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Abstract 

“The world is crowded enough!” it is the appropriate word to describe the current world’s condition. The 

increase of the world population are cause by many factors, one of them is urbanization. There is an estimation says 

in 2050, there will be a twice increase in the world’s population living occurs in developing countries. With the 

rapid population increase, it is crucial to focus on sustainable environment development. Technology as the other 

drivers in environment development is entering the higher levels of development that leads us to simplicity and 

helps to deliver a sustainable future. Let’s take Singapore as example. Singapore comes up with the highest 

population in world, but this city has a sustainable innovative environment friendly idea, which makes the 

environment green and clear. In order to have such achievement, both the private and public sectors get pushed by 

the legislative to adapt the CSR principle in order to create a green environment. In creating a sustainable 

environment, Singapore gets help and is saved by the technologies they have, as Singapore cannot reach sustainable 

goal in a maximum result without the help of technology. Technological innovations and information systems are 

the two components that are relied upon to help build a sustainable life. Thus, this paper is written to emphasize on 

how information systems and their innovations play a crucial role on building a sustainable environment. 

Keywords: Corporate Sustainable Responsibility (CSR), Government role, Green business, Green campus, 

Green city, Information systems, Sustainable environment. 

 

“Dunia ini cukup ramai!” Ini adalah kata yang tepat untuk menggambarkan kondisi dunia saat ini. 

Peningkatan populasi dunia disebabkan oleh banyak faktor, salah satunya adalah urbanisasi. Ada perkiraan 

mengatakan pada tahun 2050, akan terjadi peningkatan populasi dunia yang hidup sebanyak dua kali lipat, dan hal 

ini terjadi di negara berkembang. Dengan peningkatan populasi yang pesat, sangat penting untuk fokus pada 

pembangunan lingkungan yang berkelanjutan. Teknologi sebagai pendorong lain dalam pembangunan lingkungan 

sedang memasuki tingkat pembangunan yang lebih tinggi yang menuntun kita pada kesederhanaan dan membantu 

mewujudkan masa depan yang berkelanjutan. Mari kita ambil Singapura sebagai contoh. Singapura hadir dengan 

populasi tertinggi di dunia, tetapi kota ini memiliki ide ramah lingkungan inovatif yang berkelanjutan, yang 

membuat lingkungan menjadi hijau dan cerah. Untuk mencapai prestasi tersebut, baik sektor swasta maupun publik 

didorong oleh legislatif untuk mengadaptasi prinsip CSR untuk menciptakan lingkungan yang hijau. Dalam 

menciptakan lingkungan yang berkelanjutan, Singapura mendapat bantuan dan diselamatkan oleh teknologi yang 

mereka miliki, karena Singapura tidak dapat mencapai tujuan berkelanjutan dalam hasil maksimal tanpa bantuan 

teknologi. Inovasi teknologi dan sistem informasi adalah dua komponen yang diandalkan dalam membantu 

membangun kehidupan yang berkelanjutan. Dengan demikian, makalah ini ditulis untuk menekankan pada 

bagaimana sistem informasi dan inovasi mereka memainkan peran penting dalam membangun lingkungan yang 

berkelanjutan. 

 

Kata kunci: Bisnis Hijau, Corporate Sustainable Responsibilty (CSR), Kampus Hijau, Kota Hijau, Sistem 

Informasi, Lingkungan Berkelanjutan, Peran Pemerintah. 
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CHAPTER I 

INTRODUCTIONS 

1.1. BACKGROUND 

As a human being, living in a vibrant and 

healthy environment is all we want. Even if it could 

be possible to reach, we don’t want to live in a so 

crowded place. Quoted from [1]Australian Academy 

of Science, it is stated that “Many people worry that 

population growth will eventually cause an 

environmental catastrophe. However, the problem is 

bigger and more complex than just counting bodies”. 

The point they want to emphasize is the population 

growth is not only about a matter of numbers, but it 

will give impact to the resources and environment. 

The world population is growing by approximately 

74 million people per year, which caused the 20th 

century considered as the biggest increase of human 

population in human history, also the research stated 

that we have consumed more resources in the last 50 

years than the whole of humanity before us.  

 

[1]Figure 1: Human population has seen exponential growth over the past few hundred years. Data source: 

Our World in Data. 



 

[1]Figure 2: Investing in clean energy is one way to reduce our environmental strain on the planet. Image 

source: David Clarke / Flickr. 

[1]As shown in Figure 1, in 2015 world 

populations, there are 7.3 billion people that need to 

be fed, clothed, sheltered, nurtured and educated. 

More than 7.3 billion people who busy consuming 

resources, are also producing vast quantities of waste, 

and our numbers continue to grow. The United 

Nations estimates that the world population will 

reach 9.2 billion by 2050. The impacts of population 

increase on the environment take two major forms: 

the consumption of resources(land, food, water, 

air, fossils, fuels, and materials), and the waste 

products (air and water pollutants, toxic 

materials, greenhouse gases)as the result of 

resource consumption. From the previous point, it 

concluded that increase in population is give bad 

impacts to the environment. So what we should do in 

order to stop population growth? The answer is NO, 

there’s nothing we can do to stop population growth, 

as population growth is not a shocking matter; also 

human have always moved around the world. Despite 

that, there are several solutions offered by [1]Joel 

Cohen, a mathematician and author, and one of them 

is “Technical Innovation”. This solution driven us 

to see innovation and technology not only as an 

extension of the planet’s human carrying capacity, 

meanwhile also as the improvement of life quality of 

each individual. Advances in food production 

technologies such as agriculture, water purification 

and genetic engineering may help to feed the masses, 

lastly as what shown in Figure 2, moving on from 

fossil fuels to renewable power sources such as wind 

and solar will go some way to reducing climate 

change. 

Aside talking about the role information 

systems, actually we also should take a look to the 

government’s policy. How it could be happen there’s 

something works in a good way without any approval 

and clear policy from the government?  Let’s take 

Singapore as the sample of observation. [3]Singapore 

is one of the world's leading commercial hubs, with 

the fourth-biggest financial center and one of the five 



busiest ports. Singapore has made the rapid transition 

from a developing to a developed country in five 

decades by prioritizing the twin goals of developing a 

competitive economy and pursuing environmental 

sustainability. Both are important in order to attract 

investors and enhance life quality. The first 

Singapore Green Plan was released in 1992 by the 

Ministry of the Environment, followed in 2002 by a 

new 10-year national plan, developing a national 

approach of integrated planning and close attention to 

detail. In 2009, the Ministry of the Environment and 

Water Resources and the Ministry of National 

Development released the Sustainable Singapore 

Blueprint (SSB), which outlined five year plans to 

make Singapore becoming a lively city-state, and key 

strategies for Singapore’s sustainable development in 

the long term. Singapore also developing a clean-tech 

hub, and is harnessing opportunities in clean and 

green energy (e.g. solar), waste and water 

technologies, urban management, green information 

and communications technology, and clean mobility, 

among others. If Singapore wants have continuous 

growth and luxurious, the lion city must continue to 

upgrade the ambition and innovation of their 

sustainability approach. [3] Singapore has also 

launches their sustainability goals until 2030. [3]The 

SSB(Sustainability Singapore Blueprint) underlines 

the major strategies to achieve the twin objectives of 

economic growth and good living environment that 

includes: ambitious targets for energy efficiency, 

water consumption, local air quality, use of public 

transportation, green and blue space- including park 

space and water catchment areas, and green 

buildings.[3]Singapore’s has also established their 

land use plans for the next 40-50 years and it is 

reviewed every decade. [3]This long-term plan is then 

translated as a master plan for the development 

guidance for the next 10-15 years. [3]Lately, 

Singapore also preparing an underground master plan 

to build transportation links, shops, and other 

facilities under the existing surface developments so 

as to ensure room for future growth.[3]Singapore’s 

long-term transportation plans are outlined in the 

Land Transport Master Plan 2013. [3]The plans 

outline measures to increase connectivity, improve 

transport services, and create a more inclusive and 

live-able community.[3]Singapore’s emphasis on 

sustainability is a form of effort to deal with climate 

changes, and to take the whole governmental 

approach. [3]In general, the Singapore policy 

portfolios consists of a range of instruments and 

measures that targets numerous goals as shown in the 

Table 1 below: 

INSTRUMENTS GOALS TARGETS 

Air Quality Regulatory measures for 

stationary and mobile sources of 

pollutants; 

co-regulation of pollutants by 

government, industry, and consumers. 

Transportations Electronic road pricing (a form 

of congestion charging in central city 

areas), cycling networks and pathways, 

vehicle quota system (i.e. the auctioning 

of certificates of entitlement for vehicle 

ownership), and a dense and integrated 

public transport system consisting of the 

mass rapid transit system and bus 

network. 

Climate changes Regulatory measures for stationary and 

mobile sources of pollutants, co-

regulation of pollutants by government, 

industry, and consumers. 

Energy 

efficiency 

Promotion of energy efficiency, setting 

minimum standards, 80 percent of 

buildings in Singapore to achieve 

Green Mark certification by 2030. 



Water Sourcing water from local catchments; 

recycling and desalination of water; 

improvement of water efficiency 

through water efficient homes program; 

mandatory submission of water 

efficiency management plans for large 

water users; application of international 

water standards; provision of education 

for those living in water catchment areas; 

and long run marginal pricing to 

encourage water conservation, reflecting 

the scarcity value of water 

Waste  Incineration; encouragement of 

participation in recycling; promotion of 

innovative technologies to recycle and 

reduce waste; infrastructure support for 

recycling; and voluntary Singapore 

Packaging Agreement. 

Nature 

conservation 

reforestation 

and outreach 

program for 

students 

Nature recreational master plan, and 10 

percent of land area committed as green 

space, of which half is gazetted nature 

reserves. 

Provision of 

green and blue 

spaces 

Enhancement of Singapore’s physical 

environment through the provision of 

greenery and green spaces as well as 

cleaning and opening up water bodies for 

recreational activities. 

Public health Improvement of the cleanliness and 

hygiene of public places; control of 

vector-borne diseases; prohibition of 

smoking in public places; public 

education; monitoring and improving 

indoor air quality; and researching 

healthy indoor environment. 
[3]TABLE 1: Singapore policy portfolios 

From the information above, we can see that 

Singapore’s government is really strict and serious in 

creating and applying this policy to the city. This 

thing could be seen from their master-plan in creating 

a long term goals for the city development and 

sustainability. [3]Despite the limitation Singapore has, 

Singapore has been effective in applying a strict 

approach to developing tailored solutions for each 

environmental goal that resulted in its successfulness 

in attracting international investment. Another 

achievement is aside having commitment to build a 

green city, Singapore also commit to build a green 

campus. [4]Nilesh Y. Jadhav, the Senior Scientist and 

Program Director at the Energy Research Institute at 

NTU(Nanyang Technological University )Singapore 

stated that NTU involves running Eco-campus, where 

they develop and test green technologies of the 

future, also he adds that NTU soon to be the world’s 

greenest campus.He also says that “the most 

important characteristic of the Eco-campus initiative 

is that each technology needs to be demonstrated on 

the campus apart from the R&D work. This really 

adds the biggest value to the company as often, it’s 

difficult to find the first adopter of cutting edge 

technologies. He also tells about the eco-campus 

projects, where six of the projects are successfully 

completed. One of them, developed together 



with Engie, an app for energy conservation through 

user behavior. We tested it with the students and the 

whole campus staff. They interacted with the facility 

managers in order to save energy via the app. We 

involved professors from the Sociology and 

Economics Departments in order to add some great 

elements features and make people want to use it. He 

really feels thankful to this solution, as he says “we 

would be able to save about 5% of energy on the 

campus through behavior change. Right now, we are 

working on the second version called PowerZee, 

which will be used in other universities all over 

Singapore and the world”. 

[4]Nilesh also reveals that this goal is 

reciprocal with Singapore’s commitment in the Paris 

Agreement which states 36% reduction in carbon 

intensity. He also adds due to Singapore’s unordinary 

mix of energy, the saving in energy are directly linked 

to carbon savings. And lastly he also reveals that the 

energy savings helps Singapore savings around 5–10 

million Singapore dollars per year. 

 

[4]Figure 3: The Research Topics of Urban Energy Efficiency and Sustainability 

[4]Aside talking about Singapore’s energy 

consumption savings, Nilesh also tells about his main 

research fields, the Energy Information and Analytics. 

Figure 3 explains the topics and the main points that 

need to be emphasized in his research.  Figure 4 

below shows the research and development projects 

related to renewable energy and the key innovation in 

each study scopes. [4]Nilesh stated that with more than 

200 buildings on the campus, they are able to collect a 

lot of data. They using smart meters and BMS 

(building management system) for compile all the 

data and tracking everything from energy efficiency to 

consumption patterns. For example, during the 

holidays the energy consumption in the campus 

decreases significantly, with the availability of the 

data, it can helps them in bill saving negotiation. 

Along with analytics we also do data simulation and 

model on energy use of different buildings. 

http://www.engie.com/en/
https://itunes.apple.com/us/app/powerzee/id1165387066?mt=8


[4]Figure 4: The Research and Development Projects related to Renewable Energy and its Key Innovation in 

each Study Scopes. 

[4]Lastly he reveals one of the sustainability 

goals for Singapore is that by 2020, 80% of the 

Singapore’s buildings need to be green certified. At 

the moment it’s little bit over 20%. Interestingly, it’s 

not only buildings or campuses, but entire city 

districts that are becoming green. There are research 

and policy efforts in Singapore to push further 

towards zero energy and even positive energy 

buildings. “There is one great research project that 

we call a Smart Multi Energy System (SMES). It 

combines thermal, electrical and gas energy sources 

and they are being optimized based on the 

availability of each energy source at any point of 

time. It enables you to play with the grid in real time 

offering enhanced demand response opportunities. 

Once this project finishes it can be deployed at any 

industrial site that has different energy sources and 

it will help to save up to 20% of all cost.” 

 

1.2. PROBLEM FORMULATION 

According to the background of this paper, 

the writer conducts a literature review for these types 

of problems: 

1. How information systems and technological 

innovation play a role in creating sustainable 

environment? 

2. Does government role needed in a process 

of creating sustainable environment? 

3. How both technological innovation and 

governmental role synergize in building a 

good environment? 

 

1.3. RESEARCH LIMITATIONS 

Due to the limitations of time and tools, this research 

not required and not included any qualitative method 

(interview/questionnaire). Also this research only 

includes one sample country as the observation 

sample. 



1.4. RESEARCH OBJECTIVES 

From some of the explanations above, this 

academic paper wants to discuss and emphasize 

about how important the role of information system 

(aside the social-politic role) in forming a sustainable 

environment. From the story above about the eco-

campus in Singapore, we could see that information 

systems gives positive impacts for the development 

of a country and organizations, and also give solution 

in building a sustainable life and environment. 

 

CHAPTER II 

THEORETICAL BACKGROUND 

2.1. SUSTAINABILITY 

[5]According to Merriam-Webster dictionary, 

sustainable is defined as “capable of being 

sustained”, also “of, relating to, or being a method of 

harvesting or using a resource so that the resource is 

not depleted or permanently damage (sustainable 

techniques, sustainable agriculture)”.  

[10]According to Brown et al.(1987), mostly some 

domains stated the definitions of sustainability is 

related to human survival –where human survival is 

the goal of sustainability-, and ignoring the biosphere 

sustainability without human existence. 

Gatto(1995)identifies distinct definitions of 

sustainability for biological, ecological and 

economical systems, and argues that these definitions 

are flawed, because they imply sustained 

development when in fact continuous population or 

economic growth is not feasible. Gatto.(1995) argues 

that biological systems are sensitive to fluctuations, 

and are therefore inherently unsustainable in the 

sense that there is no continuous development. These 

fluctuations are in fact necessary to maintain 

ecosystem diversity(Gatto.1995). As continuous 

growth is infeasible, compromises must be made by 

having a growth limitation, so the quality of living 

can be maintained while exercising equitable 

resource usage (Brown, etal.1987). 

[6]Another definitions come from Amory B. Lovins, 

co-founder of the Rocky Mountain Institute, 

together with Karlson, Hargroves and Michael H. 

Smith, co-founders of the non-profit Natural Edge 

Project, released a book titled The Natural 

Advantage of Nations: Business Opportunities, 

Innovation and Governance in the 21st Century. 

The authors identify the following principles to guide 

modern sustainability: 

1. [6]Dealing transparently and systemically 

with risk, uncertainty and irreversibility. 

2. [6]Ensuring appropriate valuation, 

appreciation and restoration of nature. 

3. [6]Integration of environmental, social, 

human and economic goals in policies and 

activities. 

4. [6]Equal opportunity and community 

participation/sustainable community. 

5. [6]Conservation of biodiversity and 

ecological integrity. 

6. [6]Ensuring inter-generational equity. 

7. [6]Recognizing the global integration of 

localities. 

8. [6]A commitment to best practices. 

9. [6]No net loss of human capital or natural 

capital. 

10. [6]The principle of continuous improvement. 

11. [6]The need for good governance. 

2.2. SUSTAINABLITY, TECHNOLOGIES, AND 

GOVERNMENT 

[7]Technology is an important means by which we 

can address our global problem. Leveraging 

technologies to produce goods and services that are 

environmentally friendlier is a momentous endeavor, 

and may in fact constitute ‘one of the biggest 

opportunities in the history of commerce” (Hart, 

1997). 

 [7]From the room and the point of view of 

information technologies, the disposal of equipment 

is a major environmental problem because of the 

toxic products in computers and displays. However, 

IS has been the major contributor to productivity 

growth in many countries over the last half century. 

We cannot deny the fact that we need IT to run the 

information systems that will support sustainable 

business practices. 

[7]“Many business leaders are linking sustainability to 

their corporate strategy. They recognize that they 

have big responsibility to participate in solving this 

critical global problem and that their customers 

expect them to provide green products and services. 

Sustainability requires sustainable business practices 

because of the dominant role of corporations in the 

global economy, and IS will be a major element in 

the transition to a sustainable economy.” (Esty& 

Winston, 2006) 



[25]According to Merriam-Webster dictionary, 

government is defined as the act or process of 

governing-specifically : authoritative direction or 

control. Government also can be defined as the body 

of persons that constitutes the governing authority of 

a political unit or organization, such as: the officials 

comprising the governing body of a political unit and 

constituting the organization as an active agency. 

[26]Fiorino(2012) stated the role of government in 

building sustainable environment has received 

limited attention in a scholarly journal writing. He 

argues that governmental issues are must be seems 

from the perspective of social dimension of 

sustainability. The role of government is mostly 

described in form of qualitative and normative terms 

through concepts such as community participation, 

empowerment, equity, and transparency. But the fact 

however is the government and its governance 

functions, goes beyond these social-normative 

dimensions. The outcomes of governance also give 

impact to the other two dimensions of sustainability, 

ecological and economic factors.  

[26]The critical question on the role of government in 

sustainable environment related to the concern to 

which a government can shape or shaped by the 

society and environment of which it is part. Classical 

and contemporary political theory of government, 

ideological perspectives, as well as the system of 

government influences the role that a particular 

society ascribes to its ruling entity. This role is highly 

case sensitive and depends on specific factors such 

as: 

• [26]Demographic circumstances (e.g. size or 

composition of the population), 

• [26]Historical realities (e.g. colonialization, 

conflict, or stability). 

• [26]Geographical and geological realities 

(e.g. size, location, availability of natural 

resources, or urban-rural settings). 

• [26]State of development (e.g. socio-

economic status or growth trajectory). 

• [26]Ideology and politics (e.g. Marxism, 

capitalism, liberalism, state interventionism, 

policies. 

• [26]Prioritization, distribution of wealth, 

development approach, or awareness). 

• [26]System of government (e.g. spheres and 

tiers, level of decentralization, 

constitutionalism). 

[26]Aside that, it should be noted that the role of the 

government in general society has expanded 

dramatically over the past century. (Brown 1991:12; 

Greig, Hulme and Turner 2007:23; Barbier 2010:637) 

reveals that in comparison to pre-20th century 

functions, governments have taken on new and major 

roles that typically comprise a modern state. Also in 

Adam Smith’s  classic work, An Inquiry into the 

Nature and Causes of the Wealth of Nations, 

written in 1776, he outlines three major government 

roles- national defense, administration of justice (law 

and order), and the provision of certain public goods 

and services. There are contemporary conceptions of 

the government’s role, notably the seminal 

contribution of Musgrave in his Theory of Public 

Finance (1959). This theory explains the roles in their 

most fundamental level: 

• [26]Allocative (e.g. resources, maximized 

efficiency, service delivery) 

• [26]Distributive (e.g. equity, social security, 

services) 

• [26]Regulatory (e.g. enforce law, policy 

making, protection, social justice) 

• [26]Stabilization (e.g. fiscal, monetary and 

economic policies to pursue objectives for 

control of inflation, unemployment, etc.)(cf. 

Zhang and Pearse 2011:10). 

[26]Overall, it is accepted that governments should act 

as catalysts for change. Bovaird and Löffler 

(2009:29) argues that governments should become 

the champion  and set the strategy and step for 

transformation, establish conducive statutory 

frameworks to protect the environment, and make 

resources available. Governments are also 

responsible for economic prosperity, welfare and 

prosperity for the populations, and overall 

socioeconomic development.  

[26] (Payne and Phillips 2010:23; Hopper 2012:15) 

argue that without a growing economy a country 

cannot prosper and fulfill the needs of its citizens. 

Without the protection of the environment, citizens of 

a country will not have a healthy and safe place in 

which to live and will not have access to clean water, 

air and soil. 

2.2.1 SUSTAINABILITY AND GREEN 

TECHNOLOGIES 

[8]The term "technology" refers to the application of 

knowledge for practical purposes. 



[8]The field of "green technology" encompasses a 

continuously evolving group of methods and 

materials, from techniques for generating energy to 

non-toxic cleaning products. The present expectation 

is that this field will bring innovation and changes in 

daily life of similar magnitude to the "information 

technology" explosion over the last two decades.  

[8]Examples of green technology subject areas 

1. Energy- Considered as the most urgent issue 

for green technology. Including the 

development of alternative fuels, new means 

of generating energy and energy efficiency. 

2. Green building-Including everything from 

the choice of building materials to where a 

building is located. 

3. Environmentally preferred purchasing- 

Government innovation that  involves the 

finding for products that both contents and 

production methods have the smallest 

possible impact on the environment, and 

mandates that these be the preferred 

products for government purchasing. 

4. Green chemistry- The invention, design and 

application of chemical products and 

processes to reduce the usage and generation 

of hazardous substances. 

5. Green nanotechnology- Involves the 

manipulation of materials at the scale of the 

nanometer, one billion of a meter. "Green 

nanotechnology" is the application of green 

chemistry and green engineering principles 

to this field. 

[7]The IT industry is an active player in supporting 

sustainable economic development. CIO (Chief 

Information Officers) said that green information 

technology is one of the most crucial strategic 

technologies for 2008. Information Technology and 

Information system are different from each other. 

Information systems are referring to the 

systems/software, while information technologies are 

referring to the process. Below is the key difference 

of both of them:  

1. Information technology (IT) transmits, 

processes, or stores information. 

2. Information system (IS) is an integrated 

and cooperating set of software using 

information technologies to support 

individual, group, organizational, or 

societal goals. 
[7]Green information technology is mainly focused on 

the implementation of energy efficiency and 

utilization of equipment. It handles issues such as 

1. Designing energy efficient chips and disk 

drives 

2. Replacing personal computers with 

energy efficient thin clients 

3. Use of virtualization software to run 

multiple operating systems on one server 

4. Reducing the energy consumption of data 

centers 

5. Using renewable energy sources to power 

data centers 

6. Reducing electronic waste from obsolete 

computing equipment 

7. Promoting telecommuting and remote 

computer administration to reduce 

transportation emissions 
[7]Green information systems are mainly focused on 

the design and implementation of information 

systems that contribute to sustainable business 

processes. They handle issues such as: 

1. Reduce transportation costs with a fleet 

management system and dynamic routing 

of vehicles to avoid traffic congestion and 

minimize energy consumption 

2. Support team work and meetings when 

employees are distributed throughout the 

world, and thus reduce the impact of air 

travel. IS can move remote working 

beyond telecommuting to include systems 

that support collaboration, group 

document management, cooperative 

knowledge management, and so forth. 

3. Track environmental information (such 

as toxicity, energy used, water used, etc.) 

about the creation of products, their 

components, and the fulfillment of 

services 

4. Monitor a firm's operational emissions 

and waste products to manage them more 

effectively 

5. Provides information to consumers so 

they can make green choices more 

conveniently and effectively. 
[2]Green information system (GIS) innovation 

plays an important role in corporate sustainability, 

especially for the organizations in developing 

economies that face both economic and 

environmental pressures. To support sustainable 

development, employees need to work together on 

tasks using all kinds of GIS functions like online 

collaboration and electronic workflow. Most 

researchers examine GIS implementation and usage 

at either the organizational or individual level, but 

few have studied the phenomenon from the 

perspective of technology-enabled collaboration. 



 [2]Concerns of environment changes bring both 

challenges and opportunities for organizations in 

terms of sustainable development, corporations in 

many countries are increasingly concerned about 

green innovation and Competitive Advantage 

(Marchi, Maria, &Micelli, 2013). In the ecological 

movement, green information systems (GIS) play an 

important role to promote organizational reform and 

improve ecological efficiency. [2]Due to both 

economic and environmental pressures, corporations 

in emerging economies are eager to improve their 

sustainability with GIS innovation (Heeks, 

Subramanian, & Jones, 2015).[2] The real form of 

Green Information System is something such as: 

paperless office, groupware, teleconferencing and 

environment auditing, that purposed to reduce 

negative impacts on environment by optimizing 

business operations(Gholami, Sulaiman, Ramayah, 

&Molla, 2013). [2]Compared with green information 

technology (GIT) that focuses more on energy 

saving, high efficiency and low emissions of 

hardware devices, GIS concerns more about how 

corporate reach sustainable operations and 

sustainable development(Dedrick, 2010). [2]For 

maximum results, employees need to collectively use 

GIS functions to accomplish corporate tasks through 

online collaboration, electronic workflow and virtual 

organization.  In order to get benefit from the 

implementation of GIS, company must motivate their 

employees to use them together toward the shared 

vision of corporate sustainability. Without the 

company top management vision and support, the 

individual effort of employees is unlikely to form a 

synergy. This study investigates both behavioral and 

organizational factors pertaining to the collaborative 

use of GIS among employees for corporate 

sustainability. 

[7]We can see that green information systems are 

playing a bigger role rather than green technologies, 

as green information systems handle more crucial and 

complicated stuffs. Also green information systems 

can make the entire systems more sustainable 

compared to reducing the energy required to operate 

information technologies. Organizations and citizens 

supposed not to seen the practices of Green IS and 

sustainable development as a business expenses. 

They supposed to view them as an opportunity for 

organizations to improve their productivity, reduce 

costs, enhance profitability, and maintain their 

environment to keep clean. Poor environmental 

practices result in many forms of waste that will lead 

to economic inefficiency. Firms that actively pursue 

green IS to create sustainable business practices are 

doing the right thing for their community, customers, 

investors, and future generations. [9]“The role and 

contribution of IS to eco-sustainability has become 

the concern of many IS researchers”(Ijab&Molla, 

2011).In the last few decades, both information 

systems and information technological have changed 

the societies’ behaviors drastically and also they are 

more prepared to create more sustainable society. 

The information system’ communities from around 

the world begin to look seriously at the role of  IT, 

whether they are compatible in both creating 

sustainable environment and reducing bad 

environmental impacts. Much of the dialogue they 

build are focused on lessening the direct 

environmental impacts of  Information Technology 

by making IT equipment more energy efficient 

(Dedrick, 2010).“These efforts can directly reduce IT 

costs, so there is a strong incentive for organizations 

to adopt them. Evidence from surveys confirms that 

IS organizations are responding to these incentives by 

adopting green practices” (Dedrick, 

2010)..[9]Because of the surveys and the evidence 

proven, businesses are focused on implementing 

green business models. They have learned, that aside 

there is no aid in meeting shareholder expectations, 

by implementing green IT solutions will also help to 

improve and maintain their CSR image, and also 

offering cost saving benefit. By adopting initiatives 

that have a positive effect on the environment, they 

save money, and at the same time, use technology 

more efficiently. Great opportunities lie in the IT 

department, where reducing the environmental 

footprint of technology is now top of mind for many 

IT leaders. (“Green IT: Why”)..[9]Aside concerned of 

cost cutting, environmental stewardship is also the 

other main factors that follows behind. Many 

companies are willing to adopt the green business 

systems because they think “it is the right thing to 

do”. The Vice President of Information Technology 

at a large international investment firm demonstrated 

this outlook when he said, “Cost cutting is important 

to every organization, let’s be real, but [our] 

philosophy as an organization is that we live in this 

world and we want to be good neighbors. With our 

new investments, we are doing both” (“Green IT: 

Why,”). 

[9]Over the recent period of decades, there has been a 

concern and also there have been various studies 

conducted through the different ways that concluded 

information systems have an impact on sustainability 

through the uses of various energy sources, types of 

transportation, ways of building and 

manufacturing for the current society, such as: 

1. Advanced wind turbines are being 

transformed with various forms of sensors 



and controllers that enable the turbines to 

operate efficiently and safely in various 

wind speeds and weather conditions. 

2. A type of smart grid technology is being 

developed to allocate more energy more 

efficiently and more effective. 

3. Smart buildings use various sensors to adjust 

the surroundings from a distance such as 

temperature controls. 

4. Smart meters allow users to make changes 

to use of energy at various times. 

5. Having a smart car can improve air 

emissions as well as reducing the time and 

energy that is wasted in traffic jams. 
[9]Researchers have also framed the impacts of 

technology on the environment in a more dynamic 

view. They divided as primary, secondary and 

tertiary order effects. 

1. The primary effects are the direct impacts 

from the hardware during the life of the 

product, including production, use and 

disposal of computer equipment. 

2. The secondary effects are the effects of  

ICTs and their environmental impact on 

various developments such as industrial 

production or transportation. 

3. Tertiary effects are longer term and more 

dynamic. They occur when widespread use 

of ICTs leads to changes in lifestyles and 

economic structures. Tertiary effects may be 

seen in specific cases, such as 

telecommuting or the growth of home-based 

businesses built on e-commerce platforms 

such as eBay or Amazon.  
[9]Radio-frequency identification (RFID) is the 

example of green technology that has contributions in 

improving the organization. RFID has transformed 

transportation and logistics by enhancing the 

successfulness of the companies and growing new 

sources of profits via information-based means. From 

the sustainability’s perspective, they see the role of 

information systems as a facilitator for the companies 

in data capturing, data monitoring, data utilizing and 

data standardizing that is helpful in maintaining 

power efficiencies. Companies are decreasing energy 

and improving supply chain efficiency by decrease 

printed items and make those items available online 

(e-book, e-text). 

 
[9]As time flows and improving, green IS will 

fundamentally impact organizations. The 

transformative capability of these technologies can 

already address service challenges across customer 

service needs, industry and government planning 

operations, and new research and innovation. Green 

information systems are the main solution of 

improvement, as its paves the way for future 

requirements and connected to more discoveries and 

emerging advanced applications. Green information 

systems are transforming environmental issues and 

revolutionizing global, social, and cross-cultural 

relations. These technologies really helpful in 

increasing efficiencies and opportunities that once 

before give limitations to the organizations in the 

physical world. The direct nature of virtual reality 

and cloud computing modernized the way critical 

problems impacting the environment and 

communities are researched. 

 
[9]Nowadays, universities (especially the popular 

universities with high technological support) are 

offering a multidisciplinary approach to academic 

research through the use of these technological 

dimensions. The opportunity to share knowledge and 

collaborate intellectually give researchers to have a 

direct access through data they need and give them 

greater opportunities in making a global impact. 

Green supply chain managers are reducing costs and 

improving their environmental performance through 

a better synergized logistics, tracking, and monitoring 

environmental information. Their bottom-line 

effectiveness, as well as competitiveness, benefits 

from the usage of green supply chain management. 

The Environmental Protection Agency (EPA) finds 

that enhancing green supply chain management 

processes will help companies and organizations in 

increasing revenues and lower the level of working 

risks and expenses (waste, usage of hazardous 

materials, operating expense, and more).

2.3. GREEN CAMPUS AND SUSTAINABLE 

EDUCATIONS 

[10]In the context of higher education, Wals and 

Jickling (2002) argue that we should not limit 

ourselves to one general approach of sustainability. 

Educators play a central role in finding new standards 

for sustainability in education and have contribution 

to environmental improvement. A case study of two 

different universities found that sustainability in 

higher education requires a comprehensive approach 

(Clugston& Calder 1999). A university needs to 

rethink its role in society and needs to improve in all 

areas, as an institution cannot achieve sustainability 

when improving only some areas and ignoring others. 

Clugston and Calder (1999) identify the sustainability 

in institution as the key indicator for the institution’s 

success. This is achieved through official policy, 



budgeting or permanent staff positions. Sustainability 

should be incentivized through favorable pricing 

schemes and subsidies, so that ecological efficiency 

leads to cost savings. The lack of monetary incentives 

is one of the main barriers in improving sustainability 

(Clugston& Calder 1999).Shriberg (2002) also 

identifies the reputation of an institution as primarily 

important for the ascendance of sustainability 

initiatives. A link is found between successful 

sustainability practices and the willingness of the 

institution to exert a sustainable image, supported by 

a progressive and liberal orientation, a collegial 

atmosphere and collaborative structures rather than 

top‐down processes. Transformational leadership was 

not found to correlate to sustainability as strongly as 

a pervasive collaborative environment. Brinkhurst, et 

al.(2011) also underlined this statement by finding 

that sustainability efforts should be performed by the 

'middle management', namely faculty and staff. Staff 

needs tobe encouraged and provided permission to 

take part on sustainability projects, for example by 

providing the role of greening officer to faculty 

members. 

The example of sustainability implementation in the 

education field is “Green Journal”. Green journal is 
[14] an international academic publication focusing on 

the novel, theoretical, empirical, and research study 

in the fields of science and technology, 

environmental sciences and social sciences. This 

publication is purposed to be a scientific platform 

for experts, academics and students who 

interested in interdisciplinary research, and as 

platform to share their pragmatic ideas and 

innovations for collectively addressing the 

contemporary challenges faced by the 

antroposphere, in which the environment is a 

crucial element. [15]The Green Campus 

Initiative(GCI) is the first environmental 

advocacy organization campus based in Nigeria. 

It organizes and consolidates the efforts of 

Nigeria’s college students and campuses across 

the country to be part of transformative change. 

GCI tackles the challenges of climate change and 

environmental sustainability through innovative 

academic research, results based green initiatives, 

building a generation of environmentally 

conscious, socially conscious student leaders.  

 

2.4. GREEN BUSINESSES MANAGEMENT 

AND GREEN SUPPLY CHAIN 

[11]According to the definition cite from The Law 

Dictionary, green business is business functioning 

with no negative impact. Local or global 

environments, the community, and the economy 

benefit. Forward-thinking policies for environmental 

concerns and policies affecting human rights are the 

entity’s focus. 

[12]According to Edmonton (2013), green business is 

about the efforts of the organization in decreasing the 

bad impacts in the environment, society, and 

economic that goes through several processes- such 

as waste reduction and minimizing and reducing the 

consumption of energy. Green business will involve 

in a forward-thinking policies for the environment 

concerns and policies that affect the human rights for 

the sake of their present and future survival. 

According to Richard & Derek(2001), the term of 

‘green’ in a business organization or business 

managements reflects to the function that coordinates 

the efforts of people (stakeholders, top management 

and employees) to accomplish the goals and 

objectives of ‘green’, such as producing greener 

based products and services. Thus, the organizations 

can utilize the resources they have to meet the goals 

of efficient and effective. In order to do that, top 

management must involve into planning, organizing, 

staffing, leading, and controlling the green vision and 

mission the organization has in order to reach their 

goal. 

[12]There are two main models green business: the 

incentive models and the life-cycle models. The 

incentive models include functional sales or product 

service systems and performance-based models, 

which may have green effects such as Energy-Saving 

Companies (ESCOs), Water Saving Companies 

(WASCO), Material Saving Companies (MASCO), 

Chemical Management Systems (CMS), and Design, 

Build, Finance, Operate (DBFO) etc. The life-cycle 

models include cradle to cradle, take back 

management, GSC management, and industrial 

symbiosis. Many of the business organizations have 

implemented different types of green business model 

and innovation to give support through the more 

overall and general green business model. 
[16]According to Seidel &Recker(2012), so, their 

green business model innovations overlap and 

support each other by building on business 

approaches that derived from a focus on restorative 

value and materials' streams.[17]A deeper study 

conducted by Chiou, et al(2011) in Taiwan found out 



that other form of green business models are 

consisted of: (i) green manufacturing and packaging, 

(ii) environmental participation, (iii) green marketing, 

(iv) green marketing, (v) green suppliers, and (vii) 

green eco-design. Aside that, [18]Nawrocka, et 

al(2009) found that ISO certifications such as ISO 

9001 and ISO14001 also can be drivers. There are 

three keys of operational elements of implementing 

the Green Business Management Practices, such as; 

(i) to communicate the (GBMP) to the suppliers, (ii) 

to motivate and enable the suppliers, and (iii) to 

verify that respective suppliers follow the ISO 

requirements. 

[12]The characteristic of Green Business 

Management Practices  

[12]Green Business Management Practices 

have the following characteristics:  

➢ [12]They include environmental criteria 

in all major business decisions 

➢ [12]Whenever possible they supply 

environmentally friendly products or 

services 

➢ [12]The business is clearly concerned 

about its environmental impact 

➢ [12]The business has made a long-term 

commitment to applying 

environmental criteria in its daily 

operations. 

Aside considering the impacts of the business 

operations itself,  green business organization also 

considering the environmental impact made by its 

supply chain members such as suppliers, 

manufacturers, warehouses, distributors, trades and 

employees as well as consumers. In 

addition,[19]Lee(2008) considered the businesses 

stakeholders and the government as the two elements 

that drove business organization to adopt the 

GBMP.[20]Another complex study conducted by 

Diabat and Govindan(2011)found the eleven  drivers 

that could be adopted into the Green Business 

Management Practices, such as; (i) environmental 

collaboration with suppliers, (ii) collaboration 

between product designers and suppliers, (iii) 

(iii)government regulation and legislation, (iv) green 

design, (v) ISO 14001 certifications, (vi) integrating 

quality environmental management, (vii) reducing 

energy consumption, (viii) reusing and recycling 

materials and packaging, (ix) environmental 

collaboration with customers, (x) reverse logistics, 

and (xi) certification of supplier’s environmental 

management system. Also, [21]Eltayeb and Zailani 

(2011) classified another  four drivers for business 

organizations to implement the GBMP such as; (i) 

regulations – government procedures and policies, 

(ii) customer requirements, (iii) expected business 

gains – in terms of reputation, high sales, and (iv) 

social responsibility –corporate social responsibility 

(CSR).

[13]The term 'Green supply chain management' 

(GSCM) refers to the concept of integrating 

sustainable environment processes into the traditional 

supply chain. This can include several steps, such as 

product design, material sourcing and selection, 

manufacturing and production, operation and end-of-

life management. The GSCM involves driving value 

creation throughout the supply chain organizations in 

order to decrease total environmental impact. The 

specific goal of GSCM is to have reduction in 

emission of carbon dioxides, other tangible benefits 

for an organization are such as greater efficiency of 

assets, less waste production, greater innovation, 

reduction of production costs, reuse of raw materials, 

increased profitability, perception of added value to 

the client base, and many more. The success indicator 

of GSCM is the approach taken by each party to their 

upstream and downstream partners in the supply 

chain. A much greater and deeper collaboration, 

transparency and integration of supply chain 

processes and systems is required for the initiative to 

be effective. [12]Chein and Shih (2007) and Bhateja et 

al. (2011) conducted a study and they have 

recognized a few parts of the green supply chain that 

implemented in manufacturing industries such as; (i) 

green distribution, (ii) green procurement, (iii) green 

manufacturing, (iv)reverse logistics, and (v) 

measurement of green supply chain performance. 

Their study also found that the GSC becomes high 

awareness among the manufacturing and their 

suppliers. [12]The GSC also has influenced the top 

management in the manufacturing industry to decide 

it as a part of their CSR programs now and for future 

implementation. Other benefits of GSC are; (i) 

increase competitiveness, (ii)differentiate the green 

image of business organization from non-adopters, 

(iii) enhance organization’s reputation and image 

brand, (iv)increase financial remunerations, (v) 

improve organization’s responsibility towards 

environmental conservation, and (vi) develop 

organization’s accountability with green regulation 

compliance. On the other hand, the GSC must 



include the green logistics. The initiatives of green 

supply in green logistics can be adopted in form of: 

(i) the adoption of fuel-efficient vehicles, (ii) 

electricity management systems, and (iii) solar 

energy systems.

[12]Examples of implementations of Green Business 

Practices in real life: 

1. [12]3R- Recycle, Reuse, Reduce 

Recycle is the main key in the process of 3R. 
[22]According to Merriam-Webster Dictionary, 

recycle is a process to pass again through a series 

of changes or treatments: such as: to process 

(something, such as liquid body waste, glass, or 

cans) in order to regain material for human use. 
[12]Recycle is a key component of 3R green 

programs, which are containing of three 

components; (i) Reduce, (ii) Reuse and (iii) 

Recycle. In our daily life, there are three types of 

recycling bins that are shown in the figure 5 

below. These three bins are classified into 

different colors that have different function. The 

blue bin is commonly used for paper 

(newspapers, magazines, books, catalogues 

sheets, and many more). The brown bin is 

commonly used for glass and bottles (drink 

bottles, food containers, cosmetic bottles, and 

many more). And last the orange bin is 

commonly used for plastic, aluminium tins, and 

steel tins. 

 

[12]FIGURE 5: Recycling Bins 

 

2. [12]Digital Storage and Email Management 

Digital storage and Email management are used 

as the replacement of paper. Aside making 

communication and data transferring easier, 

digital storage and email management are used in 

order to prevent many trees cut because of too 

much paper usage. If there are lots of trees cut, 

then there will be less oxygen and it will cause 

flood, as the water absorption is obstructed. 

Example of Digital Storage and email 

management in real life: Google Drive, I-cloud, 

Gmail, Yahoo Mail, and others. 

 

 

 



3. Saving Energy Appliances 

[12]According to the observation done by Elias, 

Ezanee Mohamed; et al. (2013), using the LED 

bulb rather than customary bulb is saving energy 

up to 70% and emit 75%  less heat and long-

lasting. Also employees in the business 

organizations are encouraged to turn off lights 

when they do not need lights that resulted in 

reduction of electricity consumption up to level 

of 10%-15%. Aside that, employees are forced to 

unplug their electrical appliances each time 

before they going home. Also another things that 

the employees should aware is the water usage- 

push taps water (e.g.; water stopped running after 

approximately 15 seconds) installed in each sink 

has resulted the organization saved the 

consumption of water bill by 5% each month. 

4. Trees Plantations  

[23]Tree People organizations reveal some facts 

related to the benefits of trees planting. Cited 

from Tree People(2015),  lots of trees plantation 

give some benefits such as: trees absorb CO2 

while removing and storing carbon while 

releasing the O2 into the air, (ii) trees absorb 

pollutant gases (i.e., nitrogen oxides, ammonia, 

sulfur dioxide, etc.), (iii) in average an acre of 

mature trees can provide fresh oxygen for 18-

people, and (iv) trees can absorb heat from 

surrounding and approximately reduce about 

10°F in temperature, and cut air conditioning 

needs by up to 50% .

[12]Figure 6: Environmental Impact at Every Stage of Supply Chain 

Figure 6 emphasized the clear reason why we should 

implement Green Business Management and Green 

Supply Chain in our life. Figure 3 is explaining about 

the disaster our environment have regarding to the 

business operations. The business operation s resulted 

in waste and emissions which shown in Figure 3. 

Thus, the business organization needs to change their 

operations systems, which using the approach of 

green- which can be start from the behavior of the top 

management and the businesses’ stakeholders. Also 

after that, the company must be able to deal with the 

institutional, social-economic, and political 

environment that gives limitation in the green 

adoption process. Researchers named[24](Kim & 

Min, 2011) concluded that the carbon dioxide from 

factories and the carbon monoxide from 

transportation has become one of the main sources of 

serious environmental problems, including global 

warming, heavy air pollution, and acid rain. So in 

general conclusion, the implementation of the GBMP 

and GSC in their organization, they are more 

responsible for sustainable environment, especially 

for next-generation survival. In another word, the 

practices of GBMP and GSC within the 

manufacturing industry could be balanced the 

economic growth and environmental sustainability. 

2.5. COMPARISON TABLE

The comparison table is made in purpose of 

comparing the significant facts related to Green 

Technologies. The comparison table is consists of 10 

journals that arranged from the newest or the 

youngest year to the oldest year. Noted that the 

TABLE 2.2 is consists of journals published in the 

last 7 years (from the year of 2012-2018).



A list of previous research syntheses related to research topics can be seen in TABLE 2.

.

 

TABLE 2.2: Prior Research syntheses from the last 7 years publications 

No Title Author(s) Year Problem 

Formulation 

Research 

Methodology 

Conclusion 

1.  Employees’ 

collaborative use 

of green 

information 

systems for 

corporate 

sustainability, 

motivation, effort 

and performance, 

Information 

Technology for 

Development 

Zhaojun 

Yang, Jun 

Sun, Yali 

Zhang, 

Ying 

Wang & 

Lisha Cao 

2017 What is the 

difference 

between Green 

Innovation 

Technology- 

and Green 

Information 

Systems? 

How do the 

roles of 

employees 

influence the 

usage of GIS in 

a company? 

The authors using the 

literature review 

method, where they 

utilized secondary 

data they get from 

another literature 

references, and also 

they make a 

systematic 

examination model 

regarding to the 

collaborative use of 

GIS. Also they use 

questionnaires that 

sent to 395 

companies, 279 

In China and 116 in 

the USA. 

Compared with green 

information technology 

(GIT) that focuses more on 

energy saving, high 

efficiency and low emissions 

of hardware devices, GIS 

concerns more about how 

corporate reach sustainable 

operations and sustainable 

development. In order to get 

benefit from the GIS 

practices, company must 

motivate their employees to 

use them together. Without 

the company top 

management vision and 

support, there won’t be any 

synergy resulted. 

2.  Green Supply 

Chain 

Management 

Designing 

Buildings 

Wiki 

Teams 

2017 What is mean 

by the term 

GSCM, and 

what it refers 

to? 

 

What is the 

specific goal of 

Green Supply 

Chain 

Management? 

 

 

The authors using 

literature review 

method by utilizing 

secondary data in the 

process of journal 

writing 

The term 'Green supply chain 

management' (GSCM) refers 

to the concept of integrating 

sustainable environmental 

processes into the traditional 

supply chain. The specific 

goal of GSCM is to have 

reduction in emission of 

Carbon dioxide, other 

tangible benefits for an 

organization are such as 

greater efficiency of assets, 

less waste production, and 

many more. 

3.  How Green 

Technologies of 

the Future are 

being Built In 

Singapore 

Ljaš, 

Annika 

2017 How Future 

Green 

Technologies 

are built in 

Singapore? 

 

What are the 

other green 

developments 

that incurred in 

Singapore? 

The author using a 

qualitative method 

that allows her to 

collect data by 

interview method 

with the Senior 

Scientist  and 

Program Director at 

the Energy Research 

Institute at NTU 

Singapore. 

Singapore is famous for its 

significant achievements and 

great life quality. But it also 

has major problems related to 

the insignificant amount of 

natural resources. In facing 

this problem, Singapore 

needs a strong and future 

thinking related to the energy 

and innovation in order to 

power community. 



4.  Population and 

environment: a 

global challenge 

Cohen, 

Joel. 

(reviewed 

by 

Dovers, 

Stephen 

Professor; 

Butler, 

Cotlin 

Professor) 

2015 What are the 

impacts of 

Population 

Growth for the 

environment? 

 

How to Deal 

With 

Population 

Growth? 

The author using the 

literature review 

method. He use the 

reference from The 

United Nations as a 

main reference in 

making analysis, also 

he observed the 

population condition 

in Australia. 

The author concluded that the 

impacts of population 

increase on give bad impacts 

to the environment. In order 

to deal with such problem, 

there is solution named  

“Technical Innovation”, 

thatdriven us to see 

technological innovation not 

only as an extension of the 

planet’s human carrying 

capacity, meanwhile also as 

the improvement of life 

quality of each individual.  

 

5.  Green Information  

Systems for 

Sustainability 

Idemudia, 

Efosa; 

Raisingha

ni, S. 

Manesh 

2015 What is the 

impact of Green 

Information 

Systems? 

 

What are the 

effects of Green 

Information 

Systems? 

 

How Useful 

Green 

Information 

Systems in our 

life? 

 

The authors using 

literature review 

method by utilizing 

the secondary data in 

the process of journal 

writing. The authors 

also would like to 

acknowledge the 

research support 

provided by Crystal 

Ash, Afreen Assad, 

Pei-Chun Chao, and 

Melody Emadiazar 

Green Information Systems 

are really helpful in 

increasing efficiencies and 

opportunities that once before 

give limitations to the 

organizations in the physical 

world.GIS paves the way for 

future requirements and 

connected to more 

discoveries and emerging 

advanced applications. Green 

information systems are 

transforming environmental 

issues and revolutionizing 

global, social, and cross-

cultural relations.  

6.  THE ROLE OF 

GOVERNMENT 

IN 

SUSTAINABLE 

DEVELOPMENT

: TOWARDS A 

CONCEPTUAL 

AND 

ANALYTICAL 

FRAMEWORK 

FOR 

SCIENTIFIC 

INQUIRY 

Gerrit van 

der Waldt 

2015 What is the role 

of government 

in sustainable 

development? 

 

How should a 

social scientist 

respond to this 

question? 

 

Is there is 

framework 

available 

to demarcate 

the possible 

theoretical 

approaches to 

answer this 

question and 

which aspects 

should be 

considered in 

The author constructs 

both a conceptual and 

analytical framework 

to explore the role 

government plays in 

sustainable 

development. 

It is proof and clear that 

governmental role in building 

sustainable development 

requires various and highly 

multidimensional  elements 

(who, what, where, and how), 

Governments should 

facilitate the creation of a 

shared societal and global 

vision for sustainable 

development. Such vision 

can provide economic 

prosperity within the 

biophysical constraints of the 

natural world in a way that is 

fair and equitable to all of 

humanity, to other species, 

and to the future generations. 



structuring a 

comprehensive 

response? 

7.  Case Study 

Series-Sustainable 

city Singapore) 

King, 

Peter 

2014 What are the 

approaches 

Singapore uses 

in order to stay 

green and 

sustain? 

 

What are the 

outcomes that 

Singapore gets 

from the 

establishments 

of portfolio 

policies? 

 

 

The author uses 

secondary data that 

he got from various 

journals in process of 

journal writing, 

arrangement of the 

limitations and 

achievements 

Singapore has, and 

giving a conclusion.  

Singapore has made the rapid 

transition from a developing 

to a developed country in five 

decades. Despite the 

limitation Singapore has, 

Singapore has been effective 

in applying a strict approach 

to developing tailored 

solutions for each 

environmental goal that 

resulted in its successfulness 

in attracting international 

investment. 

8.  Smart Green 

Campus: How IT 

can Support 

Sustainability in 

Higher Education. 

Ravesteyn

, Pascal; 

Mens, 

Joris; 

Plessius, 

Henk 

2014 What is inside 

this container 

and how may 

that be 

represented in a 

universal 

framework? 

 

How to achieve 

environmental 

neutral 

university goals 

in the most 

effective way? 

The authors using 

three steps of 

research 

methodology. First is 

literature review 

method (overview 

related research), 

second is interview 

(overview best 

practices in 

sustainability), and 

third is Concept 

Framework(Worksho

p and Final 

Framework). 

The authors concluded that it 

is important to realize that the 

change towards a smarter and 

greener campus can only be 

achieved if there are synergy 

efforts between all the related 

parties. 

9.  GREEN 

BUSINESS 

MANAGEMENT 

AND GREEN 

SUPPLY CHAIN 

PRACTISES: A 

CASE STUDY IN 

A 

MANUFACTURI

NG 

ORGANIZATIO

N 

Elias, 

Ezanee 

Mohamed

; et al 

2013 What are 

GBMP and 

GSC initiatives 

that been 

implemented 

throughout the 

business 

organization? 

 

What are the 

perceived 

benefits from 

the GBMP and 

GSC 

implementation

? 

The authors are using 

qualitative method 

that allows them to 

collect data by 

interview method. 

This study also 

applying the TOE 

framework to explore 

the implementation 

of the GBMP and 

GSC at business 

organization – a 

manufacturing of 

papers-related 

product. 

The authors concluded that 

the by implementing the 

GBMP and GSC in the 

organization, they are more 

responsible for sustainable 

environment, especially for 

next-generation survival. In 

another word, the practices of 

GBMP and GSC within the 

manufacturing industry could 

be balanced the economic 

growth and environmental 

sustainability. 

 



10.  Implementing 

Green Business 

Processes: The 

Importance of 

Functional 

Affordances of 

Information 

System. Australia 

Seidel 

S.,&Reck

er J 

2012 What is an 

environmentally 

sustainable 

business 

process? 

 

How does 

functional 

affordances of 

IS contribute to 

incremental and 

radical process 

change, in 

purpose to 

create 

sustainable 

business 

processes? 

The authors  develop 

a conceptual 

framework for IS 

contributed in 

sustainability process 

change that grounded 

on a general 

definition of 

environmental 

sustainability and 

its functional concept 

accordance. This 

enables the authors in 

discussing changes of 

green business 

process in relation to 

the role of 

information systems. 

They illustrate the 

framework 

applications by 

applying it to 

examples from prior 

IS literature that 

show how business 

processes can 

become more 

environmentally 

sustainable through 

capitalizing on the 

functional 

affordances offered 

by IS. 

First, their framework 

characterizes a sustainable 

business process as one that 

(a) consumes renewable 

resources within the 

regenerative capacity of the 

environment that is done by 

minimizes the consumption 

of non-renewable resources, 

and (b) protect the emissions 

and waste within the 

assimilative capacity of the 

environment in which it is 

carried out. Secondly, the 

authors’ framework suggests 

that 

green information systems 

can help the creation of 

sustainable business 

processes by providing 

functional affordances that 

allow  business 

transformations processes in 

a way that reduces the 

assimilation of emissions and 

waste as well as the 

consumption of renewable 

and non-renewable resources. 

Based on the prior research syntheses, there are no 

changes in sustainability goal, and also there are no 

any limitations in the context and approach of 

sustainability. Meanwhile the things that keep 

developing and changing are the information 

technologies that role as the development drivers. 

This research is a form of new research to know the 

forms of technologies and how it roles as the drivers 

of the development of life aspects (business 

management, economics, educations, environment, 

and supply chain). 

CHAPTER 3 

RESEARCH METHODOLOGY 

 

 

 

3.1. RESEARCH FRAMEWORK 

In the framework of this study, researcher looked at 

the literature study and the theoretical foundation that 

have been received by comparing other papers.  

Lastly, when the researcher makes comparison table 

that consist of 10 journals from various years and 

writers, researcher will get conclusions that can be 

used as the results of research. 

 

 

 

 

 



3.2. RESEARCH METHODOLOGY 

Research methodology is a method that is used as 

problems solving solutions in a study or research that 

is conducted in a planned and structured manner. 

This study is conducted in a planned and structured 

manner, and in a purpose to have deep and clear 

understanding about the problem exist. The research 

method that the researcher used was a literature study 

or commonly known as literature review. Literature 

review is a scientific study which is done by 

systematic preparation techniques to facilitate the 

steps to be taken. By using literature review method, 

researcher can get results that can be achieved by 

conducting library data collection methods. The 

purpose of using literature study method is to collect 

information and knowledge about the basis of 

research, in order to obtain a theoretical foundation 

and a framework of thinking. By using the literature 

study method, researcher will encouraged to read and 

having deep understanding to the problems exist that 

will be helpful in build a theoretical foundation with 

broader knowledge and also make the theoretical 

foundation that formed based on existing knowledge 

become more valid. 

 

 

3.3. CURRENT LITERATURE STUDIES 

Literature studies related to Sustainable environment 

and technology is divided into two major categories. 

The first category is about the concept of sustainable 

environment and technology. The previous 

researches syntheses that includes in the first 

technology is consist of literature review that defines 

about the theoretical concepts. The second category 

is more to the implementations of information 

technologies in building sustainable environment in 

context of country or city that is known for its good 

achievements in having good quality of life

 

CHAPTER 4 

 

DISCUSSIONS 

 

Technology and its innovations play a crucial role in supporting our daily life. The inventions of technology and its 

improvement really useful for our daily life- starting from helping task finishing until helps to reach crucial goals. 

The concept that this journal wants to emphasize is how information systems play an active role in helping the 

human resources to reach sustainability goals.  

Related to the current environmental problems, many organizations, corporations, and countries are raising their 

high concerns in facing the challenges and opportunities to reach green innovations and competitive advantage. Not 

only that, lots of business leaders are connecting sustainability to their corporate strategy. Those business leaders 

recognize that they have big responsibility in participate to solve critical global issues, also their business customers 

expect them to provide green products and services. The sustainability goal requires sustainable business practices 

regarding the dominant role of corporations in the global economy, and information systems will be a crucial 

element in transition process to reach sustainable economy.  

IT industry is an active player in sustainable economic development supporter. Information Technology and 

information system are different from each other. Information systems are referring to the systems/software, while 

information technologies are referring to the process. The mind map below shows key difference of both of them:

 



 

FIGURE 7: Role of Information Technology 

 

 

FIGURE 8: Role of Information Systems 
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As described in the Figure 7 and Figure 8 above, 

information systems and information technology are 

having different roles. The information technology is 

focused to the information transmits and processes, 

and its storage; meanwhile information systems focus 

more on process to reach the goals of 

individual/group/society. This thing also goes the 

same with Green Information Systems and Green 

Information Technology that have different roles and 

functions.  

 

Green information technology main focus is on the 

implementation of energy efficiency and 

utilization of equipment. It handles issues such as: 

 

 
FIGURE 9: Issues Handled by Green Information Technology 

 

 

 

Green information systems’ main focus is related to 

the design and implementation of information 

systems that contribute to sustainable business 

processes. They handle issues that are shown in 

Figure 10 below
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FIGURE 10: Issues handles by Green Information Systems 
 

As mentioned in Figure 9 and Figure 10, there are specific difference between green information systems and green 

information technology. From the figures drawn above, it clearly viewed that Green information system (GIS) 

innovation plays a crucial role in helping corporations in achieving its sustainability goals, especially in helping the 

organization in economic and environment development. GIS is considered as the main solution in continuous 

improvement and development, as it function as paves for future and global requirements. Green information 

systems are brings change for the environmental issues and revolutionizing the global, social, and cultural relations. 

These technologies really helpful in increasing efficiencies and opportunities that once before give limitations to the 

world organizations.  

In order to support sustainable development, 

corporates need to motivate their employees to work 

and do their tasks together by using all kinds of GIS 

functions like online collaboration and electronic 

workflow. The supports of corporates are needed as 

without the corporate’s top management vision and 

support, there won’t be any synergy and benefit 

resulted from the GIS implementations.

Thus, in order to reach sustainability goals, human 

resources cannot just rely on our own energy and 

mind. Human resources require synergy, 

encouragement, and support from several parties and 

tools, as drawn in the Figure 11 below: 
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Figure 11: Required Elements in Reaching Sustainability Goals

Figure 11 above mentions the elements required in 

reaching sustainability goals. The four elements are 

interrelated with each other. Shortly, the government 

needs to keep update about the development of 

technology systems, so that in running the wheels of 

government ruling can be integrated with each other 

(information systems, society, corporations). This 

integration will make it easier for society and 

companies to use technology in their work and to 

reach sustainability goals. And in addition, 

government, society, and corporations must motivate 

each other, so that there would be a benefit and 

synergy resulted in information systems usage.  

 

CHAPTER 5 

 

CONCLUSIONS AND RECOMMENDATIONS

Through the research and discussion that has been 

done on the sample in the analysis of the 

implementation of information systems in creating 

green city, green campus, and green business, 

conclusions can be drawn as follows: 

1. The role of government is needed in helping 

the development of a country. The role of 

government cannot only viewed and 

described in form of qualitative and 

normative terms, because the fact is the 

government and its governance functions 

goes beyond these social-normative 

dimensions and give impact in a 

sustainability development. 

2. Information Technologies give a major 

contribution in helping human resources in 

developing their environment. By using 

information technologies, it really helps in 

time management, efficiency, and effective 

usage of resources which comes as the good 

start of the implementation of sustainability 

goal. 

3. Company’s top management support is 

required in order to motivate their 

employees in working together by utilized 

all of the GIS tools and functions, so there 

will be any benefit from the 

implementations of GIS. 

4. Government’s policies is requires to be 

flexible following the technological 

development. The flexibility of policies will 

make easier country and its elements in 

utilizing technologies for the sake of 

sustainability goals. 

5. Company, government, and society must 

motivate each other and synergized in the 

Sustainabilty 

Goals

Government

Society

Corporations

Information 
Systems



usage of information systems in developing 

the sustainability goals. Also they must be 

smart in utilizing the current technologies 

and keep update with their innovations, so 

they don’t go beyond the goals of 

sustainability. 

 

From the conclusions described above and due to the 

current limitations of research, the recommendations 

for future research are: 

1. It is required to conduct further and deeper 

research related to the implementations of 

information systems in building sustainable 

environment. 

2. It is required to conduct further research and 

take two or more sample of countries that 

utilized green information systems in 

building sustainable environment. By taking 

two or more samples, it will be easier for the 

future researchers in making comparison 

and creating new models. 

3. It is required to conduct further research 

related to the newest update of technological 

innovations and having observation related 

to the usage of the newest innovations in 

building sustainable environment. 

4. It is requires to conduct and create own 

models of research related to the 

governmental role in building sustainable 

development. This really required in order to 

breaking down the limitation in attentions of 

the governmental role that stated in the 

journal. 
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