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Abstract

Nowadays, issues such as global climate changerfyoand inequity, and the unsustainable use of
resources are driving organizations to incorpothee principles of sustainable development into
projects. Sustainable development of organizat@md companies requires consideration of all
three sustainability dimensions: environmental, necoic and social which should integrate
economic, social and environmental benefits in quis. Therefore assessment and evaluation of
projects that success in sustainability can spgoifijcies and procedures of the organization to
achieve the final goals in organization future. Puepose of this study is to establish a systematic
method for assessment of effective factors on sscobsustainable project. Suggested method will
enable evaluating the success of project to megiir@ment of sustainability. This method focused
on five aspects of sustainability and nine knowkedgeas of project management. Steps in this
method lead framework of assessment sustainalmifyrojects. Data are gathered by interview
from experts and analytic hierarchy process (AHEHhmhique is used to ranking the effective
factors. All of steps are prepared according tocthreceptual model. The adequacy and reliability of
the model were tested with a pilot study.
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1. Introduction

Sustainable development is growing in importanaéraany countries' the governments have made
sustainable development one of their administrato@l points [1]. The organizations want to
balance social, economic and environmental asauatsresources in order to satisfy present and
future generations. Nowadays, countries deal withomly economic benefit but social benefits and
environmental issues. There is a high correlatietwben goals and resources in sustainability.
World consumes its resources rashly, but resouacedimited on the earth. Also, world is faced
with threats and hazards such as over populatiamading of ozone layer, decreasing food
resource, climatic changes and pollution whichdhfature generation. It shows the importance of
sustainable development [2].

The organization realized a clear need for achiergraf projects’ goals. Therefore, managers must
manag projects for increasing of projects and ptajeliverables [3]. Association for management
chairman Tom Taylor stated that “project and prograanagers are significantly placed to make
contribution to sustainable management practices” aso Mary McKinley, vice-president of the
2008 IPMA world congress stated that “the furth@velopment of the project management
profession requires project managers to take resipiity for sustainability” [4]. Business
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strategies of almost all organizations are focuseghareholder value that cannot assure long-term
survival. But fortunately in recent years, therg baen a change of mind and this awareness led to
increase pressure on companies and organizatiashgegnort sustainability performance for all
stakeholders instead of focusing on economic pexdioce accountability to shareholders [5].
Projects are required in order to survive in toslaaconomic world to make a major change in
people's lives. Due to the current global crises lack of resources in the future, project managers
need to develop new and innovative approaches staisable aspects to ensure that they have
achieved the desired sustainability [6]. Natur@miect is temporary and discrete, which is created
by using different techniques but no sustainabidéyn occur separately and to achieve sustainable
development, project activities should be perfornmectlear condition of economic, social and
environmental aspects [7].

As awareness of sustainability is growing globafiygject-based industries are under pressure to
improve efficiency of project deliverables. Applgidifferent systems to create sustainability in the
results of project can be obtained by controllihng €nvironment, minimizing wastes, efficient use
of energy and materials and stabling working coond [8]. Due to different variables and factors
of society, government, employees and businessgrart companies have forced to consider
sustainable development in their projects. Prapgahagement as a key business advantage is not
exempted from this requirement [9]. Therefore idgntg effective factors of project sustainability
is important and essential [10, 11].

Essential requirement for a general approach tmelefnd identify factors and integrate it into a
methodology, enables companies to measure all tapoaspects of sustainability. ldentifying
factors is used for evaluation and performance oreasent, providing that there be improvements
in various aspects of sustainability and prepanatb information for decision makers in setting
strategies and successful communication with stallens [12]. After identifying effective factors

of project sustainability, assessment of sustalihalpierformance criteria in design and application
of sustainability performance criteria can leadjgets results to sustainable path [13]. Although
there are various international efforts on meagunh sustainability, only few of them have an
integral approach taking into account environmergabnomic and social aspects. In most cases,
the focus is on an aspect. It could be argued tti@y could serve supplement to each other.
Sustainability is more than an aggregation of tm@drtant issues; it is also about their inter
linkages and the dynamics developed in a systeris WHl be missed, if they try to use their
supplement and it is one of the most difficult pad capture and reflect in measurements [12]. The
purpose of sustainability assessment is to prodetdsion-makers with a global evaluation to local
integrated nature—society systems in short and teng perspectives in order to assist them to
determine which actions should or should not benak an attempt to make society sustainable
[14]. Developing sustainability assessment toolgne of five steps of integrating sustainability in
project management and this step should be pertbfiorecompleting sustainability life cycle in
project [15].

As mentioned above, pay attention to projects sabdity is very important. To lead projects
towards sustainability, factors and variables diifigcsustainability of project should be identified
Continuous assessment of these factors could dekerdirection of organization to project
sustainability, sustainable development of orgdiomaand weakness and then corrective actions
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can be done to improve them. After identifying effee factors of project sustainability,
assessment of factors is very important. In thislgta method is proposed to help for assessment
of projects sustainability by definition of indicas and factors. According to it, proposed way can
be used to rank projects regarding sustainabditnate each project and select projects according t
priority. Factors will rank by AHP technique. Weigbf each index is determined as input in
measurement. All stages of the research test @sa study and theoretical foundations accuracy are
validated, confirmed and approved by results.

2. Literature

In recent years, several researches are presemta@degrate sustainability concepts in project
management that each of these efforts has sough¢ate a sustainable project management. First,
3Ptriangle term (People, Profit and Planet) wagpg@sed in 1994 by John Elkington that was
introduced as sustainability concept. This conaaffgrs a wide range of values and ideas to
evaluate the success of an organization in aspéetsonomy, society and environment. Three main
aspects of sustainability are included people, gilaand profit. Profit aspect represents the
economic condition in projects sustainability. Peog the second aspect that is as society and a
criterion of how organization is socially resporesibrhe third aspect is an index of environmental
impacts [16].

McCullins (2007) studied to determine the curretaites of the art in sustainable development
theory, and determine which sustainability modeld principles can be applied to and integrated
with project management within Canada’s Departnoéiational Defense. In this study, five parts
were prepared for integrating sustainability injpcd management using the framework proposed
by Edward such as: Establishing sustainability eat&bn team, integrating project management
processes with sustainable development strategypapng a list of sustainability indicators,
developing sustainability assessment measureswgmadvement [15].

McConville and Mihelcic (2007) in their study proed sustainability assessment tool in project
life cycle. In this research, an evaluation of tdioyensional matrix was presented which was
composed of aspects of sustainability and life e&yelctors. Columns of matrix are sustainability
factors and rows of matrix are product life cydigges [17].

Ostrom (2010) developed a framework to increasg-term success of improved stove projects.
The framework integrates sustainability factoroitite project life-cycle. It is represented as a
matrix and checklist which encourage consideratibeocial, economic, and environmental issues
in projects. The framework is represented by aisganatrix in which the elements are associated
with sets of recommendations and questions in aktise The tool can be used in a post-project
assessment to increase understanding of resultieamdfrom them for future projects. It can also
serve as a guide to assist project managers indevimgy sustainability issues throughout planning
and implementation [18].

Hsueh and Yan (2011) propose to incorporate theifaxt “low-carbon development” into policy
planning to construct the sustainable communitiapes; thus, the government would be able to
make use of regular annual local construction teesegulate the renovation and redevelopment
process of the community as the urban basic unline with “energy saving and low-carbon”
development policies and use construction subsmbegwards. The quantitative evaluation model
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established in this study is a fair and objectival@ation model that can serve as the basis for the
selection of an appropriate target community ptmrimplementation to develop a low-carbon
community. In addition, the evaluation model can uUsed to validate the performance of the
renovated community. This study applies Delphi rmdthAnalytic Hierarchy Process (AHP), and
fuzzy logic in making a quantitative evaluation rebtbr sustainable community construction low-
carbon development effectiveness, to compare cortyndow-carbon and energy saving
development levels by calculating quantitative ealas the basis for merits. In addition to test the
effectiveness of self-development of features, #tigly can also provide the government with a
reference and criteria to evaluate the performaridew-carbon community construction projects
[19].

Kumar et al. (2012) presented a research that samoverview of various sustainability indices
which are practically implemented to measure soatdé development. Attempts have been made
to compile the information about how the indexesen®rmulated, using the three central steps
such as normalization, weighting, and aggregatiodices and rating systems are subject to
subjectivity despite lot of objectivity used in assing the sustainability. The major advantages
associated with indices are because of its muledsionality and use of normalization and
aggregation based on scientific rules and robasissital methods [12].

Li and Chen (2012) stated that the sustainableuatiah of the highway construction should be
considered from the two parts of sustainabilitysotial needs and economic development. They
studied the sustainable development evaluationgbiway construction project using the BP neural
network algorithm, through the analysis of susthi@alevelopment of the following four areas in
road construction: economics, environmental resmjroperations, management systems and
policy. Statistical analysis methods and practreslults have all showed that based on BP neural
network model, construct highway project on assess$mf sustainable development is feasible and
applicable. Using the model based on BP neural orktvnodel to construct highway project on
assessment of sustainable development is meaniagflilthis method provides a more reliable
reference and evaluation methods for highway ptejeconstruction for the sustainable
development strategy [20].

Study of Aliyu Shika et al. (2012) is aimed to pd® a Post Occupancy Evaluation (POE)
sustainability assessment framework for retrofifttommercial office buildings in Malaysia. They
presented strategies focusing on expectations mkdpfanning using content analysis, factor
analysis and hierarchical analysis. Also, this aes® focuses on integrating the POE concept as a
means of feedback for retrofitting process for thHillment of building user's need towards
performance-based sustainability [21]. Principlassustainability assessment and measurement are
presented by Lazlo et al. The paper provides thienae for the revision of the principles, their
detailed description and guidance for their appilbica In this research, eight principles are
presented for sustainability assessment includindimg vision, essential considerations, adequate
scope, framework and indicators, transparencycefie communications, broad participation and
continuity and capacity.

Simon Pfister (2014) studied a research to devalrpmework for development aid NGOs so that
they can continuously manage and increase theiaisability and translate them into following
research hypothesis: a structured performance mexasat framework allows development aid
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NGOs to outperform peer organizations regardingasuability. In order to answer this research
hypothesis, this thesis combines the analysis efréhevant theory, a survey of development aid
NGOs to capture the views of practitioners as wasl interviews which reflect concrete
development aid situations. The results obtaindtligistudy are questions of organization (budget,
personnel and finance), project proposals (prgpetifications, project aspects and feedbacks) and
organizational assessment (distribution of infororgtlearning) [22].

Brook and Pagnanelli (2014) presentedatep framework for integrating sustainability imet
innovation project portfolio management processthe field of product development. The
framework can be applied for the management ofrigho of three project categories that involve
break through projects, platform projects and agiwe projects. It is based on the assessment of
various methods of project evaluation and selecaod a case analysis in the automotive industry.
It enables the integration of the three dimensiohsustainability into the innovation project
portfolio management process within firms. The ¢hr@dimensions of sustainability involve
ecological sustainabilitysocial sustainability and economic sustainabilinother benefit is
enhancing the ability of firms to achieve an efifeetbalance of investment between the three
dimensions of sustainability, taking the compegéitapproach of affirm toward the market place in
to account [23].

Karaca et al. (2015) presented a framework forstaguability analysis of a futuristic idea, “City-
Blood”, that is proposed to distribute energy anatew through a single infrastructure. Analytic
Hierarchy Process (AHP) has been used to analyal@ajive and quantitative data to determine the
relative sustainability of several City-Blood impientations by comparing them against existing
disparate electricity and water delivery systenmechesolution considers extreme economic, social,
and environmental contexts that affect the needhi@infrastructure and resource use [24].

Lin et al. (2015)developed a framework to enable general applicatibANP with a case study
using ten company executives from an anonymous drese company, which is used to illustrate
the framework, and also to identify the key faciarsupplier selection. Results of this paper, Wwhic
are consistent with other research findings, shothatiproduct design for sustainability and green
supply chain management are the most importanbrfsah supplier selection also consistent with
our earlier results in the paper which showed emwirental protection has the highest priority
index among the three components of sustainabiigynely social development, environmental
protection, and economic developm§z8].

3. Theoretical Foundations

The purpose of this study is to develop a methodagsessment of sustainability in projects. To
achieve it, a systematic process will be presemigd several steps. This process is shown in
Figurel. According to the model, effective factofsoroject management and project are input of
this process. Critical success factors of projact lsave different roles in every organization. Main
approach of research is to categorize factors douprto nine knowledge areas of project
management: Cost Management, Time Management, tQudianagement, Human Resource
Management, Risk Management, Communication ManagerBeope Management, Procurement
Management and Integration Management. These factwe divided in five aspects of
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sustainability: Social aspect, Economic aspect,if@nmental aspect, Product aspect and Process
aspect. All of data are entered in 5x 9 matrix.

In the next step, weight of the effective factofpmject sustainability will be determined. At ghi
stage, factors will be evaluated independency ofdedge areas. These factors have been achieved
from combine and integrate sustainability and mtjeanagement requirements. After determining
weight of each factor according to organizationditons, weight of the five sustainability aspects
are calculated so that each of these aspects $acdic weight and then similarly, weight of the
nine knowledge areas are determined.

The final step of sustainable assessment modeb islevelop assessment matrix. The two
dimensions matrix consists of 45 cells where rowes sustainable aspects and the columns are
knowledge areas of project management. Each calliisaown characteristics, condition and
weight. Matrix is method that can be used to assestinability; therefore, score of sustainability
of each cell is determined by weight and perforneaiite total score of matrix indicates success of
project to meet sustainable requirements.

Effective Factors of project sustainability accagiPMBOK

Cost | Time Quality Rllir;:::e Risk Communication| Scope | Procurement| Integration

Social

Economic
Environmental
Product
Process
v
Determining weight of project
Sustainability Factors

v 4
Determining weight Determining weight of
of project PMBOK Sustainability Aspects

Developing Assessment
Matrix

Figurel. Project sustainability assessment model

3.1. Sustainability and Sustainable Devel opment

Sustainability is currently one of the most popylarquantity) words and it has become embedded
in our everyday language52. Sustainability, in gehterms, is the ability to maintain balance of a
certain process or state in any system. It is nastrfrequently used in connection with biological
and human systems [22].

As Goedknegt and Silvius (2012) stated, sustaiitald not a new concept, in 1972 the Club of
Rome wrote limits to growth and Our Common Futuraswproduced in 1987 by the World
Commission on Environment and Development. Sudtenalevelopment was defined as
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development that meets the needs of the presemd without compromising the ability of future
generations to meet their own needs [26].

3.2. Sustainable Factors

Sustainability can be defined by five key fact@scio-cultural respect, community participation,
political cohesion, economic sustainability, andviesnmental sustainability. Socio-Cultural
Respect: A socially acceptable project is built @n understanding of local traditions and core
values, Community Participation: A process whiclstéos empowerment and ownership in
community members through direct participation @avelopment of decision-making affecting the
community, Political Cohesion: It involves incraagithe alignment of development projects with
host country priorities and coordinating aid efoat all levels (local, national, and internatignal
increase ownership and efficient delivery of sergjcEconomic Sustainability: It implies that
sufficient local resources and capacity exist toticme the project in the absence of outside
resources and Environmental Sustainability: It ieglthat non-renewable and other natural
resources are not depleted nor destroyed for sértimprovements [27].

3.3. AHP Technique

AHP is considered suitable to solve complex mubjective, multi-factor decision-making
problems. AHP, first proposed by Saaty, is widedgd in social, political, engineering decision-
making problems. The AHP framework organizes l@gid personal feelings or intuitive judgments
so that researchers can map out complex situadisnthey are perceived. The AHP framework
reflects the simple intuitive way that actually @eaith problems, but it improves and streamlines
the process by providing a structured approactetistbn making [28]. On the basis of professional
knowledge from experts, pair comparisons and matmparisons of criterion items at each level
in the hierarchy framework are carried out. Additily, consistency of the eigenvector derived
from the comparison matrix can be checked; the kigig of each criterion item can be identified.
Because the priority of each element is developystematically and objectively, the AHP results
are reliable to provide problem solutions for médictors decision-making situations [29].

3.4. Project Management Body of Knowledge

The Project Management Body of Knowledge (PMBOKpiisvided by the Project Management
Institute. This PM standard consists of nine knalgke areas and five process groups. The nine
knowledge areas are: integration, scope, cost, tjuality, risk, human resources, communication,
and procurement management. The process groupsiiging, planning, executing, monitoring
and controlling, and closing [30].Each PM procesdingd within these knowledge areas and
process groups is described in terms of its ingatds and techniques, and outputs[31].

4. Methodology

Both, qualitative and quantitative methods will beed as a research method to achieve the
objectives of this study and to answer researclstopres. Research method is based on goals and
methods of study are descriptive and data gathesirsyirvey. The selected research design is a
case study, which is appropriate for research witftocus on “how” or “why” questions. In
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according to the steps defined in the conceptuaehoesearch method in each of phases is done as
follows:

4.1. Determining weight of sustainability aspects

In order to determine weights of each of factorsaltic Hierarchy Process (AHP) technique is
used. Therefore a questionnaire is prepared andtectesix paired comparison matrix and
importance of aspect of sustainability are deteeairThe questionnaire was answered by experts.
In Figure2, sustainability hierarchy tree is shown.

Sustainability

Project
Social Economic Environmental Process Product
. i ' i |
] ] ) | ]
1 1 1 | 1
\ v v \ \
Factors

Figure2. Sustainability hierarchy tree

4.2. Determining weight of PMBOK
In this section, weights of nine knowledge areaprofect management are determined using AHP.
Therefore a questionnaire is prepared and crea&edodired comparison matrix and important

knowledge areas are determined. The questionnaiseawswered by experts. In Figure 3, PMBOK
hierarchy tree is shown.

Sustainability

Project
Cost Time Quality Scope Integration Risk HR Procurement Communication

4L

Factors

Figure3. PMBOK hierarchy tree

4.3. Developing Assessment Matrix

After determining weight of sustainability aspeetsd knowledge areas of project management,
assessment matrix was established. This matrikas/s in Tablel. According to matrix, each of

cells in matrix has a weight that is obtained framtersection of sustainability aspects and
knowledge areas of project management.
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Tablel. Assessment Matrix

Sustainability knowledge areas ofproject management(PMBOK) Total
Aspects Cost Time Quality Integraton Risk HRM Procurement Communication Scope
Social Wiy wW(@2 o w(Ll) W(1,4) W(L5)  W(L6) W(1,7) W(L8) w@a9)  Wij
Economic w21 W22 W23 W(2,4) W25  W(26) w(27) W(2,8) w9 W2
Environment  W(3,1) W32  W(33) W(3,4) W(35  W(36) W(3,7) W(3,8) w@E9) W3j
Product W@ W@2 W@ W(4,4) W45  W(46) W(4,7) W(4,8) W49 W4
Process WGED) WG WE W(5.4) W(E5) W) W(5,7) W(5,8) WE9 WS
Total Wil Wi2 Wi3 wi4 wi5 Wi6 wi7 wi8 wi9

The weight of each cell of matrix is calculated:

Wi =W; xW;;i=1to5, j=1to9

ThatW;; is weight of each cell andt; is weight of sustainability aspects atflis knowledge areas
of project management.

4.4. Sustainability Assessment

In order to assess sustainability of a projectpfaing matrix is used (Table2). Sustainability sEor
of each cell of matrix is calculated as follows:

Ajj=W;; XPji=1to5, j=1to9

That4;; is sustainability score aridf;; is weight of each cell an8};is performance-related factors
in the cell.P;; is measured (quantitative or qualitative) and & from 1 to 5.

Table2. Sustainability Assessment

Sustainability knowledge areas of project management(PMBOK) Total
Aspects Cost Time  Quality Integration Risk HRM  Procurement  Communication ~ Scope
W(L,1) W(1,2) W(L,3) W(1,4) W(L5) W(L6) W(L,7) W(L,8) W(L,9)
Social P(1,1) P(12) P(1,3) P(1,4) P(1,5) P(1,6) P(1,7) P(1,8) P(1,9) K1
AL A(L2) AR A(L4) A(L5) A(L6) A7) A1) A(L9)
W(21) W(2.2) W(2,3) W(2.4) W(2,5) W(2,6) W(2,7) W(2,8) W(2,9)
Economic P(2,1) P(2,2) P(2.3) P(2,4) P(25) P(2,6) P27 P(2,8) P(2.9) K2
A1) A22) A3 A(2.4) A(25) A(2,6) AR7) A28 A2,9)
W(31) W(3.2) W(3,3) W(3,4) W(3,5) W(3,6) W(3,7) W(3,8) W(3,9)
Environment P(3,1) P(3,2) P(33) P(34) P(35) P(3,6) PE7) P(358) P(3,9) K3
A1) A32) AR A(3.4) A(35) A(3.6) ABT) A(39) A(39)
W(4,1) W(4,2) W(4,3) W(4,4) W(4,5) W(4.6) W(4,7) W(4.8) W(4,9)
Product P(4,1) P(4,2) P(1,3) P(1,4) P(1,5) P(1,6) P(1,7) P(1,8) P(1,9) K4
A(4.1) A(4.2) AR A(L4) A(L5) A(L6) A7) AL AL9)
W(5,1) W(5,2) W(5,3) W(5,4) W(5,5) W(5,6) W(5,7) W(5,8) W(5,9)
Process P(5,1) P(5,2) P(1,3) P(14) P(15) P(1,6) P(1,7) P(1,8) P(19) K5
A(5.1) A(5.2) AL A(L4) A(L5) A(L6) A7) ) A(L9)
Total L1 L2 L3 L4 L5 L6 L7 L8 L9 E

Score of each row (sustainability aspects) is ¢aled from following formula:

Ki=ZA ; i=1to5
Scores of each column (and knowledge areas ofgirgjanagement) is:
Lj=ZA ; j=1t09

Total score of Project sustainability is calculaged
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E=2k=2L; , i=1to5 : j=1t09

The above steps can be expressed as follows:

" A +A,,++ A K
w. W oo v !
21 29 |P21 ...PZS [A12 + A22 + e 4 A29-| {KZ}
% e | A31+A32 + 4 A39 = |K3|
VVIV/31 "'%39| ‘ Ap +Ap+ -+ A49J |lK4J|
41 e Wye YA 4t A K.
lW51 . W59J lP91 P J o 52 > ’
Or
1% W
[Wll W19] [11311 11;15] Ajg + Ay 4+ Ay [Ll]
21 [T 29 | 21 25 A21+A22+ ._+ ASZ |L2|
|E//31 .- w?,gl A18 + A28 + + A58 lLSJ
Wey oo Wil Py Py ] M9 T 2o Tt Asod L
5. Finding

Proposed framework in this research is conductedase study. After collecting questionnaires,
construct validity was confirmed by amplificatioactor Analysis. Cranach's alpha coefficient was
used to test validity of the questionnaire. Cratsalpha coefficient is 0.81, which is higher than
70% and validated questionnaire. 90 factors ofgmtogustainability were designed in questionnaire
and that were distributed among 9 control projeqteets and project managers. After analyzing
using the Delphi technique, identified factors wereantified based on the Likert scale. By the
Pareto principle (20-80), 45 more effective factorere selected. These factors in Table 3 -
Classification of factors- are shown as matrix. eAfidentifying effective factors on project
sustainability, paired comparison matrix is filleg experts and weight of sustainability aspects and
weight of knowledge areas of project managementailated by AHP technique (Table 4, Table
5).

Performance score of 45 factors is determined Ikertiscale (1 to 5). Result of calculation
according to proposed theory is shown in Table 6.
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Table3. Project Sustainability Factors

Aspects knowledge areas of project management(PMBOK
. ., Integrati . Procureme Communica
Cost Time  Quality Risk ~ HRM ot tion Scope
Finished Product life product Communit responsibly Society Urban
Social Price cvele Innovation Strategic fit Performan arti();,i atio procurement  Communicati Sustainabilit
4 ce P np of resources ons y Index
Plannin quality Project Contact to
Economic Productiv and cont?ol managemen  Information Staff Economic Budget and  economic and Urban
ity ) t system Managemen safety health Investment knowledge Development
mechanisms
Indicator t System centers
Envi Energy Environmen environment Carbon Voluntary Dalsf,:(;l::lital‘\t?:d
nvironm i i i
consumpt al al quality EnV|r0qnjen dioxide participatio ~ The climate Rglatlonsfjlp with regional
ent . performance : tal Policies o with NGO's B A
ion on time Indicators emissions n issues in the
community
Product rt;\/sla:r:;ib Recruitment Welfare Business Health and iﬁzesrrjf Sustainable  Guarantee and Create a
iIFi’ty indicators ethics Safety supply chain warranty portfolio
Asset Organizati  Technologic — .
Added On time Focus on Security onal al Distribution Senior
Process ) Brand o ) of management
Value delivery Strategy Manageme participatio  competencie .
nt n s Information support
Table4. Weight of sustainability aspects
Sustainability Aspect Weight
Social 0.2
Economic 0.25
Environmental 0.1
Product 0.22
Process 0.23

Table5. Weight of knowledge areas of project mansge (PMBOK)
knowledge areas ofproject management  Weight

Cost Management 0.1
TimeManagement 0.1
QualityManagement 0.18
IntegrationManagement 0.07
RiskManagement 0.08
Human ResourceManagement 0.13
ProcurementManagement 0.17
CommunicationManagement 0.1
ScopeManagement 0.07

5.1. Result Analysis

According to Table 6, sustainability score of ces8.054. This score is considered as Criterion for
performance assessment of project and also isfos@dmparison between projects. All of factors
scores are listed in Table 7.
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Table6. Result of Assessment Matrix
knowledge areas ofproject management(PMBOK)

Sustainability

Total
Aspects Cost Time Quality  Integration Risk HRM Procurement Communication  Scope
0.02 0.02 0.036 0.014 0.016 0.026 0.034 0.02 0.014
Social 3 4 3 3 4 3 3 3 2 0.0622
0.06 0.08 0.108 0.042 0.064 0.078 0.102 0.06 0.028
0.02 0.025 0.045 0.0175 0.02 0.032 0.0425 0.025 176.0
Economic 1 1 4 2 3 4 4 4 2 0.333
0.02 0.025 0.18 0.035 0.06 0.13 0.17 0.1 0.035
0.01 0.01 0.018 0.007 0.08 0.013 0.017 0.01 0.007
Environment 4 5 4 3 4 2 3 2 3 0.760
0.04 0.05 0.072 0.21 0.032 0.026 0.051 0.02 0.021
0.02 0.023 0.0414 0.0161 0.018 0.029 0.0391 0.023 .0160
Product 1 2 3 2 3 4 3 4 2 0.697
0.023 0.046 0.1242 0.0322 0.0552 0.1196 0.1173 20.09 0.0322
0.02 0.022 0.0396 0.0154 0.017 0.028 0.0374 0.022 .015a
Process 3 3 3 4 3 3 3 4 3 0.642
0.06 0.066 0.1188 0.0616 0.052 0.085 0.1122 0.088 .0462
Total 0.267 0.214 0.553 0.603 0.439 0.162 0.192 0.264 0.360 3.054
Table7. Ranking factors of project sustainability
Rank Factors Score Rank Factors ScoreR; n Factors Score
1 Brand 0.18 16 CorTlr'nun'lty 0.078 31 Business ethics 0.042
participation
Budget and Envi tal .
2 udget an 0.17 17 nvironmenta 0.072 32 Energy consumption 0.04
Investment quality Indicators
3 Economic health  0.13 18 Planning anq control 0.066 33 Urban Development 0.035
mechanisms
4 Innovation 0.124 19 Productivity 0.066 34 Focus on Strategy  0.035
Expertise and skill 0.119 20 Health and Safety 0.064 35 Create a portfolio  0.032
Quality . )
6 management 0.118 21 Project Information 0.061 36 Strategic fit 0.032
. Management System
system Indicator
7 Sustalnaple supply 0.117 29 Mark'et' . 0.06 37 Carbqn Fﬂomde 0.032
chain responsibility emissions
8 Technologl;al 0.112 23 Asset Security 0.06 38 Urban Sustainability 0.028
competencies Management Index
9 Welfare indicators  0.108 24 Society 006 39 Voluntary 0.026
Communications participation
responsible
Product . .
10 procurement of  0.102 25 0.055 40 On time delivery 0.025
Performance
resources
Contact to
11 economic and 0.1 26 Staff safety 0.052 41 Added Value 0.025
knowledge centers
12 ~ Guaranteeand 49, o Theclimate ~ 0.051 42 Finished Price  0.023
warranty
Difficulties
13 D|str|but|qn of 0.088 28 Envnronment on 0.05 43 e.tssom_ated Wl.th 0.021
Information time performance regional issues in the
community
Organizational Senior management Environmental
14 L 0.085 29 0.046 44 . 0.021
participation support Policies
. . Relationship with
15 Recruitment 0.08 30 Product life cycle  0.046 45 € all\(l)Gns(,)I;p w 0.02

As was shown above (Table 7), sustainability sajreconomic aspectis high and sustainability
score of environmental aspect is low. Therefore amaxtivity should be done in environmental
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aspect. Also, quality management field score i ldgd procurement management field score is
low. Areas with lowest scores are reviewed andemtive actions are planned.

6. Conclusion

We tried to prepare a systematic approach to etemlaad assess sustainability of projects.
Accordingly, the proposed method has the stepssses that help to assess success of projects
sustainability. This study was based on five sastaility aspect including economic aspect, social
aspect, environmental aspect, process aspect addgiraspect. By following step by step method
proposed in this study, success of various profactors is assessed to meet sustainability
requirements and sustainable development. Alsdpmeance of organizations and projects is
measured in various areas of sustainability angepronanagement and obtained results and scores
can identify strengths and improvements and hedpept managers for decision-making and project
goals.

Other applications of this method in organizatians to rank projects with sustainability approach;
as various projects are ranked in order of scorbsgs method can be used for all projects and
organizations with different conditions (Figure 4).

Project
Sustainability

Aspects Economic Environmental Process Product

Integration Risk Procurement Communication

Quality

Project
Sustainability

Figure4. Hierarchy tree to select most successfitasnable projects

Steps of the proposed framework were conducted gase study and finally, validity of this

framework is confirmed and acknowledged. The resoititained in this case, 45 effective factors
and also five sustainability aspects were summeripeproject management knowledge areas.
Awareness of factors performance can be orientagséorequired resources in specified time and
location and organization will lead towards sustality. The results showed that the company's
focus on some of the identified factors was vetifeliand only is considered to some factors
adequately. Therefore sustainability is achievedemwtvarious aspects are considered. The
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characteristics of this method are: Systematicpknand practical, focus on five sustainability
aspects and study of project management knowledggs.aAfter assessment of sustainability,
strengths and weaknesses are identified and plgantonmaintain strengths and to correct
weaknesses. Accordingly, it is proposed that inuriitstudies should be taken to review
improvement. Since the measurements in this study based on experts interviews in future
studies, checklists can be designed and prepareelfih of sustainability aspects and the project
knowledge areas and performance of factors arele#dtl to review and audit by checklist.
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