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Abstract 
 

Two aspects that has to be considered in a construction project are project 

management which usually associates with maturity model and sustainability. 

Sustainability in construction usually known as sustainable construction, 

emerge as a result of waste generated by construction project which 

responsible for an estimated 50 percent of solid waste. Construction of a 

meteorological instrument station also takes part in contribution of solid 

waste. Due to weather uncertainty, more meteorological instrument stations 

are being construct progressively. Aside from the time consuming 

construction, it is also located among residential area which will be used for a 

long period of time. The sustainability theory itself has 3 pillars that is 

economy, environment, and social. Therefore, it is important for contractor to 

implement sustainability practices. The purpose of this article is to assess 

sustainability practices in case studies addressed to construction of 

meteorological instrument stations in 3 different locations in Indonesia. The 

result, which processed using Distance to Ideal Maturity Level (DIML) and 

Important Performance Analysis (IPA), shows one location with lowest 

maturity level (3 out of 5). Furthermore, recommendations on sustainability 

practices are provided in order to improve the maturity level of the project. 
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1 Introduction 
 

In the past 20 years, there has been an increase in the needs of climate 

and weather forecasts resulting more investment from the private sector. In 

Indonesia, the Meteorology Climatology and Geophysics Agency (BMKG) 

has a role to provide weather forecast data. In carrying out its role, BMKG is 

assisted by private contractors in constructing meteorological instrument 

stations. According to World Meteorological Organization (WMO), 

meteorological instrument stations have various uses, one of which is as a 

means of providing weather forecasts and analysis. A meteorological 

instrument station consists of several sensors used to detect the following: 

weather, wind direction and speed, number of clouds, cloud type, cloud 

height, visibility, air temperature, humidity, atmospheric pressure, amount of 

precipitation, duration of sunlight and solar radiation, and soil temperature. 

 Along with its development, a construction project has various aspects 

that determine the level of project success. [1] stated that companies are 

required to carry out assessments and measurements of these aspects to find 

out the latest situation, know the improvement in achievement, and assist in 

making short-term and long- term policies. One way is through the level of 

maturity. The level of maturity provides guidance on decision making and 

helps companies measure their progress. Since the Software Engineering 

Institute launched the Capability Maturity Model (CMM) nearly 20 years ago 

[2], hundreds of studies have produced maturity level models from various 

fields. [3] [4] 

 One aspect that needs to be considered in a construction project is 

Project Management. In [5] stated that the construction service business is 

increasingly paying attention to other aspects in addition to the technical 

aspect that were once the main key, for instance project management. Project 

management can help a company achieve project goals and on a larger scale 

that is the company's goals. Therefore, project management provides 

assurances to stakeholders that resources will be effectively managed in order 

to increase operational effectiveness and efficiency. 

 Another aspect that a construction project needs to consider is the 

sustainability aspect. "Developments to meet the needs of the present by not 

reducing the ability of future generations to meet their needs" is a definition 

of sustainability which, according to [6] has an impact on changing business 

practices; changes to the definition of development; and helps researchers 

and practitioners better understand not only the environmental impacts but 

also the social and economic impacts of human interaction with those around 

a project. 

 In the context of construction, the aspect of sustainability develops into a 

theory of sustainable construction. As a sector that consumes a lot of energy  
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and natural resources such as materials, water, land and also produces solid, 

liquid or gas waste it is important to apply sustainability practice in this 

specific area. Between 80 to 90% of the world’s liquid fuel needs are met 

bynon-renewable sources (IRPS). Fossil fuels have been critical in the 

development of our modern society; however fossil fuels use raises 

seriousenvironmental issues like global warming, acid rain and air pollution. 

[7] Sustainable construction is a comprehensive process aimed at restoring 

and maintaining the balance between the natural environment and the built 

environment and creating settlements that guarantee human dignity and 

encourage economic equality [8]. The practice of sustainable construction has 

a focus on 3 pillars namely, environmental, social, and economic. The 

environmental pillar is related to the use of materials, reduction of gas 

emissions and land management. The social pillar is related to the 

development of human resources (internal company) and community 

empowerment (external companies) through the Corporate Social 

Responsibility (CSR) program while economic pillar opens up job 

opportunities and contribute to the development of local economy. 

 In support to a more sustainable society, Government of the Republic of 

Indonesia are issuing a recommendation for sustainable practice. As a 

commitment to implement Sustainable Development Goals (SDGs) which 

signed by all members of the United Nations including Indonesia in 2015, the 

government of the Republic of Indonesia issued Presidential Regulation 

(Perpres) no.59 of 2017 concerning the Implementation and Achievement of 

Sustainable Development Goals (Perpres TPB). Specifically, the TPB 

Presidential Regulation regulating sustainable development in objective no.9 

which says "Building resilient infrastructure, enhancing inclusive and 

sustainable industries, and encouraging innovation". 

 Based on project management aspects and sustainability aspects, [9] 

states that sustainable construction from the perspective of project 

management is a model of sustainability approach based on criteria that are 

considered important to assess sustainability in construction sector. 

Therefore, it is necessary to know the relationship between aspects of project 

management with aspects of sustainability.  

 Each level shows difference of project maturity and sustainability 

practices achievement. As a form of company routine evaluation of ongoing 

projects, it is important to understand the maturity level of a project to then 

identify sustainability practices that need to be improved. Furthermore, it can 

be used to determine recommendations of strategies to increase project 

maturity levels while at the same time increasing company competitiveness 

to compete in a developing weather forecast industry. 

 This research present project maturity levels by processing data using 

Distance to Ideal Maturity Level calculation. Furthermore, it is also provide 

recommendations on sustainability practices in order to improve maturity  
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level. Sample used in this paper are construction of meteorological instrumen 

station in 3 locations in Indonesia. Each samples took 3 months to complete 

construction process. 

 

2 Conceptual Maturity Model for Sustainable Construction 
 

 
 

Figure 1 Factors and Subfactors Influential to Sustainable Construction 

 

The concept of maturity is closely related to project management. 

Maturity models show the sequence of levels or stages that form a predictable 

pattern from the initial conditions to maturity [9,10]. Another function is to 

analyze current conditions with the aim of obtaining and prioritizing 

corrective measures [11]. Maturity level is usually indicated by 5 levels with 

different achievements at each level. 

Since the Software Engineering Institute first introduced the Capability 

Maturity Model (CMM) nearly 30 years ago, hundreds of maturity models 

have been produced by researchers and practitioners from various sciences 

[12], including in sustainability field. According to The Brundtland 

Commission, the concept of sustainability (sustainability) is the certainty of 

humans in meeting current needs by considering the ability of future  
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generations to meet their needs. Another opinion from John Elkington in his 

book entitled Cannibals with Forks: the Triple Bottom Line of 21st Century 

Business in 1997 states that sustainability is balance or harmony of the triple 

bottom line, namely economic, social, and environmental aspects. 

The concept of sustainability is usually applied to engineering, especially 

construction industry as one of the business sectors that consumes resources 

and generates large amounts of waste. Huovila and Koskela [13], stated 

sustainable construction is an answer to the need for sustainable development 

in order to provide a better quality of life for present and future generations. 

Another definition of sustainable construction is an activity which creates and 

operates a healthy built environment based on resource efficiency and 

ecological design, and follows the seven principles of sustainable 

construction that must be fulfilled in every phase of design and construction 

activities throughout the entire life cycle of the building. 

In the construction sector, one of the models representing sustainable 

construction was proposed by Cheng Siew Goh and Steve Rowlinson [10]. 

Figure 1 shows the 5 influential factors with each own subfactors both 

researcher identified, namely performance, management capability and 

capacity, tactical framework development, research and development, and 

culture. 

 

3 Research Method 
 

In this study, it is used meteorological instrument station construction in 

3 different areas in Indonesia as the research object. Project 1 located in Pidie 

in the province of Nangroe Aceh Darussalam, Project 2 in New Yogyakarta 

International Airport, and Project 3 in Manggarai, Nusa Tenggara Timur. 

Primary data is collected through the distribution of questionnaires conducted 

in stages.  

Table 1 Likert Scale 

 Definition Scale 

Level of 

Importance 

Not important 1 

Not too important 2 

Quite important 3 

Important 4 

Very important 5 

 

The first stage of the questionnaire was distributed to experts in order to 

ascertain the needs of the research sub factor while the second stage 

questionnaire was distributed to project team members, who were members 

of middle management in the three construction projects, with the aim of 

assessing the importance and performance level of each sub factor. To 

evaluate the questionnaire, both experts and middle management project 
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team members use a Likert scale, which is the interval scale that respondents 

can choose to represent their opinions on a statement. This scale is stated in 

number 1 as the minimum value and number 5 as the maximum value as 

presented in table 1. After all data has been collected and passed statistical 

tests, data processing is performed using the Distance to Ideal Maturity Level 

(DIML) method. 

 

4 Projects Distance to Ideal Maturity Level (DIML) Value 
 

Data processing shown the maturity of the 3 projects in form of a level. 

Project 1 has DIML value of 3.148 and is located in level 4 (sustainability), 

Project 2 has DIML value of 1.648 and is located in level 5 (mature 

sustainable), while Project 3 has DIML value of 4.428 and is located at level 

3 (satisfactory). 
Table 2 DIML Value Range Score 

 

Level Range Level 

Level 1 (unsustainable) 8.944 -7.155 

Level 2 (poor sustainable) 7.154 – 5.367 

Level 3 (satisfactory) 5.366 – 3.576 

Level 4 (sustainable) 3.577 – 1.789 

Level 5 (mature sustainable) 1.788 - 0 

 

It can be discovered that Project 3 has the lowest DIML value. Referring 

to table 2 which mention the value of each level, it is known that the value is 

at maturity level 3 (satisfactory). At this level a company has a single 

methodology as a center for project management and sustainability practices 

that have clear objectives. In addition, the surrounding community has also 

begun to understand the importance of sustainable construction. Figure 2 

illustrate achievement of each 3 projects factors performance in the form of 

radar diagram. As shown in the figure, project 3 has the smallest area covered 

means it has the lowest value. 

 
Figure 2 Factors Performance of Each Project 
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To increase the level of maturity of Project 3, further analysis is needed 

to identify sub factors that need to improve by mapping each sub factor into 

the Importance Performance Analysis (IPA) matrix. 

 

5 Factors Analysis using Importance Performance Analysis 
(IPA) Matrix 

 
Table 3 Description of each Subfactor Practices 

 

 Sub-factor Description 

Quadrant 

1 

Clear Mission 

and Tangible 

Vision (TFD1) 

Construction of meteorological instrument station project is 

an expansion of the company's business which have 

decades of experience in various business fields and 

collaborate with the support of various international 

manufacturers, and are now expanding their business lines 

into the fields of information technology, aviation, and 

marine. 

Sustainable 

Values of 

Company and 

Project (P10) 

Corporate Social Responsibility (CSR) program 

performance has bring added value to the community 

strengthen company reputation in the long run. 

Specialized 

Expertise, Skill, 

and Knowledge 

(MC1) 

Contractor employs a certified workforce in all fields from 

the management stage to field workers. In addition, experts 

from international manufacturers also directly supervise the 

operational work. 

Enviromental 

Impact (P2) 

Contractor is committed to preserving the environment by 

carrying out special treatment for each type of waste, 

especially B3 waste. The project utilizes renewable energy 

sources in the form of solar panels as a source of electrical 

energy. 

Common 

Language (C1) 

Good communication is created between the management 

and the project team members and the community, given 

the location of Project 3 which was built near residential 

areas. 

Knowledge 

Sharing 

Platform 

(TFD4) 

Contractor facilitates the development of competencies and 

expertise for technical and non-technical workers in order 

to create competent human resources. 

Quadrant 

2 

Quality of 

Comfort (P3) 

The contractor is guided by Minister of Manpower 

Regulation (Permenaker) no. 5 of 1996 to achieve safety 

and safety. 

Self Motivation 

(C4) 

Overall individuals who are members of the company are 

supportive in working together to develop new ideas both 

technical and non-technical. 

Awareness (C2) In doing so, managers and project team members make 

decisions quickly to overcome obstacles that arise during 

project implementation. 

Continous 

Learning 

(RnD2) 

One of the steps taken by the contractor to ensure the 

continuous implementation of learning is to conduct 

international training in understanding the operation of the 

tool to regional and central project owner staff. 
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Table 3 (cont.) Description of each Subfactor Practices 

 

Quadrant 

3 

Functional 

Applicability 

(P7) 

Along with the increasing need for meteorological 

instruments in Indonesia, the decades of experience that 

contractors have in integrating and constructing 

meteorological instruments show the quality of the 

contractor as one of the trusted project owners. 

Innovation 

(RnD1)  

 

As a contractor committed to introducing the latest 

technology to project owners, the company is always 

innovating the integration of new products from various 

suppliers around the world. 

Quadrant 

4 

Resources 

and 

Materials 

Consumption 

(P1) 

In carrying out project construction, the company maintains 

a commitment to reduce construction waste by utilizing 

resources and materials that are still suitable for other uses. 

Design 

Process (P5) 

The contractor is committed to continuing to maintain the 

trust of the project owner by always prioritizing the quality 

of work, including in the construction design that must be 

sturdy for long-term use. 

Life Span 

(P8) 

The contractor cooperates with proven material suppliers 

who have supported the implementation of many previous 

projects. Hence, the contractor is required to carry out 

maintenance of the facility for 5 years. 

Concern 

(C3) 

The contractor shows concern for the development of 

workers involved in the work of Project 3 as evidenced by 

employee loyalty. 

Data 

Respiratory 

of Previous 

Projects 

(TFD2) 

The contractor always publishes project documentation that 

is well documented and structured as a means of identifying 

obstacles in each project and conducting evaluations. 

Technical 

Tools and 

Techniques 

(MC2) 

Companies use methods such as Sustainable Construction 

Safety and Health in implementing projects. 

Financial 

Capability 

(MC4) 

The contractor submits an investment plan for the system, 

procedures and human resources to the project owner at the 

tender stage. 

 

 

In the process, project 3 has carried out several sustainability practices that 

refer to the principle of sustainable construction in the form of utilizing 

resources and materials suitable for other uses (reuse), eliminating the 

disposal of poisons into the environment by carrying out special procedures 

for the disposal of B3 waste (eliminate toxics), and utilizing renewable 

energy by using solar panels as a producer of electrical energy (renewable). 

Table 3 mentions sustainabilty practices that has been done during 

construction process of project 3. 

Furthermore, using IBM SPSS Statistics software an IPA matrix is 

generated. IPA matrix shows the position of each sub factor in 4 of IPA  
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quadrants [14][15]. Each of the quadrant has different degree of importance. 

In Project 3, there are 6 sub factors in quadrant I (concentrate here), 4 sub 

factors in quadrant II (keep up the good work), 2 sub factors in quadrant III 

(low priority), and 7 sub factors in quadrant IV (possibly overkill) displayed 

in figure 3. Sub factors in quadrant I (concentrate here) of the Importance 

Performance Analysis (IPA) matrix are priorities for improvement.  

 
Figure 3 Importance Performance Analysis (IPA) Matrix 

 

6 Sustainability Practices Recommendation 
 

 In order to step up project maturity level, sustainability practices on factors 

on IPA matrix quadrant 1 must be improve. This paper provide sustainability 

practice recommendations as shown in table 4. 
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Table 4 Sustainability Practice Recommendations 

 

Subfactor Recommendation 

The construction of the meteorological 

instrument station project construction 

is the expansion of the company's 

business lines which have decades of 

experience in various business fields 

with the support of various  

international manufacturers,  and  are 

now expanding their business lines into 

the fields of information technology, 

aviation, and marine. (TFD1) 

Form a business group with a 

holding company with the aim 

of facilitating planning, 

coordinating, developing, and 

controlling the entire business 

line to optimize overall 

company performance. This will 

ensure that the implementation 

of company activities does not 

deviate from the company's 

vision. 

Corporate Social Responsibility (CSR) 

program performance has bring added 

value to the community with the aim to 

strengthen company reputation in the 

long run. (P10) 

Conducting discussions with 

surrounding communities 

related to mapping needs that 

prioritizes community 

empowerment in order to get an 

appropriate CSR program. 

 
Table 4 (cont.) Sustainability Practice Recommendations 

 

 Launching a company program that 

participates in developing regional 

potential. 

The contractor employs a certified 

workforce in all fields both 

technical and non-technical. In 

addition, experts from international 

manufacturers also directly 

supervise the workmanship process. 

(MC1) 

Providing scholarship programs for 

training to workers who perform well 

during project work. 

The contractor is committed to 

preserving the environment by 

carrying out special treatment for 

each type of waste, especially B3 

waste. In addition, the project 

utilizes renewable energy sources 

in the form of solar panels as a 

source of electrical energy. (P2) 

Collaborate with waste treatment 

companies for other uses. 

Conduct intensive socialization and 

training to project site workers 

regarding management of the 

remaining material and the negative 

impacts that can be caused by 

construction activities. 

Good communication has been 

created between the management 

and the project team members and 

the community, given the location 

of Project 3 which was built near 

residential areas. (C1) 

Disseminating and intensifying the 

practice of Good Corporate 

Governance (GCG) which based on 

transparency, accountability, 

responsibility, independence, and 

equality principles to the internal of the 

company. 
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 Provides a means to cut down 

alleged violations of GCG 

principles through a 

whistleblowing system as a 

mechanism for early detection in 

creating a work environment 

that is clean from corruption, 

collusion, and nepotism. 

The contractor facilitates the development of 

competencies and expertise for technical and 

non- technical workers in order to create 

competent human resources. (TFD4) 

Formulate development 

programs that are targeted to the 

needs of workers. 

Conduct knowledge and skills 

enrichment programs that link 

and match to the workers needs 

as part of sustainable growth. 

 

7 Conclusion 
 

From the results of calculations using the Distance to Ideal Maturity Level 

(DIML) method which is assessed based on the performance of 19 

sustainable construction indicators, it is known that Project 3 located in 

Manggarai Province, East Nusa Tenggara Regency has DIML value of 4.428 

and is at the lowest maturity level (level 3) among the 3 projects.  

By using the Importance Performance Analysis (IPA) method with input 

of importance level and Project 3 performance level, it was found that there 

are 6 sub factors that are in quadrant I (concentrate here) of the IPA matrix. 

The six sub factors prioritized for improvement are Clarity of Vision and 

Mission (TFD1); Project and Company Sustainability Values (P10); Special 

Skills, Abilities, and Knowledge (MC1); Environmental Influences (P2); 

General Languages (C1); and Knowledge Sharing Facilities (TFD4). 

Sustainability recommendations given for the 6 sub factors are as follows: 

Special Skills, Abilities, and Knowledge (MC1): Provides a scholarship 

program to attend training for workers who perform well during project 

work. 

Environmental Impact (P2): Collaborate with waste treatment companies 

for other uses; and conducting intensive outreach and training to workers on 

site regarding the management of the presence of material waste and the 

impacts of construction activities. 

General Language (C1): Disseminating and intensifying the practice of 

Good Corporate Governance (GCG) which prioritizes the principles of 

transparency, accountability, responsibility, independence, and equality to the 

internal company; and provide a means to submit complaints regarding 

alleged violations of GCG principles through the violation reporting system. 
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Knowledge Sharing Facility (TFD4): Formulate development programs 

that are targeted to the needs of workers; and conduct link and match 

enrichment knowledge and skills programs for workers as part of sustainable 

growth. 
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