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Abstract

The critical of area-based infrastructure projects evaluation (AIPE) concerns lack of appro-
priate tools and efficient key indicators to evaluate throughout the process. So, the projects
cannot respond to the needs or necessities of the people in area according to the speci-
fied goals and sustainability. This study aims to analyse the influence factors of AIPE by
a modified Plan-Do-Check-Act (PDCA) process to gain project sustainability. The study
employed both quantitative and qualitative methods. The in-depth semi-structured inter-
view was established at the beginning of a reliable pilot case study. The questionnaire used
for data collection was mailed to representatives across Thailand. The findings showed that
the influencing factors can be divided into four groups: (1) ‘Plan’ process which consisted
of two factors that are ‘implementation plan and good governance’ (IPGG) and ‘action
plan and stakeholder cooperation’ (APSC), (2) ‘Do’ process which involved ‘budget provi-
sion and public support’ (BPPS) and ‘organisation administration and management tool’
(OAMT), (3) ‘Check’ process which contained ‘area participation and leader competency’
(APLC), and (4) ‘Act’ process which included ‘research development and knowledge man-
agement’ (RDKM). The project developers, managers, administrators, researchers, opera-
tors, and related stakeholders can develop effective PDCA process for the successful and
sustainability AIPE within boundaries specified.

Keywords Area-based development - Infrastructure development - PDCA process -
Sustainable development - Governance - Stakeholder cooperation

1 Introduction

An area-based infrastructure project is necessary to drive spatial sustainable development
because it can respond to the basic needs, relevant to the improvement of lives and well-
being in the area (RIDF, 2021; RDPB, 2023). Therefore, project implementation requires
the integration of administration and project management, policy and plan, nature and envi-
ronment, geosocial, finance and budget, and information and knowledge. These aspects can
affect area-based development efficiently and sustainably (United Nations, 2018; Aksorn &
Phansri, 2022; Aksorn & Charoenngam, 2015, 2016; Zeng et al., 2015; Shen et al., 2011;
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Evans, 2009; Wong et al., 2008). The corporate social responsibility (CSR) could contrib-
ute to sustainability of projects and positive responses in both ethical and economic aspects
(Bevan & Yung, 2015; Lim & Loosemore, 2017). Thus, area-based infrastructure develop-
ment (ABID) is essential at the local, regional, and national levels.

The key objectives of ABID concern creating economic stability, social development,
and production process support without causing any impact on the environment (Ali et al.,
2016; Shen et al., 2011; United Nations, 2015; Zeng et al., 2015). For developing coun-
tries where people have a variety of occupations and lifestyles, there are several types of
area-based infrastructures needed to be developed in the area to support their lifestyles.
ABID is the development of basic physical systems built to serve a community or region.
The examples of these community or regional services are a healthcare centre or hospi-
tal, educational support or a school, transportation, electricity, water and sanitation, and
telecommunication sectors (African Development Bank (AfDB), 2019). In Thailand,
government agencies develop area-based infrastructure projects as public projects. Most
developments are transportation networks, communication systems, electricity and energy,
educational and medical institutions, soil and water management support for agricultural
activities, occupation promotion, and environmental conservation, all of which influence
sustainable development (RIDF, 2022; RDPB, 2022; Bakker et al., 2018; Leungbootnak &
Charoenngam, 2007).

Infrastructure projects face the challenges regarding area-based development often
because they lack financial resource, performance capabilities, enough investment in infra-
structure, and proper management of infrastructure to achieve sustainability (Dahiya &
Das, 2019; Smoke, 2019). One major issue of ABID is the deterioration of the structure
caused by ageing, natural deterioration and poor-quality design (Ansar et al., 2016; Bar-
thorpe, 2010; Flyvbjerg et al., 2009; Panenka et al., 2020; Silva & Guevara, 2022). The
other problems area-based infrastructure faces are the lack of accurate maintenance plan-
ning, maintenance budget, real and ongoing reporting on the condition of the infrastruc-
ture (Eedlenbruch et al., 2009; Frow et al., 2010; Vishnu & Padgett, 2020). As a result,
the condition of area-based infrastructure deteriorates rapidly due to the lack of integrated
systematic managing, integration to other systems connection, and coordination between
administrators responsible for that infrastructure system (Aksorn & Phansri, 2022; Dahiya
& Das, 2019; Krajangsri & Pongpeng, 2019; Smoke, 2019). Consequently, the implement
of the area-based infrastructure cannot respond to the needs or necessities of the people in
the area according to the specified objectives (Tao et al., 2020; Vishnu & Padgett, 2020;
Wen et al., 2020). The development of sustainability assessment and the reporting tools for
infrastructure is also crucial because they function to inform on progress towards reaching
sustainability goals (Siew et al., 2016).

Aksorn and Phansri (2022) identified the influencing factors on area-based infrastruc-
ture project sustainability. The study addressed water resources infrastructure develop-
ment in local conditions. The results identified the factors in four groups and they proposed
developed models for area-based infrastructure project sustainability. The models were also
tiered according to the expectation of sustainability of ABID outcomes. The study can be
beneficial for decision-makers and developers to effectively plan for sustainability of ABID
within certain specified area conditions. However, how the application of effective man-
agement tool that could achieve a sustainable goal in practice needs a further study. Also,
the proper key indicators guideline needs more exploring for evaluating AIPE. For these
reasons, this study explored the influencing factors, identified key indicators, and con-
ducted the life cycle management tool applying PDCA process to evaluate the sustainabil-
ity of ABID. This study applied both qualitative and quantitative methods to accomplish
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the objectives. The qualitative process was established at the beginning by applying a pilot
case study with an in-depth interview to validate content. The quantitative process using
questionnaires to collect data was implemented and the questionnaires were delivered to
local government’s agencies in public sectors across Thailand. Their responsibility is to
implement public infrastructure projects in their respective local areas. The integration of
PDCA process as a management tool was to evaluate the projects on sustainability pat-
terns in local areas. Moreover, project administrators, developers, managers, and related
stakeholders in local administrative organisations in Thailand have been familiar with the
PDCA process. The expected outcomes for this research could contribute to project devel-
opers, managers, administrators, researchers, and operators that can implement the effec-
tive PDCA management tool for the sustainability of AIPE.

2 Literature review
2.1 Sustainability of area-based infrastructure project

Area-based infrastructure projects refer to the basic physical systems to serve local com-
munities such as water supply and sanitation system, road and transportation service,
school and education service, and electricity sectors (African Development Bank, 2019).
The ABID challenges to drive infrastructure sustainable development in local, regional,
and national levels (RIDF, 2021; Aksorn & Phansri, 2022; RDPB, 2023). The process of
ABID starts with setting the vision and strategic objectives. Then, the development of the
strategic targets and development strategies take place. The strategic and action plans are
also implemented to serve the ABID (Department of Public Works and Town & Country
Planning (DPT), 2022). The infrastructure project development plays a critical role in the
development of economy, society, and environment at local, regional, and national levels
and requires a body of knowledge to systematically manage various aspects of the pro-
ject success (RDPB, 2022; Project Management Institute (PMI), 2021; Zeng et al., 2015).
The development of area-based infrastructure projects is essential to sustainable develop-
ment (Bevan & Yung, 2015; Doloi, 2012; Evans, 2009; Lazar & Chithra, 2021; Lim &
Loosemore, 2017; Vries & Peterson, 2009; Xia et al., 2018).

Area-based infrastructure projects implement to response the community sustainable
development. The projects must integrate a great deal of knowledge and be executed step
by step from the planning, design, implementation, inspection, monitoring, and evaluation
stages (RIDF, 2022; RDPB, 2022; PMI, 2021). It is important for area-based infrastructure
project development to comply with community development plans. The participation of
the community is necessary because the development pattern is often involved in multiple
dimensions, including economy, society, culture, natural resources, environment, technol-
ogy, people, geosocial, business operations, good governance, morality, networking, and
global changes (Aksorn & Charoenngam, 2015, 2016; Meadowcroft et al., 2005).

AIBD involves various aspects in area conditions: road, transportation system,
electrical system, irrigation system, public property, export and import market, water-
shed development, and warehouse. The infrastructure also includes the physical sup-
port of flood protection and drainage, schools, hospitals, education, energy, commu-
nications, processed agriculture, and local industries and handicrafts (Leungbootnak
& Charoenngam, 2007). Infrastructure project management has the objective of plan-
ning, organising, monitoring, controlling, and reporting all issues of the projects and
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motivating all stakeholders to reach the goals of the development. The management of a
project is a structured process of regulation based on the method of plan, do, check, and
act (PDCA) model. The PDCA method is one of the effective tools to manage the pro-
ject (PMI, 2021). This method already includes all stages necessary for planning, imple-
menting, controlling, monitoring, and improving the existing work as the quality control
and continuous improvement. This study integrated PDCA process as management tool
to achieve successful and effective sustainability of AIPE.

Aksorn and Charoenngam (2015) studied local development project sustainabil-
ity. The research combined qualitative and quantitative methods together. The study
explored the impacts of factors that had an influence on area-based infrastructure for
sustainable development (AISD). The results showed six dimensions affecting the
AISD. These concerns policy and plan, natural resources and environment, budget and
finance, knowledge and information, management and administration, and facility and
infrastructure. The study suggested the aspects of management and information to have
highly significant influence on the sustainability of local infrastructure development.

Aksorn and Charoenngam (2016 and 2017) studied the sustainability of community
infrastructure project development. This study aims to explore how sustainability fac-
tors affect community infrastructure development. The results revealed that there are 12
sustainability factors and four stages. The initial stage consists of three factors: response
to local problems and needs, consideration of strengths and weaknesses of the commu-
nity, and leadership competency. The design and development stage concerns two fac-
tors: integration of top-down policy and bottom-up requirements, and budget provision.
The implementation stage involves three factors expertise agency support, infrastruc-
ture system support, and project management tools application. The evaluation stage
includes four factors: area-based research application, integration of economy, society,
environment and culture, centre for information and knowledge for increasing agricul-
tural productivity, and internships training skills and developing expertise in various
fields.

From Aarseth et al. (2017), the study explored the sustainability of project patterns on
the topics of project management and sustainable production. The analysis disclosed in
the project sustainability research and articles. The study identified the strategies to sup-
port sustainability goals both from the viewpoints of the project organisation and the host
organisation. The study defined eight different strategies that are (1) the setting of strategic
and tactical sustainability goals, (2) the development sustainable supplier practices, (3) the
emphasis of sustainability in project design, (4) the inclusion of sustainability-promoting
actors in project organisation, (5) the development of sustainability competencies, (6) the
sustainability-emphasis in project portfolio management, (7) the setting of sustainability
policies, and (8) the influence on sustainability of project practices. The findings were
confirmed by an illustrative empirical case in Norway on the delivery of seawater-based
heating infrastructure. These sustainability strategies can serve as a tool to improved sus-
tainability for project developers, managers, and institutions regulating projects (Aksorn &
Phansri, 2022).

The Royal Initiative Discovery Foundation (RIDF, 2022) has studied an integrated area-
based development model to assess the sustainability according to the royal initiatives cov-
ering three areas, namely fiscal report, wisdom report, and project financing report. These
three areas have been followed up, evaluated, and reported since the beginning of project
development. However, further study on factors affecting the project evaluation and key
indicators of area-based project development should be carried out of. The key indica-
tor for success of evaluating area-based infrastructure project development needed to be
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investigated includes finding a relation between these two variables. The results can be a
guideline for sustainable area-based infrastructure project development.

However, literature on an effective life cycle management process for sustainability of
ABID is scarce (Aksorn & Phansri, 2022). Consequently, this study aims to investigate
the influencing factors and key indicators of AIPE. This also analysed the relation to the
purpose of the sustainability model and developed effective life cycle management tool
of AIPE. This study combined both ‘Sustainable Development Goals’ (SDGs) and ‘Suf-
ficiency Economy Philosophy’ (SEP) (RDPB, 2022; United Nations, 2015). The applica-
tion of the SDGs concept is usually for balancing sustainable development for national and
international levels as global goals. The creativity, technology, knowhow, and financial
resources from all of society are necessary to achieve the SDGs in every context (United
Nations, 2015). Meanwhile, SEP has been implemented to drive sustainable development
in local and regional areas. The concept gives emphasis to the middle path as an overrid-
ing principle for appropriate conduct starting from the level of families to communities
(RDPB, 2022). The PDCA model is also integrated to gain an effectively successful pro-
ject evaluation (PMI, 2021). The challenge for this research is how to integrate three con-
cepts to drive sustainable infrastructure development at local, regional, and national levels.
This study aims to integrate three concepts that can fulfil the sustainability of infrastructure
project management at local, regional, and national levels. Consequently, the reviews also
combined infrastructure sustainability management in terms of social, economy, socio-eco-
nomic, geosocial, cultural, and environmental concerns. These results could be a guide-
line for applying the sustainability of AIPE to achieve efficiency and gain benefits in the
regional and national areas.

2.2 Sustainability project evaluation

Sustainable project evaluation is how project delivery and support processes are planned,
monitored, and controlled, with consideration of the economic, environmental, and social
aspects of the life cycle of the project’s resources, processes, deliverables, and effects,
meant for realising benefits for stakeholders and performed in a fair, transparent, and ethi-
cal way with participation from stakeholders (Silvius & Schipper, 2014). Achieving sus-
tainability is becoming progressively more essential for determining the overall accom-
plishment of infrastructure projects (Yuan, 2017).

Evaluation refers to the follow-up or the systematic process of collecting and analysing
data to determine the performance, worth, value, or the product of that process (Ameri-
can Evaluation Association, 2014; PMI, 2021). The evaluation of the project performance
could set standards of high-performance projects and detect any inefficiencies for future
improvement (Cao & Hoffman, 2011; Farris et al., 2006). Previous studies on evaluating
project performance employed various methods which are based on various sets of factors
and criteria for evaluation that have an impact on the project performance (PMI, 2021).
The evaluation tools depend on related conditions such as actors, money, and time avail-
able. For example, the evaluation of relative performance efficiency of the finished pro-
jects, data envelopment analysis (DEA) has been an effective tool that incorporates multi-
ple input and output variables that influence the performance of projects (Xu & Yeh, 2014;
Cao & Hoffman, 2011; Eilat et al., 2006; Farris et al., 2006; Vitner et al., 2006).

Project evaluation also functions in accordance with the goal setting, implementation
deciding, problems solving, changing or resolving to make a project valuable. Project
evaluation is an assessment that the project is conducted in accordance with the intended
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objectives, within the specified resources and timeframe. Project evaluation also con-
siders the consistency and achievement of the objectives, efficiency, effectiveness, and
impact (PMI, 2021). In addition, project evaluation is an evaluation that encompasses
both process and impact evaluations. It includes the important factor, implementation of
the plan, and the project-caused changes or expansion in accordance with the objectives
(Rossi et al., 2004).

He et al. (2019) evaluated and analysed the relationships between megaproject social
responsibility, innovation, and project performance in megaproject. The research meth-
odology applied the procedure of development of questionnaire survey, sample selec-
tion, data collection, and data analysis. The authors’ results demonstrated that social
responsibility of megaproject has a significant and positive effect on performance of
projects, and this relationship is partly facilitated by innovation. The findings could con-
tribute to the other studies having found inconsistent outcomes on the direct and indirect
effects of social responsibility and performance of organisations/projects. Megaproject
managers can enhance sustainability and project performance by emphasising innova-
tion and social responsibility.

Kaku et al. (2023) evaluated the relationship between satisfaction and participation
of stakeholders in the process of environmental impact assessment (EIA) through pub-
lic—private and infrastructure projects. The data collection employed interviews with
stakeholders, questionnaires, reports, and consultations. The authors show that most
stakeholders (55%) did not get involved in the EIA decision-making process. The local
communities and NGOs had a little influence despite their great interest in the EIA pro-
cess, which justified their inadequate public participation in the stages concerning EIA.
The satisfaction of stakeholders can grow by the influence of adequate information and
involvement in the EIA. The study recommended getting the stakeholders involved from
the earliest stages of the EIA process and providing information and knowledge regard-
ing relating to the project development. Also, the stability of the environment is an inev-
itable requirement of sustainable development, and previous studies have confirmed that
economy and technological innovation have a positive enabling effect on the environ-
ment (Liu et al., 2023).

The area-based economy is a proposition that can contribute to social change and a path
towards sustainability (Nogueira et al., 2023). Considering problems regarding the environ-
ment in relation to the economy and society, the sustainable infrastructure has been devel-
oped from assessment frameworks to ensure balanced environmental, social, and economic
consequences of infrastructure projects. Infrastructure has long functioning periods, mul-
tifaceted supply chains, and important impacts on communities (Chan et al., 2022). Eco-
nomic development, technological innovation, and environmental mechanism are the main
driving forces for the area-based development (Liu et al., 2023).

The empirical previous studies related to project and infrastructure management have
explored sustainability factors and evaluated different aspects that are environmental
(Ali & Khalilzadeh, 2023; Garg et al., 2023; Kaku et al., 2023), economic (Stanitsas &
Kirytopoulos, 2023), and social (Baba et al., 2021; Maddaloni & Sabini, 2022).

From the reviews, what are influencing management factors and key indicators for
evaluating the sustainability of ABID has yet to be explored and so does how to effec-
tively apply the management tool throughout the life cycle process to manage the area-
based infrastructure projects. To sum up, this study has the objectives to:

(1) Analyse the influencing factors and key indicators of AIPE.
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Recommend the management guideline for evaluating ABID.

Figure 1 shows the conceptual framework. The total 89 items include both independent

and dependent variables as shown in Table 1.

3 Research methodology

A step-by-step procedure was set up to accomplish the objectives, which was employed

for

selecting a set of influencing factors and key indicators for AIPE. The methodological

details of the research can be summarised as follows.

ey

2

At the beginning, from literature review, project documents and the first discussion
of a selected case study, the 89 influencing factors, and key indicators of AIPE were
identified. These combined both theoretical and practical in terms of preliminary fac-
tors (see Table 1).

Then, five well-qualified cooperative experts, who (1) work as project managers or
developers, (2) have at least 15 years of experience in area-based infrastructure pro-
ject, (3) were willing to participate in carrying out research, took part in determining
the content validity of influencing factors and indicators. Some identifying required
items with needed amendments, which had been scrutinised, were excluded, others
revised—to receive maintenance or improvement. From this step, the seven factors
were removed. The experts provided their opinions on only 82 selected influencing
factors and keys indicator (see Table 1). They also recommended adjusting some indi-
cators that had already been revised in Table 1.

public support (BPPS) administration and

Budget provision and Organization
management tool (OAMT)

~N

Implementation plan
and good governance
(IPGG)

Ve

Action plan and
stakeholder cooperation
(APSC)

Research development
and knowledge

Fig.

management (RDKM) |l Environment conservation |
i and geosocial integration | Area participation and
i (ECGI) H leader competency
N - (APLC)

1 Research conceptual framework
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(3) Next, a five-point Likert scale-based draft questionnaire was developed with categories
ranging from 1 =strongly disagree, 2 =disagree, 3 =neutral, 4 =agree, and 5 = strongly
agree. The draft questionnaire comprised of three parts: relevant background informa-
tion of interviewees (including age, gender, position, education, and professional expe-
rience), questions on significant factors affecting of AIPE in practice, and comments
and suggestions on questionnaire content.

(4) After that, the improved questionnaires were revised from draft questionnaire based
on comments from the experts who work as project developers, project managers,
practitioners, and researchers in area-based conditions.

(5) Then, to determine the reliability of improved questionnaire, the experimental projects
of area-based Royal Development Project (RDP), founded by His Late Majesty King
Bhumibol Adulyadej of Thailand to support area-based activities and careers of local
people, in Udon Thani and Kalasin Provinces, Thailand, were chosen due to their suc-
cess (RDPB, 2022). The data were gathered from the areas and the project managers,
developers, researchers, and practitioners confirmed the practical use.

(6) Next, the revised questionnaires were delivered to target populations nationwide. Also,
the online questionnaire was sent and distributed to relevant stakeholders including
project developers, project managers, practitioners, researchers, and on-site project
staff, who serve the Local Administrative Organisations (LAOs) across Thailand.

(7) Finally, the data analysis of the items in the completed questionnaire was conducted
to guarantee that items were meeting satisfaction regarding their reliability, validity,
efficiency, and interpreted the results descriptively.

4 Data collection

Most infrastructure projects with high significant impacts on area-based development in
Thailand involve transportation system, water resource, and other related issues (RIDF,
2022; RDPB, 2022; Aksorn & Charoenngam, 2016, 2015). The local government agencies
have a duty to develop public infrastructure projects in their respective local area. There are
7,850 Local Administrative Organisations (LAOs) taking full responsibility for area-based
infrastructure project development—Subdistrict Administrative Organisations (SAO), Pro-
vincial Administrative Organisations (PAO), Subdistrict Municipalities (SM), City Munici-
palities (CM), and Town Municipalities (TM). All these organisations are worth coping
very well with studying all target population for the expected outcome (Department of
Local Administration, 2022).

A total of 3,000 hard copies of questionnaires were distributed to target respondents:
policy makers, project developers, project managers, specialists, inspectors, researchers,
and technicians. Also, the online questionnaire was posted to all target respondents who
work at the Local Administrative Organisations (LAOs). For this research, approximately
73,110 respondents from 7850 LAOs have been working directly with related local infra-
structure projects for many decades. Therefore, those became the best representatives suit-
ably put in the right place of the procedure.
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5 Data analysis and results

The 590 returned of complete questionnaire were used for the analysis of data by using
the version-28 SPSS. To ensure this analysis would give valid results, it follows five
main steps (Comrey & Lee, 1992):

(1) The identification of the variables

(2) The computation of a correlation matrix for the variables

(3) The extraction of the unrotated factors to see whether the chosen model fits the data
(4) The rotation of the factors to make them more interpretable

(5) The interpretation and labelling of the rotated factors

(6) The development of the regression model and relationship.

The analysis found that 62.25% of all respondents are from Subdistrict Adminis-
trative Organisations (SAOs), 76.78% are technicians, 61.20% graduated a bachelor’s
degree, 51.53% are male, the average years of working experience are 13.03, and the
average years of age are 42.21. All the details are presented in Table 2.

Table 2 Profile of the

respondents (= 590) Respondents’ profile Number Percentage

Organisations

Subdistrict administrative organisation 424 65.74
Provincial administrative organisation 9 1.40
Subdistrict municipality 172 26.67
City municipality 36 5.58
Town municipality 3 0.47
Positions

Policy maker 31 4.81
Manager 45 6.98
Specialist 7 1.09
Inspector 30 4.65
Researcher 40 6.20
Technician 492 76.28
Educations

Undergraduate 96 14.88
Bachelor 404 62.64
Master 141 21.86
Doctoral 4 0.62
Sex

Male 304 51.53
Female 286 48.47
Work’s experience (years) mean= 13.03 std=9.337
Age (years) mean= 42.21 std=9.528
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Table 3 KMO measure and Bartlett’s test

Kaiser—Meyer—Olkin measure of sampling adequacy 0.985

Bartlett’s test of sphericity Approx. Chi-square 52700.742
Df 3321
Sig 0.000

Table 4 Partial correlation matrix

Item  X40 X41 X42 X43 X44 X45 X46 X47 X48 X49 X50

X40  1.000  .559 .631 .380 .603 518 .611 574 599 612 542
X41 559 1.000  .720 258 .628 525 571 460 117 .660 468
X42 631 720 1.000  .310 731 .639 720 .608 .694 .654 618
X43 380 258 310 1.000  .301 476 368 457 .348 288 359
X44 603 .628 731 .301 1.000  .608 .675 .590 671 .640 .570
X45 518 525 .639 476 .608 1.000  .711 .692 .626 .580 531
X46 611 577 720 .368 675 711 1.000  .675 672 .655 572
X47 574 460 .608 457 .590 .692 .675 1.000  .622 .547 .587
X48 599 117 .694 348 671 .626 .672 .622 1.000 .772 .602
X49 612 .660 .654 .288 .640 .580 .655 547 172 1.000  .655
X50 542 468 .618 .359 .570 531 572 587 .602 .655 1.000

Correlation is significant at the 0.01 level (2-tailed)

The bold was shown the correlations value that less than 0.30, that is variable X43 need to be removed

5.1 Validity and reliability test

This study applied both Bartlett’s test of sphericity and the Kaiser—Meyer—Olkin
(KMO). The latter was used to evaluate sampling adequacy and measure if the partial
correlations among variables are 0.985 larger than 0.70. The former was for checking if
the correlation matrix is an identity matrix, indicating that the significant level of 0.000
less than 0.05 is acceptable as shown in Table 3 (Pett et al., 2003). Also, the calculation
of the Cronbach’s alpha in Table 5 took place to assess how dependable the question-
naire is. Such results above 0.70 indicate the reliability of the questionnaire (Nunnally
& Berstein, 1994).

The multicollinearity testing and correlation matrix were analysed as shown in
Table 4. According to Pett et al. (2003), the correlation matrix is closely examined for
item consistency and to confirm which item is too highly (r>0.80) or not sufficiently
correlated (r<0.30). The highly correlated items caused problems with multicollinear-
ity—one or more of them might be abandoned. If any were not correlated enough, there
would not be much share common variance, which would make it not sufficiently quali-
fied for further study. According to Nunnally and Berstein (1994), the standard in sta-
tistic of p value was set to less than 0.05, which means the confidence level of 95% is
used. From the calculation, correlations were found higher than 0.30 and less than 0.80,
which were so sufficient that multicollinearity did not occur. The only X43 variable has
correlation of less than 0.3 that needs to be removed.
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5.2 Exploratory factor analysis (EFA)

The calculation of the exploratory factor analysis (EFA) with varimax rotation was
shown in Table 5 to determine the underlying factor structure and set causing variables
of influencing factors adopted in the AIPE. From result, they were classified into six
group factors: (1) implementation plan and resource availability, (IPRA) (2) action plan
and stakeholder cooperation (APSC), (3) budget provision and public support (BPPS),
(4) organisation administration and management tool (OAMT), (5) area participation
and leader competency (APLC), and (6) research development and knowledge man-
agement (RDKM). The total calculation of cumulative variance can be explained in
74.00%.

After that, careful consideration to analyse the influencing factors of AIPE by modi-
fied PDCA (Plan-Do-Check-Act) model was established. This was to explore the rela-
tion of variables by applying regression analysis. There are four processes in the PDCA
model: (1) ‘Plan’ process consisting of two factors that are ‘implementation plan and
good governance’ (IPGG) and ‘action plan and stakeholder cooperation’ (APSC), (2)
‘Do’ process involving ‘budget provision and public support’ (BPPS) and ‘organisation
administration and management tool” (OAMT) factors, (3) ‘Check’ process containing
‘area participation and leader competency’ (APLC) factor, and (4) ‘Act’ process includ-
ing ‘research development and knowledge management’ (RDKM) factor.

5.3 Effect of influencing factors on AIPE

From the analysis, the results show that some > 0. Also, because the p value is so
small (less than 0.001), it can be concluded that influencing factors have a direct influ-
ence on AIPE. Figure 2 could be evidence to support the significance and influence
factors on AIPE. The finding shows that the AIPE is influenced by the four PDCA
processes: (1) ‘Plan’ process which consisted of two factors that are IPGG and APSC,
p=0.779, t=11.499, and p <0.01, (2) ‘Do’ process which involves BPPS and OAMT,
p=-0.111, t=-2.060, and p<0.05, 3) ‘Check’ process which contains of APLC,
p=-0.094, t=-2.198, and p<0.05, and 4) ‘Act’ process which includes RDKM,
$=0.396, 1=9.340, and p<0.01. These four modes collectively explain the AIPE
(R*=0.740, F=415.882, and p <0.05). From the results, only two processes that are
‘Plan and Act’ have the positive effect and the ‘Plan’ process has the largest effect of
influencing factors of AIPE. The result also showed that there are remarkably high cor-
relations between ‘Plan’ and ‘Do’, and ‘Check’ and ‘Act’ as shown in Table 6 and Fig. 2.

6 Findings and discussion

The study was conducted to identify the life cycle management factors and explore key
indicators applying PDCA process to guideline for evaluating the area-based infrastruc-
ture project. These categories built with the questionnaire and stats were used for struc-
ture findings. The findings are detailed below.
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Plan

< Implementation plan and
good governance (IPGG)

Action plan and stakeholder
cooperation (APSC)

Do

Budget provision and public
> support (BPPS)
Project Evaluation

Organization administration

and management tool (OAMT) Environment conservation

and geosocial integration
(ECGI)

Check R’= 0.740

F=415.882

Area participation and leader
competency (APLC)

Act

Research development and
knowledge management
(RDKM)

Fig.2 The relationship of keys indicator and AIPE

6.1 Plan process

This process consists of two factors.

6.1.1 Implementation plan and good governance (IPGG)

This factor concerning ‘implementation plan and good governance’ gets 29 items. Among
this group, ‘the project responds to local problems and needs’ receives the highest loading
factor (LF) 0.729. The others significant cope with the quality guarantee plan, the safety of
area, transparency of project bidding, integration between central policy and community
needs, and good governance. From empirical research, the area-based project development
must respond to the area-based problems and local people needs (Aksorn & Charoenngam,
2015; Brillo & Simondac-Peria, 2021). Moreover, there is considerable influence among
‘good corporate governance on the planning function’, ‘coordination function’, ‘organisa-
tional culture’, ‘firm performance’, and ‘firm sustainability’ (Wendry et al., 2023). Also,
the confidence or trust in one another of project managers and participants could exhibit
the benefits of a healthy relationship (Jabareen & Carmon, 2010). Trust network among
project participants has more influence on project success than trust between the contractor
and project owner (Li et al., 2020). The trusting relationship could realise and ensure the
sustainability development (RIDF, 2022). From previous evident research, the many plans
could effectively manage the successful infrastructure project (PMI, 2021). For example,
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the quality control plan could drive reliability, safety, availability, and costs (Baron, et al.,
2023). The life cycle management plan is applied in the design, prediction, assessment,
and optimal management of life cycle performance, reliability, safety, and risk of civil
structures and infrastructure (Chen et al., 2022). In addition, project life cycle analysis and
risk informed are decision tools to advance management of public investments in perfor-
mance assurance and risk mitigation of infrastructure projects (Ellingwood & Lee, 2016).
All effective plans, appropriate policies, and suitable strategies are employed to solve the
unsustainable figures (Park & Kwon, 2011). The projects sustainability fulfils the good
governance and social responsibility in terms of ethics and economy (Bevan & Yung,
2015; Lim & Loosemore, 2017).

6.1.2 Action plan and stakeholder cooperation (APSC)

This factor, namely ‘action plan and stakeholder cooperation’, comprises nine items. For
this group, the ‘there are requirements and master plans for project implementation’ gets
the highest LF 0.504. The others include clear objectives and purposes, implementation
of the project according to appropriate standards, the project responds to national or area
strategies, and consideration the suitability of the project location. From research evidence,
the policy-based decision model for restoration action planning could support disaster
mitigation of interdependent infrastructure systems under uncertainty (Sun et al., 2021).
The optimal maintenance plan should be executed on infrastructures with long service-
life to ensure the required quality of service, for fear of their deterioration processes (Ter
Berg et al., 2019). In the action plan, the implementation and evaluation stages of area-
based infrastructure projects require knowledge in many fields; for example, economy,
society, environment, culture, and social landscape (Caspeele et al., 2020). Moreover, the
poor cooperation between some stakeholders and lack of the governance arrangement has
become the cause of the lack of smooth communication, emergence of conflict, narrow
conception, and lack of mutual understanding (Woldesenbet & Kebede, 2021). Also, the
cooperation of people in area and geosocial understanding are all important drives that
make spatial development successful and sustainable (Chen et al., 2022). The approaches
of collaboration and networking can support local governments, provide knowledge, keep
resources, and the best practices (Barrutia et al., 2007).

6.2 Do process

This process includes two factors.

6.2.1 Budget provision and public support (BPPS)

This factor relates ‘budget provision and public support’ comprises four items. The ‘sup-
porting funded by the state or central government’ gains the highest LF 0.504. The others
consist of machine support in a project, internship skills training and development of exper-
tise in various fields, and the political condition does not obstruct the project. Although
most of the local administrations’ revenue comes from taxes, loans, properties, and enter-
prises, they still require the financial provision and support from subsidies of the central
government for infrastructure development (RIDF, 2022). The recent research presents the
multi-infrastructure asset management that needs to be addressed for evaluating and man-
aging infrastructure development in an integrated way and obstacles for doing need to be
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identified (Daulat et al., 2022). The analysis of life cycle costing serves as a tool for deci-
sion support for budget of infrastructure structures (Nishijima & Faber, 2009). Life cycle
costing (LCC) approaches can handle uncertainty in the underlying financial variables of
cash flows, rates of interest, timing of cash flows, and duration of LCC analysis (Sun &
Carmichael, 2018). Moreover, the budget allocation aims to optimise how budgets are allo-
cated to maintain the operation of the infrastructure structures (Nishijima & Faber, 2009).
Participation and information from the local representatives in the selection stage leads
to the more effective budget provision and support for project implementation (Eedlen-
bruch et al., 2009). The rework during a construction process due to design changes, errors,
and omission are the main sources of overruns in projects (Love et al., 2014). In addition,
proper project management can render support and budget sufficient in unexpected occur-
rences to achieve sustainable development (Eedlenbruch et al., 2009). The insufficiency in
budget keeps local functions from happening and limits the implementation of programs
and projects (RDPB, 2022).

6.2.2 Organisation administration and management tool (OAMT)

This factor is ‘organisation administration and management tool’ has six items. The ‘per-
son in charge of the project has the knowledge and ability to assess the project’ obtains the
highest LF 0.770. The others involve ‘corporate executives have experience in evaluating
projects’, ‘staffs have the knowledge and ability to assess projects’, ‘the project designer
has knowledge and the ability to evaluate projects’, and ‘project managers understand area-
based problems. From empirical research, an application of a project management tool is
essential in implementation by driving the managers and staff members in the projects to
handle all tasks successfully (Kumar & Markeset, 2006). The tool of management with
holistic perspective integrated also must be inspected on issues regarding socio-economic,
environment, and area-based culture (Nasuchon & Chareles, 2010). Bringing practical
resolution by using management tools to proceed project with success and sustainabil-
ity requires integration of strategic holistic management, planning, and multidisciplinary
knowledge (Carlson & Cohen, 2018). The management and design of infrastructure sys-
tems require making assumptions and decisions about constantly changing aspects of the
project over the project’s lifetime (Silva & Guevara, 2022). Also, the systematic inspection-
based treatment can provide an effective tool for sustainability of management of infra-
structure (Sheils et al., 2010).

6.3 Check process
6.3.1 Area participation and leader competency (APLC)

This factor concerning ‘area participation and leader competency’ consists of six items.
The ‘participation of people in the project area’ carries the highest LF 0.687. The related
items concern ‘people in the area cooperated with the project’, ‘community leaders have
abilities to plan and administrative the project’, ‘community leaders have knowledge and
understanding the area’, and ‘people involved in the project have coordination skills. One
empirical study shows that more public participation has been implemented in public pro-
jects to aid the smooth execution at the micro level and, at the macro level, to foster col-
laborative governance (Xie et al., 2017). The public participation and hearing approach are
increasingly employed to prevent infrastructure project delays caused by public objections
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(Manowong & Ogunlana, 2008). Public participation is an important concern of environ-
mental impact assessment (EIA) because it is crucial in building a sustainable environment
(Ye et al., 2023). Also, the participants in a project, especially an owner and a contractor,
have an important influence in promoting project success (Li et al., 2020). The lack or
loss of collaboration between project partners is seen as a major professional issue in the
execution of a project in the construction sector. However, trust, commitment, and reli-
ability enable collaboration in construction projects (Deep et al., 2021; Faris et al., 2022).
Moreover, there are strong indications of public infrastructure development to suggest that
these project management leader competencies affect the success of project (Rwelamila,
2007). Competency-based performance management is created from the key competencies
underlying superior levels of performance with composure and team leadership being the
most influencing effect (Dainty et al., 2004). However, leadership competency may lead
and motivate that in its diverse guises as good leadership operating through power-sharing
and power-amassing which is acceptable (Liu & Fang, 2006).

6.4 Act process
6.4.1 Research development and knowledge management (RDKM)

This factor relating to ‘research development and knowledge management’ includes 22
items. The ‘research support in the area’ gets the highest LF 0.791. The others concern
‘setting up a centre for training and knowledge in the area’, ‘training to provide knowledge
or develop advanced skills for executives’, ‘employee training on regular tasks’, ‘staff are
trained on the job regularly’, and ‘bringing local wisdom to the project’. The knowledge
management (KM) related to knowledge asset processes and the planning and control of
activities is particularly significant for fulfilling organisational objectives and gaining com-
petitive advantage (Terzieva, 2014). KM in project is developed from the concept ‘to think
better about practice’ to one of ‘supporting people to act better in practice’ that a practice-
based view is presented as being applicable to construction where practitioners compose
action from experience (Boyd, 2013). KM is in fact a critical element of successful pro-
cess integration (Fugate et al., 2009). KM is also promoted as an important and necessary
factor for survival of organisation and maintenance of competitive strength. Transferring
implementation of knowledge management to other projects is crucial for how successfully
a project is implemented and managed (Pereira et al., 2021). Many information sources
could be compliance, unity, and reasonability for defining problems and effect (Barish &
Knoblock, 2008; Boutin et al., 2009). The empirical evidence suggests that the area-based
research development in infrastructure engineering and management has been used for
spotting and estimating the impact of events or procedures on the process of construction
in an area (Leicht et al., 2010). The qualitative research methods of using observational
studies can lead to answers to ‘what’ phenomena arose, especially when the public partici-
pates in a process, and insights into ‘why’ the phenomena happened.

6.5 Key indicators of AIPE
6.5.1 Environment conservation and geosocial integration (ECGI)

This factor ‘environment conservation and geosocial integration’ that concerns key indi-
cators of AIPE consists of five items. The ‘consideration of geosocial in the area’ earns
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the highest LF (0.589). The others involve ‘maintaining a good relationship between pro-
ject participants and the community’, ‘the project integrates economic’, ‘social’, ‘environ-
mental and cultural aspects together’, ‘implementation of the project taking into account
environmental conservation’, and ‘conservation of forests and watershed’. From empirical
research, the impact on environment becomes a vital concern in selecting the appropriate
construction or rehabilitation method for infrastructure projects (Zayed et al., 2011). The
environmental impact protection of infrastructure needs the appropriate plan at the plan-
ning phase to provide what the society needs, including balancing different factors such
as cost and time (Larsen et al., 2022). Also, economic and technological innovation have a
positive enabling effect on the environmentally sustainable development (Liu et al., 2023).
Furthermore, the area-based economy can encourage social transformation and a way to
sustainability. (Nogueira et al., 2023). Previous studies found that the ethical and economic
aspects of social responsibility can be fulfilled with the area-based project sustainability
(Bevan & Yung, 2015; Lim & Loosemore, 2017). However, infrastructure has a central
role in raising people’s standard of living and contributing to economic growth (Chan
et al., 2022).

The decision at the planning phase of infrastructure projects aims to provide the best
way of meeting people’s needs, balancing cost, and managing time and environmental
impact (Larsen et al., 2022). Also, designing resource-efficient projects is an important
approach to minimise the use of raw material and the impact on the environment. How-
ever, the direct maintenance cost is only a small part when compared to the social cost and
environmental impacts (Peng et al., 2022). The sustainability criteria are sharp chiefly on
cutting energy consumption and improving waste recovery. Designing buildings that are
resource-efficient is an important approach to lower use of raw material and mitigate envi-
ronmental impacts (Vares et al., 2020). In addition, the flexibility of project management is
necessary in making decisions when facing different causes of uncertainty and in avoiding
information asymmetry between the parties to improve environmental maintenance deci-
sions (Lozano & Silva, 2019). Geosocial integration also provides the foundation of AIPE
for social and industrial upgrade and transformation (Han et al., 2021). Different regions
have a variety of patterns of development and structures of economy where geosocial inte-
gration organisations are critical to form differential Organisational Geosocial Network
(OGN) structures (Zhao et al., 2022).

In short, the AIPE refers to how project delivery is planned, implemented, monitored,
and controlled, with consideration of the economic, social, and environmental aspects for
focusing benefits for all stakeholders (Silvius & Schipper, 2014). AIPE also considers the
follow-up of systematic process, the achievement and consistency of the objectives, effec-
tiveness, efficiency, and impact to achieve the sustainability ultimate goals (Rossi et al.,
2004). The PDCA process that has been familiarised to administrative organisations could
be applied as a management tool to evaluate projects on sustainability patterns in different
local areas in Thailand (RDPB, 2022). This result showed a positive effect of conducting
the PDCA process to evaluate the sustainability of AIPE.

7 Conclusions

The PDCA can be applied as an effective management tool throughout the life cycle to gain
project success and drive project sustainability (Aksorn & Phansri, 2022; Altaf et al., 2022;
Wang, 2021; Altaf et al., 2022; PMI, 2021). To sum up, the influential factors and key
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indicators of AIPE have been explored and could proceed steadily. The results could fulfil
the objectives of this study which are identified as six groups in PDCA process:

(1) ‘Plan’ process consists of two factors that are ‘implementation plan and good govern-
ance’ (IPGG) with 29 items and ‘action plan and stakeholder cooperation’ (APSC)
with nine items. The critical items for IPGG are the project responds to local problems
and needs, coping with the quality guarantee plan, the safety of area, transparency of
project bidding, integration between central policy and community needs, and good
governance. In addition, the significant items of SPSC are requirements and master
plans for project implementation, clear objectives and purposes, implementation of
the project according to appropriate standards, the project responds to national or area
strategies, and consideration the suitability of the project location.

(2) ‘Do’ process involves ‘budget provision and public support’ (BPPS) with four items
and ‘organisation administration and management tool’ (OAMT) with six items. The
important items of BPPS are financially supported by the state or central government,
machine supports in a project, internship skill training and development of expertise
in various fields, and the political condition that does not obstruct the project. The
major items of OAMT are that persons in charge of the project have the knowledge
and ability to assess the project, corporate executives have experience in evaluating
projects, staffers have the knowledge and ability to assess projects, the project designer
has knowledge and the ability to evaluate projects, and ‘project managers understand
area-based problems.

(3) ‘Check’ process contains ‘area participation and leader competency’ (APLC) with
six items. The critical items for this process are participation of people in the project
area, people in the area cooperating with the project, community leaders having abili-
ties to plan and administrative the project, community leaders having knowledge and
understanding the area, and people involved in the project having coordination skills.

(4) The ‘Act’ process includes ‘research development and knowledge management’
(RDKM) with 22 items. The significant important items for this process are research
support in the area, setting up a centre for training and knowledge in the area, training
in knowledge or advanced skills for executives, employee training on regular tasks, a
staff trained on the job regularly, and bringing local wisdom to the project.

There is an ongoing rise of awareness of their responsibility to ensure sustainability by
executing project development strategies, policies, and action plants among governments
in different countries which will contribute to sustainable development (Aarseth et al.,
2017). The focus of setting sustainability policies strategy is the establishment of laws,
regulations, norms, and guidelines that encourage sustainability of the infrastructure pro-
jects at the national level (Block & Paredis, 2013; Bossink, 2002; Chen & Chambers, 1999;
Meech et al., 2006; Ross et al., 2010). Also, the central policy for infrastructure develop-
ment usually guides the local and regional governments to effectively manage the area-
based infrastructure project (Leungbootnak & Charoenngam, 2007). For this reason, the
objectives of sustainability ABID should set up and put into local administrative strategies
and action plans by following the central government policies (DPT, 2022; Aarseth et al.,
2017). However, the actual implementation of the sustainability guidelines and visions in
practice are the real challenges (Chen & Chambers, 1999; Ross et al., 2010). This study
gives a guideline for the management of area-based infrastructure project sustainability.
The AIPE plays a critical role in the development of society, economy, and environment at
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local, regional, and national levels and requires systematically managerial aspects to gain
project success and drive sustainability (RDPB, 2022; Zeng et al., 2015).

The outcomes of this study provide the sustainability pattern and evaluate the perfor-
mance of area-based infrastructure. The study could contribute to stakeholders of area-
based infrastructure project development such as project developers, managers, adminis-
trators, researchers, and operators. They can develop the effective PDCA process within
certain restrictions and boundaries of a specified area. However, the important limitation of
the study which ought to be recognised is the data collection which were from the limited
boundary, only from Thailand. Based on the limitations of this study, the comparison of
different countries could beneficially contribute to the field of research on sustainability
of AIPE worldwide. Although these indicators have been evaluated and commented, still,
there is no indicator that can fit every situation or infrastructure. This would be important
that even if those indicators have been assessed, every infrastructure should adopt and cus-
tomise the use of these in area-based condition of respective countries.

Acknowledgements This research was funded by department of Civil Engineering, faculty of Engineering,
Khon Kaen University in 2023.

Data availability All data generated or analysed during this study are included in this published article.

Declarations

Conflict of interest All authors have no conflicts of interest.

References

Aarseth, W., Ahola, T., Aaltonen, K., @kland, A., & Andersen, B. (2017). Project sustainability strategies: A
systematic literature review. International Journal of Project Management, 35(6), 1071-1083. https://
doi.org/10.1016/j.ijproman.2016.11.006

African Development Bank (AfDB). (2019). Zimbabwe Infrastructure Report 2019. African Development
Bank Group. https://www.afdb.org

Aksorn, P., & Charoenngam, C. (2015). Sustainability factors affecting local infrastructure project: The case
of water resource, water supply, and local market projects in Thai communities. Facilities, 33(1/2),
119-143. https://doi.org/10.1108/F-01-2013-0005

Aksorn, P., & Charoenngam, C. (2016). Factors influencing life cycle management for community infra-
structure development. International Journal of Project Organisation and Management, 8(1), 63-86.
https://doi.org/10.1504/1JPOM.2016.075782

Aksorn, P., & Charoenngam, C. (2017). Chapter 7 Key measurements for local infrastructure sustainability:
Case study of communities in Thailand. In T. F. Reilly (Ed.), The governance of local communities:
Global perspectives and challenge (pp. 165-181). Nova Science Publishers.

Aksorn, P, & Phansri, B. (2022). The influencing factors of area-based infrastructure project sustain-
ability in Thailand. Environment, Development and Sustainability. https://doi.org/10.1007/
$10668-022-02644-5

Ali, B. S., & Khalilzadeh, M. (2023). Towards sustainable project scheduling with reducing environmen-
tal pollution of projects: Fuzzy multi-objective programming approach to a case study of East-
ern Iran. Environment, Development and Sustainability, 25, 7737-7767. https://doi.org/10.1007/
$10668-022-02370-y

Ali, M. S, et al. (2016). A sustainability assessment framework for bridges—a case study: Victoria and
Champlain bridges, Montreal. Structure and Infrastructure Engineering, 12(11), 1381-1394. https://
doi.org/10.1080/15732479.2015.1120754

Altaf, M., Alaloul, W. S., Musarat, M. A., et al. (2022). Life cycle cost analysis (LCCA) of construction
projects: Sustainability perspective. Environment, Development and Sustainability. https://doi.org/10.
1007/s10668-022-02579-x

American Evaluation Association. (2014). What is evaluation? https://www.eval.org/p/bl/et/blogaid=4.

@ Springer


https://doi.org/10.1016/j.ijproman.2016.11.006
https://doi.org/10.1016/j.ijproman.2016.11.006
https://www.afdb.org
https://doi.org/10.1108/F-01-2013-0005
https://doi.org/10.1504/IJPOM.2016.075782
https://doi.org/10.1007/s10668-022-02644-5
https://doi.org/10.1007/s10668-022-02644-5
https://doi.org/10.1007/s10668-022-02370-y
https://doi.org/10.1007/s10668-022-02370-y
https://doi.org/10.1080/15732479.2015.1120754
https://doi.org/10.1080/15732479.2015.1120754
https://doi.org/10.1007/s10668-022-02579-x
https://doi.org/10.1007/s10668-022-02579-x
https://www.eval.org/p/bl/et/blogaid=4

The influencing factors developing PDCA model to achieve...

Ansar, A., Flyvbjerg, B., Budzier, A., & Lunn, D. (2016). Does infrastructure investment lead to eco-
nomic growth or economic fragility? Evidence from China. Oxford Review of Economic Policy,
32(3), 360-390. https://doi.org/10.1093/oxrep/grw022

Azizi, S., et al. (2020). Application of internet of things in academic buildings for space use efficiency
using occupancy and booking data. Building and Environment, 186, 1-13. https://doi.org/10.
1016/j.buildenv.2020.107355

Baba, S., Mohammad, S., & Young, C. (2021). Managing project sustainability in the extractive indus-
tries: Towards a reciprocity framework for community engagement. International Journal of Pro-
Jject Management, 39(8), 887-901. https://doi.org/10.1016/j.ijproman.2021.09.002

Bakker, J., et al. (2018). Life-cycle of engineering systems: Emphasis on sustainable civil infrastruc-
ture. Structure and Infrastructure Engineering, 14(7), 831-832. https://doi.org/10.1080/15732479.
2018.1439974

Banihashemi, S., et al. (2017). Critical success factors (CSFs) for integration of sustainability into con-
struction project management practices in developing countries. International Journal of Project
Management, 35(6), 1103-1119. https://doi.org/10.1016/j.ijproman.2017.01.014

Barish, G., & Knoblock, C. A. (2008). Speculative plan execution for information gathering. Artificial
Intelligence, 172, 413-453. https://doi.org/10.1016/j.artint.2007.08.002

Baron, E. A, et al. (2023). Application of quality control plan to existing bridges. Structure and Infra-
structure Engineering, 19(7), 990-1006. https://doi.org/10.1080/15732479.2021.1994618

Barrutia, J. M., et al. (2007). Networking for local agenda 21 implementation: Learning from experi-
ences with Udaltalde and Udalsarea in the Basque autonomous community. Geoforum, 38, 33—48.
https://doi.org/10.1016/j.geoforum.2006.05.004

Barthorpe, S. (2010). Implementing corporate social responsibility in the UK construction industry.
Property Management, 28(1), 4—17. https://doi.org/10.1108/02637471011017145

Berges-Alvarez, 1., et al. (2022). Environmental and economic criteria in early phases of building design
through Building Information modeling: A workflow exploration in developing countries. Build-
ing and Environment, 226, 1-13. https://doi.org/10.1016/j.buildenv.2022.109718

Bevan, E. A. M., & Yung, P. (2015). Implementation of corporate social responsibility in Australian
construction SMEs. Engineering Construction & Architectural Management, 22(3), 295-311.
https://doi.org/10.1108/ECAM-05-2014-0071

Block, T., & Paredis, E. (2013). Urban development projects catalyst for sustainable transformations:
The need for entrepreneurial political leadership. Journal of Cleaner Production, 50, 181-188.
https://doi.org/10.1016/j.jclepro.2012.11.021

Bossink, B. A. G. (2002). A Dutch public-private strategy for innovation in sustainable construction.
Construction Management Economy, 20(7), 633. https://doi.org/10.1080/01446190210163534

Boutin, S., et al. (2009). A new to forest biodiversity monitoring in Canada. Forest Ecology and Man-
agement, 2585, S168-S175. https://doi.org/10.1016/j.foreco.2009.08.024

Boyd, D. (2013). Using events to connect thinking and doing in knowledge management. Construction
Management and Economics, 31(11), 1144-1159. https://doi.org/10.1080/01446193.2013.866260

Brent, A. C., & Labuschagne, C. (2007). An appraisal of social aspects in project and technology life
cycle management in the process industry. Management of Environmental Quality: An Interna-
tional Journal, 18(4), 413-426. https://doi.org/10.1108/14777830710753811

Brillo, B. B. C., & Simondac-Peria, A. C. (2021). Sustainability of a local government-instituted
ecotourismdevelopment: Tayak adventure, nature and wildlife park in Rizal, Laguna, Philip-
pines. Environment, Development and Sustainability, 23, 16145-16162. https://doi.org/10.1007/
$10668-021-01336-w

Brooks, T., et al. (2021). Regulatory decoupling and the effectiveness of the ISO 9001 quality manage-
ment system in the construction sector in the UK—a case study analysis. Construction Management
and Economics, 39(12), 988-1005. https://doi.org/10.1080/01446193.2021.1983186

Busscher, T., et al. (2015). In search of sustainable road infrastructure planning reference build on his-
torical policy shifts? Transport Policy, 42, 42-51. https://doi.org/10.1016/j.tranpol.2015.04.007

Cao, Q., & Hoffman, J. J. (2011). A case study approach for developing a project performance evaluation
system. International Journal of Project Management, 29, 155-164. https://doi.org/10.1016/].ijpro
man.2010.02.010

Campo, P. C,, et al. (2009). Exploring management strategies for community-base forests using multi-
agent systems: A case study in Palawan, Philippines. Journal of Environment Management, 90,
3607-3615. https://doi.org/10.1016/j.jenvman.2009.06.016

Carlson, T., & Cohen, A. (2018). Linking community-based monitoring to water policy: Perceptions of
citizen scientists. Journal of Environment Management, 219, 168—177. https://doi.org/10.1016/].

jenvman.2018.04.077

@ Springer


https://doi.org/10.1093/oxrep/grw022
https://doi.org/10.1016/j.buildenv.2020.107355
https://doi.org/10.1016/j.buildenv.2020.107355
https://doi.org/10.1016/j.ijproman.2021.09.002
https://doi.org/10.1080/15732479.2018.1439974
https://doi.org/10.1080/15732479.2018.1439974
https://doi.org/10.1016/j.ijproman.2017.01.014
https://doi.org/10.1016/j.artint.2007.08.002
https://doi.org/10.1080/15732479.2021.1994618
https://doi.org/10.1016/j.geoforum.2006.05.004
https://doi.org/10.1108/02637471011017145
https://doi.org/10.1016/j.buildenv.2022.109718
https://doi.org/10.1108/ECAM-05-2014-0071
https://doi.org/10.1016/j.jclepro.2012.11.021
https://doi.org/10.1080/01446190210163534
https://doi.org/10.1016/j.foreco.2009.08.024
https://doi.org/10.1080/01446193.2013.866260
https://doi.org/10.1108/14777830710753811
https://doi.org/10.1007/s10668-021-01336-w
https://doi.org/10.1007/s10668-021-01336-w
https://doi.org/10.1080/01446193.2021.1983186
https://doi.org/10.1016/j.tranpol.2015.04.007
https://doi.org/10.1016/j.ijproman.2010.02.010
https://doi.org/10.1016/j.ijproman.2010.02.010
https://doi.org/10.1016/j.jenvman.2009.06.016
https://doi.org/10.1016/j.jenvman.2018.04.077
https://doi.org/10.1016/j.jenvman.2018.04.077

P. Aksorn et al.

Caspeele, R., Frangopol, D. M., & Tsompanakis, Y. (2020). Life-cycle, risk, resilience and sustainability
of civil infrastructure. Structure and Infrastructure Engineering, 16(4), 517-519. https://doi.org/10.
1080/15732479.2020.1723272

Chan, A. P. C., & Chan, A. P. L. (2004). Key performance indicators for measuring construction success.
Benchmarking: An International, 11(2), 203-221. https://doi.org/10.1108/14635770410532624

Chan, M., et al. (2022). Developing an innovative assessment framework for sustainable infrastructure
development. Journal of Cleaner Production, 368, 133185. https://doi.org/10.1016/j.jclepro.2022.
133185

Chen, A., et al. (2022). Life-cycle, reliability and sustainability of civil infrastructure. Structure and Infra-
structure Engineering, 18(7), 893-894. https://doi.org/10.1080/15732479.2022.2047075

Chen, J. J., & Chambers, D. (1999). Sustainability and the impact of Chinese policy initiatives upon con-
struction. Construction Management Econonty, 17(5), 679-687. https://doi.org/10.1080/0144619993
71286

Chester, M. V., & Allenby, B. (2021). Toward adaptive infrastructure: The fifth discipline. Sustainable and
Resilient Infrastructure, 6(5), 334-338. https://doi.org/10.1080/23789689.2020.1762045

Cidik, M. S., & Phillips, S. (2021). Buildings as complex systems: The impact of organisational culture on
building safety. Construction Management and Economics, 39(12), 972-987. https://doi.org/10.1080/
01446193.2021.1966816

Coller, G., Schiavon, M., & Ragazzi, M. (2021). Environmental and economic sustainability in public
contexts: The impact of hand-drying options on waste management, carbon emissions and operat-
ing costs. Environment, Development and Sustainability, 23, 11279—-11296. https://doi.org/10.1007/
s10668-020-01109-x

Collins, M. E. (2008). Evaluating child welfare training in public agencies: Status and prospects. Evaluation
and Program Planning, 31, 241-246. https://doi.org/10.1016/j.evalprogplan.2008.04.010

Comrey, A. L., & Lee, H. B. (1992). A first course in factor analysis. Psychology Press. https://doi.org/10.
4324/9781315827506

Dahiya, B., & Das, A. (2019). New urban agenda in Asia-pacific: Governance for sustainable and inclusive
cities. Springer.

Dainty, A. R. J., Cheng, M. 1., & Moore, D. R. (2004). A competency-based performance model for con-
struction project managers. Construction Management and Economics, 22(8), 877-886. https://doi.
org/10.1080/0144619042000202726

Daulat, S., et al. (2022). Challenges of integrated multi-infrastructure asset management: A review of pave-
ment, sewer, and water distribution networks. Structure and Infrastructure Engineering. https://doi.
org/10.1080/15732479.2022.2119480

Deep, S., Gajendran, T., & Jefferies, M. (2021). A systematic review of ‘enablers of collaboration’ among
the participants in construction projects. International Journal of Construction Management, 21(9),
919-931. https://doi.org/10.1080/15623599.2019.1596624

Department of Local Administration. (2022). Organization structure. http://www.dla.go.th.

Dimitriou, H. T., & Field, B. G. (2019). Mega infrastructure projects as agents of change: New perspectives
on ‘the global infrastructure gap.” Journal of Mega Infrastructure & Sustainable Development, 1(2),
116-150. https://doi.org/10.1080/24724718.2020.1786877

Doloi, H. (2012). Assessing stakeholders’ influence on social performance of infrastructure projects. Facili-
ties, 30(11/12), 531-550. https://doi.org/10.1108/02632771211252351

Department of Public Works and Town & Country Planning (DPT). (2022). Process of area-based develop-
ment. https://www.dpt.go.th/en/

Eedlenbruch, K., et al. (2009). Risk-sharing policies in the context of the French flood prevention action
programs. Journal of Environmental Management, 91(12), 363-369. https://doi.org/10.1016/j.jenvm
an.2009.09.002

Eilat, H., et al. (2006). Constructing and evaluating balanced portfolios of R&D projects with interactions-A
DEA based methodology. European Journal of Operational Research, 172, 1018-1039. https://doi.
org/10.1016/j.ejor.2004.12.001

Ellingwood, B. R., & Lee, J. Y. (2016). Life cycle performance goals for civil infrastructure: Intergenera-
tional risk-informed decisions. Structure and Infrastructure Engineering, 12(7), 822-829. https://doi.
org/10.1080/15732479.2015.1064966

Elshaboury, N., & Marzouk, M. (2020). Optimizing construction and demolition waste transportation for
sustainable construction projects. Engineering, Construction and Architectural Management, 28(9),
2411-2425. https://doi.org/10.1108/ECAM-08-2020-0636

Engebg, A., et al. (2022). High-performance building projects: How to build trust in the team. Architec-
tural Engineering and Design Management, 18(6), 774-790. https://doi.org/10.1080/17452007.2020.
1811078

@ Springer


https://doi.org/10.1080/15732479.2020.1723272
https://doi.org/10.1080/15732479.2020.1723272
https://doi.org/10.1108/14635770410532624
https://doi.org/10.1016/j.jclepro.2022.133185
https://doi.org/10.1016/j.jclepro.2022.133185
https://doi.org/10.1080/15732479.2022.2047075
https://doi.org/10.1080/014461999371286
https://doi.org/10.1080/014461999371286
https://doi.org/10.1080/23789689.2020.1762045
https://doi.org/10.1080/01446193.2021.1966816
https://doi.org/10.1080/01446193.2021.1966816
https://doi.org/10.1007/s10668-020-01109-x
https://doi.org/10.1007/s10668-020-01109-x
https://doi.org/10.1016/j.evalprogplan.2008.04.010
https://doi.org/10.4324/9781315827506
https://doi.org/10.4324/9781315827506
https://doi.org/10.1080/0144619042000202726
https://doi.org/10.1080/0144619042000202726
https://doi.org/10.1080/15732479.2022.2119480
https://doi.org/10.1080/15732479.2022.2119480
https://doi.org/10.1080/15623599.2019.1596624
http://www.dla.go.th
https://doi.org/10.1080/24724718.2020.1786877
https://doi.org/10.1108/02632771211252351
https://www.dpt.go.th/en/
https://doi.org/10.1016/j.jenvman.2009.09.002
https://doi.org/10.1016/j.jenvman.2009.09.002
https://doi.org/10.1016/j.ejor.2004.12.001
https://doi.org/10.1016/j.ejor.2004.12.001
https://doi.org/10.1080/15732479.2015.1064966
https://doi.org/10.1080/15732479.2015.1064966
https://doi.org/10.1108/ECAM-08-2020-0636
https://doi.org/10.1080/17452007.2020.1811078
https://doi.org/10.1080/17452007.2020.1811078

The influencing factors developing PDCA model to achieve...

Evans, E. (2009). A framework for development? The growing role of UK local government in interna-
tional development. Habitat International, 33, 141-148. https://doi.org/10.1016/j.habitatint.2008.
10.010

Faris, H., Gaterell, M., & Hutchinson, D. (2022). Investigating underlying factors of collaboration for con-
struction projects in emerging economies using exploratory factor analysis. International Journal of
Construction Management, 22(3), 514-526. https://doi.org/10.1080/15623599.2019.1635758

Farris, J. A., et al. (2006). Evaluating the relative performance of engineering design projects: A case
study using data envelopment analysis. I[EEE Transactions on Engineering Management, 53, 471—
482. https://doi.org/10.1109/TEM.2006.878100

Ferguson, J., et al. (2010). Knowledge management in practice: Pitfalls and potentials for development.
World Development, 38(12), 1797-1810. https://doi.org/10.1016/j.worlddev.2010.05.004

Fleeger, W. E., & Becker, M. L. (2008). Creating and sustaining community capacity for ecosystem-
based management: Is local government the key? Journal of Environmental Management, 88,
1396-1405. https://doi.org/10.1016/j.jenvman.2007.07.018

Flyvbjerg, B., Garbuio, M., & Lovallo, D. (2009). Delusion and deception in large infrastructure pro-
jects: Two models for explaining and preventing executive disaster. California Management
Review, 51(2), 170-194. https://doi.org/10.2307/41166485

Frow, N., Marginson, D., & Ogden, S. (2010). Continuous budgeting: Reconciling budget flexibility
with budgetary control. Accounting Organizations and Society, 35(4), 444-461. https://doi.org/10.
1016/j.20s.2009.10.003

Fugate, B. S., Stank, T. P., & Mentzer, J. T. (2009). Linking improved knowledge management to opera-
tional and organizational performance. Journal of Operations Management, 27, 247-264. https://
doi.org/10.1016/j.jom.2008.09.003

Gardoni, P., & Murphy, C. (2020). Society-based design: Promoting societal well-being by designing
sustainable and resilient infrastructure. Sustainable and Resilient Infrastructure, 5(1-2), 4—19.
https://doi.org/10.1080/23789689.2018.1448667

Garg, C. P, Kashav, V., & Wang, X. (2023). Evaluating sustainability factors of green ports in China
under fuzzy environment. Environment, Development and Sustainability, 25, 7795-7821. https://
doi.org/10.1007/s10668-022-02375-7

George, G., & Prabhu, G. N. (2003). Developmental financial institutions as technology policy instru-
ments: Implications for innovation and entrepreneurship in emerging economies. Research Policy,
32, 89-108. https://doi.org/10.1016/S0048-7333(02)00002-1

Ghomashchi, V. (2012). Building sustainability through collaborative planning. International Journal of
Sustainable Development Planning, 7(1), 14-25. https://doi.org/10.2495/SDP-V7-N1-14-25

Han, Y., et al. (2021). Does industrial upgrading promote eco-efficiency? -A panel space estimation based
on Chinese evidence. Energy Policy, 154(17), 112286. https://doi.org/10.1016/j.enpol.2021.112286

He, Q., et al. (2019). Managing social responsibility for sustainability in megaprojects: An innovation
transitions perspective on success. Journal of Cleaner Production, 241, 118395. https://doi.org/
10.1016/j.jclepro.2019.118395

Hong, Y., et al. (2012). Exploring the applicability of construction partnering in Mainland China: A
qualitative study. Facilities, 30(13), 667-694. https://doi.org/10.1108/02632

Hosny, H. E., Ibrahim, A. H., & Eldars, E. A. (2021). Development of infrastructure projects sustain-
ability assessment model. Environment, Development and Sustainability. https://doi.org/10.1007/
$10668-021-01791-5

Jabareen, Y., & Carmon, N. (2010). Community of trust: A socio-cultural approach for community plan-
ning. Habitat International, 34(4), 446-453. https://doi.org/10.1016/j.habitatint.2009.12.005

Jha, K. N., & Iyer, K. C. (2006). Critical factors affecting quality performance in construction projects.
Total Quality Management and Business Excellence, 17(9), 1155-1170. https://doi.org/10.1080/
14783360600750444

Joseph, C., et al. (2008). Implementation of resource management plans: Identifying keys to success. Jour-
nal of Environment Management, 88, 594—606. https://doi.org/10.1016/j.jenvman.2007.03.028

Kaku, P. M., Zhu, H., & Fangninou, F. F. (2023). Evaluation of the EIA process in Zanzibar: The partici-
pation of stakeholders in public and private projects. Environment, Development and Sustainabil-
ity, 25, 7461-7481. https://doi.org/10.1007/s10668-022-02334-2

Kamara, L., et al. (2008). Strategies for financial sustainability of immunization programs: A review of
the strategies from 50 national immunization program financial sustainability plans. Vaccine, 26,
6171-6726. https://doi.org/10.1016/j.vaccine.2008.10.014

Koch-@rvad, N., et al. (2019). Transforming ecosystems: Facilitating sustainable innovations through
the lineage of exploratory projects. Project Management Journal, 50(5), 602-616. https://doi.org/
10.1177/8756972819870623

@ Springer


https://doi.org/10.1016/j.habitatint.2008.10.010
https://doi.org/10.1016/j.habitatint.2008.10.010
https://doi.org/10.1080/15623599.2019.1635758
https://doi.org/10.1109/TEM.2006.878100
https://doi.org/10.1016/j.worlddev.2010.05.004
https://doi.org/10.1016/j.jenvman.2007.07.018
https://doi.org/10.2307/41166485
https://doi.org/10.1016/j.aos.2009.10.003
https://doi.org/10.1016/j.aos.2009.10.003
https://doi.org/10.1016/j.jom.2008.09.003
https://doi.org/10.1016/j.jom.2008.09.003
https://doi.org/10.1080/23789689.2018.1448667
https://doi.org/10.1007/s10668-022-02375-7
https://doi.org/10.1007/s10668-022-02375-7
https://doi.org/10.1016/S0048-7333(02)00002-1
https://doi.org/10.2495/SDP-V7-N1-14-25
https://doi.org/10.1016/j.enpol.2021.112286
https://doi.org/10.1016/j.jclepro.2019.118395
https://doi.org/10.1016/j.jclepro.2019.118395
https://doi.org/10.1108/02632
https://doi.org/10.1007/s10668-021-01791-5
https://doi.org/10.1007/s10668-021-01791-5
https://doi.org/10.1016/j.habitatint.2009.12.005
https://doi.org/10.1080/14783360600750444
https://doi.org/10.1080/14783360600750444
https://doi.org/10.1016/j.jenvman.2007.03.028
https://doi.org/10.1007/s10668-022-02334-2
https://doi.org/10.1016/j.vaccine.2008.10.014
https://doi.org/10.1177/8756972819870623
https://doi.org/10.1177/8756972819870623

P. Aksorn et al.

Kock, A., & Gemunde, H. G. (2019). Project lineage management and project portfolio success. Project
Management Journal, 50(5), 587-601. https://doi.org/10.1177/8756972819870357

Kokkaew, N., & Rudjanakanoknad, J. (2017). Green assessment of Thailand’s highway infrastructure: A
green growth index approach. KSCE Journal of Civil Engineering, 21(7), 2526-2537. https://doi.org/
10.1007/s12205-017-0923-0

Krajangsri, T., & Pongpeng, J. (2019). Sustainable infrastructure assessment model: An application
to road projects. KSCE Journal of Civil Engineering, 23(3), 973-984. https://doi.org/10.1007/
$12205-019-1007-0

Kumar, R., & Markeset, T. (2006). Implementation and execution of industrial service strategy. Journal of
Quality in Maintenance Engineering, 12(2), 105-117. https://doi.org/10.1108/13552510610667147

Larsen, E. S, et al. (2022). Development of requirements for design and steps for protection of the environ-
ment, illustrated by two major bridge projects in Denmark. Structure and Infrastructure Engineering,
18(10-11), 1398-1409. https://doi.org/10.1080/15732479.2022.2044355

Lazar, N., & Chithra, K. (2021). Role of culture in sustainable development and sustainable built envi-
ronment: A review. Environment, Development and Sustainability. https://doi.org/10.1007/
$10668-021-01691-8

Lee, H., Park, Y., & Choi, H. (2009). Comparative evaluation of performance of R&D programs with heter-
ogeneous objectives: A DEA approach. European Journal of Operational Research, 196(3), 847-855.
https://doi.org/10.1016/j.€jor.2008.06.016

Lei, T. E., & Herder, P. M. (2011). A double analysis of stakeholder interaction in public infrastructure man-
agement. Facilities, 29(13), 563-576. https://doi.org/10.1108/02632771111178409

Leicht, R. M., et al. (2010). Second special collection on research methodologies in construction engineer-
ing and management. Journal of Construction Engineering and Management. https://doi.org/10.1061/
(ASCE)C0.1943-7862.0000080

Leungbootnak, N., & Charoenngam, C. (2007). Local level planning process improvement in infrastructure
development: Case studies in Thai sub-district local government. Asia-Pacific Journal of Science and
Technology, 12(3), 357-367.

Li, J., Jiang, W., & Zuo, J. (2020). The effects of trust network among project participants on project perfor-
mance based on SNA approach: A case study in China. International Journal of Construction Man-
agement, 20(8), 837-847. https://doi.org/10.1080/15623599.2018.1494672

Lim, B. T. H., & Loosemore, M. (2017). How socially responsible is construction business in Australia and
New Zealand? Procedia Engineering, 180, 531-540. https://doi.org/10.1016/j.proeng.2017.04.212

Lin, G., et al. (2010). National innovation policy and performance: Comparing the small island countries of
Taiwan and Ireland. Technology in Society, 32(2), 161-172. https://doi.org/10.1016/j.techsoc.2010.
03.005

Liu, A. M. M., & Fang, Z. (2006). A power-based leadership approach to project management. Construction
Management and Economics, 24(5), 497-507. https://doi.org/10.1080/01446190600567944

Liu, S., Miao, Y., Lu, G., et al. (2023). How digital economy and technological innovation can achieve a vir-
tuous cycle with the ecological environment? Environment, Development and Sustainability. https://
doi.org/10.1007/s10668-023-03644-9

Love, P. E. D, et al. (2014). Overruns in transportation infrastructure projects. Structure and Infrastructure
Engineering, 10(2), 141-159. https://doi.org/10.1080/15732479.2012.715173

Lozano, J. M., & Silva, M. S. (2019). Improving decision-making in maintenance policies and contract
specifications for infrastructure projects. Structure and Infrastructure Engineering, 15(8), 1087-1102.
https://doi.org/10.1080/15732479.2019.1581818

Maddaloni, F. D., & Sabini, L. (2022). Very important, yet very neglected: Where do local communities
stand when examining social sustainability in major construction projects? International Journal of
Project Management, 40(7), 778-797. https://doi.org/10.1016/j.ijproman.2022.08.007

Mahamid, 1. (2014). Contractors’ perception of risk factors affecting cost overrun in building projects in
Palestine. The IES Journal Part a: Civil & Structural Engineering, 7(1), 38-50. https://doi.org/10.
1080/19373260.2013.854180

Mancini, J. A., & Marek, L. I. (2004). Sustaining community-based program for families: Conceptualiza-
tion and measurement. Family Relations, 53(4), 339-347. https://doi.org/10.1111/j.0197-6664.2004.
00040.x

Manowong, E., & Ogunlana, S. O. (2008). Critical factors for successful public hearing in infrastructure
development projects: A case study of the on Nuch waste disposal plant project. International Journal
of Construction Management, 8(1), 37-51. https://doi.org/10.1080/15623599.2008.10773107

Martinsions, M. G., et al. (1996). Technology transfer for sustainable development: Environmentalism and
entrepreneurship in Hong Kong. International Journal of Social Economics, 23(9), 69-96. https://doi.
org/10.1108/03068299610124351

@ Springer


https://doi.org/10.1177/8756972819870357
https://doi.org/10.1007/s12205-017-0923-0
https://doi.org/10.1007/s12205-017-0923-0
https://doi.org/10.1007/s12205-019-1007-0
https://doi.org/10.1007/s12205-019-1007-0
https://doi.org/10.1108/13552510610667147
https://doi.org/10.1080/15732479.2022.2044355
https://doi.org/10.1007/s10668-021-01691-8
https://doi.org/10.1007/s10668-021-01691-8
https://doi.org/10.1016/j.ejor.2008.06.016
https://doi.org/10.1108/02632771111178409
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000080
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000080
https://doi.org/10.1080/15623599.2018.1494672
https://doi.org/10.1016/j.proeng.2017.04.212
https://doi.org/10.1016/j.techsoc.2010.03.005
https://doi.org/10.1016/j.techsoc.2010.03.005
https://doi.org/10.1080/01446190600567944
https://doi.org/10.1007/s10668-023-03644-9
https://doi.org/10.1007/s10668-023-03644-9
https://doi.org/10.1080/15732479.2012.715173
https://doi.org/10.1080/15732479.2019.1581818
https://doi.org/10.1016/j.ijproman.2022.08.007
https://doi.org/10.1080/19373260.2013.854180
https://doi.org/10.1080/19373260.2013.854180
https://doi.org/10.1111/j.0197-6664.2004.00040.x
https://doi.org/10.1111/j.0197-6664.2004.00040.x
https://doi.org/10.1080/15623599.2008.10773107
https://doi.org/10.1108/03068299610124351
https://doi.org/10.1108/03068299610124351

The influencing factors developing PDCA model to achieve...

Meadowcroft, J., et al. (2005). Developing a framework for sustainability governance in the European
union. International Journal of Sustainable Development, 8(1/2), 3—11. https://doi.org/10.1504/
1JSD.2005.007371

Meech, J. A., et al. (2006). Transformation of a derelict mine site into a sustainable community: The Bri-
tannia project. Journal of Cleaner Production, 14(3-4), 349-365. https://doi.org/10.1016/j.jclep
10.2004.08.009

Nasuchon, N., & Chareles, A. (2010). Community involvement in fisheries management: Experiences
in the Gulf of Thailand countries. Marine Policy, 34, 163—169. https://doi.org/10.1016/j.marpol.
2009.06.005

Nguyen, P. H. D., Tran, D. Q., & Bypaneni, S. P. K. (2021). Exploring the impact of project size on
design-bid-build and design-build project delivery performance in highways. Construction Man-
agement and Economics, 39(11), 879-893. https://doi.org/10.1080/01446193.2021.1993289

Nishijima, K., & Faber, M. H. (2009). A budget management approach for societal infrastructure pro-
jects. Structure and Infrastructure Engineering, 5(1), 41-47. https://doi.org/10.1080/1573247070
1322792

Nogueira, C., Marques, J. F., & Pinto, H. (2023). Civil economy as a path towards sustainability: An
empirical investigation. Journal of Cleaner Production, 383, 135486. https://doi.org/10.1016/j.
jelepro.2022.135486

Nunnally, J. C., & Berstein, 1. H. (1994). Psychometric theory. McGraw Hill.

Okakpu, A., et al. (2020). Exploring the environmental influence on BIM adoption for refurbishment
project using structural equation modelling. Architectural Engineering and Design Management,
16(1), 41-57. https://doi.org/10.1080/17452007.2019.1617671

Ouyang, W., et al. (2022). Evaluating the thermal-radiative performance of ENVI-met model for green
infrastructure typologies: Experience from a subtropical climate. Building and Environment, 207,
1-21. https://doi.org/10.1016/j.buildenv.2021.108427

Panenka, A., et al. (2020). Reliability assessment of ageing infrastructures: An interdisciplinary meth-
odology. Structure and Infrastructure Engineering, 16(4), 698-713. https://doi.org/10.1080/15732
479.2019.1662063

Park, H. S., & Kwon, S. (2011). Factor analysis of construction practices for infrastructure pro-
jects in Korea. KSCE Journal of Civil Engineering, 15(3), 439-445. https://doi.org/10.1007/
812205-011-1064-5

Peng, J., et al. (2022). Optimisation of maintenance strategy of deteriorating bridges considering sus-
tainability criteria. Structure and Infrastructure Engineering, 18(3), 395-411. https://doi.org/10.
1080/15732479.2020.1855215

Pereira, L. F., et al. (2021). Knowledge management in projects. International Journal of Knowledge
Management, 17(1), 1-14. https://doi.org/10.4018/1JKM.2021010101

Perez, A. (2009). Fisheries management at the tri-national border between Belize, Guatemala and Hon-
duras. Marine Policy, 33, 195-200. https://doi.org/10.1016/j.marpol.2008.05.012

Peskircioglu, N. (2008). MpM’s productivity improvement project approach in provinces. International
Journal of Productivity and Performance Management, 57(6), 440-448. https://doi.org/10.1108/
17410400810893374

Peterson, P. J., et al. (2010). Indicators as a tool for the evaluation of effective national implementation
of the globally harmonized system of classification and labelling of chemicals (GHS). Journal of
Environmental Management, 91, 1202—1208. https://doi.org/10.1016/j.jenvman.2010.01.008

Pett, M. A., Lackey, N. R., & Sullivan, J. J. (2003). Making sense of factor analysis. SAGE Publications.
https://doi.org/10.4135/9781412984898

Project Management Institute (PMI). (2021). A guide to the project management body of knowledge (7th
ed). Project Management Institute, Newton Square, PA.

Price, S., Pitt, M., & Tucker, M. (2011). Implications of a sustainability policy for facilities management
organisations. Facilities, 29(9), 391-410. https://doi.org/10.1108/02632771111146314

Raymond, C. M., et al. (2010). Integrating local and scientific knowledge for environmental manage-
ment. Journal of Environmental Management, 91, 1766—1777. https://doi.org/10.1016/j.jenvman.
2010.03.023

Razali, M. N., & Juanil, D. M. (2011). A study on knowledge management implementation in property
management companies in Malaysia. Facilities, 29(9/10), 368-390. https://doi.org/10.1108/02632
771111146305

Royal Initiative Discovery Foundation (RIDF) (2021). Objectives and operating principle. Royal Initia-
tive Discovery Foundation (RIDF). https://www.pidthong.org/th/about-working.php.

Royal Initiative Discovery Foundation (RIDF) (2022). Water resource royal development project. Royal
Initiative Discovery Foundation (RIDF). http://www.pidthong.org.

@ Springer


https://doi.org/10.1504/IJSD.2005.007371
https://doi.org/10.1504/IJSD.2005.007371
https://doi.org/10.1016/j.jclepro.2004.08.009
https://doi.org/10.1016/j.jclepro.2004.08.009
https://doi.org/10.1016/j.marpol.2009.06.005
https://doi.org/10.1016/j.marpol.2009.06.005
https://doi.org/10.1080/01446193.2021.1993289
https://doi.org/10.1080/15732470701322792
https://doi.org/10.1080/15732470701322792
https://doi.org/10.1016/j.jclepro.2022.135486
https://doi.org/10.1016/j.jclepro.2022.135486
https://doi.org/10.1080/17452007.2019.1617671
https://doi.org/10.1016/j.buildenv.2021.108427
https://doi.org/10.1080/15732479.2019.1662063
https://doi.org/10.1080/15732479.2019.1662063
https://doi.org/10.1007/s12205-011-1064-5
https://doi.org/10.1007/s12205-011-1064-5
https://doi.org/10.1080/15732479.2020.1855215
https://doi.org/10.1080/15732479.2020.1855215
https://doi.org/10.4018/IJKM.2021010101
https://doi.org/10.1016/j.marpol.2008.05.012
https://doi.org/10.1108/17410400810893374
https://doi.org/10.1108/17410400810893374
https://doi.org/10.1016/j.jenvman.2010.01.008
https://doi.org/10.4135/9781412984898
https://doi.org/10.1108/02632771111146314
https://doi.org/10.1016/j.jenvman.2010.03.023
https://doi.org/10.1016/j.jenvman.2010.03.023
https://doi.org/10.1108/02632771111146305
https://doi.org/10.1108/02632771111146305
https://www.pidthong.org/th/about-working.php
http://www.pidthong.org

P. Aksorn et al.

Ross, N., Bowen, P. A., & Lincoln, D. (2010). Sustainable housing for low-income communities: Les-
sons for South Africa in local and other developing world cases. Construction Management Econ-
omy, 28(5), 433—-449. https://doi.org/10.1080/01446190903450079

Rossi, P. H., et al. (2004). Evaluation a systematic approach (8th ed.). SAGE Publications.

Royal Initiative Discovery Foundation (RIDF) (2020). Huay kai water resource royal development pro-
ject. Royal Initiative Discovery Foundation (RIDF). http://www.pidthong.org

Rwelamila, P. M. D. (2007). Project management competence in public sector infrastructure organisa-
tions. Construction Management and Economics, 25(1), 55-66. https://doi.org/10.1080/01446
190601099210

Sheils, et al. (2010). Development of a two-stage inspection process for the assessment of deteriorating
infrastructure. Reliability Engineering and System Safety, 95, 182—194. https://doi.org/10.1016/j.
ress.2009.09.008

Shen, L., Wu, Y., & Zhang, X. (2011). Key assessment indicators for the sustainability of infrastructure
projects. Journal of Construction Engineering & Management, 137(6), 441-451. https://doi.org/
10.1061/(ASCE)CO0.1943-7862.0000315

Siew, R. Y. J., et al. (2016). A proposed framework for assessing the sustainability of infrastructure.
International Journal of Construction Management, 16(4), 281-298. https://doi.org/10.1080/
15623599.2016.1146115

Silva, S. M., & Guevara, W. C. (2022). Flexibility and adaptability within the context of decision-mak-
ing in infrastructure management. Structure and Infrastructure Engineering, 18(7), 950-966.
https://doi.org/10.1080/15732479.2022.2038642

Silvius, G., & Schipper, R. P. J. (2014). Sustainability in Project Management competencies: Analyzing
the competence gap of project managers. Journal of Human Resource and Sustainability Studies,
2, 40-58. https://doi.org/10.4236/jhrss.2014.22005

Smoke, P. (2019). Improving subnational government development finance in emerging and develop-
ing economics: Toward a strategic approach. ADBI working paper 921. Asian Developing Bank
Institute, Tokyo.

Stanitsas, M., & Kirytopoulos, K. (2023). Investigating the significance of sustainability indicators for
promoting sustainable construction project management. International Journal of Construction
Management, 23(3), 434-448. https://doi.org/10.1080/15623599.2021.1887718

Sun, W, et al. (2020). Resilience metrics and measurement methods for transportation infrastructure:
The state of the art. Sustainable and Resilient Infrastructure, 5(3), 168—199. https://doi.org/10.
1080/23789689.2018.1448663

Sun, W., et al. (2021). Policy-based disaster recovery planning model for interdependent infrastructure
systems under uncertainty. Structure and Infrastructure Engineering, 17(4), 555-578. https://doi.
org/10.1080/15732479.2020.1843504

Sun, Y., & Carmichael, D. G. (2018). Uncertainties related to financial variables within infrastructure
life cycle costing: A literature review. Structure and Infrastructure Engineering, 14(9), 1233—
1243. https://doi.org/10.1080/15732479.2017.1418008

Tao, Y. X., et al. (2020). Modeling and data infrastructure for human-centric design and operation of
sustainable, healthy buildings through a case study. Building and Environment, 170, 1-9. https://
doi.org/10.1016/j.buildenv.2019.106518

Ter Berg, C. J. A., et al. (2019). Expert judgement based maintenance decision support method for struc-
tures with a long service-life. Structure and Infrastructure Engineering, 15(4), 492-503. https://
doi.org/10.1080/15732479.2018.1558270

Terrados, J., et al. (2007). Regional energy planning through SWOT analysis and strategic planning
tools. Impact on renewable development. Renewable and Sustainable Energy Reviews, 11, 1275—
1287. https://doi.org/10.1016/j.rser.2005.08.003

Terzieva, M. (2014). Project knowledge management: How organizations learn from experience. Proce-
dia Technology, 16, 1086—-1095. https://doi.org/10.1016/j.protcy.2014.10.123

The Royal Development Projects Board (RDPB) (2022). Royal development project. Royal Development
Projects Board (RDPB). http://www.rdpb.go.th.

The Royal Development Projects Board (RDPB) (2023). Royal development projects. Royal Develop-
ment Projects Board (RDPB). https://www.rdpb.go.th/EN/Projects.

Tiwari, V., & Thakur, S. (2020). Environment sustainability through sustainability innovations.
Environment, Development and Sustainability, 23, 6941-6965. https://doi.org/10.1007/
$10668-020-00899-4

Toor, S. U. R., & Ogunlana, S. O. (2008). Problems causing delays in major construction projects in
Thailand. Construction Management and Economics, 26(4), 395-408. https://doi.org/10.1080/
01446190801905406

@ Springer


https://doi.org/10.1080/01446190903450079
http://www.pidthong.org
https://doi.org/10.1080/01446190601099210
https://doi.org/10.1080/01446190601099210
https://doi.org/10.1016/j.ress.2009.09.008
https://doi.org/10.1016/j.ress.2009.09.008
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000315
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000315
https://doi.org/10.1080/15623599.2016.1146115
https://doi.org/10.1080/15623599.2016.1146115
https://doi.org/10.1080/15732479.2022.2038642
https://doi.org/10.4236/jhrss.2014.22005
https://doi.org/10.1080/15623599.2021.1887718
https://doi.org/10.1080/23789689.2018.1448663
https://doi.org/10.1080/23789689.2018.1448663
https://doi.org/10.1080/15732479.2020.1843504
https://doi.org/10.1080/15732479.2020.1843504
https://doi.org/10.1080/15732479.2017.1418008
https://doi.org/10.1016/j.buildenv.2019.106518
https://doi.org/10.1016/j.buildenv.2019.106518
https://doi.org/10.1080/15732479.2018.1558270
https://doi.org/10.1080/15732479.2018.1558270
https://doi.org/10.1016/j.rser.2005.08.003
https://doi.org/10.1016/j.protcy.2014.10.123
http://www.rdpb.go.th
https://www.rdpb.go.th/EN/Projects
https://doi.org/10.1007/s10668-020-00899-4
https://doi.org/10.1007/s10668-020-00899-4
https://doi.org/10.1080/01446190801905406
https://doi.org/10.1080/01446190801905406

The influencing factors developing PDCA model to achieve...

Tugag, C. (2022). Evaluation of urban infrastructure policies in Turkey for climate resilience and adaptation.
Sustainable and Resilient Infrastructure. https://doi.org/10.1080/23789689.2022.2138162

United Nations. (2015). Sustainable development goals (SDGs). https://www.un.org/sustainabledevelopme
nt/.

United Nations. (2018). The other infrastructure gap: Sustainability human rights and environmental per-
spectives. United Nations, Geneva 10, Switzerland.

Vares, S., et al. (2020). Economic potential and environmental impacts of reused steel structures. Structure
and Infrastructure Engineering, 16(4), 750-761. https://doi.org/10.1080/15732479.2019.1662064

Vishnu, N., & Padgett, J. E. (2020). Interaction of life-cycle phases in a probabilistic life-cycle framework
for civil infrastructure system sustainability. Sustainable and Resilient Infrastructure, 5(5), 289-310.
https://doi.org/10.1080/23789689.2019.1574514

Vitner, G., et al. (2006). Using data envelope analysis to compare project efficiency in a multi-project envi-
ronment. International Journal of Project Management, 24, 323-329. https://doi.org/10.1016/j.ijpro
man.2005.09.004

Vries, B. J. M., & Peterson, A. C. (2009). Conceptualizing sustainable development: An assessment meth-
odology connecting values, knowledge, worldviews and scenarios. Ecological Economics, 68, 1006—
1019. https://doi.org/10.1016/j.ecolecon.2008.11.015

Wang, W. (2021). The concept of sustainable construction project management in international practice.
Environment, Development and Sustainability. https://doi.org/10.1007/s10668-021-01333-z

Wen, B., et al. (2020). The role and contribution of green buildings on sustainable development goals.
Building and Environment, 185, 1-25. https://doi.org/10.1016/j.buildenv.2020.107091

Wen, W., Wang, W. K., & Wang, C. H. (2005). A knowledge-based intelligent decision support system for
national defense budget planning. Expert Systems with Applications, 28(1), 55-66. https://doi.org/10.
1016/j.eswa.2004.08.010

Wendry, B., et al. (2023). The role of good corporate governance in mediating the effect of planning, coordi-
nation, supervision, and organizational culture on firm performance and firm sustainability. Environ-
ment, Development and Sustainability, 25, 2509-2521. https://doi.org/10.1007/s10668-022-02125-9

Woldesenbet, W. G., & Kebede, A. A. (2021). Multi-stakeholder collaboration for the governance of water
supply in Wolkite, Ethiopia. Environment, Development and Sustainability, 23, 7728-7755. https://
doi.org/10.1007/s10668-020-00943-3

Wong, J. M. W., Chiang, Y. H., & Ng, T. S. (2008). Construction and economic development: The case
of Hong Kong. Construction Management and Economics, 26(8), 815-826. https://doi.org/10.1080/
01446190802189927

Xia, B., et al. (2018). Conceptualizing the state of the art of corporate social responsibility (CSR) in the
construction industry and its nexus to sustainable development. Journal of Cleaner Production, 195,
340-353. https://doi.org/10.1016/j.jclepro.2018.05.157

Xie, L. L., et al. (2017). Public participation performance in public construction projects of South China: A
case study of the Guangzhou games venues construction. International Journal of Project Manage-
ment, 35(7), 1391-1401. https://doi.org/10.1016/j.ijproman.2017.04.003

Xu, Y., & Yeh, C. H. (2014). A performance-based approach to project assignment and performance evalu-
ation. International Journal of Project Management, 32(2), 218-228. https://doi.org/10.1016/j.ijpro
man.2013.04.006

Xue, B., Liu, B., & Sun, T. (2018). What matters in achieving infrastructure sustainability through project
management practices: A preliminary study of critical factors. Sustainability, 10(12), 4421. https://
doi.org/10.3390/su10124421

Yang, J. B., & Wei, P. R. (2010). Causes of delay in the planning and design phases for construction projects.
Journal of Architectural Engineering, 16(2), 80-83. https://doi.org/10.1108/ECAM-10-2016-0220

Ye, K., Liang, Y., & Shi, J. (2023). Evaluation and classification of public participation in EIA for transpor-
tation infrastructure megaprojects in China. Environmental Impact Assessment Review. https://doi.
org/10.1016/j.eiar.2023.107138

Yuan, H. (2017). Achieving sustainability in railway projects: Major stakeholder concerns. Project Manage-
ment Journal, 48, 115-133.

Yung, H. K. E., & Chan, H. W. E. (2012). Critical social sustainability factors in urban conservation: The
case of the central police station compound in Hong Kong. Facilities, 30(9), 396—416. https://doi.org/
10.1108/02632771211235224

Zayed, T., Salman, A., & Basha, I. (2011). The impact on environment of underground infrastructure utility
work. Structure and Infrastructure Engineering, 7(3), 199-210. https://doi.org/10.1080/1573247080
2445310

Zeng, S. X., et al. (2015). Social responsibility of major infrastructure projects in China. International Jour-
nal of Project Management, 33(3), 537-548. https://doi.org/10.1016/j.ijproman.2014.07.007

@ Springer


https://doi.org/10.1080/23789689.2022.2138162
https://www.un.org/sustainabledevelopment/
https://www.un.org/sustainabledevelopment/
https://doi.org/10.1080/15732479.2019.1662064
https://doi.org/10.1080/23789689.2019.1574514
https://doi.org/10.1016/j.ijproman.2005.09.004
https://doi.org/10.1016/j.ijproman.2005.09.004
https://doi.org/10.1016/j.ecolecon.2008.11.015
https://doi.org/10.1007/s10668-021-01333-z
https://doi.org/10.1016/j.buildenv.2020.107091
https://doi.org/10.1016/j.eswa.2004.08.010
https://doi.org/10.1016/j.eswa.2004.08.010
https://doi.org/10.1007/s10668-022-02125-9
https://doi.org/10.1007/s10668-020-00943-3
https://doi.org/10.1007/s10668-020-00943-3
https://doi.org/10.1080/01446190802189927
https://doi.org/10.1080/01446190802189927
https://doi.org/10.1016/j.jclepro.2018.05.157
https://doi.org/10.1016/j.ijproman.2017.04.003
https://doi.org/10.1016/j.ijproman.2013.04.006
https://doi.org/10.1016/j.ijproman.2013.04.006
https://doi.org/10.3390/su10124421
https://doi.org/10.3390/su10124421
https://doi.org/10.1108/ECAM-10-2016-0220
https://doi.org/10.1016/j.eiar.2023.107138
https://doi.org/10.1016/j.eiar.2023.107138
https://doi.org/10.1108/02632771211235224
https://doi.org/10.1108/02632771211235224
https://doi.org/10.1080/15732470802445310
https://doi.org/10.1080/15732470802445310
https://doi.org/10.1016/j.ijproman.2014.07.007

P. Aksorn et al.

Zhang, Y., et al. (2022). BIM-based approach for the integrated assessment of life cycle carbon emission
intensity and life cycle costs. Building and Environment, 226, 1-12. https://doi.org/10.1016/j.build
env.2022.109691

Zhao, X., Wang, S., & Wang, H. (2022). Organizational geosocial network: A graph machine learning
approach integrating geographic and public policy information for studying the development of social
organizations in China. International Journal of Geo-Information, 11(5), 318. https://doi.org/10.
3390/1jgil 1050318

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and applicable
law.

Authors and Affiliations

Preenithi Aksorn'® - Varisara Tuntiratananon? - Bupavech Phansri?

D4 Preenithi Aksorn
preenithi @kku.ac.th

Varisara Tuntiratananon
varisara@kkumail.com

Bupavech Phansri

bupavech@rmutk.ac.th

Sustainable Infrastructure Research and Development Center (SIRDC), Department of Civil
Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen Province 40002,
Thailand

Department of Civil Engineering, Faculty of Engineering, Khon Kaen University,
Khon Kaen Province 40002, Thailand

Department of Civil and Environmental Engineering, Faculty of Engineering, Rajamangala
University of Technology Lanna, Chiangmai Province 50200, Thailand

@ Springer


https://doi.org/10.1016/j.buildenv.2022.109691
https://doi.org/10.1016/j.buildenv.2022.109691
https://doi.org/10.3390/ijgi11050318
https://doi.org/10.3390/ijgi11050318
http://orcid.org/0000-0001-5309-7094

	The influencing factors developing PDCA model to achieve sustainability of area-based infrastructure project evaluation (AIPE)
	Abstract
	1 Introduction
	2 Literature review
	2.1 Sustainability of area-based infrastructure project
	2.2 Sustainability project evaluation

	3 Research methodology
	4 Data collection
	5 Data analysis and results
	5.1 Validity and reliability test
	5.2 Exploratory factor analysis (EFA)
	5.3 Effect of influencing factors on AIPE

	6 Findings and discussion
	6.1 Plan process
	6.1.1 Implementation plan and good governance (IPGG)
	6.1.2 Action plan and stakeholder cooperation (APSC)

	6.2 Do process
	6.2.1 Budget provision and public support (BPPS)
	6.2.2 Organisation administration and management tool (OAMT)

	6.3 Check process
	6.3.1 Area participation and leader competency (APLC)

	6.4 Act process
	6.4.1 Research development and knowledge management (RDKM)

	6.5 Key indicators of AIPE
	6.5.1 Environment conservation and geosocial integration (ECGI)


	7 Conclusions
	Acknowledgements 
	References


