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The construction project and all of their activities have been
considered as a major source of environmental problems in all
the world. Meanwhile that activities are also make some positive
contributions.

The achievement of a sustainable construction projects must be
have an effective and acceptable method that is accepted by all
participants on that project. Based on these problems, this study
focus on the integration of risk analysts to achieve sustainable
construction using the literature review method.

The results of this study indicate that there are 5 variables that
affect the achievement of sustainable construction, namely
social, environmental, economic, disaster and technical. The 5
variables are fully integrated in 2 forms of relationship, they are
reinforcing and balancing, where these variables can strengthen
each other, weaken each other and also balance each other. So
that these variables can be integrated to achieve sustainable
construction, some previous research results state that this can
be achieved by risk analysis.
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1. Introduction

Risk is a condition or situation from internal also external that it can be give an effect
and change the first condition of thing, and change the time, cost and safety [1] [2] [3] [4] [5].
Basically, the activities of construction industry should be a positive contribution if they do all
the process are using the principles of sustainable development [6] [7] [8]. Sustainable
development is a development concept that is having purpose to provide a better quality of life
for everyone, both now and for generations to come [9] [10]. The major point of SDGs
(Sustainable Development Goals) is to achieve sustainable development and and rise the poor
people up into prosperity. In an effort to alleviate poverty, it must be accompanied by economic
growth, so that all kinds of negative impact on economic growth must be managed properly and
corfully, including those related to natural disaster risks and vulnerabilities in development
plans. This is because disasters can be a significant dangerous in achieving and maintaining
development plans and goals [11] [12] [13].

At this time, besides the principles that are must be adhered, there is also a concept
that must be considered and taken into account in every activity. This is the concept of
sustainable development [14] [15], thus, the risk management of construction projects must also
be carried out by considering the concept of sustainable development. so that the planned
project can achieve a sustainable construction project and can support sustainable development
targets [16].

The sustainable construction project (Sustainable Construction) is a project that is
based on a balance, both financial, environmental and operational considerations in all existing
processes [17]. This concept can inspire construction service actors and other project actors in
determining methods and plans to achieve project implementation efficiency. Among them is
done by integrating the preparation of designs and process maps of the project to be carried out
[18] and project scheduling [19]. Sustainable development has 5 (five) main principles that
must be adhered to, the are the principles of linkage, diversity, usability, harmony and
sustainability [20]. There are 5 (five) variables that affect sustainability, they called, planning,
processing, system reliability, community and system sustainability. Sustainable development
is something fundamental, contradictory and irreconcilable. In general, sustainable
development has been accepted as a policy that must be carried out, but in practice it is more
concerned with economic growth than sustainable development itself [21].

To maintain the function of sustainability in improving the quality of human life, there
are several principles of sustainable living that should be adopted into development. The
principles can be detailed as follows:

1. Respect and nurture the community of life
This principle reflects the obligation to care for others people and for creatures, now and
forever.

2. Improve the quality of human life
The real goal of development is to increase the quality of human life. It is a process that
enables human beings to realize their potential, build their self-confidence and comes to
the rewarding and fulfilling life.

3. Preserve the life force and diversity of the earth.
This principle requires us to:
* Preserving life support systems,
* Conserving biodiversity,
* Ensure that the use of renewable resources is sustainable.

4. Avoid non-renewable resources.
Non-renewable resources are materials that cannot be used sustainably, but their lifespan
can be extended by recycling, economizing, or by making a product that substitutes for
these materials.
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5. Tryto do not to pass over the earth's carrying capacity.
The carrying capacity of the earth's ecosystem has certain limits. To some extent, the earth's
ecosystems and biosphere still withstand disturbances or loads without experiencing any
harmful damage.
6. Change individual behaviour and lifestyles
In order to implement a new ethic for sustainable living, we must reexamine people's values
and change their attitudes. Society must introduce values that support this new ethic and
abandon values that are not in accordance with the philosophy of sustainable living.
Support creativity of the people to protect their own environment.
8. Provide a national framework for integrating conservation development efforts. In this
case, a national program is needed which is intended to create a sustainable life.
9. Create the global cooperation.
To achieve global sustainability, it must be strong cooperation from all countries. The level
of development in each country is not the same. The countries which are having low income
must be given some support system to make their development continually.

The sustainable construction project can be reached by an effectively and acceptably
method that is accepted by all participarts on that project. It can be happened by managing risk
with considering safety at the design and planning stages, building efficient communication
between both designer and constructor, also make the effective and safety management
planning during the contruction period [22]. Risk management is an important tool to achieve
sustainable development, this is because risk management is an important key to maximizing
activities in achieving sustainable development goals [4] [23].

~

2. Research Method

The method that employed in this study was literary methode. This method was
synthesized using the narrative method. This data was collected in the same type that was
relevant with the answer of the questions. The step of result begun with collecting papers
relevant to this research, which are related to sustainable construction and risk management.
Furthermore, these sources were identified in depth so that a literature review framework can
be made and finally a literature review is compiled in accordance with the objectives of the
research.

3. Result and Discussion
3.1. Sustainable Construction (SC)

The concept of sustainable development inspired the people who concern in construction
service to reach the efficiency of their projects, so that construction projects can be categorized as
sustainable construction projects. Sustainability in construction projects can be achieved if each stage is
carried out by considering the long-term environmental, social and economic impacts [24]. That
component of the categories are succesfully when they are combain in the integrate of the preparation
of design and process maps of the project perfectly [25] [26], and also with project scheduling [19]
[25]. Badi (2017), stated that the base for a project to achieve sustainability is a balance of financial,
environmental and operational considerations in all existing processes [27]. Sustainable project
development can be achieved in several ways, including:

1. Improve quality and offer customer satisfaction;

2. Offers flexibility and potential to meet future user changes;

3. Provide and support the desired natural and social environment;
4. Maximize the efficiency of resource use.

The achievement of SC can be influenced by taking into account 4 (four) important aspects,
namely environmental, social, economic and technical aspects [28]. Using the SC the physical
construction can be guaranteed and sustainable, the construction project can also have a positive impact
on the social and economic environment. So that the sustainability and balance of the universe can also
be maintained. Sustainable construction can be planned, one of the tools to support planning in achieving
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sustainable construction is to use risk management, success in risk mitigation is success in sustainable
construction [19].

Sustainable development has 5 (five) main principles that must be adhered to, they are the
principles of linkage, diversity, usability, harmony and sustainability. there are 5 (five) variables that
affect sustainability, namely, planning, processing, system reliability, community and system
sustainability. Based on the description above, it can be summarized the Key Performance Indicators

(KPI) of sustainable construction as in table 1.
Table 1. Key Performance Indicators (KPI) for Sustainable Construction

No KPI Sources
Reduce the use of four common sources used in construction; energy,
water, materials, and land, at every stage in the project life cycle
(Reduce)
Maximize resource reuse, and/or recycling to reduce waste (Reuse)
Recycling (reduction of raw materials used in new products)
(Recycle)
m Use renewable resources to select non-renewable resources Fl)]ﬂ[ZB] Hg}
< (Renewable)
1 § Minimize air, soil and water pollution [19] [21]
3 Making and using environmentally friendly products in construction, [22] [24]
2 regarding human health and safety and minimizing environmental [25] [26] [27]
damage. [28]
Conservation efforts by preserving life support systems, preserving
the biodiversity of plants, animals and other organisms
Minimizes damage to sensitive landscapes, including areas valuable
from a scenic, cultural, historical, or architectural point of view, and
minimizes disturbance to wilderness areas
Improving the quality of human life by reducing poverty
Customizable planning by local human institutions and technology ~ [9] [23] [14]
Health and safety [17] [18]
9 Social Skills of the people participating in the project [19] [21]
Avoid the negative social impact of construction work [22] [24]
Social benefits during the construction process (example: [25][26] [27]
opportunity to be involved in work) [28] [29]
Equivalent compensation for environmental changes
Financial affordability
Employment Opportunity [9] [23] [14]
Balance full cost accounting and real costing for efficiency in the [17] [18]
3 Economy Process .. . . . . [19] [21]
Increase competitiveness in the market by adopting policies and [22] [24]
practices that promote sustainability issues [25] [26] [27]
Selecting environmentally responsible suppliers and contractors who  [28] [29]
can demonstrate environmental performance
Build structures that are durable, reliable and functional.
Pursue guality in creating an artificial environment.
Use serviceability to promote sustainable construction.
Humanize larger buildings so that individual users can control indoor [19] [22]
4 Technical environmental conditions (requiring a move away from centralized [24] [27] [28]
and uniform control). [18] [30]
Replenish and revitalize existing urban infrastructure with a focus on
rebuilding a multi-purpose pedestrian area that integrates housing,
retail space and workplaces
. o I [11] [12]
. Strive for construction industry activities to be one that can reduce
5 Disaster disaster risk [23] [31]
[32]

Source: Identification results, (2022)
3.2. Risk Analysis and Sustainable Construction (SC)
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From various research results that have been carried out by previous researchers, it is stated
that there are many models and methods that can be used in integrated risk management applications in
a construction project that refers to the concept of sustainable development, but the existing integration
concept is still analyzed in a separate form, where the majority the research only integrates the project
with the environment to achieve sustainable development [32] [33] [34] [35] [36] [37]. However, from
the results of several previous studies that have not been integrated with management to achieve
sustainable development as a whole. Where in sustainable development there is one aspect of risk that
is often overlooked, namely disaster risk. Disasters must be one of the factors that are integrated to
achieve sustainable development. This is because natural disasters can be a significant threat in
achieving and maintaining development plans and goals [23].

To achieve sustainable construction with complex risk characteristics, a detailed risk analysis
must be carried out in each existing project scope, namely project risk and environmental risk by taking
into account sustainable factors. Based on the results of the initial identification obtained from previous
research reviews, it can be seen that risk factors can affect sustainability. As has been mentioned in
previous research, where risk factors if not addressed immediately can reduce the value of existing
sustainability, and vice versa, if the concept of sustainability is applied in a project, then the concept can
minimize the existing risks.

Table 2. Relationship Between Risk Factors

No Risk classification Risk factors Relationship
Economy Reinforcing
Policy Reinforcing
Technology Reinforcing
. Health and safety Reinforcing
1 Environment . .
Human Resources Reinforcing
Design Reinforcing
Social Reinforcing
Disaster Reinforcing
Employment Opportunity Reinforcing
Communication to the public Reinforcing
Land use Reinforcing
Conservation of cultural and natural heritage Reinforcing
. Technology Reinforcing
2 Social Health and safety Reinforcing
Design Reinforcing
Policy Reinforcing
Environment Reinforcing
Disaster Reinforcing
Social Reinforcing
Financial performance Reinforcing
Energy efficiency Reinforcing
Design Reinforcing
3 Economy Policy Reinforcing
Environment Reinforcing
Technology Reinforcing
Renewable Reinforcing
Disaster Reinforcing
Material Reinforcing
Method Reinforcing
Standard Operating Procedure Reinforcing
Contractor experience Reinforcing
4 Technical Energy efficiency Reinforcing
Design Reinforcing
Technology Reinforcing
Disaster Reinforcing
Human Resources Reinforcing
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No Risk classification Risk factors Relationship
Natural disasters Reinforcing
Technology Reinforcing
Social Reinforcing
5 Disaster Economy Reinforcing
Environment Reinforcing
Energy efficiency Reinforcing
Renewable Reinforcing
Conservation of cultural and natural heritage  Reinforcing
Environment Balancing
Sustainable Social Balanc!ng
6 Construction (SC) Economy Balancing
Technical Balancing
Disaster Balancing

Source: Identification results, (2022)

From the table 2 shows that there are 5 risk classifications, there are namely environmental,
social, economic, technical and disaster. Each classification has risk factors that influence each other,
the effect can influence environment economy, Policy, Technology, Health and safety, human resources,
design, social and disaster. Social have a reinforce relationship with employment opportunity,
communication to the public, land use, conservation of cultural and natural heritage, technology, health
and safety, design, policy, environment, disaster. Economy have a reinforce relationship with social,
financial performance, energy efficiency, design, policy, environment, technology, renewable, disaster.

Technical have a strengten relationship with material, method, standard operating procedure,
contractor experience, energy efficiency, design, technology, disaster, human resources. Disaster have
a reinforce relationship with natural disasters, technology, social, economy, environment, energy
efficiency, renewable, conservation of cultural and natural heritage. Sustainable Construction (SC) have
a reinforcing deeply with environment, social, economy, technical, disaster. These relationships are
described as follows:
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Source: Identification results, (2022)
Figure 1. Relationship Between Variables

From the figure above, it can be explained that among social, environmental, economic,
disaster and technical risk factors can influence each other, the plus + symbol means that it can add to
the existing risk value. while social, environmental, economic, disaster and technical risk factors can
affect sustainable construction negatively, it means that they can be a source of risk SC, in this case it is
symbolized by plus (+), but if the risk factor is managed properly, it can reduce the risk and than become
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a positive value, in this case it is symbolized by the minus symbol (-). If both of them variables have 2
symbols plus (+) and minus (-) it can be called the relationship means balancing each other.

5. Conclusion and Suggestion
5.1 Conclusion

The conclusion and the result based on the literature review there are 5 variables, there
are namely social, environmental, economic, disaster and technical. The five (5) variables are
fully integrated in two (2) forms of relationship, they are called reinforce and balance, where
these variables can strengthen, weaken and balance each other. Based on the discussion above,
it can be concluded that some previous research results agree that sustainable construction can
be achieved by minimizing the risks that exist..

5.1 Suggestion

There is a need for further research development in this topic, so that it can be seen
how much influence between variables that have been identified, and how much influence risk
analysis has to achieve sustainable construction.

References

[1] P.Zhang, G. Qin dan Y. Wang, “Risk Assessment System for Oil and Gas PipelinesLaid
in One Ditch Based on Quantitative Risk Analysis,” Energies, pp. 1 - 21, 2019.
[2] U. T. Departement, Pipeline Risk Modeling Overview of Methods and Tools for

Improved Implementation; Pipeline and Hazardous Materials Safety Administration,
2022.

[3] N. N. Rodhi, “Risk Analysis of Surabaya — Bojonegoro Highway Improvement Project,”
Civilla: Jurnal Teknik Sipil Universitas Islam Lamongan, vol. 7, no. 1, pp. 57-64, 2022.

[4] A. Qazi, A. Shamayleh, S. E. Sayegh dan S. Formaneck, “Prioritizing risks in sustainable
construction projects using a risk matrix-based Monte Carlo,” Sustainable Cities and
Society, vol. 65, 2021.

[5] N. N. Rodhi, J. Utomo dan A. Wibowo, “Kajian Risiko Penggunaan Sumber Daya Air
Berbasis Paradigma Bottom-Up Approach (StudiKajian Risiko Penggunaan Sumber
Daya Air Berbasis Paradigma Bottom-Up Approach),” Universitas Diponegoro,
Semarang, 2012.

[6] P.Zhang, G. Qin dan Y. Wang, “Optimal Maintenance Decision Method for Urban Gas
Pipelines Based on asLow as Reasonably Practicable Principle,” Sustainability, vol. 11,
no. 153, 2019.

[7] K. S. Pribadi, “Mendorong Industri Konstruksi Nasional Agar Berperan,” Institut
Teknologi Bandung, Bandung, 2017.

[8] J.Pei, G. Wang dan S. Luo, “Societal risk acceptance criteria for pressure pipelines in
China,” Safety Science, p. 2026, 2018.

[9] W. Aarseth, T. Ahola, K. Aaltonen, A. @kland dan B. Andersen, “Project sustainability
strategies: A systematic literature review,” International Journal of Project Management,
vol. 35, pp. 1071 - 1082, 2017.

201

Overview Of Risk Analysis As A Reach Of Sustainable Construction (Case Study: Bojonegoro — Tuban Pipeline)


http://issn.pdii.lipi.go.id/issn.cgi?daftar&&&&&2503-2399

ISSN (Online) 2620-7222
Nova Nevila Rodhi/Civila 07 (2) 2022 ISSN (Print) 2503-2399

[10] S. El-Sayegh, S. Manjikian, A. Ibrahim, A. Abouelyousr dan R. Jabbour, “Risk
identification and assessment in sustainable construction projects in the UAE,”
International Journal of Construction Management, pp. 1 - 10, 2018.

[11] N. N. Rodhi, I. P. A. Wiguna dan N. Anwar, “DISASTER RISK MITIGATION OF OIL
AND GAS PIPELINES PROJECT IN JAVA ISLAND INDONESIA,” ARPN Journal of
Engineering and Applied Sciences, vol. 14, no. 24, 2019.

[12] N. N. Rodhi, I. P. A. Wiguna dan N. Anwar, “Risk management system model to improve
the reputation of oil and gas companies in the Java island-Indonesia,” dalam MATEC Web
of Conferences, Bali, 20109.

[13] Y. Gonga, Z. Niua dan T. Baib, “Societal risk acceptance criteria for gas distribution
pipelines based on incident data from the United States,” Journal of Loss Prevention in
the Process Industries, vol. 63, 2020.

[14] I. P. A. Wiguna, N. Anwar, A. Widodo dan N. N. Rodhi, “Risk Management Effectiveness
of Oil And Gas Pipeline Construction in Java Island - Indonesia,” dalam Regional
Conference in Civil Engineering (RCCE), Surabaya, 2017.

[15] Deloitte, Sustainability Risk Management Powering performance for responsible growth,
Shoutheast Asia Ltd, 2019.

[16] L. Limac, E. Trindaded, L. Alencara, M. Alencarb dan L. Silvac, “Sustainability in the
construction industry: A systematic review of the literature,” Journal of Cleaner
Production, vol. 50, p. 1594-1605, 2021.

[17] C. Ramakrishna, B. Afonso, R. deAzevedob dan M. Madurwara, “Sustainable perspective
of ancillary construction materials in infrastructure industry: An overview,” Journal of
Cleaner Production, 2022.

[18] C. Wangae, P. Ghadimibf, M. K.Limcg dan M.-L. Tsengd, “A literature review of
sustainable consumption and production: A comparative analysis in developed and
developing economies,” Journal of Cleaner Production, vol. 206, pp. 741-754, 2019.

[19] I. M. Tjebane, 1. Musonda, C. Okoro dan A. Onososen, “Artificial Intelligence (Al) in
Sustainable Construction Management: A Scientometric Review,” Construction in 5D:
Deconstruction, Digitalization, Disruption, Disaster, Development, p. 137-150, 2022.

[20] L. Montalban-Domingo, T. Garcia-Segura dan A. Sanz-Benlloch, “Factors and Indicators
to Assess Sustainable Development Goals (SDG) in Public Works Procurement,” dalam
Construction Research Congress, American Society of Civil Engineers, 2022.

[21] J. Kivild, M. Martinsuo dan L. Vuorinen, “Sustainable project management through
project control in infrastructure projects,” International Journal of Project Management,
vol. 35, p. 1167-1183, 2017.

[22] P. Chan, K. Khoeng, K. H. Ung dan T. Tang, “Sustainable Building Plan-Design,
Construction, Performance, and Renovation Criteria,”
DOI:10.20944/preprints202108.0295.v3, 2021.

[23] S. Bakhtiari, “Risk Management: A Powerful Instrument For Sustainable,” International
Journal of Sustainable Development, p. 95 — 104, 2014.

[24] F. Afzal, B. Lim dan D. Prasad, “An Investigation of Corporate Approaches to
Sustainability in the Construction Industry,” Procedia Engineering, vol. 180, pp. 202-
210, 2017.

202

Overview Of Risk Analysis As A Reach Of Sustainable Construction (Case Study: Bojonegoro — Tuban Pipeline)


http://issn.pdii.lipi.go.id/issn.cgi?daftar&&&&&2503-2399

ISSN (Online) 2620-7222
Nova Nevila Rodhi/Civila 07 (2) 2022 ISSN (Print) 2503-2399

[25] M. M. Carvalho dan J. R. Rabechini, “Can project sustainability management impact
project success? An empirical study applying a contingent approach,” International
Journal of Project Management, vol. 35, p. 1120-1132, 2017.

[26] C. Marnewick, “Information system project's sustainability capabality levels,”
International Journal of Project Management, vol. 35, p. 1151-1166, 2017.

[27] S. Badi, “Public sustainable-energy requirements and innovation in UK PFI school
projects,” Construction Management and Economics, vol. 35, no. 4, pp. 218-238, 2017.

[28] S. Bathrinatha, K. Mohana, R. Koppiahraja, Bhalajib dan Santhic, “Analysis of factors
affecting sustainable performance in construction sites using fuzzy AHP - WASPAS
methods,” dalam Materials Today: Proceedings, 2022.

[29] L. Montalban, D. E. P. T. Garcia, S. A. Sanz dan Benlloch, “An integrated method for the
assessment of social sustainability in public-works,” Environmental Impact Assessment
Review, vol. 89, 2021.

[30] M. Huemann dan G. Silvius, “Projects to create the future: Managing projects meets
sustainable development,” International Journal of Project Management, vol. 35, p.
1066-1070, 2017.

[31] R. Usman, F. B. Olorunfemi, G. P. Awotayo, A. M. Tunde dan B. A. Usman, “Disaster
Risk Management and Social Impact Assessment: Understanding Preparedness,
Response and Recovery in Community Projects,” Environmental Change and
Sustainability, p. 259 — 274, 2013.

[32] D. A. Vallero dan T. M. Letcher, “Engineering Risks and Failures: Lessons Learned from
Environmental Disasters,” eadership and Management in Engineering, vol. 12, no. 4, pp.
199-209, 2012.

[33] A. Hasan, “Security of Cross-Country Oil and Gas Pipelines: A Risk Based Model,”
Journal of Pipeline Systems Engineering and Practice, 2016.

[34] M. Rostamnezhad dan M. J. Thaheem, “Social Sustainability in Construction Projects—
A Systematic Review of Assessment Indicators and Taxonomy,” Sustainability, vol. 14,
no. 9, 2022.

[35] H. Afshariab, S. Agnihotrib, C. Searcyc dan M. Jaber, “Social sustainability indicators:
A comprehensive review with application in the energy,” Sustainable Production and
Consumption, pp. 263-286, 2022.

[36] M. El-Abbasy, A. Senouci, F. M. T Zayed dan L. Parvizsedghy, “Condition Prediction
Models for Oil and Gas Pipelines Using Regression Analysis,” ournal of Construction
Engineering and Management, vol. 17, 2014.

[37] N. N. Rodhi, “Model Analisis Risiko Proyek Jaringan Pipa Migas Onshore Untuk
Sustainable Construction Di Pulau Jawa,” Institut Teknologi Sepuluh Nopember,
Surabaya, 2021.

203

Overview Of Risk Analysis As A Reach Of Sustainable Construction (Case Study: Bojonegoro — Tuban Pipeline)


http://issn.pdii.lipi.go.id/issn.cgi?daftar&&&&&2503-2399

ISSN (Online) 2620-7222
Nova Nevila Rodhi/Civila 07 (2) 2022 ISSN (Print) 2503-2399

This page is intentionally left blank

204

Overview Of Risk Analysis As A Reach Of Sustainable Construction (Case Study: Bojonegoro — Tuban Pipeline)


http://issn.pdii.lipi.go.id/issn.cgi?daftar&&&&&2503-2399

