained.
Finally, the titles, abstracts and keywords of the remaining
publications were reviewed briefly. Also, full documents were
scanned where the decisions could not be made on the titles,
abstracts and keywords. The reasons for scanning some full
documents are that: (1) some of the selected journals such as the
Project Management Journal only introduced the abstracts and
keywords in 1997 even though numerous publications preceded
this time (Littau et al., 2010); and (2) some of the publications
were also books (chapters) and theses, which called for extensive
scanning. The objective for the selection of specific publication is
the substantial contribution to stakeholder knowledge develop-
ment in the construction research. After the whole elimination
process, a total of 110 documents were retained for the review.
The retained publications comprise journal papers, books
(chapters) and doctoral theses, and span diverse topics including
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success factors, stakeholder engagement, stakeholder analysis,
stakeholder satisfaction, public participation etc. The distribution
of the publications is indicated in the Table 1.

4.3. Getting the results

In order to identify the lists of performance attributes, content
analysis was conducted on the literature by using the open coding
method (Cavanagh, 1997). Portions of literature that related to the
performance attributes context were first extracted, and the
factors identified and regrouped based on similarities of themes/
meaning. Thus, the factors were established from general SM
literature or “the work of those who have addressed a particular
factor in detail” (Yew Wong and Aspinwall, 2005, p. 66). Despite
the different terminologies used by different researchers to
represent these factors, and the mixed extent of emphasis and
coverage in literature, they could be denoted by generic themes
(Yew Wong and Aspinwall, 2005). This can be demonstrated in a
factor such as “Build robust, trustworthy and communicative
project relationship with stakeholders”. Whiles the various
publications were separately concerned about the robustness,
trustworthiness, or level of communication in the stakeholders’
relationships, the baseline is the relationship existing amongst
them. Hence, it makes sense to regroup such factors into a single
theme as captioned. This method ensures the simplicity, clarity
and easy application of the identified factors.

The review focused on extracting three main variable-sets i.e.
POs, SFs and Pls in construction SM. These variable-sets are

Table 1

Distribution of selected publications.

Publication source/type No. of
publications

Construction Management and Economics 26

International Journal of Project Management 25

Journal of Construction Engineering and Management
Project Management Journal

Journal of Management in Engineering

Habitat International

Built Environment Project and Asset Management
Engineering Construction and Architectural Management
Facilities

Proceedings of the Institution of Civil Engineers: Municipal Engineer
Architectural Engineering and Design Management
Asia Pacific Viewpoint

Automation in Construction

Baltic Journal of Management

Building Research and Information

International Journal of Civil Engineering
International Journal of Construction Management
Journal of Civil Engineering and Management
Journal of Facilities Management

Journal of Planning Education and Research
Management decision

Modern Applied Science

Research Policy

Scandinavian Journal of Management

Sustainability

Books (chapters)

Theses

Total

— ) W e e e e e e e e = = RO N N R L O O

—_
S

very useful because they are considered performance attributes of
SM in typical construction project delivery. The POs are the
purposes, reasons, aims or targets for managing construction
stakeholders. Nineteen POs were therefore identified from
literature. The PMs are also expected to establish the required
strategies to enhance or produce SM performance in construction
projects through the SFs. From literature, the 25 identified SFs
have been categorized into 6 groups i.e. management support,
information input, stakeholder assessment, decision making,
action and evaluation, and sustainable support. This classification
is supported by the themes established in previous works (e.g.
Yang et al, 2009; Yang and Shen, 2015; El-Sawalhi and
Hammad, 2015). Finally, the outcome of the SM process (i.e.
organisational and stakeholder satisfaction) is to be measured
with the PIs. The PIs have been reviewed from the benefits,
results, outputs or outcomes of SM process. The identified PIs
were consolidated into 22 quantifiable “signs and symptoms” to
realize if the focal organisation and stakeholders are satisfied with
the SM process. These variables were then used to develop the
performance model.

5. Stakeholder management performance objectives

The SM POs are shown in the Table 2. From the organisational
perspective, SM begins with setting objectives to direct actions and
responses to stakeholder demands. PMs endeavour to involve
stakeholders because it’s an opportunity to clarify and incorporate
their concerns into the plans to achieve collaborative integrated
solutions (El-Gohary et al., 2006). This further enhances local
decision making, given that different project settings present quite
different challenges to PMs (Mathur et al., 2008). Empathically,
the stakeholders are considered the ultimate recipient and end-users
of the deliverables. It is therefore important for SM process to be
focused on involving the stakeholders so that the feeling of
ownership and belongingness is enhanced (Mahato and Ogunlana,
2011; Mathur et al., 2008). Also, the diverse needs, interests and
objectives of stakeholders are expected to be fulfilled in project to
contribute to satisfaction (Freeman, 1984). When stakeholder
demands are met in project implementation, the stakeholders
obviously feel satisfied and the focal organisation also become
generally satisfied.

Effective SM incorporates a lot of entities who may bring on
board diverse ideas and alternative project solutions. PMs
therefore manage stakeholders properly in order to encourage
innovation in project development (Mathur et al., 2008). SM is a
continuous operation that influences thinking and learning
process. Through effective dialogue and two-way communica-
tion, PMs intend to increase awareness, change attitudes, and
affect the behaviours of stakeholders (Mathur et al., 2008). Thus,
adversarial stakeholders could become supportive if they are
aware of substantial project information such as benefits, impacts
and constraints within which the projects are to be delivered.
Bresnen et al. (2005, p. 235) explained social capital to be “the
network of social relationships in which people are embedded,
has increasingly been seen as a resource that firms can use and
which enables them to tap into and exploit their intellectual
capital and, thus, release the firm’s innovative potential”.
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Table 2
Performance objectives of construction SM.

Source

El-Gohary et al. (2006); Mathur et al. (2008); Vos and Achterkamp (2006); Garmendia and
Stagl (2010); Li et al. (2013); Bourne and Walker (2005); Mitchell et al. (1997); Yang and
Shen (2015); Irvin and Stansbury (2004)

Mathur et al. (2008)

Mahato and Ogunlana (2011); Mathur et al. (2008); Varol et al. (2011)

S/N SM performance objectives

1 Achieve collaborative and integrated project solution

Enhance local decision making
3 Increase stakeholders’ sense of belongingness and ownership of
project
4 Satisfy the needs, interests and objectives of stakeholders Garmendia and Stagl (2010); Irvin and Stansbury (2004); Freeman (1984); Manowong and
Ogunlana (2010)
Mathur et al. (2008)

Mathur et al. (2008); PMI (2004)

5 Encourage innovation in project development

6 Increase awareness, change attitude and affect behaviour of
stakeholders

7 Build social capital, and promote social learning and cohesion Mathur et al. (2008); Williams (2003)

Facilitate projects to move forward in a timely and effective manner ~ Yang and Shen (2015); Olander and Landin (2008)

9 Ensure openness, transparency, and accountability of the decision Li et al. (2012)
making process

10 Curtail stakeholder activities that might adversely affect project

11 Resolve and minimize conflict and controversy between diverse
stakeholder interests

12 Maximize mutual benefits and minimize negative impacts of project

(o]

Cleland (1988)

Mathur et al. (2008); Garmendia and Stagl (2010); Li et al. (2013), Olander and Landin

(2008)

Olander and Landin (2008); Li et al. (2013); Yang and Shen (2015); Li et al. (2012)

13 Obtain good stakeholder perception, acceptance and support of ~ Cleland (1988); El-Sawalhi and Hammad (2015); Jergeas et al. (2000); Mahato and
project purpose Ogunlana (2011), Manowong and Ogunlana (2010)

14 Build robust, trustworthy and communicative project relationship Olander and Landin (2008); Garmendia and Stagl (2010); Aaltonen et al. (2008); Bourne
with stakeholders and Walker (2005); El-Gohary et al. (2006); Freeman (1984); Mitchell et al. (1997); PMI

(2004); Manowong and Ogunlana (2010)

Mathur et al. (2008)

Greenwood (2007); Mahato and Ogunlana (2011)

Li et al. (2012)

Mathur et al. (2008)

15  Facilitate spin-off partnerships with stakeholders

16  Enhance corporate social responsibility towards stakeholders
17 Improve the long term viability of project towards stakeholders
18  Promote equity amongst stakeholders

19 Systematically identify and analyse stakeholders

Manowong and Ogunlana (2010); PMI (2004)

Through social capital building, social learning and social
cohesion are likely to be achieved (Mathur et al., 2008;
Williams, 2003).

Persistent stakeholder opposition contributes to delays and
project failures. Therefore, SM is to ensure the facilitation of
projects to move forward in a timely and effective manner (Yang
and Shen, 2015). In public projects especially, stakeholders are
more concerned about how the projects are procured and
implemented in the most honest manner. As such, effective SM
is to ensure openness, transparency, and accountability of the
decision making process (Li et al., 2012). Cleland (1999) stated
that SM is designed to curtail stakeholder activities that might
adversely affect the project. This can be achieved if the PMs are
proactive and sensitive to the local conditions. Due to the
multiplicity of stakeholder objectives, SM is intended to resolve
and minimize conflict and controversy between diverse stake-
holder interests in projects (Mathur et al., 2008; Li et al., 2013).
Moreover, it helps to maximize mutual benefits and minimize
negative impacts of projects (Olander and Landin, 2008).

From the onset, it is important to brand the project with good
reputation and media image (Olander and Landin, 2008). This
helps to induce stakeholder acceptance as SM is designed to
encourage stakeholders to support project purpose (Cleland,
1988; El-Sawalhi and Hammad, 2015). SM is also meant to build
robust, trustworthy and communicative project relationship with
stakeholders (Aaltonen et al., 2008; Bourne and Walker, 2005).
Through effective public engagement, and acquaintance with and
incorporation of local knowledge into project implementation,

PMs are likely to gain trust in project-stakeholder relationship,
hence, results in smooth project implementation (Mahato and
Ogunlana, 2011). Effective communication in such a relationship
improves its robustness. Eventually, the good relationship provides
an opportunity to ensure long-term spin-off partnerships with
stakeholders (Mathur et al., 2008).

Corporate social responsibility has been highly promoted in
the construction industry. This requires that every business unit
operating should fulfil some (economic, legal, environmental,
ethical, and cultural) responsibilities towards stakeholders and the
community in which it undertakes its endeavours. Hence,
construction SM is operational on the objective of enhancing
corporate social responsibility towards stakeholders (Mahato and
Ogunlana, 2011; Yang and Shen, 2015). Also, Li et al. (2012)
stated that improving the long term viability of project to the
recipient community and the general public is a crucial objective
to be achieved through effective SM. The reason is that the
project is implemented with the economic, environmental and
social sustainability principles, which are intended to continually
perform and meet needs in the long term. SM is further intended
to promote equity amongst the different stakeholders (Mathur et
al., 2008). Equity implies that stakeholders receive fair and
considerable solution depending on their needs. Meanwhile, the
PMs would as much be able to prioritise interests through formal
identification and analysis of stakeholders and their needs. This is
to aid the selection of realistic options that will maximize the
ultimate value of the project to its stakeholders (Manowong and
Ogunlana, 2010; Cleland, 1999).
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6. Success factors of stakeholder management

Researchers such as Yang et al. (2009) have used the most
important factors that can affect SM as performance improvement
mechanism of the management process. SFs can be defined as
“areas, in which results, if they are satisfactory, will ensure
successful competitive performance for the organisation” (Rockart,
1979, p. 85). Also, Saraph et al. (1989) explained SFs to be the
critical management planning and actions that are to be fulfilled in
order to reach effective results. Moreover, it is necessary for PMs to
know if project stakeholders are being managed successfully
(Cleland and Ireland, 2002). In line with this study, SFs are defined
as management activities, practices and functions that must be put in
place to ensure or produce high performing SM process. Therefore,
25 SFs have been identified and are expected to produce SM success
when applied appropriately. These SFs are indicated in Table 3.

6.1. Management support SFs (MSSFs)

1) Managing stakeholders with social responsibilities
2) Allocating sufficient resources to stakeholder management
activities.

In line with normative stakeholder theory (Donaldson and
Preston, 1995), organisations fulfilling corporate social (economic,
legal, environmental, ethical and cultural) responsibilities is very
crucial to SM success (Yang and Shen, 2015). It is also essential for
project organisations to make contribution of adequate resources
towards SM activities (Senaratne and Ruwanpura, 2016). PMs
committing such resources to the management process is crucial
for SM success (El-Sawalhi and Hammad, 2015).

6.2. Information input SFs (IISFs)

3) Clearly defining project mission and objectives

4) Identifying stakeholders properly;

5) Collecting information about stakeholders

6) Exploring stakeholders’ needs and constraints to projects;
7) Acquaintance with indigenous knowledge;

It is important for project organisations to clarify project mission
and objectives early so that stakeholders’ concerns could be aligned
appropriately (Karlsen, 2002; Yang et al., 2009). Identifying and
gathering information about the stakeholders is important and
indispensable to SM success (Freeman et al, 2007). The
information should cover the areas of stakeholder interests and
their needs and constraints about project (Freeman et al., 2007;
Yang et al., 2009). It is important for PMs to answer the question
“who are stakeholders” before classifying and managing stake-
holders (Frooman, 1999; Yang et al., 2009). The commitments,
interests and power of project stakeholders should be fully accessed
so that the PMs are enabled to tackle the key problems in the SM
process as well as potential impact on project success (El-Sawalhi
and Hammad, 2015). Aaltonen and Kujala (2010) emphasized on
the importance of PMs getting acquainted with local knowledge in
SM. This is because different project settings present distinct
challenges to PMs in handling stakeholders and their needs.

6.3. Stakeholder assessment SFs (SASFs)

8) Assessing attributes (power, urgency and proximity) of
stakeholders;
9) Assessing stakeholders’ behaviours;
10) Analysing conflicts and coalitions amongst stakeholders;
11) Understanding areas of stakeholders’ interests
12) Predicting the influence of stakeholders accurately;
13) Determining the strengths and weaknesses of stakeholders;

The capacity and readiness of project stakeholders to threaten or
cooperate with project ought to be assessed during the SM process
(Savage et al., 1991; Yang et al, 2009). The behaviour of
stakeholders is either observed behaviour, cooperative potential, or
competitive threat (Freeman, 1984). The assessment of the power,
urgency and legitimacy attributes of stakeholders (Mitchell et al.,
1997) enhances the capacity of PMs to understand the character-
istics of stakeholders, which is essential for effective SM (Yang et
al., 2009). PMs also have the responsibility of comprehending the
areas of stakeholder interests. Cleland (1988) revealed that an
assessment of stakeholders’ strengths and weaknesses is prerequi-
site for PMs to understand stakeholders’ strategies. Their strengths
include resource availability and public support, whiles the
weaknesses encompass lack of political support and incoherent
strategies (Cleland, 1988). Stakeholder groups that share common
objectives, concerns or interests have higher potential of forming
coalitions (Freeman, 1984). It is therefore important for PMs to
search out the possible stakeholder conflicts and coalitions in
order to devise appropriate strategies (Freeman, 1984; Frooman,
1999). PMs should take the occasion to predict the influence of
stakeholders accurately because it is important to “plan and
execute a sufficiently rigorous stakeholder management process”
(Olander and Landin, 2005, p. 278).

6.4. Decision making SFs (DMSFs)

14) Comprehensive and transparent analysis of all alternative
project solutions;

15) Compromising stakeholder conflicts through consensus
building;

16) Involvement of stakeholders in decision making;

17) Formulating appropriate strategies to handle stakeholders;

18) Predicting  stakeholders’  potential ~ reactions  for
implementing the strategies;

Ng et al. (2014) found out that it is important for PMs to
generate options and list all possible project solutions that will
allow stakeholders to have an elaborative picture of the costs and
benefits trade-offs of the proposed scheme. Conflicts may persist
if stakeholders find out that the PMs have deliberately or
inadvertently left out some alternative solutions that are more
advantageous and less destructive (e.g. Olander and Landin,
2005). It is also important for PMs to compromise the disagreeing
interests of stakeholders through continuous consensus building
process in order to make the right decisions (Freeman, 1984).
El-Sawalhi and Hammad (2015) stated that deciding on the
appropriate level of stakeholder involvement in decision making is



Table 3
Success factors of construction SM.

Success factor groups MSSFs IISFs SASFs DMSFs AESFs SSSFs
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

~
w
=N
-
3
©
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o

Success factors 1 2 3

Cleland (1988)
Savage et al. (1991)
Mitchell et al. (1997)
Rowley (1997) X X
Svendsen (1998) X

Cleland (1999) X
Frooman (1999)

Landin (2000) X
Jergeas et al. (2000) X X

Friedman and Miles (2002)

Elias et al. (2002)

Karlsen (2002) X
Winch (2002) X

Phillips (2003) X

Leung et al. (2004) X X
Olander and Landin (2005) X X
Bakens et al. (2005)

Bourne (2005) X
Olander (2006)

Bourne and Walker (2006)

Cova and Salle (2006)

El-Gohary et al. (2006) X
Loosemore (2006) X X X
Young (2006) ’
Freeman et al. (2007) X
Aaltonen et al. (2008)

Olander and Landin (2008) X X X
Walker et al. (2008) X

Jepsen and Eskerod (2009)

Yang et al. (2009) X X
Nguyen et al. (2009)

Takim (2009) X X X
Aaltonen and Kujala (2010) X

Yang et al. (2011) X X
Ng et al. (2014) X
Heravi et al. (2015)

El-Sawalhi and Hammad (2015)
Yang and Shen (2015)

Yu and Shen (2015)

Senaratne and Ruwanpura (2016)

Source: Updated from Yang et al. (2010).
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important to ensure effective two-way communication. Other
important SFs are the formulation of appropriate strategies to
manage stakeholders and predicting how stakeholders will
react to them (Yang and Shen, 2015; El-Sawalhi and Hammad,
2015). The types of strategy may include the holding, defense,
compromise and concession strategies (Yang and Shen, 2015).

6.5. Action and evaluation SFs (AESFs)

19) Implementing the formulated strategies on stakeholders;
20) Continuous evaluation of stakeholder satisfactions with
implemented strategies.

At the action stage, the PMs should implement the devised
strategies accordingly to keep project moving forward (Yang and
Shen, 2015). The implemented strategies should be reviewed by
continually evaluating the associated stakeholder satisfaction
(El-Sawalhi and Hammad, 2015). Such evaluations will reveal
the present performance of the strategies, which will inform on
whether sustenance or improvement is required.

6.6. Sustainable support SFs (SSSFs)

21) Ensuring effective communication with stakeholders;

22) Promoting and sustaining a good relationship with and
amongst stakeholders;

23) Ensuring mutual trust and respect with and amongst
stakeholders;

24) Obtaining support and assistance from higher authorities;

25) Analysing the changes in stakeholder environment e.g.
information, influence, relationships and behaviours.

During the SM process, the PMs may face challenges in
handling stakeholders with extreme power and also excessive
conflicts, which will therefore require support from higher
authorities. Obtaining such support is important for PMs to
overcome objections and increase the ability to enforce required
decisions (Takim, 2009). Formal and clear communication
channels are required to ensure efficient information transfer
between PMs and stakeholders (Takim, 2009). Also, effective
communication with stakeholders e.g. the costs and benefits of
project, increases the chances of project acceptance and
satisfaction of stakeholders (Ng et al., 2014). Success in
relationship management is important for successful project
delivery and fulfilment of stakeholder expectations (Savage et al.,
1991; Jergeas et al., 2000). Mutual trust, respect and commitment
amongst the stakeholders can be enhanced through effective
relationship management (Karlsen et al., 2008; El-Sawalhi and
Hammad, 2015). In real-time, stakeholders and the level of their
influences, relationships, and behaviours are temporal and
subject to the strategic issues under consideration (Freeman,
1984; Cleland, 1988). As such, management processes, methods
and activities should be contrasted with historic records to reveal
changes so that necessary adjustments could be made (Yang and
Shen, 2015).

7. Performance indicators of stakeholder management

Key performance indicators (KPIs) are designed to enable
the evaluation of project and organisational performance in the
construction industry. The set of KPIs developed are then used
for benchmarking purposes, and will be important for focal
organisations that aim at high performance in practice (The KPI
Working Group, 2002). In developing effective KPIs, Collin
(2002) advocates that KPIs should represent critical aspects of
outputs or outcomes, limited and manageable for maintainable
regular use, consistently used to realize value, and accepted and
understood across the organisation.

In this study, 22 performance indicators have been identified
in literature. However, some of these factors have not been used
on actual projects, but have been shown to be critical outcomes or
outputs of SM in literature (Collin, 2002). Therefore, they should
be considered in measuring SM performance in projects. Since
stakeholder and organisational satisfaction is subjective measure
in nature (e.g. Chan and Chan, 2004), most of the performance
indicators of SM are equally subjective in nature. Therefore, in
line with Chan and Chan (2004), a seven-point scale scoring
system could be adopted to measure such performance indicators
e.g. public image creation. This scale is defined as: 7 = very
dissatisfied;, 2 = dissatisfied; 3 = slightly dissatisfied;, 4 =
neither dissatisfied nor satisfied; 5 = slightly satisfied; 6 =
satisfied; and 7 = very satisfied. Hence, the SM performance
will be measured by the extent to which stakeholders and focal
organisation are satisfied/dissatisfied with the subjective indica-
tors. The potential objective means of quantifying some of the PIs
are also shown. The Pls are explained below (and also
summarized in Table 4):

7.1. Stakeholder empowerment

Empowerment is regarded a vital outcome of an effective
relationship management process that transforms the diverse needs
of stakeholders into tangible outcomes, and also enhances power in
project implementation (Rowlinson and Cheung, 2008). Rowlinson
and Cheung (2008) asserted that SM performance could be
determined by observing the nature and extent of empowerment
perception amongst stakeholders. Hence, the subjective seven-point
scale could be used to measure this indicator.

7.2. Management monitoring and response

Allowing the public to consistently participate in the project
ensure that the needs and expectations of stakeholders are well
understood and effectively monitored (Wang, 2001; Bal et al.,
2013). This enables decision makers to respond promptly with
solutions that will culminate in mutual satisfaction without
sacrificing the goals of the projects (Woltjer, 2009). Also, a
seven-point scale could be adopted, or the average time taken by
management to respond and reach agreement with stakeholders
upon concerns are raised. As such, the response could be behind,
on, or ahead of expected time.
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Table 4
Performance indicators of construction SM.
No.  Performance indicators References
1 Stakeholder empowerment Rowlinson and Cheung (2008)
2 Management monitoring and response ~ Wang (2001); Woltjer (2009); Bal et al. (2013); Rashvand and Majid (2014)
3 Stakeholder relational benefits Clarkson (1995); Smith and Love (2004)
4 Better service delivery Wheeler and Sillanpéa (1997); Carroll and Buchholtz (2006); Rashvand and Majid (2014)
5 Stakeholder rights protection Plummer and Taylor (2004)
6 Innovation enhancement Innes and Booher (1999)
7 Mutual learning Innes and Booher (1999); Manowong and Ogunlana (2008); Varol et al. (2011); Rashvand and Majid (2014)
8 Public image creation Innes and Booher (1999); Bal et al. (2013)
9 Human capital building Innes and Booher (1999); Varol et al. (2011)
10 Smooth project facilitation Mahato and Ogunlana (2011); Wheeler and Sillanpéa (1997); Carroll and Buchholtz (2006);
Smith and Love (2004); Olander and Landin (2008)
11 Sustainable lifecycle performance Varol et al. (2011); Olander and Landin (2008)
12 Enhanced organisational motivation Wheeler and Sillanpdé (1997); Carroll and Buchholtz (2006)
13 Uncertainty and risk mitigation Manowong and Ogunlana (2006); Bal et al. (2013)
14 Conflict mitigation Innes and Booher (1999); Rashvand and Majid (2014); Leung et al. (2004)
15 Improved organisational foresight Wheeler and Sillanpéé (1997); Carroll and Buchholtz (2006)
16 Stakeholder support of project Olander and Landin (2008); Manowong and Ogunlana (2006); Rashvand and Majid (2014); Leung et al. (2004)
17 Trust and respect in relationship Mabhato and Ogunlana (2011); Bal et al. (2013)
18 Implementing collective agreements Innes and Booher (1999); Enserink and Koppenjan (2007); Leung et al. (2004)
19 Partnerships and collaborations Innes and Booher (1999); Bal et al. (2013)
20 Cost performance Orr and Scott (2008); Wheeler and Sillanpéd (1997); Carroll and Buchholtz (2006); Rashvand and Majid (2014)
21 Potential for marketplace success Mellahi and Wood (2003); Bal et al. (2013); Wheeler and Sillanpéa (1997); Carroll and Buchholtz (2006)
22 Effective communication Ahmed and Kangari (1995); Rashvand and Majid (2014)

7.3. Stakeholder relational benefits

According to Smith and Love (2004), effectively engaging
stakeholders and managing their needs and interrelationships
increases the relational wealth and commitment of the stake-
holders. Moreover, the survival and continuing success of firms
and their endeavours is contingent on managing stakeholder
concerns to create wealth, value and satisfaction for same
stakeholders (Clarkson, 1995). The seven-point scale could
similarly be adopted to measure this indicator.

7.4. Better service delivery

The stakeholders are able to enjoy better services that meet
their requirements if needs are incorporated into project delivery
(Carroll and Buchholtz, 2006). Hence, the level of service
improvement could indicate the extent to which stakeholder
needs have been managed in project implementation. The
seven-point scale would be useful in measuring this indicator.

7.5. Stakeholder rights protection

Plummer and Taylor (2004) opined that a good SM process
should end up protecting the rights of affected individuals and
minorities. Stakeholders should enjoy equal opportunity and
fairness in articulating their needs and expectations, and influenc-
ing project decisions without suppression by higher powers
(Manowong and Ogunlana, 2006). The level of stakeholder right
protection is measurable on a seven-point scale.

7.6. Innovation enhancement

Innovative strategies and solutions to developmental prob-
lems could be generated with the addition of the opinions and
“collective wisdom” of stakeholders (Innes and Booher, 1999).
This could be measured on a seven-point scale, or by counting
the number of new initiatives for improvement based on
stakeholder discourses e.g. new construction techniques
(Yeung et al., 2007).

7.7. Mutual learning

Participation process ensures that new ideas and opinions
erupt in the project and extends to the whole community in an
atmosphere of learning (Manowong and Ogunlana, 2008). Innes
and Booher (1999) further asserted that consensus building
results in changes in practices e.g. new norms and heuristics, and
positive change in stakeholder perception about project which
leads to new discourses. A seven-point scale could be adopted to
evaluate the extent of mutual learning.

7.8. Public image creation

Bal et al. (2013) opined that the effective engagement of
stakeholders in construction project implementation results in the
creation of first-class public and local community image. A
project that incorporates the expectations of stakeholders in the
best way will most likely receive a good reputation in the
community and public at large through the media. This indicator
is measureable by the seven-point scale.
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7.9. Human capital building

Collaborative SM approach successfully results in social
capital building through trust and relationship (Innes and Booher,
1999). This produces networks of social relationships that are
sustained by trust and two-way communication (Bresnen et al.,
2005). Also, intellectual and political capital may be built
amongst stakeholders (Innes and Booher, 1999). A seven-point
scoring system will be applicable to this indicator.

7.10. Smooth project facilitation

Many projects that faced SM challenges have been severally
interrupted and negatively affected (e.g. Olander and Landin,
2008). Unsatisfied stakeholders may interrupt projects through
petitions, protests, picketing or vandalism. Hence, a successful
SM process results in process efficiency i.e. reduction in waste of
effort, time and resources (Smith and Love, 2004). This indicator
could be measured by either using the seven-point scale or by
counting the number of times that stakeholders interrupt projects
over a period of time e.g. quarterly, annually etc.

7.11. Sustainable lifecycle performance

Participatory mechanisms generate project solutions that are
viable and beneficial to stakeholders in the long-term (Varol et
al., 2011). As such, there is minimized probability of long-term
negative project impacts on stakeholders e.g. environmental
disturbance (Olander and Landin, 2008). The ISO14000, the ETA
score and the number of complaints received can measure how
well stakeholders’ environmental concerns have been managed
(Chan and Chan, 2004). Moreover, the seven-point subjective
scale could be used to evaluate this indicator.

7.12. Enhanced organisational motivation

Organisations have the drive to implement projects especially
when stakeholder buy-in is gained (Wheeler and Sillanpéa,
1997). Proper SM motivates PMs to focus more on delivering
project requirements given that the opinions of stakeholders are
embraced, and less disruptions are expected and encountered.
The extent of organisational motivation can be measured on the
seven-point scoring system.

7.13. Uncertainty and risk mitigation

Giving required attention to stakeholders especially at the
planning stage helps in understanding and curtailing potential
uncertainty-related risks and threats (Bal et al., 2013). Also, there
is reduction in opportunity losses due to stakeholder opposition
and disruption (Manowong and Ogunlana, 2006). Mitigation of
risks and uncertainties provides a sign of how well stakeholders
have been managed. The seven-point scale is applicable in this
context too.

7.14. Conflict mitigation

Conflicts are reflected in the number and magnitude of
disputes and litigations. The reduction in destructive conflict of
interests and objectives through effective consensus building is
indicative of SM performance (Innes and Booher, 1999). The
seven-point scale could be useful in measuring this indicator.

7.15. Improved organisational foresight

Effective SM ensures that conflicts and uncertainties that
cloud projects and stakeholder environment are extensively
curtailed (Bal et al., 2013). As a result, organisations are proactive
and have greater foresight on upcoming issues that could benefit
or distract project progress (Carroll and Buchholtz, 2006). This
therefore ensures that more accurate project decisions are made.
The seven-point scoring system could be engaged here as well.

7.16. Stakeholder support of project

If stakeholders’ requirements are successfully integrated into
plans and managed, they often accept and support project
implementation (Olander and Landin, 2008). Manowong and
Ogunlana (2006) further asserts that positive attitude towards
stakeholder participation opens the gateway for successful project
management which leads to project acceptance. This could be
evaluated using the seven-point measurement scale.

7.17. Trust and respect in relationship

Mahato and Ogunlana (2011) asserts that good SM brings
about increasing trust and respect in project relationships. Bal et
al. (2013) also admitted that involving stakeholders in an
effective management system creates a positive and trustworthy
relationship amongst them. The seven-point scoring system could
be adopted to measure this indicator.

7.18. Implementing collective agreements

According to Innes and Booher (1999), high quality collective
agreements are reached where there is an improved coordination
and joint action of project stakeholders. Moreover, the agreed
decisions are easily implemented, leading to the collaborative
governance of projects (Innes and Booher, 1999; Enserink and
Koppenjan, 2007). The collective agreements reached can be
measured objectively by counting, or subjectively by the
seven-point scoring system.

7.19. Partnerships and collaborations

From the long-term perspective, efficiently managing the
interrelationships between the project and stakeholder environ-
ment could trigger spin-off partnerships and collaborations (Innes
and Booher, 1999; Bal et al., 2013). This is very important
especially if mega projects are designed to be carried out in
different phases over a long period of time. This shows the bond
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generated between the project and stakeholder environment. It
could be evaluated by using the seven-point scale.

7.20. Cost performance

Orr and Scott (2008) found out that effective SM brings about
a reduction in the direct operational cost related to stakeholder
exceptions. Asides, the transaction costs and insurance premiums
related to projects are minimized because effective SM lessens
project-related risks, uncertainties, conflicts and litigations
(Wheeler and Sillanpdd, 1997; Carroll and Buchholtz, 2006).
This can be measured by computing the amount of savings on
these costs, expressed as a percentage of total project cost. The
subjective scoring system could also be engaged on this indicator.

7.21. Potential for marketplace success

Given that stakeholders possess substantial wealth of local
knowledge (Bal et al., 2013), successful management of these
stakeholders results in increased understanding of, and potential
for, marketplace success. This results in stronger market
positioning of focal organisation (Mellahi and Wood, 2003).
The organisation also better identifies new business opportunities
(Wheeler and Sillanpdi, 1997; Carroll and Buchholtz, 20006).
This indicator is measurable on the seven-point scoring system.
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7.22. Effective communication

In Rashvand and Majid (2014), communication has been
revealed to be a major criterion of customer and client satisfaction
because it is believed to improve relationship with the community
and also influence attitudes and behaviors in the broader
stakeholder environment. According to Zhao (2002), communi-
cation can be measured by counting the type and frequency, and
computing the amount of data exchange between stakeholders.
Also, the subjective scale could be used in this case.

The framework indicated in the Fig. 2 presents the measures of
SM performance. The outcome of an effective SM process in
construction project delivery is the satisfaction that accrues to
both the stakeholders and focal organisation. This satisfaction is
reflected in, and measurable by, the 22 PIs. This therefore will
inform organisations on how well the needs and expectations of
the stakeholders are being managed so that measures could be put
in place to increase satisfaction where necessary.

8. Model of stakeholder management performance attributes

In developing the conceptual SM performance attributes model,
reference was made to the work of Toor and Ogunlana (2008). They
proposed the input, process and outcome model for entire project
management. This model ascertains that project management
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consists of both process domain and performance domain. The
process domain entails defining project objectives at the input stage,
and devising relevant project management system to help
accomplish the objectives, which culminate in a product (construct-
ed facility). On the other hand, the performance domain involves
delineating performance goals at the input stage, establishing
performance enhancement strategies through the CSFs, and then
evaluating the actual performance using the KPIs. They further
stated that even though the other variables are important in the
system, the performance enhancement CSFs have crucial influence
on performance outcomes (Toor and Ogunlana, 2008).

Based on Toor and Ogunlana’s (2008) work, this review is
focused on developing a conceptual model for SM performance
management. Hence, POs, SFs and PIs were considered relevant
and adequate for this purpose. It is important to initially set POs
that will serve as benchmark for the SM process engaged. The
SFs will then be used to translate the POs into the desired
outcome that is measurable by the Pls. The SM objectives,
strategies and outcomes are as such defined in the model as the
POs, SFs and PIs respectively.

The proposed model for the SM performance attributes is
shown in Fig. 3. The expected outcome of the SM process is the
satisfaction that accrues to the stakeholder groups and the project
organisation. Initially, the organisation sets the POs to be met in
the course of effectively managing the stakeholders. These POs
may vary from one organisation to another, and also depend on
the nature and type of project. The POs serve as benchmarks
against which comparison may be drawn with the outcome of the
SM process. The organisation will therefore be informed on how
to enhance the process to achieve desired results.

Afterwards, strategies are devised to enhance the level of
stakeholder and organisational satisfaction in the project delivery.
For instance, if stakeholders are not cooperating in project
development, the organisation might consider improving the
communication process, and ensuring trust and respect in
stakeholder relationships. These have the potential to increase
stakeholders’ readiness to cooperate and thus, increase mutual

[
| Revise strategies I—»:
[

satisfaction. Finally, the PIs may be engaged to inform on how
well the SM process has performed over time. The Pls provide a
means to evaluate the level of satisfaction that stakeholders and
the organisation mutually derive from the project.

Subsequently, adjustments may be made in the attributes until
the desired level of mutual satisfaction is attained. Appraising the
enhancement strategies has far reaching implication and helps in
accomplishing the POs (Toor and Ogunlana, 2008). Based on the
enhancement strategies, performance outcomes could be easily
juxtaposed with the initially set objectives. If there is any form of
mismatch between the objectives and outcomes, the enhancement
strategies need to be modified to arrive at the desired performance
level (Toor and Ogunlana, 2008). Thus, the SFs may be used to
enhance mutual satisfaction until balance is achieved between the
POs and the PIs.

It is important to realize from the model and the attributes that
not all the POs, SFs and PIs may be applicable for each project,
depending on its nature, type and even project stage. Public and
private projects could vary in the type of POs being pursued. For
instance, unlike private projects, public projects may focus more on
ensuring openness, transparency, and accountability of the decision
making process. This is because such projects are funded by public
monies and the developers (governments) are answerable to the
public. Organizations therefore have to select the POs that are
suitable for each project context. The application of SFs should
also be based on the POs being pursued. In the case above, the
strategies may include in-depth and transparent analysis of all
alternative project solutions, and involvement of stakeholders in
decision making process. Some of the Pls that are applicable in this
case also could include public image creation and stakeholder
support of project.

It should further be noted that there may be the possibility of
complex interrelationships between the attributes. Thus, the same
set of SFs could be engaged to achieve different POs, and also,
the same set of PIs could be used to evaluate different POs. The
implication of the model is that PMs should only apply a selected
set of attributes based on the project, given that the complex
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Fig. 3. A model of SM performance attributes.
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interrelationships between them are clarified. These complex
interrelationships are however not the focus of this study and
should therefore be considered in future empirical investigations.

9. Conclusion and implication

Hitherto, studies on SM performance are scattered throughout
literature, hence, the need for this review and the resultant model.
Practically, scholars and PMs should get acquainted with the
structure and the general relationships in the proposed model.
This can be achieved by following the explanatory notes in the
paper or engaging the experience of other external professionals
to understand the underlying concepts in the model. The PMs
should clarify the interests of both the organization and
stakeholders in order to set concise objectives based on the
nature and type of project. The PMs should also engage the
enhancement strategies that are applicable to the set objectives.
Finally, the performance should be reviewed by confirming if the
stakeholders and organisation are mutually satisfied with the
whole process based on the applicable indicators. The whole
process could go back and forth until the desired outcome of
mutual satisfaction is fully achieved. It is to be noted that different
attributes may be useful at different stages of the construction
project. Also, the nature and type of project may dictate the
attributes to engage. As such, it will be important for PMs
to engage the attributes that are applicable to each context. Thus,
the flexibility portrayed by the model enables project organisa-
tions to select a few, concise and manageable attributes to ensure
effective management.

In line with Gan and Li (2012), the reasonable establishment
of comprehensive performance index is the core content and
essential factor that forms the basis and drives SM performance
management in the industry. Such an index incorporating the
performance attributes could help the PMs benchmark, evaluate,
monitor and improve SM performance at the successive stages of
construction projects. However, stakeholder and organizational
satisfaction is inherently fuzzy and subjective in nature, which
makes measurement very unreliable and inconsistent despite its
usage in judging project success over the years. Consequently,
the measurement approaches of some of the Pls are still
dependent on the subjective judgement of the PMs. In order to
solve such a problem and make the performance attributes more
applicable across different projects in a consistent, reliable and
practical manner, there is the need to further develop an objective
approach to quantify the subjective Pls, like public image
creation (Yeung et al.,, 2012). Incorporating the outcome into
project management process will help offer a better and more
objective definition to “what constitutes project success” in the
construction industry.

Both internal and external stakeholders have become ac-
knowledged as important considerations in construction project
development. The prime goal of the PMs is to strike a balance
between the needs and expectations that these stakeholders
pursue in projects. Often times, the PMs may attend to the
stakeholders that are more powerful and control a lot of project
resources whiles the others may be neglected or paid scanty
attention to. For instance, in the development of social projects,

the real beneficiaries who are the end-users may not have
substantial power and control over resources like the politicians
or other powerful institutions. Hence, PMs devoting much
attention to the needs and expectations of such powerful
stakeholders at the expense of the end-users could lead to social
rejection and even project failure. The performance model could
serve as a lifecycle dynamic management tool to help PMs
continuously analyze and monitor the disparities amongst the true
satisfaction levels of the diverse stakeholder groups with the
project development. On this premise, the PMs could make more
balanced and inclusive decisions so that the projects will deliver
commensurate costs and benefits to the multi-stakeholder groups
across the entire project lifecycle. Such a project delivery
mechanism is useful in contemporary projects that are surrounded
by a lot of stakeholders, complexities and uncertainties.
Eventually, its application is expected to aid PMs and researchers
in improving SM process and project outcomes in the
construction industry.

10. Limitations

1) The sampling approach used puts a limitation on the selection
of publications for this review. Therefore, the outcome is
subject to the sampling approach, but expected to generally
reflect the performance attributes in construction SM.

2) The derived factors have not been empirically tested. Future
research should therefore focus on validating the model, and
empirically testing the variables on real-time construction
projects.

3) This review focused only on producing the checklist of
performance attributes related to construction SM, and the
general relationships are indicated by the model. Future
studies should therefore consider investigating the complex
interrelationships between these attributes. Thus, specific Pls
should inform which POs have been fulfilled, and SFs should
relate directly to certain POs.
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